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PREFACE.

THESE Outlines of Human Osteology are submitted,
with deference, to the Medical Profession, as the
result, partly of researches in the museum and dissect-
ing room, prosecuted at intervals during the last five
years ; partly of a careful perusal and comparison of
the best English and Foreign works on the subject.
In order to escape as far as possible the influence
of authority (by which we are unconsciously biassed
even in matters of mere observation), and at the same
time to take full advantage of the labours of previous
writers, I adopted in the composition of this trea-
tise the following plan. A minute description of
the human skeleton was first written, without refe-
rence to any other authority than that of Nature.
This description was subzequently enlarged and im-
proved by comparison with the works of Cloquet,
Cruveilhier, Bourgery, and other standard authors.
Whatever contradictory statements came under my
notice in the course of this comparison, were noted

down, and made the subject of careful research in
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several extensive anatomical collections ; particularly
in that of M. Alexandre, which afforded me the
opportunity of ecomparing nearly two hundred speci-

¥ MThe results thus obtained were

mens of each bone.
embodied in the work ; and the whole was finally sub-
mitted to a close and scrupulous revision.

With regard to style and language, my principal
aim in this work has been brevity. DBut holding that
{rue brevity consists, not in expressing ideas in a
small space, but in conveying them in a short time, 1
have not thought it inconsistent with this design to
dilate freely upon some obscure and difficult points,
which have been passed over in a few lines by previous
writers,

The arrangement of the treatise is such that the
deseriptive and velative anatomy of the bones can be
studied either separately, or in connexion with each
other. The names of muscles, nerves, arteries, &e.,
are unintelligible and perplexing to the beginner who
has never dissected nor seen these parts, and who
finds the description of the bones themselves suffi-
ciently complex and difficult to require his undivided
attention. The advanced student, on the contrary,

* [ take this opportunity of thanking M. Alexandre, not only
for giving me free aeeess, during several months, to his collee-
tion, but also for his eivility in cansing such bones as 1 wished to
examine at each visit, to be arranged conveniently for reference
in a separate apartment,
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who refers to an osteological treatise, merely to refresh
his memory, and to associate his earlier with his more
recent acquisitions, finds it useful to be reminded of
the names of those organs which, either by direct
attachment, or by proximity, are related to the bones.
To adapt the work to the necessities of these two
classes of students, all names and details belonging to
relative osteology have been carefully sifted out of the
text, and thrown into notes at the foot of each page ;
—where they are as much out of the way of the begin-
ner as if they were entirely removed from the work,
and at the same time as accessible to the advanced
student as if they were allowed to retain their usual
position in the text. The success of Professor Par-
tridge’s Osteological Lectures, in which a similar plan
13 pursued, leads me to anticipate that this method of
arrangement will be attended by a considerable saving
of time and labour to the students who use this
book.

In concluding this preface, I would draw the atten-
tion of anatomists to the prejudicial tendency of the
custorn, now prevalent in our medical schools, of dis-
connecting the study of anatomical forms from that of
physological aetions and uses.  The lectures, and the
elementary treatises, from which the student derives
hiz earliest notions of anatomical science, are, with

few exceptions, devoted entirely to the minute de-
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scription of organs, and afford no information as to
their functions, or the purport of their structure and
configuration. Such a practice cannot be defended
on philosophical grounds ; nor is it recommended, so
far as I can perceive, by any practical convenience of
tuition : on the contrary, it has a direct tendency to
produce in the student’s mind a bent towards mere
technical erudition, as contradistinguished from real
scientific knowledge and insight. It is true, indeed,
that organic beings are to be contemplated in the
static as well as in the dynamic point of view ; at rest,
as well as in action. DBut these two orders of inquiry,
though perfectly distinct, are, nevertheless, strictly
correlative ; and the very contrast in which they
stand, is such as to imply their necessary scientific co-
ordination.

With the view of exemplifying a sounder anatomical
method, and of promoting its general adoption, T have
introduced into this work (though put forward only as
a descriptive treatise), an analysis of the mechanism
and uses of each organ described, and have even ven-
tured to devote about one hundred pages to original
observations and experiments on the dynamic branch
of the subject. More space, indeed, would willingly
have been given to these topies, but for the fear of
diminishing the practical utility of the work by too

rreat an extension of its limits, or too sudden a devia-

l:.'-l
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tion from established usage. An important object
will, however, have been attained, if the book, as 1t
stands, should procure a more general assent to the
opinion, that anatomical description and physiological
explanation should always go side by side; and that
the study of facts ought not, in any case, to be dis-
severed from that of relations and laws.

It only remains for me to offer my public acknow-
ledgments to Professors Partridge, Todd, and Rymer
Jones, for affording me frequent access to their private
libraries and preparations; to Mr. Stanley for pro-
curing me permission to examine the valuable collec-
tion of foreign skulls in the museum of St. Bartholo-
mew’s Hospital ; and to the curators of several other

public museums for favours of a similar kind.






INTRODUCTION.

1. THE human skeleton consists of a central co’umn,
of three great cavities, and of four extremitics or
limhs. The cavities are connected, one with each end
of the column, and the third with its centre; and the
four extremities are attached in pairs, two to the
middle, and two to the lowest cavity. The column is
called the spine; the upper cavity the shull ; the mid-
dle the thorux; the lowest the pelvis; the upper
extremities the arms ; the lower the legs.™

2. The adult skeleton contains 206 separate pieces ;
of which twenty-four belong to the spine, twenty-one
to the skull, twenty-six to the chest, four to the pelvis,
sixty-four to the two upper, and sixty to the two lower
extrerities.  In this enumeration, the sesamoid, Wor-

* Philosophically considered, the eranium above, and the sa-
erum and coceyx below, are prolongations of the spinal eolumn,
The bones of which they consist are verfeb. e ; moditied indeed
for special functions, changed more or less in their proportions
anrl_ mede of connexion, but still retaining certain reneral ana-
logries 1o the pieces of the spinal column, which render it mpos-
sible to donbt that they are all moulded in one common Lyype,
:I"newr:, however, are views belonging to Transcendental Anatomny ;
interesting as speculations, but not of practical importance ; and
thereforz inconsistent with the design and limits of an elemen-
tary work. Sorme writers, indeed, have made a sort of Compro-
mise hetween philosophical accuracy and practical convenicnce,
by connecting the saacrum and eoceyr with the spine, while they
deserine the craninm as an independent cavity. | have retained
the old division on account of its sirnplicity and clearness.

B



9 INTRODUCTION,

mian, and other irregular bones, are excluded ; as also
are the tecth, which are organs sui generis, differing from
bones in structure, organization, and mode of growth.
The lenticular bone is regarded as an appendage of
the incus, and the sphenoidal turbinated of the sphe-
noid » the coceyr, hyoides, sphenv-oecipital, and other
bones originally formed in several pieces, which subse-
quently unite, are counted as single bones.

The spheno-occipital is divided for convenience into
two parts, which are usually counted as separate bones.
If this artificial subdivision is admitted, there are
twenty-two bones in the skull, and 207 in the skeleton.

3. The forms of the bounes, varying with their pur-
poses, afford a natural classification into lony, short,
flat, and mired bones. The long bones form the
strong levers of the extremities: the short or cuboid
bones are employed where many joints are required. as
in the spine : or where force is to be distributed over
oblique surfaces, as in the carpus and tarsus: the jlat
bones generally form the walls of cavities, and are
exemplified in the cranium and pelvis.  The shapes of
these thiee classes of bones are sufficiently indicated
by their names : the mived arve so called because they
partake of the characters of the long and of the flat
Lones, being extended in two of their dimensions con-
siderably more than in the third. Such are the staraun
and 7hs in the chiest, and the lower jaw in the skull,

1. Chemical analysis resolves the bones into an
animal matter, chicfiy celatin : and an earthy matter,
principally phosphate and earbonate of lime.  They
owe their elasticity and toughness to the former : and
a certain degree of hardness and rigidity which they
possess, to the latter.  Anatomical analysis shows two
kinds of tissue in bone, of which the one is cellular,
aud the other compact.  The relative quantitics and
the disposition of these tissues vary in different bones,
and in different parts of the same bone, as lightness or
strenoth is the prineipal requisite. Thus the shafts of
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the long bones are hollow cylinders, formed of com-
pact tissue ; the short bones, and the expanded ex-
tremities of the long bones, are formed of ¢eilular
tissue, covered by a thin coat of compact; while the
flat and mixed bones consist of two tables of compact
tissue, with a layer of spongy or cellular structure,
called diplos, interposed.®

5. The boues are enveloped externally by a dense
fibrous tissue, called the external periosteum ; a more
delicate and vascular membrane, called the ‘nfernal
periostenin, lines them within, The canals of the long
bones, the cells of the short bones, the diploé of the
flat and mixed bones, and the fine pores of even the
compact tissue itself, are filled with an oily substance,
called marrow or medulle ; this is secreted by the
lining membrane; it remains fluid during life, but
becomes solid after death. Bloodvessels are seen
ramifying in the substance of the bones, nerves have
been traced into them, and analogy renders it probable
that they are also supplied with absorbent vessels.
They are developed from a transparent homogeneous
cartilage, which ossifies by the following process. It
becomes opaque, and is perforated by canals, which
are lined with a vascular membrane and filled with
fluid ; these canals become red, and a small bony point,
the punctum ossificationis, appears in the substance of
the cartilage ; this slowly extends ; ossific fibres radiate
from its circumnference ; the temporary cartilage gradu-
ally disappears ; and its place is supplied by a spongy
vascular bone This bone insensibly diminishes in vas-
cularity, and at last acquires its natural density. Such
are the successive stages by which bone js developed
from cartilage. The cartilage is formed from a solt
Jelly ; and this jelly itself is originally a fluid.

* For an account of some experirnents illustrative of the elag-
ticity of the long bones, see paragraph 239: and for the resnlis of
a trial to ascertain the resisting power of the cellular or reticular
tissue of bone, see paragraph 322,

B2



4 INTRODUCTION.

6. The reparation of bone, when broken, takes place
by a curious process. The soft tissues adjacent to the
fractured extremities are thickened by inliltration
with gelatinous lymph ; and, in course of a fortnight
after the fracture, a cartilaginous capsule, called the
provisional callvs, 15 gradually formed around the
broken part of the bone. This callus begins to ossify
after the third week ; and in five or six weeks' time i1s
entirely converted into bone.  The osseous case thus
formed, adheres to the fractured shaft above and
below, and holds the two pieces together, while the
dofinitive eallus is forming, by effusion and subsequent
organization of lymph. between the broken surfaces, ITn
the course of five or six months the definitive callus is
perfectly formed, and the ossific continuity of the broken
shaft 1s restored., Meanwhile the pnnm”nl] eallus,
in proportion as it is less required, gradually shrinks ;
co that at the end of eicht or nine months, the bone is
found to have reained its normal size and strencth ;
and even its cavity, which was at first obliterated,
gr'nhl*lllv reappears.

7. The terms used in osteology have reference to the
size, shape, and situation of llu. object under deserip-
tion. DMany of them are used in the common sense :
some are technical, and require u:pl-m-ttinn An aru-
cular cavity that is Inmm-plwm.nl 1s called cotyloid ;
one that is broad and shallow is ealled .rﬁ’:mmf. lf
t"l'uﬁTEll like the wheel of n '|HH”L‘L' it 15 said to be
r; ochlear ; if nearly Hat, it is ealled a fucet :if deep and
conical, it is L‘L”“ll i w-!’ [ or m"u-rf’m Of processes,
some anre serrated, like the teeth of a gaw @ others
aastoid, or I|i|11:]l‘-|ll{ﬁ‘. otdontoid, or tooth:like styloid,
pownted like an ancient pen @ coracoid, curved like a
crow's beak. There are, besides these, prominences,

* For a more detailed account of the slracfure, development,
and reparation ol bone, the student 1= referred to Beclarvd's
Anatomic Géndrale (an Fnglish transliation of whieh has been

publishcd),
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tuberosities, tuboreles, trochanters, and condyles ; with
lines, ridges, crests, d&ec.; all of which have received
accurate definitions, with which, however, we shall not
trouble the student, as they are not very rigidly ad-
hered to in practice. Again, we have notches, holes,
canals, clerts, and grooves, which require no expla-
nation ; with sinuses, which are chambers, whose
entrances are narrower than their cavities ; and fosse,
in which, on the contrary, the aperture is wider than
the interior.*

The skeleton is placed for description in the erect
posture ; the toes are turned forward, and the arms
hang by the sides with the palms of the hands directed
forward, and the thumbs turned outward. Terms
expressive of situation, as internal, external, and the
like ; and of direction, as ‘nward, outward, &c. ; are
used with reference to an imaginary line, called the
median line, which is supposed to pass vertically
througzh the head, down the centre of the trunk, to
terminate between the feet. I have found it conve-
nient, in describing the flat bones of the skull, chest,
and pelvis, to use the termns interior and exterior, to
intimate the position of their surfaces with reference to
the centre of the cavity which they contribute to form ;
reserving the terms infernol and external to express,
as usual, their relation to the median live., The direc-
tivn of a process is indicated by a line, connecting the
centre of its base with its summit ; the direction of a
stiriace, whether plane or curved, is indicated by a line
drawn perpendicular to its centre : the inclina'ion of
a surface 14 indicated hy a line drawn IIII.I'.'I.”'.:I to it,
(}:-'T""?‘. confusion has been introduced into anatomical
d'ﬁf"rl;‘“”“"‘: otherwise  accurate and perspicuous

_' M.*.jn_'-‘ of these terms are need indiseriminatelv., Thus the
ﬁl;nifj'lrai'].li Jtazure ja also called the anterior ljll*l'l'r]t.l'l! Jorvemen ;
the internal orbitar, the roundd, aned the eondvloid J'ma"r-:r, are in
fact canale; and the nasal fusew, according to the definition,
shonld be called sinuses, ’
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(those, for instance, of Cruveilhier and Cloquet),
by using the term direction, sometimes in its proper
sense, and sometimes to signify the slope or inclina-
tion of a surface. There is another source of ambi-
vuity against which the student must guard. In
describing the bones of the extremities, one is apt to
use the terms internal and external with reference to
the median line of the particular lhnb under examina-
tion ; to consider a subeutaneous surlnce external, and
one that is buried under muscles in the centre of the
liinb, internal. This meaning is never adwitted ; the
subcutaneous surface is internal, if' (as in the fibia) 1t
1s nearest the median line of the body; and the deep
surface is external, if most remote from that line.

8. The surfaces by which Lones unite, are called
articular ; and the place of junction, or joint, between
any two bones, with ils accompanying appuratus of
licament, cartilages, synovial membrane, &e., is called
an articulation. The knowledge of the articulations
involves that of the licaments ; which again requires
dissection, For this reason the study of the joints has
been sepurated from osteology, and made a distinet
branch of the science. As, lum'm't-l‘, we shall ocea-
sionally have to allude to their mechanism, a list of
the classes into which they are divided, with their
names and distinetive characters, 1s subjoined in a
tabuiar form.

0. Having despatehed as briefly as possible these ne-
CUSSIIY 11:*-.;*|i|ul||:u'h;.4, we lbrnwx:rl to the demonstration
of the individual bones, which will he deseribed in the
following order : first, those of the spine, or central
column of the body ; next, those of the three great
cavities, shull, thorar, and pelris, in suceession : and
finally, those ot the extremitics, supcrivr snd inferior.
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OF TIIE SPINE. 9

CHAPTER I.

OF THE SPINE.

10. TaE spine 1s a flexuous column, consisting of
twenty-four segments, called vertebre, whose slight
motions on each other give it considerable pliancy. Tt
consists of two parts, which differ in form and function;
an anterior, solid, for support: a poesterior, hollow,
for reception. The anterior solid part, or pillar, rests
on the pelvis below, sustaining the chest in the middle,
and the head above. The posterior cavity, or canal,
lies parallel to the pillar, lodging a nervous cord,*
which extends from the head to the loins. Each ver-
tebra, therefore, presents a segment of a pillar in
front, a segment of a hollow cylinder behind. The
former i3 called the body, and the latter the arch. The
arch is formed by two pedicles and two lamine ; it
supports seven processes, presents four notches, and, by
uniting with the body, forms the vertebral hole. These
several paris present, in every vertebra (with certain
exceptions, which will afterwards be given), the fol-
lowing characters,

COMMON CHARACTERS OF THE VERTEBR.AE.

11. Bopy. Convex from side to side, and concave
from above downward, in front : flat from above
downward, and slightly concave from side to side be-
hind, whers it contributes to form the vertebral fora-
men ; above and below, slightly coneave, bordered
with a kind of rim, and marked with the rough im-
pressions of the intervertebral fibro-cartilages (12).
The hody presenty several large vascular apertures be-
hind, and a few smaller in front. As the spine tapers
from below upward, the upper surface of cach body is

* The spinal cord,
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smaller than the lower. PepicLes.  Project back-
ward from the body, one on each side, at the upper
part of the line of junction between the posterior and
lateral surlfuces.  They form part of the arch, support
the processes, and connect them with the body.,
Norcnes., our in all. T'wo scooped out of each
pedicle ; one above, the other below. The lower are
always the deeper. The notches, by their union, form
the alercertebral foramina (25). Processgs. Four
articular, thvee non-articular,

Articular,

Two superior, having an articular surface always
directed more or less backward,

Two wnferior, also a little posterior to the for-
mer, having an articular surface always directed more
or less forward. |

Now-articelar. .

Two transverse, passing outward one on each side,
from the point where the articular processes join the
pedicle,

One spinous, projecting backward from the centre
of the arch. Ladixa. The two plates of bone which
connect the spinous process with the pedicles. They
CUII]|l1L‘tC thie areh ihl'ﬁi-l"l'il!rl:\_, and Ny e I‘L'g:ll'lll_'ll ils
the bifurcated root of the spinous process. HoLE.

fml.l'ru_lunl in front h_‘-,' the l’m:f:‘.ﬂ', ill.'llillil h_‘u’ t]lf:' (H'r'ft, i..t.‘.
by the pedicles and lamince.

12, STRUCTURE. JLH'_‘{ I‘.t'HlIT:H', processes compiet.
D EVELOPMENT. H‘\' three '|'-|='|nt.-w': one for the ]’*'*I.""-
two for the arch. The tips of the processes are at
first cartilaginous, then ossify and form separate epi-
physes,” and subsequently form an intimate union

* An epiphysis is a provess developed as o distinet picee, and
remaining for some time movable on the body of the bone, by the
intervention of cavtilage s anapophysis is a process that has never
heen separate from, or movable upon, the bone to which it belongs,
The first term is devived from emedvas, an ac-cretion, something
that grows /o another; the second from amoefivas, an ea-crescence,
something that grows from another,



CHARACTERS OF VERTEBR.E IN EACH REGION, 11

with the rest of the bone. ARTICULATIONS. Iach
vertebra articulates, by its body and articular pro-
cesses, with the vertebre adjacent. A substance,
called the intervertebral fibro-cartilage, which is elustic,
like a cushion, in the middle, tough and fibrous at the
circumference, isinterposed between the bodies, binding
them together, and allowing them some play both in
the lateral and longitudinal directions, while the arti-
calar processes glide on each other by their cartilagi-
nous surfaces. The body, laminz, and processes are
bound together by ligaments,

13. Of the twenty-four vertebrz, twelve are con-
nected with the ribs, and contribute to form the
thorax. Thesze are called dorsal. Above the dorsal
arz seven smaller, belonging to the neck, and called
cervical ; below the dorsal, five larger, belonging to
the loins, and called lumbar. The vertebrae of each
region are distinguished by peculiar characters. But
as every vertebra bears a pretty close resemblance to
the vertebrz immediately above and below it, the
geveral regions merge, by an insensible transition, into
each other ; the seventh cervical assuming many of the
characters of a dovsal ; the twellth dorsal, of a lumbar,

COMMON CHAEACTERS OF THE YERTEBR.E IN
EACH REGION,

14, Luspar, The largest of the vertebre. Doby.
(Freatest dimension the transverse : flat above and
velow ; thicker before than behind., PEDICLES. Htl‘nng,
and directed straizht backward. Nortcues., Deep and
larze, especially the lower.  Procgsses,

Articular,

The two superior are concave, look inward as
well a3 backward, and are further apart than the

Fwo inferior, which are convex, and dirceted out-
ward a3 well as forward. *

* It is a gemeral mle that the npper and lower articular pro-
ceases of any vertenra look in opposite dircetions,
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Non-articular,

Transverse. Thin, long, directed a little back-
ward : sometimes terminated by an epipbysis, like a
small rib.

Spinous.  Droad, square, horizontal : thicker Le-
low than above. Layinxe, Droad and strong, but
short,  HoLe. Triangular ; wider than in the dorsal,
anmllel than in the cervieanl region,

Donrsan. Next in size to the lumbar. DBobpy.
Eu'mnt.wlml. trinngular in form ; most extended in the
antero-posterior dimension, and thicker behind than
before.  Its posterior surlace is concave transversely ;
on each laferal surface, near the root of the ]lulluh,
are two demifacets—one above, the other Lelow—
which, in the recent state, are covered with cartilace,
W th two dorsal vertehre are ap p]]nl the upper facet
of one and the lower of the other join to form a single
cavity, which receives the head of a rih. NOTCHES.
S Lllu than in the lnmbar, uwer than in the cervieal,
PROCESSES,

4 J'r'.fr'uh[:‘.

¥l; at ; the two sSuper (or are directe (l llil‘l.\"‘lld and
outward, as well as hackward, and are very little in
advanee of the duferior, which have the opposite
dircction.

Now-articular,

Transeerse,  Lione, thick, directed hack ward and
a little upward, as well as outward, with a clubied
extremity, bearimg a concave ¢ artilacinous facet, which
is directed forward, outward, and upward, to articulate
with the tuberosity of w ril.

Spinows.  Longe, incliced  downward, prismatic,
tuberecular at the end.  Loaasx.e, Dronder soud thick oo
than o the cervieal. Foravex, Round, or slicht! v
oval, and smaller tham in the cervieal and lumbar,

16. CERVICAL. The smalle =Uoof the vertebnoe,
Wby, Greatest dimension transverse, thicker hefope
than behind, and on the sides than in the middle.  dts
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posterior surface is flat ; its upper surface is very con-
cave transversely, slightly convex from back to front,
with a little lip projecting upward on each side; its
lower surface presents opposite characters, being con-
vex transversely, concave from before backward, and
furnished on each side with a shallow depression, to
receive the corresponding lip of the adjacent vertebra.
The lower surface of each cervical vertebra is smaller
than the upper surface of the vertebra below, being
embraced, when in situ, by the lips of the latter. The
body is here also on a lower level, with regard to the
processes, than in the dorsal and lumbar regions,
PepicLes.  Directed very much outward, so as to
give the arch a wide sweep. NorcHES. More equal
in depth above and below than in the dorsal and
lumbar regions. The upper is continuous with a
groove in the transverse process. PROCESSES, Arti-
cular.  Upper.  Flat, oval, directed upward and
backward. Lower. Same characters, opposite direc-
tion.  Non-Articular. Transverse. Short, directed
forward and a little downward, as well as outward ;
bifid at the surnmit, marked above by a groove, which
runs downward and outward from the upper notch,
and lodges a nerve,* perforated at the base by a hole
for the transmission of an artery.+ It arises by two
roots : a posterior, larger, attached to the pedicle ; an
anterior, smaller, connected with the side of the body.
It i3 between these that the arterial hole occurs.
Sprnous. Short, slightly inclined downward, termi-
nated by two branches, which are often unequal in
s1ize. LaviNg, Narrow, long, thinger above than
below, and inclined so as to imbricate over those of
the subjacent vertebra. VERTEERAL HoLE. Ver

large, and of the form of a triangle, with its sides
slightly curved, and its ansles rounded. It is more

o P atw ] -I i - o r ] )
extensive below than above, on account of the inclina-
$ f the larminz,

LA T N
& i

Jnt of the spinal, t+ Vertebral,
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DEVIATIONS FROM THE REGCULAR TORM IN CERTAIN
VERTEBR.E OF EACH REGION.®

Of the lmmbar vertebree, the fifth is peculiar in
having a body which is much thicker-in front than
behind, on account of being beveled off, so as to form
with the sacrum the sacro-vertehral angle. The fourth
is also a little thicker before than behind.  The trans-
verse processes of this region vary in length. In the
following enumeration the lumbar vertebrae are ar-
ranged according to the length of their transverse pro-
CeRSeS, procoes lmn from longest to shortest :—third,
fmurﬁ sccond, first, fifth. lieme it appears, that the
longest Lransverse processes are in the middle of the
region, the shortest at its two extremes. Those of the
fifth lumbar vertebra arve of a conieal form, and, though
the shortest, very strong for the attachment of powerful
ligaments. +

"18. Of the dorsal vertebrae, the first, ninth, tenth,
eleventh, and twdlyth, are distinguished. 1’IH.*.«'1 ]JURHJ.L.
Bopy. Largest transversely, upper surface concave
and lipped like a cervieal (16). Instead of a demi-
facet above, it has an entire articulating surface, be-
sides niuL]: it has the usual half ficet below. SPINOUS
PROCESS.  Thick, long, horizontal. NixtH DogksaL.
Bopy. Nodemi-facet below, Textn Dorsan. Dobpy,
An entire articular facet above ; no demi-facet below.
Evevextn Dorsan, Boby.,  Large, like a lumbar,
with a single entire articul:ar surface on each side, n-
stead of the two demi-facets. 1'wocrsses, Transverse,
Very short, ng articular surface at the extremity.
TweLrrd Dorsan. Same characters as eleventh :
still more like a lumbar, (ranseerse processes shorter,
lower articulur processes convex, and turned outward
lilke those of the lumbar,

* The peculiar ov distinctive points only are noticed in this

section, ' o
+ Sacro-lumbar and ilio-lumbar,
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The fourth is the smallest dorsal vertebra. They
increase in size from the fourth downward to the
twelfth ; and from the fourth upward to the first.
Their spinous processes become shorter and more hori-
zontal from the eighth downward.

19, Cf the cervical vertebraz, the first, sccond, and
seventh are peculiar.

20. First CERVICAL, or ATLAS. Has no body, spi-
nous process, nor pedicles. It consists of two lateral
masses, connected by a small arch in front, and a
larger behind. The ring thus formed may be divided
into fifths, of which each lateral mass occupies one,
the anterior arch one, and the posterior arch the re-
maining two. ANTERIOR or LESSER ARCH. May be
regarded as the front of a body, all the hinder parts
of which have been removed to make room for the
odontoid process of the second vertebra (21). Ante-
riorly the lesser arch is convex and tubercular; pos-
teriorly it is concave, and marked in the middle with
an oval smooth surface, which articulates with a similar
one on the odontoid process. It has a thin border
above and below. POSTERIOR or GREATER ARCH.
Terminates behind in a tubercle, which represents the
spinous process, and gives origin to a muscle.* Above,
it presents, posteriorly a rounded edge ; anteriorly,
two groorves, one behind each lateral mass, These are
sometimes converted into perfect holes by a little pro-
cess of bone.  Each transmits an artery,T which
comes up through the hole in the transverse process,
and curls round backward and inward behind the
l:t-‘.ffr:a.l mass, It also transmits a nerve.l The pos-
t':f”ﬂ'_?-l":h presents, below, two other grooves just
opposite to the last-mentioned, and like them behind
the lateral masses, These grooves represent the
nolehes of the atlas, and they are peculiar in lying
behind the articular processes. LATERAL MASSES.

_ * Rectus eapitia posticus minor,
t Vertebral, 1 Sub-oecipital.
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Present above, the superior, and below, the inferior
articulur processes ; internally, two tubercles (one on
each), for the attachment of a liganment,* which,
stretching acress, divides the ring into two parts ; and
ecternally, the transrerse processes,+ long, strong, not
bifurcated, but clubbed at the summit, mnclined down-
ward, and perforated at the base by a canal directed
from below upward, backward, and outward. AnrTi-
CULAR PROCESSES, ""HJHHHJ. Larce, concave, oval,
longest diwmeter from before backward, nearer to-
s,{uthel in front than behind by nearly a lill;lr*[ﬂl of an
inch, directed upward, inward, and a little backw ard,
and articulated with the condyles of the occiput.  /n-
Jerewr.  Circular, slichtly concave, directed downward,
inward, and a |1Llir= backward, and articulated nlth
the axis, on which the atlas rotates. DEVELOPMENT,
By three points, one for the antervior arch, and one for
eich lateral mass.  Nometimes theie are two more for
the posterior arch; making five points of ossification
in all.

21. SEcoND CERVICATL, or AXIS. A strong trian-
gular vertebra, with « body whose anterior surface is
decper than the posterior, and marked with a ridge
in the middle, separating two lateral depressions, for
the insertion of muscles i3 while its upper surface pre-
sents in the middle a stronge, vertical, blontly-pointed,
tooth-like eminence, called the odontoid process, which
passes up into the anterior division of the ring of the
atlas between the Luteral masses. This process has
a smooth oval surface in front to articulate with the
atlas, another behind to play on the transverse liga-
ment, and is rough :11mn 1|-: the attachment of hga-
ments.§ On each side of this process the upper sur-
fice of the body presents a round, slightly conves,

* Transvoers
t These processes give all: uhlmnl t .I.u supertor and inferior
0! ||u|||-. museles,

'.;. 1:|II_"E rnHE_ E lh[,.“|,.j.]_
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articular surface, directed upward and outward, and
supporting the atlas. These, the superior articular
processes, are anterior and internal to the lower ones.
They are remarkable in being supported partly by the
body, partly by the ]}EL].H.-]EH, and partly by the trans-
verse processes. SUPERIOR NoOTCHES. Superficial,
and placed belhind the corresponding articular pro-
cesses, TRANSVERSE PRocessgs. Very small, not
bifurcated, nor grooved ; the arterial hole runs very
obliquely, upw ard, outward, and backward, LAMINE.
Thick and prismatic. SPINOU'S PROCESS. Large and

stronz, dHE‘;l} channelled underneath, and tubercular
at the extr ewity for the insertion of muscles.™ VER-
TesRilL Foravey., Kidney-shaped. DEVELOPMENT.
The axis has an extra point of ossification for the
Df]rmtnid process.

22, It is to the two first vertebre of the neck that
the head owes its extensive mobility. Nutation and
extension of the head are performed solely by the
motion of the occipital condyles upon the cup-like ar-
ticular surfuces of the atlas. In rotation of the head
from side to side (as in looking back over the shoulder),
the atlas turns round upon the pivot of the axis, carry-
ing the head along with it.  The first is a hinge joint ;
the second resembles a mortice and tenon. Their
motiond may be performed separately or simulta-
neously ; being independent both of each other and of
the slight movements which take place between the
remaining vertebra of the neck. 1t is from the com-
bined or successive actions of these several joints that
the diversified motions and postures of the heud
resnlt.

3. SEVENTH CERVICAL VERTEBRA. L.Lr:r{: _pmmrs
process long, thick, and not bifurcated ; h(;]r,.~. in the
(ranzrerae processes small, irregular, .-'LIHI often want-
ing. This vertebra has sometimes two little epiphyses,

* Recti capitis postici majores, and obliqui inferiores,
'l

-
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in form and situation resembling rudimentary ribs,
and remaining separate to the age of five or six years.
These sometimes extend outward an inch or more on
each side, becoming analogous to the cervical ribs of
certain animals.

OF THE SPINE IN GENERAL

24. Size and DirectioN. To the length of the ver-
tebral column, which is a third of the entire heizht of
the body, the lumbar region contributes seven parts,
the dorsal eleven, the cervical five. The lumbar, and
the nine lower dorsal vertebre, form a pyramid whose
base rests on the sacrum., The six lower cervical
form another pyramid, whose base rests on the first
dorsal, and whose apex is surmounted by the atlas, on
which again is balanced the globe of the cranium.
Between these two pyramids, and extending from the
base of the upper to the apex of the lower, intervene
the four superior dorsal vertebree, which constitute a
third, but inverted pyramid. Thus though the whole
column presents a cone whose base is somewhat more
than double the diameter of the apex, yet this general
I]_‘:,’I‘l‘l.lnid B C‘””]“"ﬁ'i‘d of three subordinate 11}'1':¢:ni{15.
The spinal column is concave anteriorly in the dorsal
region, where it contributes to form the chest, convex
anteriorly in the neck and loins. It has also a siight
lateral curvature, the m_um,-:gil.;.- of which 1s gvm-m]iy
directed towards the right side. It presents for ex-
amination four swifeces, o base, aswmmit, and a rer-
tebral canal.

95, SURFACES.  Anferior.®  Presents the anterior

* This surface of the spine is covered by the anterior comman
ligiiment ; it l'Hl"Il'i"f'-]'”H‘ii“ im the L"-:I"l-iv::l resion to the reetd L':'.]ri-
tis antici majores, and longi colli; in the dorsal region to the vena
azyeos on the right side and the aorta on the left; and in the
Jumbar region to the erura of the diaphrasn, the vena cava, the
abdominal aorta, and the lumbar ganglia of the sympathetic,
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surfaces of the bodies of the vertebre, narrow in the
dorsal region, wider in the cervical, widest in the lum-
bar ; convex from above downward, above and below ;
concave from above downward, in the middle ; every-
where convex transversely. Posterior. Presents in
the median line the spinous processes, horizontal above
and below, inclined and imbricated in the middle, se-
parated by large intervals in the loins, by smaller in
the neck, by smallest of all in the back. These inter-
vals are closed in the recent subject by licaments.*
Immediately external to the row of spines, is seen on
each side the vertebral groove, formed by the laminz
only, in the neck and loins, where it is shallow ; by
the laminz and transverse processes in the back, where
it is deep. It gradually contracts in width from above
downward, and in the recent state is filled by muscles.t
External to the vertebral grooves are seen the articular
processes, and external to these the transverse processes,
which in the dorsal region indicate the line of junction
between the posterior and lateral surfuces. The dorsal
transverse processes stand baclk on a plane posterior
to that which is occupied by the transverse processes
of the cervical and lumbar vertebre; which latter
evidently belong to the lateral regions of the spine,
though not usually referred to themn by anatomists.
Lateral.  Divided from the posterior surface, in the
neck and loing, by the line of articular processes ; in
the back, by the line of transverse processes. Present,
i front, the bodies of the vertebrae, marked in the
dorsal region with the articular cavities which receive
the heads of the ribs.  Delind the budies appear the
valervertchral foramina, formed by the apposition of the
notches, oval in shape, considerably larger in the lum-
bar :.-il.'.ll_ in the cervical I'":'_:"i”ll, antd o “LL]E ];.u-:_fp-;- 1
the cervical than in the dorsal. They are situnted
Jzamenta subflava,

“=1IMn4 f].l']r-i]‘ iﬂfr:’l’r I'IIIHIEJ_'.:;_-! ﬂ;E'T:Iir‘r*iII;L]iﬂ *I‘J‘T-“‘-JI, !!JII.I"'

tilidi spine.

I: .

’
-
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between the transverse processcs in the neck, anterior to
them in the back and loins.  With the exception of
the first pair (between the atlas and axis), they are
anterior to the arfieular processes. ‘They transmit
nerves.” In the cervieal rvegion the frvusverse pro-
cesses project between the intervertebral foramina, and
present a series of holes, which form n canal for the
reception of an artery. 'f‘ In the lumbar vegion they
stand on a plane ]thti rior to the intervertebral loles,
but anterior to the articular processes. (In the dorsal
region they are posterior both to the intervertebral
holes, and to the articular processes. It is only in the
two former regions that they belong to the lateral
surface of the spine.) Dask.,  Presents the lower
surface of the fitth lumbar vertebra, which has been
already described, (17.) Suanirr. Presents the upper
aspect of the atlas, already described (200). At each
extremity appears the ovihce of the VERTEBRAL CANAL.
This canal, following the flexuosities of the spine,
opens into the cranium above, into the sacral canal
beiow. Wide and triangular in the neck and loins, it
is narrow and rounded in the hack.n

26, Uses. The vertebral colummn is a remarkable
piece of mechanism.  Strong eunough to sapport
several hundred weight, wvet pli:ml. and elastic ; fur-
nished with levers and muscles, by which it is bent in
C\-’L’I_} dircction, yot Tl 'III“‘ an orsan qumﬁu]rlll le of
injury from t.|IL‘ -||I“‘||uwt pressure : formed, for licht-
ness, of a loose and reticulr tissue, vet (”Ill:l]!h' ol
sustaining  without fracture, shoeks, straing, anud
contortions, of considerable violenee @ this eolumn
certainly combines the most opposite qualities, aud
performs functions ap ]rn':-n-'l_x' mcompartible,

It transmits the weicht ol the head and trund: to
the pelvis and lower extremitics 1 is the seat of all

* The spinal. ¥ The vertelal,
+ 1t contains the spinad cord and its appendizes,
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the motions of the trunk ; gives passage to the spinal
nerves ; and affords attachment to numerous muscles
and lizaments.*

CHAPTER 1L
OF THE SKULL,

27. The skull, a strongly framed cabinet containing
severil organs whose security from concussion is essen-
tial to life, rests, poised as on springs and cushions,
at the summit of the vertebral column. It is divided
into two parts : the eranium above and behind, the
jaee below and in front.

Ihe former consists of eight, the latter of four-
teen bones,  Desides these, the head contains six
ossicula auditds, thirty-two teeth, and several irreguiar
pieces.

OF THE CRANTAL BOXNES.

28. Four are single and median, the oceipital be-
Lind, the frontul before, the apffnmir.{ and elhmoed
interposed at the base ; four lateral and in pairs, tiie
two parielal whove, the two temporal below,

OF THE OCCIPITAL BONE.

29. This bone is situated at the pmtmmr and in-
ferior part of the H,mmm, and resembles in shape a
lozange, curved upon itself, 1t has a posterior ver-
I‘.'n :al, and an anterior horizontal portion ; and presents
T exanunation two surfuces, four borders, and four
wineyles,

90, SURFACES.  Erlerior. Presents, berinning at

. Pt o b A : .
’ e £ areso numerons, and their attachments _l-'un-rn'ru;rlll-rlli'r|

.-I'lll |.|-::_'-' .'i ¥ "'f le ||. rl'f. 1l' ]l i ‘]""rr;‘IITi"-'II 1I'I"J”.|r| I"' [III lil‘i,{!
“ e alvanced student; who is therelore relerred
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the summit of the vertical portion, and passing round
the bone downward and forward—first, a smooth sur-
face, on which in the recent state a muscle* plays ;
secondly, the cxterior occipital tuberosity, an eminence
which is situated half way between the summit of the
bone and the foramen magnuin, and gives attachment
to a lignment ;f thirdly, the ecterior occipital erest, a
ridge passing [rom the tuberosity to the foramen mag-
vum ; fourthly, the two superior curved lines, rough
semicircular ridges passing outward, one on each side,
from the occipital protuberance ; filthly, the two in-
Jerior cwrved lines, passing outward parallel Lo the
former from the middle of the crest; (these ridges,
with several rough depressions that lie between them,
give attachment to muscles ;}) sixthly, the foramen
magnuit, a large elliptical hole, with the longest dia-
meter from behind forward, and with a rounded shel-
ving margin that renders it more extensive above than
below ; (it transmits several important organs ;§)
seventhly, on each side of the forumen magnum, the
oecipital condyles, two oval convex articular surfaces,
directed downward and outward, nearer together in
front than behind, rouch within for the attachment of
ligaments, || smooth and cartilaginous below for arti-
Cllhltiull “‘i“l ﬂlL‘ :Lf.l:l,r-i, :llnl ]H!Hllih,‘{i, l‘.‘it.t'l'ﬂ:i”}‘ l::l,, ]
rough tubercular surface for the attachment of a
muscle, ¥ before and behind by the anterior and pos-
terior cond yloid fossae; depressions perforated by holes,
or rather canals, which arve called after them the anterior

* Oceipito-frontalis, 1 Lirmmentum nucha,

1 The superior curved line gives attachiment by its internal
third to the trapezins, by its external two-thirds to the oceipito-
frontalis and the sterno-mastoidens, The depressions between the
semicireular lines attach the complesus internally, the splenins
capitis externally, “Theinferior corved or semicirenlar line, and 'h.*"
depressions below ity give insertion internally to the reeti capitis
postici, majores aud minores, externally to the obliqui superiores.

§ ‘T'he spinal covd und its envelopes, the vertebral artevies, and
the spinal acees=ory nerves, _ _

II The odontoid, T lectus l‘i‘.[liﬁh lateralis,



OCCIPITAL BONE. 23

and posterior condyloid foramina.—The anterior con-
dyloid foramina are always present, they run from the
bottom of the anterior condyloid foss® upward, inward,
and backward, to terminate in the interior of the cra-
nium, at the margin of the foramen magznum: each trans-
mits a nerve.* The posterior are less regular in size,
and often wanting on one side or both ; they run from
below, upward, forward, and a little outward ; and
open above, near the notch which contributes to form
the foramen lacerum posterius : (67) each transmits a
small artery and vein ;—eighthly, in front of the
foramen magnum is the basilar suiface, rough, hori-
zontal, broader behind than before, and presenting,
in the middle a longitudinal ridge called the pla-
ryngeal spine,t on each side depressions for the inser-
tion of muscles I

Interior or Cercbral. Concave and smooth ; pre-
sents near the middle of the vertical portion the in-
terior occipital tuberosity, exactly opposite to the
exterior occipital tuberosity. This central eminence
is the point where three well-marked venous chan-
nels meet ; one vertical, called sulcus longitudinalis ;
two transverse, called sulei transversales or laterales;
the former passing upward to the superior angle of
the bone, the latter outward to its lateral angles. The
longitudinal channel, which generally lies somewhat
on the right of the median line, lodges a large venous
canal.§ and its margins attach a fold of fibrous mem-
brane.

The transverse channels likewise lodge large venous
canals,” and their margins attach another fold of fi-
}”""_”'f membrane.** Where these three channels meet,
which i3 usually a'little to the right of the interior oc-

. ;-IEIl'-".'] T h}'ir‘r’_‘h’i-"'fi!.
+ Thia .:',',f'l‘:lr'_:l'h_‘-i the tenielinons T:l]rrhf' of the ]'J'I'I:'I.T:-'"I.
Recti capitis antici, mnajores and minores, behind ; superior
conatrictor of the pharynx in front.
& Lemgitudinal sinus,

€ The lateral sinusea,

-
- ¥
- L

| Falx major of dura mater.
* * ‘Tentorium cerebelli.



24 OCCIPITAL BOXNE.

cipital protuberance, there is a depression in the bone. #
Passing downwawrds from the interior oceipital tube-
rosity to the foramen magnum is the (uferior oceipital
erest, a sharp, smooth edge, bifurcated below, corre-
sponding in situation to the exterior crest, and giving
attachment to a fold of fibrous membrane + The
channels, and the crest, just described, divide the
interior surface of the verticeal portion into four Jussw ;
two superior, called cerchral fossw of the occiput; and
two inferior, ealled ecrcbellar fosswe of the oceiput.  The
cerebral fossie are separated from each other by the
longitudinal sulcus, and bounded lelow by the trans-
verse sulci ; they are smaller than the cerelellar [ossee,
and marked with cerchral impressions.?  The cere-
bellar fossie are separated from each other by the in-
terior crest, and from the cerebral fossm by the trans-
verse sulei: they are larger than the former, and per-
fectly smooth.§  All these fosse present arterial im-
pressions.  In front of the crest is the interior opening
of the foramen maynuwm, more extensive than the ex.
terior.  Ou each side of the foramen maonun are seen
the interior orvifices ol the cond yluid l,'h.a-.rr;u.r'mf. those of
the posterior external to those of the antcrior, and sur-
mounted by a little bony arch.  From the posterior
condyloid foramen on each side, a short but wide
groove runs backward and outward : it lodges part of
the same venous canal which is contained in the trans-
verse groove, but its relations can only be understood
when the cranial bones are united. (F1.) In front of
the foramen magnum is the basifar groore, a shallow
longitudinal depression, which slopes from behind up-
ward and forward, and lodees an portant part of
the nervous system. || The narrow, "horizontal portion

* Tor the reception of the torealar Herophili,

+ The iy minor of the dora mater,

'_t 'lllll:‘_‘l' receive the posterior lobes of the cerehrm,
§ They lodge the hemispheres o the eercbellu g,

|| Medulla oblongata,
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of the bone on which this depression oceurs, is called
the basilar process of the occipital. This process pre-
sents on its upper surface, besides the basilar groove,
a narrow channel on each side, which unites with a
corresponding channel on the petrous portion of the
temporal bone to form the dnferior petrosal groove;
which lodges a venous canal (of the sume name).

31. ANGLEs. The superior is acute; the tnferior is
truncated, being represented by the square anterior
surface of the basilar process; this surface in the
child is articulated with the sphenoid by cartilage, but
forms a perfect osseous union with it in the adult. The
lateral angles are very obtuse, and correspond in situa-
tion with the outer ends of the transverse grooves.

32. Borpers. Superior, Extends from the lateral
to the upper angle on each side, is deeply denticulated,
and articulates with the parietal. Inferior. Extends
from the lateral to the inferior angle on each side. 1t
is divided into two parts by the jugyular process, a
short stout eminence which projects outward on each
side, and has a square cartilaginous surface at its ex-
tremity, to articulate with a corresponding surface on
the petrous portion of the temporal bone. (60.) Between
the juzular process and the lateral angle, the occipital
articulates with the mastoid portion of the temporal.
:_BF:E-'-‘:f:‘:n the jugular process and the inferior angle, the
tnferior margin presents from behind forward, first, a
notch, which, with a similar one on the petrous portion
frf'tiﬂ: ternporal forms the foramen lacerum posterius |
this noteh is often divided by a little bony process into
two parts ; secondly, the side of the basilar process,
whu:.u 12 rongh and broad, slopes from behind forward
and inward, and articulates with the petrous portion of
the temporal.  These two inferior borders instead of
meeting to form a true inferior angle are separated by
a square surface, which has been already described,

93, STRECTURE.  Of a cellular tissue called the
diplog, between two compact layers, called the exterior
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and enterior tables.  The interior, from its extreme
hardness and density, has been called the vitreous table,
The exterior is less dense, but toucher.*

The occipital is thick at the ridges, protuberances,
condyles, &c., but in the centre of the fosswe it is so
thin as to be semitransparent ; at these points it is
destitute of diplo¢, and its two compact tables come
into contact. DrveropmeNT, The vertic:l portion is
developed by four centres of ossificition, which unite,
long before birth, at the protuberance. The hori-
zontal portion is developed Ly three ossific points, one
for each condyle and a third for the basilar process.
Besides these seven regular points, an additional one
is observed occasionally, in the posterior part of the
margin of the fornmen magpum. ARTICULATIONS.
With the parietal, temiporal, sphenoid, and atlas, by
the points mentioned.

OF THE SPHENOID.

34. The SPUENOID is a wedge-like bone, situated at
the anterior part of the base of the eranium, and ar-
ticulated with all the other cranial bones, which it
binds tozether, so as to contribute materially to the
strencth of the cranium. It has been compared to a
bat with the wings extended : and, for convenience of
demonstration, may be divided into body, or eontral
part ; greater wongs, and lesser wings, extending out-
wards on each side; and pterygvid processes projecting
below,

35. Bobpy. Is in the adult continuous bheliind, with
the basilar process of the occipital (for which reason
Soemmering and Meckel have deseribed the spheno-
occipital as a single bone), and presents for examina-
tion six swifaces. SURFACES. Superior or ecorcbral.
Presents from behind forward—first, a square lamina,
inclined forward ; whose posterior aspect presents a

* This deseription applies to the flat cranial bones in general,
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shallow depression, continuous with the basilar groove
of the oceipital ; whose lateral borders are notched for
the passage of a nerve ;™ and whose two upper angles
terminate in two eminences, which vary in size, shape,
and direction, and are called the posterior elinotd pro-
cesses +—secondly, a deep depression called the pitui-
taiy fossa, ov sella turcica, which is bounded behind
by the lamina that has just been described, perforated,
during early life, with many little foramina, which
transmit nutritious vessels to the bone, and filled in
the recent subject by a peculiar appendage of the
brain ;3 —thirdiy, a small tubercle called the olivary
process :—fourthly, a shallow transverse depression,
which ends at each side in the optic foramen;- it lodges
a nerve,$ and is called the optic grosve :—fifthly, a
smooth surface, presenting in the median line, a slight
longitudinal eminence separating two shallow depres-
sions, which receive two nerves.|| This surface is pro-
longed forward into a sharp angle, which articulates
with the ethmoid bone, and is called the ethmoidal
process.  On each side of the body, just external to the
sella turcica, there is a shallow depression, which first
paszes from behind and below, vertically upward ; then
runs horizontally forward ; aud then bends upward
arzain. It lodgesa venous sinus,® and a large artery. ™™
It i3 called the covernous groove.  Posterior.  Quidri-
lateral ; covered with cartilage and articulated with
the basilar procexs of the occipital during childhood ;
continuous with that bone in the adult. Awnferior.
*}’F":”t!h‘--: the opening of the cavity by which the body
i3 hollowed.  This cavity is divided by a vertical plate
into two parts, called the gphengidul sinuses. These
sinuzed do not, exist in children, and their dimensions
Increase with age, Their form 18 \"il.l".lﬂl,.'lf-'; “I.-!'.}" are

* External oculo-musenlar,
el t They attach the tentorinm cercbelli,
+ Fitmitary body, n Dptie commissure,
Ollactory, T (‘avernous, ** (‘arotid.
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often subdivided by irregular osseons laminee, and the
sentum 1s frequently inclined to one side, or incom-
plete, or perforated by a hole. Their anterior and in-
ferior walls are partly formed by two thin curved
plates, originally separate, afterward adherent, and
called the sphenoidal turbinated bones. Their orifices,
contracted by these plates, open into the nasal fossm.
Lower. Presents, in the centre, a prominent triangular
spine, called the rostrum, and, on ench side, a deep
groove, covered by a horizontal projectinge laiinea.
These parts serve, as will be hereafter explained, to fix on
the vomer (106.) External to the lamina on each side,
a small groove runs from behind forwand ; 1t is some-
times parcially converted into a eanal by a thin plate
of bone: it is completed in the wrticulated skull by
the sphenoidal rocess of the palate bone, (89) trans-
mits vessels,® and contributes to form the ptervgo-
palatine canal. (89.) Lateral. These suriuces are
smooth and even, they give attachment to the oreater
wings below, to the lesser wings above and in {ront,
and are marked by the cavernous grooves already de-
scribed,

36. GREATER WiNgs. Two strong processes, which
arise from the sides of the body, pass outward a little
way, and then curve upward, They are also prolonged
backward posteriorly, into a sharp angle ealled the
spune of the sphenoid, which fits into the retiring angle
formed h}-’ the s(uamons and etrons }nit'[inng of the
temporal bone, and is prolonged downward into )
sharp eminence for the attachment of & musclet and
a licament,>  The greater wing presents for examina-
tion three surfances, and a circumierence. SURFACES.
Superior. Concave and marked by cerehiral Ipressions
and arterial grooves.§  Presents, at its internal part,
proceedine from behind furward, first, the foramen

* Pterygo-palatine. t Laxator tympini.
3 Internal Iateral of lower jaw,

§ Forined by the meninseal art. ry,
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spinosum, a short canal (sometimes double), which
pierces the projecting angle that has been described as
the spine of the sphenoid, and transmits an artery ;*
secondly, the foramen ovale, which is much larger,
and transmits a nerve ;t and thirdly, the foramen
rofundum, which strictly speaking is a canal; it is
directed forward and a little outward, and transmits a
nerve.= There is sometimes seen, internal to the
foramen ovale, a little hole, the orifice of a canal that
descends to the pterveoid fossa (38), and transmits a
small vein ; it is called the foramen Vesaliv. Infervor,
Convex, and divided by a transverse ridge into two
portions ; a superior, larger, concave from before
backward, convex from above downward, furrowed by
arteries.§ covered by a muscle,|| and belonging to the
temporal fossa; an inferior, smaller, concave, be-
longing to the zygomatic fossa, and also covered by a
muscle.9 It presents the lower orifices of the fora-
mina, spinosum and ovele, and quite at its posterior
part, the irrezular pointed eminence into which the
spine is prolonged below.  Anterior. A smooth, quad-
rilateral surface, directed forward and inward, forming
the chief part of the outer wall of the orbit, and thence
called the orbitar plate of the sphenoid. 1t is bounded
erternally by a serrated margin, which articulates
with the malar bone; helow by a rounded border,
which contributes to form the spheno-maxillary fissure ;
internally by a sharp edge, which forms the lower
boundary of the sphenoidal fissure, and presents at its
Lpper part a nofch (sometimes a hole) for the passage
of an artery ;** and above by a triangular serrated sur-
fare. which articalates with the frontal bone. The
ortitar plate somectimes presents at its upper part one

or two small h des, which are called caternal orbidar
"B T IERIE & Fpuy w T '
, caitdle men nzeal, + Third division of 5th.,
t second division of 5th, £ Deep temporal,
e poral. * Fxternal plerygoid.

LR ¥ ¥
A branch of the ophik.lmie,
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Joramina, and transmit small arteries.* CIRcUM-
FERENCE. From the body to the spine of the sphenoid,
the greater wing presents a short thick margin, the
outer half of which articulates with the petrous portion
of the temporal; while the inner Lalf contributes to
forw the foramen lacerwm medinm (U7), and presents
the posterior orifice of the wvidian cunal (38) (sur-
mounted by a little triangular ['rocess, which, when
the boues are united, divides tle foramen lacerum
medium into two parts).  External to the spiue, the
circuniference of the greater wing presents a concave
serrated  border which articulates with the squamous
portion of' the temporal. It is beveled at the expense
of the inner suriace below, and of the outer surface
above, so that these bounes mutually overlap each other,
At the tip of the greater wing is a short margin, which
is beveled at the expense of the mner surface, and arti-
culates with the anterior inferior angle of the parietal.
Anterior and mternal to this, the cireumference pre-
sents a serrated trinngular space, whicl separates the
three surfaces of the greater wing, and articulates with
the frontal : it {ormis the uppcr Iu}mmi;tr}' of the orbitar
plate, and is continuous internally with a thin margin,
which is the duner boundary of the orbitar plate, and
contributes to form the sphenoidal fissure.  T'his mar-
gin, running downward and inward, Joins the hody of
the splienoid, and completes the circumference ot the
greater wing.

37. LESSER WINGS, or PROCESSES OF INGRASSIAS.
Two small pointed processes, each ol which rises from
the side ol the body (at & point anterior and superior
to the origin of the greater wing) by two roots, between
which is the oplic foramen, a round hole directed for-
ward, outward, and a little downward, for the wans-
mission of a nervel and an arteryy. The wpper root

* DBranches of the middle meningeal, one of which supplies the

lachrymal gland, |
T Optie, + Ophthalmie,
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is thin and horizontal; the lower is thick, oblique,
often hollowed by a cavity which forms part of the
sphenoidal sinus (33), and marked in front by a little
tubercle which attaches a tendon common to three
muscles of the eye.® They support a triangular plate
of bone, which has two surfaces, two borders, and two
extremities. SURFACES., Superior. Is smooth, wider
internally than externally, and forms part of the an-
terior fossa of the floor of the cranium. JInferior.
Resembles the former in shape, contributes to the
roof of the orbit, and forms the upper bnundflry of
the spfmwedaﬂ fissure, or foramen lacerum anterius ;
which is a trmnfrular fissure, lymrr, apex outward, be-
tween the greater and lesser wings of the aphenmd
an ﬁmmnu a communication hutwean the craniumn
and orbit. BorpEers. Posterior. Concave and rounded,
corresponding to a fissure of the brain.t Anterior.
Convex, and beveled at the expense of the lower
surface, to overlap the orbitar plate of the frontal, with
which it articulates, EXTaEMITIES. Outer. Terminate
in thin sharp points, Janer. Are thick and blunt, and
extend backward over the sella turcica, under the
namne of the anterior clinoid processes ; they frequently
unite with the ]'Jrr;ril.e-]'if}r clinoid jrocesses,

28. PTERYGOID PROCESSES. Iach projects vertically
downward from the point where the body and greater
wing unite, It is hollowed behind by the pterygoid
Sosza, which is filled by a muscle,t and divides the
process into two lamine, an external and an internal,
The external lumina is wider, shorter, and turned a
little outward ; its outer surface belongs to the "r,rgrmum'n::
f"f'?f’f (135), .Ln:i aives attachment to a muscle ;§ 8§ and
its inner surface contributes to the pler yyoid fossa just
mentioned, The internal lamina is much narrower
and longer, quite parallel with the median plane, and

* Internal, exte 'THI, and inferior recti muscles of the eye,

t Fissura Syl+ ) t Internal pterygoid,
¥ Internal pteryzoid,
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curved outward below into the hamular process,
a little hook round which a tendon™ turns; by its
outer surface it contributes to the pferygyoid, by its
iner to the nasafl fossa ; while its posterior edge forms
the outer boundary of the posterior aperture of the
nasal fossa, and gives attachment to a muscle.+ This
plate moreover presents at its upper part the scaphoid
depression, an oval shallow cavity, which gives in-
sertion to the muscle,i whose tendon plays round the
hamular process. Above the scaphoid depression 1s
seen the posterior orifice of the vidian canal, wlich
perforates the root of the pterygoid process from betore
backward, and transmits vessels and nerves of the
same name. The pterygoid process presents in front,
from above downward, first, the anterior orifice of the
vidian canal ; secondly, a margin which articulates
with the perpendicular plate of the palate bone (8Y) ;
and thirdly, a cleft (formed by the bifurcation of the
two plates), into which the tuberosity of the palate
bone is received.  Superior and external to the anterior
aperture of the widian canal appears the anterior
orifice of the fordamen rotundwm ; a relation which it
is important to remember,

Srrucrure. Cellular in its thicker parts ; elsewhere
compact. DEVELOPMENT. By seven points: one for
the body ; one at the base of each lesser wing ; one ab
the root of each pterygoid process ; and one for each
internal pterygoid plate.  The sinuses are gradually
developed by age. Anrricunarions. With the ethmoid,
frontal, parietal, temporal and oceipital bones : also
with the vomer, sphenoidal turbinated, malar, and
palate bones., Sometimes, morcover, . it joins tl.:E'
[[In|:»n_'.l' Hl:t.‘il“:u'}', ]1\ H’lt' :lIIT-L'I‘lnt* Imr;lm' Ul il:u I't-L‘I‘}'gnhi
process, or by the orbitar plate (33),

* OF the cirenmtlesus palati,
+ Superior constrictor ot the pharyny,
1 Circwmtlexus palad,
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OF THE ETHMOID.

39. The EtEMOID is a light cubical bone, situated
at the anterior part of the base of the cranium, and
consisting of a vertical plate, which forms part of the
septum of the nose ; « horizontal plate contributing to
the base of the cranium ; two bundles of cells hanging
from the sides of the horizontal plate ; and an eminence
called the crista galli, projecting into the cranium.

10. HorizoNTAL, or CRIBRIFORM PLATE. Fills up
the ethmoid notch of the frontal bone, and presents
above; first, in the middle a triangular crest of
variable size and form, called the erista galli. The
lower border of this crest joins the cribriform plate ;
the posterior, long. thin, and slanting, gives attach-
ment to a fold of fibrous membrane :* the anterior,
short, thick, and vertical, articulates with the frontal
bone. Its summit presents two little eminences, which
generally contribute to form the foramen cecum (47) ;
1ts sides are convex and smooth. On each side of the
erista galli the cribriform plate is concave ; pierced
with the olfuctory holes, for the transmission of nefvous
filaments, + and perforated in front by a small fissure
for a particular nerve.f On each side of the cribri-
form plate are several half cells, completed by similar
ones on the frontal ; and two small grooves passing
from within outward and backward, which with the
frontal formm  the ealernal  orbital frn'c.-:uainm (ITH')I‘E
properly called canals). The anterior is often con-
nected with the fissure just mentioned by an oblique
groore, which lodges the nerve that they both trans-
al’f;:r'i-i::i:'nf: posterior gives passage to a small artery

41. VERTICAL PLATE.

Joing the trangverse by its
upper border ;

by its lower, which slopes downward
. Fai:ihrnf;jf:r r:F*I_urr; mater, t+ Olfactory.

¢ Nasal twig of ophthalmie division of 5th.
L
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and forward, it articulates with the vomer ; by its
posterior, which is vertical, it corresponds to the sep-
tum of the sphenoidal sinuses ; while its anterior is
divided into two parts ; an upper, shorter, and sloped
forward, which articulates with the frontal spine, and
the crest of the nasal bones; a lower, longer, and
gloped backwards, to which a cartilage® is attached.
On the sides of the vertical plate are seen grooves, and
the orifices of canals whose upper extremities appear
on the ecribriform plate. They transmit nervous
filaments. T

49 LATERAL Masses. Each presents, externally,
a smooth square plate called the os planum, which
forms part of the inner wall of the orbit. In the upper
edge of this plate are seen the notches that concur to
form the apertures of the internal orbitar canals: be-
fore and behind it are several half cells, the anterior
closed by the lachrymal, the posterior by the sphe-
noidal turbinated bone : below it is an uneven surface,
by which it unites, in front with the upper maxillary,
and behind with the palate bone. The inner surface
of eagh bundle of cells (. ¢. the side next the perpen-
dicular plate) presents at its upper and posterior part
o curved lamina ealled the superior turbinated bone of
the ethmoid, overhanging a horizontal groove called
the supcrior meatus, in which is seen the ovifice of the
}msa’m'fur cthmoid cells.  DBelow this appears a second
curved lamina (twice as long as the first, called the
middle twrbinated bone of the cthimoid, whose lower
margin is free and thick. and whose concavity, directed
outward, contributes to form the middle meatus,
another horizontal groove which presents in front the
orifice of the anterior ethmoid cells.  The whole of
this surface is rough, and marked with grooves and
orifices, which transmit little nerves.  The cells of each
bundle are divided by a bony lamina into two sets,

* Triangular cartilage of the nose. + Olfactory,
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which do not communicate with each other. The pos-
terior are the smaller and less numerous ; they open
into the upper meatus, and either communieate with
the sphenoidal sinuses behind, or are closed by the
sphenoidal turbinated bones, or by a plate belonging
to the ethmoid itself. The anferior are more nume-
rous, and one of them, ‘which is long and flexuous,
opening into the frontal sinus above, and into the
middle meatus below, is called the infundibulum. In
front of these there are some little half cells, covered
by the ascending process of the upper maxillary. So
that, in the united skull, the ethmoid cells are com-
pleted by the frontal, superior maxillary, lachrymual,
and palate bones : and generally also by the sphenoidal
turbinated bones.

43. STrUCTURE. Of compact tissne. DEVELOPMENT.
By three points, one for the middle, and one for each
lateral portion. Solid and cartilaginous in the child,
it becomes in the adult light, laminated, and cellular.
ARTICULATIONS. With the sphenoid, frontal, upper
maxillary, inferior turbinated, vomer, nasal, lachryimal,
and palate bones : also with the sphenoidal turbinated

bones, which often form a complete osseous union
with it

OF THE FRONTAL.

44. This bone, resembling a cockleshell in shape,

and sitnated at the anterior part of the cranium, con-
gists of two portions, a horizontal below, a vertical
above ; of these the latter is by far the thicker and
more extensive ; each presents an tmlerior and an
exleriomnr aspect,

45. Horizoxtarn PorTiox.  Erterior
directed fl-’w.'n',n;n,rrL
ethmaoidd ;".'.f;".'-'"a’f.,
the bones are
ethmoid. In

aspeet,  Is

and presents in the middle the

& quadnlateral space filled up, when

united, h_‘jr’ the eribriform ].-r]:l,!r; of the

front of this notch appears the nasal
D4
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spine,* a sharp thin eminence, which projects down-

ward and forward, articulating in front with the crest

of the nasal bones, behind with the perpendicular
plate of the ethmoid. On each side of this spine
appear the apertures of the Frontal sinuses; two cavi-
ties, absent in the child, gradually dleveloped by agze,
extending in the adult to a greater or less distance be-
tween the inner and outer tables of the vertical por-
tion of the bone, and communicating with the infundi-
bulum. (42) The situation of these sinuses 1s indi-
cated on the exterior of the bone by two projections,
observed, more or less distinetly in different skulls,
just above the root of the nose, and called the nasal
ominences. To return to the cthmoid acteh ; 1t is
bounded on each side by a narrow spice, which over-
Japs the upper surface of the ethmoid, presents several
half cells which cover the corresponding  halt cells of
that bone, and also two groores which are completed
by grooves of the ethmoid, already deseribed, and con-
tribute to form the internal orbitar canals (40y  Still
further outward this aspect presents on each side the
orbitar vaunlt, a smooth, triangular, concave surface,
which presents at its anterior and erternal part the
lachrymal fossa, a shallow depression for the reception
of a gland ;t at its anterior and énternal part o slight
tuberele (ov depression) tor the attachment of a fibrous
pulley, through which the tendon of a small muscled:
18 reflected,

46. Verrican PorrioN. Frterior aspeet. Presents
in the median line, during ehildhood, a vertieal suture,
which usually, but not alwavs,  disappears i the
adult. At the lower end of this suture, and just
above the nasal noteh, are the nasal emonences abuove

* YVery fragile, and renerally broken ofl in the separation of the

hones.

t This can searcely he called a separate fogsn: it is rather, as
Prof. Partridae has observed, a deeper part ot the eenerial con-
cavity of the surliee. _

1 Obligquus superior oculi.
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described. On either side, and proceeding from above
downward, are seen, first, a smooth surface, covered
in the recent subject by the aponeurosis of a muscle ;*
secondly, the frontal protuberance, a rounded eminence,
which indicates the point where ossification commenced,
and is very distinct during childhood ; thirdly, the
supra-ciliary ridge, a curved transverse eminence, cor-
responding to the eyebrow, continuous at its inner ex-
tremity with the nasal eminence, and separated from
the frontal protuberance by a slight depression;
fourthly, the supra-orbital arch, a curved transverse
margin, which separates the vertical from the hori-
zontal portion of the bone, forms the anterior boun-
dary of the orbitar surface, and presents at the junction
of 1ts inner and middle thirds a notck, which is con-
veried into a hole either by a bony process, or a liga-
ment, stretching across it ; it goes by the nane of the
gupra-orbitar notch or foramen, and serves for the
transmission of vessels and a nerve.+ The supra-
orbitar arch is surmounted by a slight transverse depres-
sion which separates it from the supra-ciliary arch ;
and it terminates at each end in a serrated process:
these processes are called respectively the infernal, and
exteinal, anqular process. The ecternal angular process
13 thick, prominent, and articulates with the malar
bone.  Running upward and backward from it there
13 a prominent curved line, called the temporal vidyge,
which joing a corresponding ridge on the parietal bone,
3I“fl Zives attachment to a fascia.®  DBehind and below
this nidge the bone iy slightly concave, forms part of
F}i‘: temnporal fossa, and gives origin to a muscle.  The
vaternal angulor processes are less prominent than the
external, and articulate with the lachrymal bones.
Between them is a rough serrated interval, called the
nasal noteh, which articulates in the middle with the
l'.l.-s«,1.| bones, and on esch side with the nasal process of
the upper maxill ry.

* Temporal, + Frontal,
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47, VErticaL PorrioN. Tuterior aspect.  Marked
in the middle with a vertical groove, which is called
sulews longitwdinalis, ov the grovee for the longitudinal
stnus, and lodges the venous canal of that name.
Several small irregularly shaped fosswe, for the recep-
tion of certain littie bodies discovered by and named
after Pacchioni, are seen on each side of this groove.
Its, marging unite below to form a ridge, culled the
crista frontalis, to which a fold of fibrous membrane®
is attached. This crest terminates below at a small
canal called the foramen eawcum, which is generally
completed by the ethmoid (40); it lodges a process of
fibrous membranef and frequently transmits a minute
vein,  On each side of the longitudinal sulcus 1s a con-
cave surfuce, traversed by arterial furrows, marked
with eminences and depressions which fit the convolu-
tions of the brain, and presenting in the middle a shal-
low depression, called the frontal fossa, correspondent
in situation, and proportionate in size, to the frontal
protuberance of the exterior surface.

L Horizoxran IPorrioN. ,-"nl’(-}"fnj‘ {!'.':-'JIJF'f'f. Pre-
sents, in the Illitllnt‘, the ethmoidal nofel, and on cach
side, the convex upper surface of the orbdar plates,
smooth, strongly marked with cerebral impressions,
aud forming part of the loor of the cranium.

49. MABRGINS, Vertical jmu*.".;mi'. Thick, denticu-
lated, curved, cut obliquely at the expense of the mn-
terior surfice above, of the exterior below ; articulated
with the parietal bones. which it supports helow, but
overlups and vests npon above,  This margin termi-
pates below, on each side, in a triangular rough sur-
face, which articulates with the greater wing of the
sphenovid,  Hoiizontal poction. "Thin. nearly straicht,
interrapted the middle by the ethmoidal notch, be-
veled at the expense ol the interior surfnee, and articu-
Lited with the lesser wings of the sphenoid.

* ["alx major of dura maler. + The tip of the falx major.
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50. StructuRE. Horizontal portion. OF a thin
compact lamina. Vertical portion. Of a cellular
diplo#, contained between two compact tables, of which
the exterior is thick and tough, the interior thin, but
very hard and brittle, hence called vitreous.* DEVE-
LoPMENT. In two separate pieces, by two points of
ossification, situated at the frontal eminences. ARTI-
cvLaTioNs. With the parietal, sphenoid, ethmoid,
nasal, superior maxillary, lachrymal, and malar bones,
by the points described.

OF THE PARIETAL BONES.

51. A pair of large flat bones, situated at the upper
and lateral parts of the cranium, irregularly quadri-
lateral in form, and presenting for examination, two
gurfaces, four angles, and four edyes.

52. SURFACEs, [Lxterior. Convex, smooth, pre-
senting in the middle an eminence called the parietal
protuberance, which surmounts a curved ridge, con-
tinuous with the temporal ridge of the frontal, (46) and
forming the superior limit of an uneven surface, which
is marked with arterial furrows, gives attachment to a
muscle, + and belongs to the temporal fossa. Interior.
Concave, marked with cerebral impressions, and with
arterial furrows which run upward and backward from
the anterior inferior angle.  Along the upper margin
runs a half groove, which, with a similar one on the
opposite bone, forms a longitudinal furrow, continuous
with the lonzitudinal furrow of the frontal before, and
with the longitudinal furrow of the occipital behind ;
it transmits a venous sinus.t On each side of this
groove are szen several small Pacchionian fossee. (47).

54, EpGes. Superior. The longest; straight, den-
t”"”_]"":‘f'lx and joined to the opposite bone to form the
guyittal suture.  [nferior. Divided into three por-
H' This structure is a gencral characteristic of the flat bones of

B CTaninmm.

t The Wmporal, 3 The longitudinal,
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tions; an anterior, straight, thin, beveled at the ex-
pense of the outer smftce, and overl apped by the end &
of the greater wing of the sphenoid ; a middle, rtun*ed, 5|
thin, beveled at the expense of the outer surface, and &
overlapped by the squamous portion of the temporal ;
a postercor, straight, thick, serrated and articulated i
with the mastoid portion of the temporal.  Awuterior. |
Joins the frontal, forming the coronal suture: it is cut
obliquely, in such a manner as to overlap the frontal |
below, to be overlapped by it above. Posterior. Joins<
the occipital, forming the lambdoidal suture. The pa- |
rietal foramen, a a hole for the transmission of a vein, ™'l
1s seen at the upper part of this suture, or at the uppern|
part of the parietal bone near it.

04. ANGLES., Anterior superior. A right angle,
substituted in childhood by a membranous part, called
the superior fontanelle. A nterior inferior. Prolonged
downward and forward to fit into the angle between
the frontal and sphenoid, and marked internally by an |
arterial groove.t  Posterior superior. An obtuse
angle, which corresponds to the junction of the
savittal and lambdoidal sutures. (63)  Posterior
inferior, A truncated angle, which joins the mastoid
portion of the temporal, and is grooved horizontally
by a venous channel ' continuous with the transverse
one that has been described on the occipital. (30)

55. DEVELOPMENT. DBy one point of ossification,
at the parietal protuberance.  Armicvvarions.  To
its fellow, to the frontal, sphenoid, temporal, and
occipital, by the points deseribed.

OF THE WORMIAN BOXNES,

56. These are irrecular bones, of variable form
and size, occurring in the sutures of the cranium,
and chiefly in the sagittal and lombdoidal. (63)

* One of the emissary veins of Santoriud,

+ T'or the middle meningeal artery,
T For the trunsverse siuus,
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The upper angle of the occipital, and the anterior
superior angle of the parietal, are sometimes substi-
tuted by quadrilateral Wormian bones of cousider-
able size. The extremity of the greater wing of the
sphenoid, and the anterior inferior angle of the
parietal, are also occasionally formed by Wormian
bones. I have seen a skull in which one half of the
lambdoid suture was formed by large Wormian bones,
disposed in a double row, and jutting deeply into each
other. Dumontier mentions a similar one: and
Bourgery refers to another specimen of the same
kind in the Anatomical Museum of Val de-Grace.
Beclard has described a skull in which the whole of
the occipital bone above the upper curved lines was
formed by two large triangular Wormian bones,
united by a vertical suture, continuous with the sagittal.
I have seen a skull (now, I believe in the possession of
Dr. Todd) which presents a similar arrangement. In
other instances, they are no bigger than a pin’s head,
very numerous, and formed entirely in the outer table.
According to M. Cloquet, they never occur at the base
of the cranium, and seldom in heads of a rounded
forrn. My own observations compel me to differ from
M. Cloguet on both these points. I have examined
more than 100 skulls of various nations, and have
often found the Wormian bones numerous in rounded
beads, and comparatively few in others of an oblong,
or misshapen form. To take a single instance ; the
lorkish skull in the Museum of Bartholomew Hos-
pital (marked No. 21) presents four large Wormian
bones, and several smaller ones ; while of the African
skulls there are two (Nos. 2 and 10) which contain
scarcely any of these bones.  Yet the former has the
gln?.;l;in.r shape peculiar to the skulls of the Turkish
nation ; and the two latter are well-marked specimens
of the elongated negro cranium. Again, I have a
HI{I"*'-'T“'*_I"l bone, whose lesser wing presents a small
Wormian bone, now adherent, by a kind of suture, but
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evidently developed originally as a separate piece,
And I have also found (in the museum of XKing’s
College) a skull in which the suture between the
sphenoid and ethmoid hones presents deep denticnla-
tions (some a quarter of an inch long), and contains:
four distinet Wormian bones. I mention these facts
because they appear to suggest some modifieation of
the received theory of the formation of Wormian
bones, as I shall endeavour to show in another:
place. Their use is questionable. Dichat believes:
that they are designed to strengthen the cranium. Il
am rather mchned to think with Cruveilhier, that:
they are irregular productions, not at all essential to
the mechanism of the skull ; for thev are sometimes:
quite smooth and undenticulated at the margin ; and,
when small, are often enclosed between the llLHthlll{L-
tions of one :L!|L| the same bone. To which may be
added, that when they are unequally distributed over
the cranium, we do not find the side in which they
are most numecrous stronger or more difficult to dis-
articulate than the other. However, I have obzerved
in several skulls a pair of oval Wormian bones, equal
in size, and placed one on each side, about an inch
and a half from the median line,—the same point at
which a remarkably large and iuuu-uiuntmui.umn 18 fre-
quently seen.  C ert: Lmh, it 18 lHu—mlI}I that in such in-
stances they may act somewhat in the manner of cramps,
to hold the occipital and parietal bones together,

In structure, development, and mode of dltlulh-l
tion, they resemble the other eraniul bones.

OF THE TEMPORAL BONES.

A pair of complex bones, situated at the lateral |
and inferior parts of the cranium, and divided into |
phiree portions ; the squamouns, anterior and superior ;
the mastoid, posterior; and the petrous, projecting in- |
ternally from the point of junction of the two former ;|
these parts, separate in childhood, form but one piece |



TEMPORAL BONES. 43

in the adult. Their surfaces and borders will be de-
scribed in succession,

53. Squayous PorrioN. Exzierior surface. Smooth,
econvex, and marked slightly with arterial™ impres-
- sions ; it gives attachment to a muscle,t forms part of
 the temporal fossa, and is divided from the mastoid
portion by a curved ridge. This ridge is continuous
with one on the parietal bone; (52) it attaches an
aponeurosis,~ and forms the posterior boundary of the
temporal fossa. At the lower part of the exterior
surface arises the zygomatic process; a flat branch of
bone which has two surfaces and two edges ; which
runs first outward and then forward ; and which is so
twisted that while running outward its surfaces are
superior and inferior, but while running forward its
edyes become superior and inferior. The upper edge of
this process is long, thin, level, and attaches an apo-
neurosis ; © the lower is short, thick, curved, and gives
origin to a muscle.§ The owfer suwifuce is convex and
subcutaneous, the inner concave. The extremity, cut
ubliquely at the expense of the lower edge, and (gene-
rally) of the outer surface, is serrated for articulation
with the malar bone. This process arises by two roots,
the description of which shall follow that of the
glenoid cavity. This is an oval depression, directed
downward, forward, and a little outward, and divided
by 2 narrow slit, called the Glaserian fissure, into two
parts ; an anterior, formed in the squamous portion,
and covered with cartilage, for articulation with the
r;ur:ri}'ls; of the ]ﬂWr;:r juw y & ‘,‘JU.‘:FJ'EJ".:*'J?‘, htﬁf-i even, ;1.]1{_1
non-articular, which is formed chiefly by the vaginal
process of the petrous portion, and lodges part of a
gland.| The Glaserian fissure, which effects this di-
vision, leads into the tympanum, and transmits a
tendon, a bony process, and some vessels, (146) Of

» AT o (] . P L |- 2
) !1: the deep 'HI raporal arteries, + The Tl,'.'n[Jf:l'.‘ll musecle,
+ lhe teragoral, ‘_} The masseier,

The parotid,
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the roots of the zygomatic process, the anterior, which
is also inferior and transverse, forms the front boun-

dary of the glenoid cavity, is covered, in the recent:

state with cartilage, and is continuous with a ridge
that runs horizontally forward on the temporal bone,
to Join the horizontal ridge seen on the outer surface

of the great wing of the sphenoid : (36) the posterior, .

also superior, subdivides into two Lranches: an in-
Jertor, short and tubercular, which terminutes at the
outer end of the Glaserian fissure ; a superior, likewise
posterior, which sweeps upward to the circumnference
of the bone ; being in fact identieal with the curved
line that has been already described as dividing the
mastoid from the squamous portion. Just where the
anterior and posterior roots unite to form the zygo-
matic process, there is a tubercle for the attachment
of a ligament.™ [uterivr aspect. Concave, marked
with cerebral impressions and arterial furrows., Horder,
Thin, semicircular, and beveled at the expense of the
interior surface, at the upper part, where it overlaps
the parietal and forms the squamous suture ; (63) thick,
denticulated, and beveled alternately at the expense
of the interior and exterior surface, at its lower and
anterior part, where it articulates with the sphenoid.
09. Masroip PorrioN.  Lieterior aspect.  Presents,

at its upper part, a rough surface, perforated by a
hole ealled the mastoid foramen. This hole transmits
vessels ;1 1ts position and size are irregular; it is
often found in the suture between the mastoid portion
of the temporal and the occipital,  The mastoid por-
tion is prolonged inferiorly into a large conical enii-
nence, called the mastoid process. This process, which
presents many varieties of size and formn i different
individuals, gives attachment to several muscles.d
Interior aspect.  Presents, above, a deep, curved,

* External lateral of lower jaw,

T A small artery, and an emissary vein of Santorini,

1 Sterno-mastoid, trachelo-mastoid, splenius capitis,
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‘venons channel (into which the mastoid foramen, just
described, opens). This channel is continuous with
‘the transverse groove formerly described on the occi-
ypital (30) and parietal bones, (54) and transmits the
same sinus.® Below it appears the internal side of
the mastoid process, marked with the digastric groove,
swhich attaches a muscle of the same name ; and, more
internally, with the occipital groove (parallel to the
former, but much smaller, and often not distinctly
seen), which transmits an artery of the same name.
! Borders. Rough and serrated ; the superior articulates
rwith the parietal ; the posterior with the lower border of
the occipital, between its jugular process and transverse
.angle. Angle This is the hindmost point of the bone,
forrael by the junction of the two borders just described.

60. Petrous Portioy. A very hard pyramidal
sprocess, which contains the organs of hearing, and
presents for examination a base, a truncated ape,
three e¢dges, and three surfaces. Of these surfaces
the anterior and posterior are situated within the
cranium : while the inferior is seen on its exterior
aspect.  The exact direction of the three surfaces is as
follows. The anterior looks upward and inward, as
well as forward ; the posterior looks upward and
outward, as well as backward ; the inferior looks a
little inward and backward, as well as downward.
The exact direction of the entire process is from with-
out, inward, forward, and a little downward. DBASE.
The upper part of the base is entirely concealed by the
squamnous and mastoid portions to which it is fixed ;
but its lower part, appearing in consequence of the
diverzence of those portions, prifh‘!:n{q the oval ex-
panded orifice of the meatus auditorius externus, a
canal leading to a chamber in the petrous process,
called the fympanum. This orifice lies between the
mastoid process and the glenoid cavity ; its lower

* Transverse.
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margin is rough for the attachment of the cartilage
of the ear, and formed by a curved plate of bone
common to it and the “'lE.nUIIL'l cavity ; its upper margin
is generally smooth and rounded. The description of
the canal itself will be included in that of the ear.
(144) Surracrs, Anterior. Continuous with the
iterior surfuce of the squamous portion; to which
1t is joined by a sort of suture, that remains distinet
even in old age, and indicates ille or |gm.|,l separation
of these two poriions of the bone. It is marked with
cerebral impressions, belongs to the middle fossa of
the cranium, and presents in front a small shallow
groove, leading backward to an aperture called the
hiatus Fallopit; which opens into a canal called the
agueductus Fallopii. (164)  The groove, which is
sometimes double, lodges a nerve* and a small artery,
which enter the aperture, and pass along the canal.
Just in front of it this surface presents a notch or
deficiency ; so that the carotid canal which lies imme-
diately below, is here, as it were, unroofed. Above
this notch there is a depression, generally shallow, but
sometimes deep and distinet, for the reception of a
nervous ganglion.t  Lastly, above and behind the
hiatus Fallopii, this surface presents an eminence,
which indicates the position of the superior semicir-
cular canal, (155) Posterior. Continuous with the
interior surface of the mastoid portion, marked with
cerebral impressions, and belonging to the posterior
fossa of the cranium, It presents, nearly in the
centre, the simooth rounded orifice of the meatus audi-
torius internus: (164 and behind this a little slit,
covered by a triangular plate of bone, and forming
the expanded orifice of a minute canal, called the aque-
ductus vestibuli, (154)  Between these two apertures,
but on a somewhat higher level, there is a little
depression of variable form and size, which gives at-
* Cranial branch of vidian nerve,
T Gasserian ganghon of Sth nerve,
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tachment to a slip of fibrous membrane® and transmits
a little vein into the cancellous tissue of the bone.
Inferior. An uneven complex surface, which forms
part of the base of the cranium, and presents, passing
from the summit towards the base of the process (. e.
from within and before, outward and backward), the
following objects ; first, a rough quadrilateral surface,
which gives attachment to two muscles ;1 behind this,
two holes, one round and very large, situated exter-
nally ; the other triangular and very small, situated
close to the posterior border of the process. The
former is the lower aperture of the carotid canal ; the
latter is the lower aperture of the aqueductus cochlec.
The carotid canal runs from its lower orifice at first
vertically upward ; then, making a sudden bend,
passes horizontally forward and inward, so that its
other end appears at the summit of the process. It
transmits a large artery,T and some nervous filaments.§
The aqueductus cochlece will be described with the in-
ternal ear. (163) Behind these holes is alarge depres-
sion, called the jugular fossa, which varies in depth
in different skulls, and even on the opposite sides of
the same. It lodges a large vein,|| and is bounded
externally by a sharp-edged prominent plate of bone,
which extends from the carotid canal back to the
mastoid process, separating the jugular fossa from the
glenoid cavity, ‘This plate, which is called the vaginal
process, divides at its posterior part into two lamine ;
from between which projects a long and very remaik-
able process of bone, called the styloid process. This
epiphysis, which in animals forms a separate bone, in
man i3 generally continuous with the vaginal process,
which encloses ity base like a sheath ; occasionally,
however, it i3 a movable picce connected by cartilage
with the rest of the bone. It is about an inch long,
runs downward, forward, and inward, and gives at-

» § . i %
2 Dura mater. t Levator palati mollis, and tensor tympani.
: Carotid, § Carotid plexus, | Jugular,
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tachment to three muscles,* and two licaments.+ Be-
hind these two processes there are a hole and a fissure.
The hole, which lies between the styloid and mastoid
processes, 1s called the stylo-mastoid foramen ; it is the
infertor orifice of the aqueductus Fallopii, (164) and
transmits a nerve.] The fissure, which is very narrow,
and extremely variable in depth,§ is called the awri-
cular fissure ; it separates the vaginal from the mastoid
process, and lodges a small nervous filument.|| The
two processes, fissure, and hole, just described, ure
external to the jugular fossa; belind it there is a
square facet called the jugular surface, which articu-
lates with the jugular process of the occipital bone,
These are the principal objects that appear on the lower
surface of the petrous portion: some minuter points
will be mentioned in the description of the tympanum.
EpGes. Superior. The longest and most even. It
is marked by a channes, vhich is called the superior
petrosal groove, and lodges a venous sinus of the
same name. It presents, at its inner extremity, a
semilunar depression, on which a nerve® rests. Pos-
terior. The second in length, uneven, but not den-
ticular, and articulated, by apposition, with the
basilar process of the occipital. Its inner half is
marked by a groove, which, when completed by one
on the corresponding border of the occipital, is called
the inferior petrosal groove, and transmits a venous
sinus of the same nawme. Its outer half presents a
large noteh, which corresponds in size and situation
with the jugular fossa, and, with a similar notch on
the occipital, forms the foramen lacerum posterius.
A little sharp eminence often projects from the centre
of this notch, dividing the hole into two portions.

* Stylo-hyoideus, stylo-glossug, stylo-pharyngens,

+ Stylo-hyoid, stylo-maxillary, 1 Facial.

§ Sometimes a quarter of an inch deep, sometimes scareely
perceptible, sometimes absolutely deficient, |

|| An auricular branch ol the faeial nerve, 9 Third.
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(The jugular surface, and the aqueductus cochlew, ure
sometimes referred to this border.) Anterior. Divided
into two parts; an nner, free and articulated with
the spine of the sphenoid (which is received into the re-
tiring angle formed between this border and that of the
squamous portion) ; an ouler, jnine{l to the squamous,
portion above by a suture, but separated from it below
by a narrow interval, already described as the Glaserian
fissure. In the apex of the retiring angle just men-
tioned, areseen theorifices of twosmall canals, lying one
above the other, and only separated by a thin lamina.
The upper of these lodges a little muscle of the ear,*®
while the lower is the bony portion of the Lustachian
tube. VWhen the boues are joined, these canals open at
a point internal to the spine of the sphenoid. They
both lead into the tympanum, and will be further de-
scribed when we speak of that cavity. (143) Suvanur, Is
irregular and obliquely truncated, presents the anterior
orifice of the carotid canal, and forms the posterior and
external boundary of the foramen lacerum medium.

61. STRUCTCRE. Petrous portion exceedingly hard
and dense ; mastoid portion cellular ; squamous por-
tion like the other flat bones of the cranium. DEVEL-
OFMENT. In thechild the styloid process is articulated
to the petrous by a cartilage, and the external meatus
18 o separate rinz of bone, imperfect above. These
two parts have each a separate point of ossification, as
also have the mastoid, petrous, and s(uamous portions,
and the zygomatic process ; making six in all.  Anri-
CULATIONS.  With the sphenoid, occipital, parietal,
malar, and lower maxillary bones.

ARTICULATIONS OF THE CRANIAL BONES.

: Ld &El #

62. The boues that have now been described form
by their junction thirteen sulures. (7) These are
often descrnibed incidentally, in demonstrating the

* Tensor tympani.
| A
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regions which they respectively traverse ; but they are
perhaps more easily remembered when studied in con-
nexion with each other. They are best distinguished
by designations compounded of the mames of those
bones between whicli they are respectively formed ; as
frouto-parictal, inter-parietal, &c. Several have also re-
ceived names derived from their situation, or particular
appearance ; as coronal , sagittal, lambdoidal, basilar, &e.

63, CranN1aL Surures. Sagittal. Is formed by the
junction of the two parietal bones, and runs along the
top of the cranium, from the summit of the occipital
to the centre of the frontal bone. In children, and in
adults also when the two sides of the frontal remain
separate, 1t 1s continued forward to the root of the
nose. It sometimes presents towards its posterior
extremity, the parietal hole (53) ; and in front, where
it joins the coronal suture, frequently bifurcates to
enclose a large quadrilateral Wormian bone.  Coronal.
Cuts the sagittal at right angles, sweeping round
transversely over the top of the cranium, from the ex-
tremity of one greater wing of the sphenoid, to the
corresponding point on the opposite side. It is formed
between the frontal and parietal bones, and is so dis-
posed that the frontal rests on the pavietal above, and
vice versd below.  Lambdoidal, Passes from the angle
of the mastoid portion of the temporal on one side, to
the same point on the other: describing in its course
two sides of a triancle. It is formed between the
oceipital and the two parietal bones, is very deeply
denticulated,™ and usually contains several Wormian

* I all suture dentata (see Table of the articulations, page 7)
the dentieulations ol the extevior table are much deeper than
those of theinterior or vitreous table,  In this suture forinstance,
the dentienlations may be halt an inch long on the exterior sur-
face s while on looking from within the eraninm one sees borders
merely placed in apposition. This is perhaps on account of the
hrittleness of the vitreons table, as John Bell believed,  In some
eknlls, however, one sces every here and there long jagged den-
ticulutions cven on the interior table.
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bones. Masto-parietal. Squamous. Spleno-parictal.
These three sutures are subdivisions of a single suture,
formed between the lower border of the parietal, and
the two adjacent bones (temporal and sphenoid) ; and
consequently extending from the lower end of the
lammbdoidal suture behind, to the lower end of the
coronal in front. Masto-parietal. A short denticulated
suture joining the posterior division of the inferior
border of the parietal, with the mastoid portion of the
temporal.  Cloquet, followed by several other writers,
Las described this as part of the squamous suture.
But since 1t is denticulated, it is better not to call it
gquamous, Squamous. A curved suture formed by
the squamous portion of the temporal overlapping the
middle division of the lower border of the parietal.
Spheno-parietal. A very short suture formed by the
end of the greater wing of the sphenoid overlapping
thie anterior division of the lower border of the pa-
rictal.

The remaining sutures traverse the lase of ihe
cranium.

Fasidlar. The line of junction between the sphencid
and occipital bones. It runs transversely in front of
the basilar process, contains a layer of cartilage in
childhood, and disappears in adult age, In consequence
of the union of the sphenoid and occipital bones,
Between the outer extremity of the basilar, and the
lower extremity of the lambdoidal suture, occur two
other .’-'.'J'n‘.lll":‘:l . the one formed }J}’ the jllTJ{;tiUll of the
petrous portion of the temporal with the oceipital, the
other Ly Lhe j:_]hf;‘,ir,“ of the mastord f,r”—f{f;r”, of the temn-
[:::TH-! '-‘f‘i'-ill Zh‘; Uf:l.';ip-[t;tl. III b}li‘: ﬁl'.‘-iL or Jur_'-_'i'u-rﬂ_*r_';'.-j.;hfﬂ_
}“ bones are geparated by a thin layer of cartilage,
Fhie second, or mastyid is very slightly denticulated,
and often presents the mastod ‘,.fﬂr.u'r.i.rr.r,r*n.. Detween the

'I".H_H'.r:r ::flii rlf tI]F; ;;f.!_-l';ff;in -quf;!ilr{-: :L'“.I L}l‘.: !Ifjﬁ'il.f_ll"i'l'”' l!‘:”'i

of the spheno-parictal, two more sutures intervene.,

r 1 i L] -

The first, or petro-sphengidal, i3 formed between the
E 4
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great wing of the sphenoid and the petrous portion of
the temporal ; aud here the bones are mereiy placed in
apposition (exemplifying the suture apposia, or har-
monia)., The second, or squamo-sphenoidal, 1s formed
between the great wing of the sphenoid and the
squanois portion of the temporal ; and here the bones
are cut obliquely, and serrated (exemplifying the sutura
Limbosa).,

Two sutures, the splenoidal and the ethmoidal,
remain.

The sphenoidal sutuwre is formed between the anterior
superior border of the sphenoid and the bones with
which it articulates, viz., the ethmoid and sphenoidal
turbinated bones in the middle, the frontal laterally,
Viewed from below, this suture is observed to have
three portions ; lst, a central portion which runs across
from one external ancular process to the other, tra-
versing the roofs of the orbits, and forming a curve
whose concavity is directed forward: 2od and 3Srdly,
two lateral portions, lying one on each side, Letween
the external angular process and the aunterior end of
the splieno-parietal suture. At the central part of
this suture the bones ave thin and merely apposed to
cach other without denticulation ; towards the external
anpular process they join by a broad denticulated sur-
face ; laterally the sphenoid is squamous, and overlaps
the frontal. The ethmoidal suture is formed by the
junction of a broad margin around the ethmoid notch
of the frontal, with a corresponding margin on the
upper surface of the ethmoid. In this suture, which
forms three sides of a parallelogram, and enters the
sphenoid suture at right angles, several small cells, and

the tntermial vrbitur canals, are observed,

OF THE CRAXIUM IN GUENELRXL.

64. The shape and articulations of the ceranial bones
havicy now buen seve ally deseribed, it ramains 1o
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take a general view of the chamber which they unite
0 form. The cranium is an ovoid, larger behind than
before, flattened laterally and at the base, smooth
above, uneven and perforated with many holes below.
It is nearly, but seldom perfectly, symmetrical. 1ts
relative size presents considerable variations, dependent
on age, sex, and class. Thus, it is proportionately
larger in the feetus than in the adult, in the male than
in the female, and in the Caucasian than in either the
Ethiopian or Mongolian races of men. The form of
the cranium, especially of its upper secment or vault,
presents very marked and charactervistic varieties 1n
different tribes; and also some minor peculiarities in
different individuals of the same tribe. With regard
to these latter, it is asserted by Cloquet, Cruveilhier,
and others, that the cranium usually gains in one
dimension what it loses in another, so that its general
capacity remains nearly uniformm throughout each class.
But an extersive series of observations published by
Professor Tiedemann, in the Philosophical Transactions
for 1536, leads to very different conclusions. Thus,
the capacities of the negro crania which he measured
varied from 31 to 42 ounces; of the German, from
32 to 45 ; of the English, from 38 to 45. My own
observations accord with those of Tiedemann. 1
gauged by his method two French, two Chinese, and
two Scythian skulls (all of male adults), with the fol-
lowing results.

Weight of skull with- Weight of millet
out lower jaw, geed contained,
Ibs. oz, drs, (aveirdupois) oz, drs.
French {1 1 10 9 42 8
g i 1 4 1 31 )
Chinese ) ! 2 28 57 4
(2 1 ® o 50 4
4 % ;
Sevthian ,]' “ 8 4 :i‘_ 9
J ] 4 & (0 0 a0 12

(N.B. The two French skulls were the largest and
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smallest among 73 ; with the Clinese and Seythian, 1
had no opportunity of selection.  Hence the creater
discrepancy between the capacities of the former).

The thickness of the walls of the eranimm varies in
different skulls and in different parts of the sime,
Wherever there is a ridge or protuberanee, it is greatly
increased ; while at the bottom of the fosse it is oflen
so much reduced that the bone becomes semitrans-
parent, The texture and consistence of the bone itself
likewise vary in different skulls. In the negro it is
generally very dense, hard, and white: so that on a
section, it resembles ivory rather than bone. 1 am
informed by o dealer in human bones, that the skulls
of the Delginus, besides bemy misshapen and ill-
developed, are of a soft and oily consistence. The
crania of barbarous nations appear to be in veneral
harder, thicker, and hieavier, than those of Europeans.
My limits will not allow me to pursue this subject
further. In Mayo's Physiology the student will find a
clear and masterly sketch of the national peculiarities
of the eranium : and for original investications on the
subject e may consult the works of Daubenton,
Cuvier, Blumenbach, Lawrence, Prichard. Owen, &e.
The development of the eranium usually bears an in-
verse I“'”i"”'t'i”“ to that ol the face @ the suhjuvt of its
comparitive mensuration will therefore be treated,
when that division of the head has been deseribed, and
the entire skull comes under review. The eranium
presents for examination an orferdor and an iuterior
surface, each of which is divided, for convenience of
demonstration, into regions,

G4. (bis) EXTERIOR SURFACE OF THE CRANIUM.
This is loosely divided into the siueiput in front, the
occiput hehind, the bregmea at top, the base below, :t_ml
the femples on cach side. Dut for acenrate clr#t‘l_’*l"
tion it is divided mto four definite regions : n superior,
an inferior, and two lateral.  In considering these
l-u;im}ﬁ we shall merely recapitulate such points as
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have already been pointed out in the description of the
separate bones ; examining more in detail the objects
that result from their union.

65. Supesior ReGIoN. Bounded in fronf by the
nasal eminences, and the supra-orbitar arches ; behind
by the exterior tuberosity, and superior curved lines,
of the occipital bones ; intermediately by a line carried
from the outer end of the superior curved line of the
occipital along the temporal ridge of the parietal and
frontal bones, to the external angular process of the
frontal. This region is oval, smooth, traversed by
three sutures, the sagittal in the middle, the lamb-
doidal behind, and the chief part of the cororal in
front. It presents, from belind forward, 1st, the
smooth upper part of the oceipital bone ; 2ndly, the
even vault of the parietal bones, marked, behind, by
the parietal holes, anteriorly and externally, by the
parictal protuberances; 3rdly, the vertical portion of
the frontal, on which are seen the frontal eminences
surmounting the supra-ciliary arches. The flat, ten-
dinous expansion of a muscle® covers and plays over
this rezion.

66. LaTeraL REc1oNs. Bounded, above, by a line
beginning at the external angular process of the
frontal, passing along the temporal ridge, and con-
tinued back to the exterior occipital tuberosity ; be-
loe, by a line commencing also at the external angular
process, and passing along the zygomatic arch to the
mastoid process, and thence to the occipital tuberosity.
Ending thus in a point before and behind, and bounded
%*:-' a curve above and below, this rugiurl is of an
irregzularly elliptical form. [t is traversed by the
spheno-parietal, masto-parictal, and squamons sutures ;
and by part of the coronal, sphenvidal, mastoid, and
lawhdnid autures. It i3 concave in front, convex
behind, and divided into an anterior larger, and a pos_

* Occipito frontalis.
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teror smaller portion. The former is the cranial
pottion of the temporal fossa. This space is bounded
m frout, above, and behind, by the femporal ridge; a
Jine that begins at the external angular process, Pilsses
upward and backward over the frontal and parietal,
an l then curves downward over the temporal, to ter-
minate at the root of the zygomatic process.  Below,
the temporal is separated from the zygomatic fossa by
a horizontal crest on the outer surface of the great
wng of the sphenoid.  (This will be further explained
when we speak of the cranio-fucial foss@). The large
space thus circumseribed is convex posteriorly, concave
11 front, and traversed all over by the impressions of
arteries.™ 1t gives origin to a large muscle,+ whose
fascia is attached to the temporal ridge.  The posterior
smaller portion of the lateral region is convex, and
presents from behind forward, 1st, the mastoid Loie :
2ndly, the outer surface of the mastoid process ; srdly,
the meatns auditorins coterins,

67. INrFeriOR RiEcroN or Base.d Dounded, beleind,
by the external occipital tuberosity, and superior semi-
circular ridges ; in sront, by the nasal eminences and
supra-orbitar arches ; laterally, by a line extending
from the external angular process to the zyvgomatic
process, thence to the mastoid process. and thence to
the outer end of the superior semicircular ridge, Oval,
uneven, convex,§ articulated in front with the bones
of the face, in the middle with the summit of the
spine, and free in the rest of its extent, this surface

* Deep temporal, + Temporal.
T I stadying this aspect, the student should bear in mind that
the eraninm is turned upside down, =0 that when any point is
deseribed as abore another, he must, on account of the inverted
]HIHiHHII of the skull, look for it belore. A similar caution is
necessary in tracing on the fower surface of any bone the poinis
deseribed in hooks,

§ This chavacter is important, as indicating a great downward
development of the brain,  In the chimpanzee and oran-otang the
basis ol the eranium is nearly fat,
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presents, from behind forward, the following objects.
The exterior occipital tuberosity, with the exterior
occipital crest passing downward and forward from it.
From the tuberosity pass outward the superior curved
lines ; from the middle of the crest, the inferior curved
lines. The tuberosity gives attachment to a ligament, *
the superior curved line to three muscles, T the inferior
curved line to two muscles.t Between the curved
lines is a surface marked with the rough impressions
of two muscles,§ and in front of the lower curved line
is a rough surface, which also attaches a muscle.|| In
front of the occipital crest appears the occipital hole,
or foramen magnum, which transmits several im-
portant organs,% and is bounded on each side by the
eondyles (which give attachment internally to liga-
ments),** and by the anterior and posterior condyloid
fossce, which receive the articulating processes of the
atlas in extension and flexion of the head, and are
perforated by the foramina of the same name.++ Ex-
ternal to the condyle is an uneven surface for the
insertion of a muscle ;3T external to this is seen the
jugular pioceas of the occipital, articulating with the
petrouz portion of the temporal; and external again
to this appear the lower extremity, and the digastric
groove, of the mastoid process, each of which gives
attachment to a muscle.3§ In front of the oceipital
hole ia the bazilor surfoce, presenting in the middle
the pharyngeal spine, and on each side depressions for
Lizamentum nuchz.

Oecripito-frantalia, trapezins, sterno-mastoideus,

F?‘-" tns capitis posticus major, and obliquus superior.
Camplexna, and aplenius canitis.

Rectaa capitis posticus minor,

spinal cord, with it envelopes, vertebral arteries, and spinal

ALre’8nTyY NeTves,
na fhj-’;‘,’,'l’;ii’l,
#+ The anterior transmitting the ninth nerve, and the posterior
a arnall vein.
t Rectns eapitis lateralia,
3 The former to the sterno-mastoid, the latter to the digastrie,

PR e
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muscular insertion.*  Anterior and internal to the
mastoid process is the stylo-mastoid foramen, which
transmits a nerve ;7 in front of that the styloid) and
vaginal processes ; anterior and external to these
again, the glenoid cavity, with its Glaserian fissure.d
Between the mastoid process and glenoid cavity exter-
nally, and the basilar process 111Leumll',r, is seen the
inferior surface of the petrous portion of the temporal
bone, presenting (besides the styloid and vaginal pro-
cesses, and the stylo-mastoid foramen, already men-
tioned) the following objects: the jugular fossa,$
a deep cavity, completed internally and posteriorly by
the occipital bone, and generally larger on the right
side than on the left.|| At the bottom of this fossa
there is an irregular aperture, called the foramen lace-
rwim postercus, divided by a little process (sometimes
of the occipital, usually of the temporal bone) into two
parts ; an anterior, smaller, which transmits several
nerves ;% a posterior, larger, which transmits a large
veln, ™™ and a small artery *I + In front of this fossa
appear the lower orifices uf the carotid canal, and the
aqueductus cochlew,  1n front of these is seen a rough
quadrilateral surface, for the attachment of two
muscles. Tt Internal and anterior to this surface occurs
an irregular and somewhat triangular aperture, called
the foramen lacerwm wediwm @ its apex is directed
backward ; its anferior margin presents the posterior
orifice of the pterygoid, or vidian canal; and its pos-
* Reeti eapitis antici, majores and minores,
+ Facial.

I For the relations of the styloid process, see § 60, and for

those ol the Glaserian tissure, see 8 1M,

§ It lodges the commencement .:I the internal jugular vein.

[| I examined the size of the jugular fosswe in 105 adult male
Caunecasian skulls.  In 12 they were of equal size; in 15 the left
wias larger than the vight; in the remainder (75) the right was
larger than the left.

€ (losso-pharyngeal, pneumogastrie, and spinal aceessory,

*+ Internal jugular, t++ Posterior meningeal.

11 Levator palati mollis, and tensor tympani.

——
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terior marzin presents the anterior orifice of the carotid
canal. Tt is closed in the recent state by a fibro-
cartilaginous substance, and does not give passage to
any orzan.* It is formed in front by the great wing
of -he sphenoid, behind by the summit of the petrous

rocess, and internally by the body of the sphenoid
and the basilar process of the occipital. When the
mastoid, basilar, petro-occipital, and petro-sphenoidal
sutures (53) are mentioned, the description of the
posterior half of the base of the cranium is finished.
The remaining portion is articulated with the bones of
the face, and can only be studied in a skull from which
they have been removed.

In front of the basilar process is the body of the
sphenoid, with the rostrum in the middle, and the
lamine on each side. Between these lamine and the
rostrum appears a part of the sphenoidal turbinated
Bones. These have heen already described (33) as thin
curved triangalar plates, having a vertical portion,
which is situated between the sphenoid and ethmoid
bones, and separates the sphenoidal ginuses from the
ethmoid cells, and a horizontal portion, which forms
par: of the fluor of the sphenoidal sinuses ; it 1s this
latter part which appears on the base of the cranium.
Exterual to the Lody descends the pterygoid process
of the sphenoid, perforated at the base by the vidian
canal,* bifurcated at the extremity to receive the
tuberosity of the palate bone, and divided behind by
the: plecyqguid fosan’t into two plates, the inner of which
presents the seaphoid depressiony at its base, and the
i't"-":*”f“"""r'r' jn'f,«f'f.é'.f-:; at it.-.'- l::-:'.’r.rumity. Near the base
of the pterygoid process, in front, appears the anterior

* The vidian nerve and the carotid artery enter the eranium at
the marzina of this orifice : but nothing passes rliri:t*ﬂ_‘f through it.

+ Which transmita the vidian nerve,

: Which lodges the internal pteryzoid musele,

 The cirenmflexns palate arises from the seaphoid depression,
and its tendon turns round the harmular process,



60 CRANIUM IN GENERAL.

orifice of the short canal, called foramen rotundin *
situated superior and external to the anterior orifice of
the vidian canal. External to the pterygoid process is
that portion of the exterior aspect of the great wing of
the sphenoid, whicl belongs to the zigomatie fosse,
separated by a ridge from the portion which belongs
to the temporal fossa, and presenting from behind
forward ; 1st, the spinous processt of the sphenoid ;
2ndly, anterior and internal to this, the foramen Spino-
swm ;L 3rdly, anterior and internal to this again, tlhe
Joramen ovale.§  Internal to the spine of the sphenoid
Is seen the orifice of the bony portion of the Eustachion
tube ; on its outer side appears the lower part of the
squamous suture ; and external to this again is the
zygomatic process, rising in front of the glenoid cavity,
and presenting, at its base, a rough tubercle which
attaches a ligament,| at its extremity, an oblique
border which articulates with the malar bone. Ile-
turning to the median line, we find, in front of the
body of the sphenoid, the inferior aspecl of the eth-
motd bone, presenting in the middle the vertical plate,
and on each side the lateral mass. Between the ver-
tical plate and the lateral mass, on eanch side, there is
a deep groove, which contributes in the united skull
to the nasal fossa. These grooves are open in front,
closed behind by the anterior wall of the sphenaid:l
sinuses, and separated from the cavity of the eranium
by the horizontal or cribriform plate of the ethmuoid.
TllE_ﬁ.* I'II'{_‘FSL‘II'} the turdinated bones nf the ethmoid : the
HHP{*J'EHJ' and middle meatus of Lhe nose ; the “.-’-Jr';u'.’;.:'.{:

* Transmits the second branch of the fifth,

T This process is very irvegular in size and shape; it is ofien
bifurcated, and I have not untrequentiy seen it connected by a
branch of bone with the external plate of the pterveoid process,
1t attaches the internal lateral ligmment of the jaw, and the laxaior
tympani nujor muscle,

"1 Which transmits the middle nh-!ml':n.-;} artery,

§ Which transmits the third division of' the {it:h nerve,

|| The external lateral of the jaw,
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Foramina ; the apertures of the anterior and posterior
e'hmoid cells ; and, generally, those of the sphenoidal
sinuses,* The relations of these parts will be ex-
plained in the description of the nasal fossam., (135)
External to these grooves are seen the lower aspects
of the lateral masses of the ethmoid, marked with some
half cells, which are completed, in the united skull, by
the superior maxillary, palate, and lachrymal bones.
Behind the ethmoid we have a partial view of the
sphenoidal turbinated bones, interposed between the
spbenoid and ethmoid, and of the junction of the
vertical plate of the ethmoid with the septumn of the
sphenoidal sinuses.  In front of the ethmoid are seen
the nasal notch and the nasal spine of the frontal. On
each side of the ethmoid appear the orbitar vaults, two
smooth, concave surfaces, formed in front by the
oibitar plates of the frontal, and behind by a small
part of the under surface of the lesser wings of the
sphenoid. They are triangular in form, and present
at the aper, which is directed backward, the foramen
opticuin. The base, directed forward, is formed by
the supra-orbitar arch, interrupted at the junction of
its inner and middle thirds by the superciliary notch,t
and ending in the cxlernal and internal angular pro-
cezres. Behind the former of these processes lies the
lachrymal fossa ;3 behind (and about three lines above)
the latter is a little inequality for a tendinous pulley. §
The orbitar vault is bounded externally by the orbitar
plate of the sphenoid, which contributes to the outer

* These <inuses are usually said to open into the posterior
ftf:-';:',_'}rt.f";’““;‘ & ‘;JHJIHTLIIit:HHUH which I have never seen, and

FLUEVE U DE VETY Tare.

t In fetal skolls this noteh constantly presents the orifice of
a canal, which transmits nutrient vessels upward into the sub-
stance of the frontal bome, It is often of considerable size, some-
times double. It generally remains pervious in the adult, and
ray be called the supra-ciliary canal, Of 105 adult skulls, I
founed it present in 72,

™ ¥ "* 0l

x “iucnosizes the lachrymal zland.

o ! = *1.m - " L -I 1 1 i
Y For the tendun of the t;:;lulum,:, superior ocull,
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wall of the orbit ; internally by the orbitar plate of the
ethmoid, which forms part of its inner wall. In the
suture between the orbitar plate of the ethmoid, and
the frontal, are seen the apertures of the nfernal
orbitar canals ;* in the orbitar plate of the sphenoid,
and in the suture between the frontal and malar, are
the small foramina, called the ecternal orbitar holes 7+
their nuinber is uncertain, and they are often altogether
deficient. Lastly, between this plate and the lesser
wing of the sphenoid, is the triangular interval called
the sphenoidal fissure

G8. INtErior Surrace oF THE CRrRaANIUM. This
surface is divided by a line passing round from the
foramen ciccum to the interior oceipital protuberance,
into two regions, the raull and the base.

69. Vavrr. A smooth coneave surface, marked all
over with cerebral and arterial§ hinpressions, traversed
in the median line Ly the lonyitadinal sulcus, a smooth
furrow which rizes behind from the interior occipital
protuberance, becomes narrower as it passes forward,
and terminates in the frowtal crest; a sharp raphe
which descends, diminishing in prominence, to disap-
pear just above the forimen ciecum.  In this channel
is seen the uler-parictal ov sagittal suture, and on each
B'ldtj! of 1t S.Lr‘f'ul‘ztl f’ru'r*hf-n.r.fcm rf'r‘u,i'r.w;.f'nn.q N 11|_~|'p HIFU,
when they exist, appear the parictal holes. 1 Laterally
we observe in the vault, passing from behind torward,
the cerebral j.l.d.*:-'.*t!' nJ' the veciput, the occipito IIHH'J.U"{HF-

* The anterior, transmitting the nasal twig of the ophthalmie
division of the itth : the posferior, a small virssel.

+ That whieh is formed in the orbitar plate zives passage to a
small artery which supplies the ichrymal gland ;. the other trans-
mits a liliwnent of the madar nerve from the orbit to the temporal
fossa,

For the transmission of the thivd, fourth, and sixth nerves;
the ophthalmie, or first tlirihinu_nl'thv HSthy and a small vei,

§ Formed by the middle meningeal artery.

For the Pacchionian bodies,
® ['or the transmission of small veins,
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or lambdoid suture, the parietal fosse, the fronto-
parietal, or coronal suture, and the frontal fossce.

70. Base. Cousists of three fosse; an anferior,
lying in front of the lesser wings of the sphenoid ; a
posterior, lying behind the upper edges of the petrous
processes ; and a middle, which occupies the inter-
vening space. These fossee are on different levels,
rising successively like a flight of steps, from the pos-
terior to the anterior. The anterior and posterior
foss are widest in the median line ; the middle fossa,
on the contrary, is parrow in the median line, and ex-
pands on each side. The anterior fossa is convex; the
two others are deeply concave. POSTERIOR Fossa.
Formed chiefly by the occipital and temporal bones,
and traversed by the mastoid and petro-occipital sutures.
It presents, at its posterior part, the cerebellar fossce
of the oeeiput, separated from each other by the infe-
rior occipital crest,* and surmounted by the sulce
laterales or transversales, which pass horizontally out-
ward, one on each side, from the interior occipital pro-
tuberance, then curving downward, groove successively
the posterior inferior angle of the parietal, the mastoid
portion of the temporal, and the occipital, just behind
its jugular process; terminating at the posterior divi-
sion of the foramen lacerum posterius.  In this channel
are seen the interior openings of the mastoidt and pos-
terior condyloidl holes. This channel, and the hole
in which it terminates, are usually larger on the right
side than on the left.  Infront of the cerebellar fosse
13 ’ah‘:‘fﬁmmm maynum, in the sides of which open the
anteriur condyluid foramina or canals.  In front of the
foramen magnum is the basilar process, hollowed by
the basidar groove, interrupted in the child by the

* Which attachea the falx minor of the dura mater.

t For the transmission of small veins,
.+ Tne posterior division of this hole transmits the internal
Jugular vein, the anferior and smaller division transmits the
glosso-pharyngeal, pneumogastric, and spinal accessory nerves,
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basilar suture, and forming, by junction with the
petrous process on each side, the petro-occipital suture ;
a suture, the posterior half of which is interrupted by
the foramen lacerum posterius ;* while its anterior half
is marked by the injerior petrosal groove, This chan-
nel belongs partly to the basilar process of the occi-
pital, purtly to the petrous portion of the temporal ; it
transmits a sinus of the same nuwme.  Above the fora-
men lacerum posterius, on the posterior surface of the
petrous portion, is the orifice ol’ the mewtus auditoriusg
wternus ;F behind and above which again 1s a little
triangular depression, which gives insertion to a fold of
dura mater, and transmits & minute vein into the can-
cellous tissue of the bone : while bebind and below it is
the narrow orifice of the cqueductus vestibuli.t

The line which separates the posterior from the
middle fossa, is formed on each side by the upper
border of the petrous portion, which presents exter-
nally the superior petrosal groove, and internally the
semi-lunar depression on which a nerve§ rests ; in the
middle the boundary line coincides with the basilar
sufure.

Moore I'ossa,  Formed chiefly by the sphenoid
and temporal bones, with a small part of the parietal ;
traversed by the squawmous, spheno-parictal, splcno-tem-
poral, and petro-sphenoidal sutures,  Narrow in the
middle, where it consists only of the sella turcica,|
and dilating on each side into o large concave surfuce,
which is formed, beliend by the anterior surface of the
petrous portion, crternally by the squamous portion,
and by part of the parietal, in front by the greater
wing of the sphenoid.  In the median line this fossa
presents from beliund forward, first, the seeare plate
which bounds the sclla turcica behind, and supports
the posterior elinvid processes ; secondly, the sella tur-
* See noted, p.63. 1 Transmits the facial and auditory nerves,

1 Transinits o minute vein, § The trificial,

I Which le "_c: the pituitary body,
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cica or pituitary fossa itzelf; thirdly, the olivary
tubercle; and fourthly, the optic greove,* terminating
at each end in the optic foramen.t On each side of
the sella turcica is seen the cavernous groove ;f a wide
shallow channel, horizontal in the middle, bending
down posteriorly to terminate in the foramen lacerum
medivim, and curving upward in front, beneath the
anterior clinoid process (which sometimes converts it at
this point into a hole).  Further outward appears, on
each side, a deep fossa, wider externally than inter-
nally, sometimes called the lateral fossa of the middle
re;'_{'zhn, and destined to support the middle lobes of
the brain. This fossa presents posteriorly the emi-
nence formed by the superior semicircular canal : ante-
rior and internal to this the Aiatus Fallopii,§ with the
grovve (sometimes double) which leads from that orifice
to the foramen lacerum medium ; anterior and internal
to this the foramen spinoswmn ;|| anterior and internal
to this, the foramen ovale;9 anterior and internal to
this, the foramen rotundum ;** and finally, in front of
this, the sphendidal jissure ++ formed below by the
greater and above by the lesser wing of the sphenoid ;
and completed internally by the side of the body of the
sphenoid, externally by the orbitar plate of the frontal.
Between the foramina ovale and rotundum, there are
generally one or two small apertures, varying in size in
different individuals, and frequently in the same jindi-
vidual on opposite sides.  They are the upper orifices
of little canals, which open below in the pterygoid

Lodzes the optic eommissure.
Transmits the optic nerve,

I. * the cavernous sinus and the internal carotid artery,
Fransmita the cranial branch of the vidian, and the little
arz;-':; Lnat :-""-'I::TJ'nl:ii'* it,

L TN R T ]

r addie neningeal artery,

Faor the third diviaion of the Sth nerve,

For the zecond division of the ath nerve,
++ Tranzmits the 3rd, 4th. and hith nerves -

the ath, and a small vEin,

; the first division of
give the arrangement,

Bh
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fossa, just external to the scaphoid depression. The
largest and most constant of them is called the foramen
Vesalii ; it transmits a little vein, one of the ¢messary
veins of Santorini. They generally disappear in old
skulls; and are probably connected (like the holes in the
sella turcica) with the nutrition of the bone. This
surface is marked with cerebral impressions, and with
an arterial channel, which begins at the foramen spi-
nosum, runs outward a little way, and divides into twe
branches; a posterior that ramifies upward and back-
ward ; an anterior and larger that runs upward and
forward to the anterior inferior angle of the parietal; in
which it forms a deep groove, frequently a perfect canal,
afterwards dividing into numerous rawmifications on the
interior surface of that bone,

The line which separates the middle from the ante-
rior fossa, is formed in the centre by the anterior
margin of the optic groove; on each side by the pos-
terior edge of the lesser wing of the sphenoid, and by
the anterior clinoid process,™ into which the mner ex-
tremity of the lesser wing is prolonged.

AnTERIOR Fossa,  Formed by the horizontal plate |
of the frontal, by the cribriform plate of the ethmoid, |
and by the ethmoidal process, and lesser wing ot the |
sphenoid,  Traversed by the ethmoidal, and by part of |
the sphenoidal suture, and widest in the median line,
where it presents trom belind forward, first, an incon-
siderable eminenece separating two slight longitudinal
furrows (often nearly nuperceptible), which are de-
signed for the reception of a pair of nerves -+ secondly,
the eriste galli f thivdly, the foramen eacum, a canal

=1

formed between the frontal hone and the erista galli of

* The clinoid processes attach the folds of dura mater which
form the cavernous sinuses,

+ 1st, or olfactory. ‘ _
1 Attaches the falx major. (I have seen a skull in which this

prl'll'[_‘ﬁi‘- iﬁ "Huﬁ““”_‘l' I:IT}:‘ILI :“Iil h“].h.ﬂl"l'[_‘l_i llJ 1} :;j””:.; '-"Un”"l“lil.'ﬂli";:
with the right frontal sinus.)
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- the ethmoid, and communicating, according to Bertin
+and Cloquet, with the anterior cells of the ethmoidal
:notch. It generally transmits a small vein. (I have
-a skull in which it runs forward for three-eighths of an
. inch, between the plates of the septum of the frontal
- sinuses ; and another in which it runs downward and
‘ to the left side, for about one-eighth of an inch, and
‘then terminates in a cul de sac. Mr. Henry Lee, of
I King's College, London, has a skull in which it de-
¢ scends in the substance of the right nasal bone, and
- opens on the middle of its anterior surface. Very often
-1t descends directly into the nose. The crista galli
+ geldom does more than complete its upper orifice; and
: sometimes it 1s formed entirely in the frontal bone. It
1s often partially or completely impervious, especially
1o the skulls of old persons; and even when fully deve-
- loped its course and termination vary in different indi-
" viduals. The contradictory accounts given of it by
¢ different anatomists have doubtless arisen from this
" variability.) On each side of the crista galli is seen
' the olfuctory groove, formed by the eribriform plate of
 the ethmoid bone, perforated all over by little holes, *
-and iu front by a small fissure ;+ in its external margin
- ate seen the orifices of the nternal orbitar foramina.
- The anterior of these orifices occurs near the middle of
| this margin, and is usually connected with the fissure
just mentioned by a little groove, which lodges the
nerve that they both transmit.$  The posterior (which
transmnits a small vein) communicates below with the
cavity of the nose, and opens also into the cranium, at
Fhe: hinder extremity of the cribriform plate, where it
18 overarched by a little projecting lamina of the sphe-
noid. lﬂtf:rally the anterior fogsa, presents a convex
surface, corresponding to the roof of the orbit, and
marked with cerebral and arterial Impressions.

- ] "
Transmit the filaments of the olfactory nerves,
t Transmita the nasal twig of the ophthalmic.

$ Nasal twig of ophthalmic

F 2




68 FACIAL BONES.

71. The cavity, which is encompassed by the sur-
face that has just been described, is of an ovoid form,
smaller before than behind, and continuous below with
the vertebral camnal; of which it may be considerec
the enlarged extremity. Of its use we shall speak iv
reviewing the entire skull.

L]

OF THE FACIAL DBONES.

72. Of the fourteen fucial bones two are single anc
median, viz., the @nferior wmwedlary, and the vomer
twelve lateral and in pairs, viz., twosupcrior muxdlary
two malar, two nasal, two palate, two inferor turbi
naled, and two lackrymal bones. Of these six pairs the
four first are most considerable in size and importance
the two latter being small appendages within the nasa
and orbitar fosse.  All these bones are united by
suture, with each other and with the cranium, excep!
the lower jaw, which moves upon a hinge-joint. The
face is frequently divided into wpper juw, consisting o
thirteen bones ; and lower jaw, consisting of one bone,
This division, however, is too unequal to assist thi
memory ; nor can such bones as the vomer, the la
chrymal bone, the check-bone, &e., be included unde:
the common designation wpper jaw, without a latituds
of expression almost amounting to inaceuraey.

73. After the description of the facial bones, that o
the thirty-two tecth, and of the hyoid bone, may b
conveniently, and perhaps not altogether unnaturally;
introduced ; as the former, though differing from bond
in structure and mode of growth, are yet directly in
certed into the maxillary bones; while the latter!
though strictly speaking a solitary bone, 1s connected by
proxinity, and by the intervention of several muscle:|
and ligaments, with the lower juw. |

—

OF THE SUPERIOR MAXILLARY BONES.

74, A pair of large irregular bones, occupying thi/
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» middle and anterior part of the face, and presenting for
rexamination two aspects, an external and an nternal ;
sa circumference which separates these aspects ; and
 four processes, one belonging to each aspect, the
rremaining two to the circumference.

75. EXTERNAL AsPECT. That part of the bone
‘which can be seen without separating it from 1ts
peighbours. It presents in the centre the malar pro-
‘ces2, which, as it divides this aspect into three parts,
iwill be described first. MAaALAR PRrocess. A rough
“triangular eminence, directed upwurd and outward,
s articulated above with the malar bone, hollowed be-
- kind where it forms part of the temporal fossa, more
kslightly concave in front where it forms part of the
" canine fossa, most prominent below where it gives rise
"to a blunt ridge which passes vertically to the lower
" border of the bone, becoming less prominent as it de-
#scends. That part of the external aspect which lies in
" front of this ridge is the facial surface; the part
which lies behind it is the zygomatic surface ; while
' the remaining part, which lies superior and internal to
toe malar process, is the orbitar surface. We shall
begin with the ORBITAR SURFACE. Smooth, irregularly
| quadrilateral, and directed upward, outward, and for-
ward. Bounded internally by a thin uneven margin,
which articulates with three bones ; in front, by a
notch sometimes called the ineisura lachrymalis, with
| the lachrymal bone ; in the middle with the ethmoid ;
“f—’fﬂimﬁ with the palate bone. Bounded externally by
the malar process ; anteriorly by a short rounded edge,
v-'hwhlfnrmq part of the circumference of the orbit;
posteriorly by a rounded edge, which contributes to
f-::rrn the spheno-mazillury fissure, and which some-
tirnes, at 1ts anterior extremity, articulates with the
ormtar [JIH.L‘: of Lhe H!,hr;“r,i;]_ (5:3) This surface 19
marked by a channel which commences at the middle
of the posterior border, and pazzes forward and down-
ward, gradually deepening till it becomes a canal,




70 SUPERIOR MAXILLARY BONES.

which divides into two branches:; an anferior called
the infra-orbitar canal, which is wider and shorter,
pursues the original direction of the groove, and opens
at the infra-orbitar hole ;* a posterior which is longer
and smaller, and descends in the anterior wall of the
maxillary sinus, under the name of the anterior dentar
canal.t Facran Surrack. Looks forward and out-
ward, and presents two depressions ; first, the canine
Jossa, large and deep, situated just below the orbit,
perforated at its upper part by the infra-orbitar hole,
and presenting, above and below that opening, rouch
impressions for the attachment of muscles ;1 secondly,
the myrtiform or incisive fossa, smaller and less dis-
tinct, situated above the incisor teeth, and separated
from the other by a vertical ridge (the canine cminence)
caused by the socket of the canine tooth. (79) This
fossa gives origin to a muscle.g ZYGOMATIC SURFACE.
Looks backwards and outward ; presents at its lower
part a rounded eminence, more prominent before than
after the growth of the wisdom tooth, and called the
maxillary tuberosity.]  About the middle of this sur-
face appear the apertures, two or three in number, of
the posterior dentar canals ;% and at the inner and
lower part there are some inequalities which articulate
with the tuberosity of the palate bone, (89) and some-
times (but very rarely) with the pterygoid process of
the sphenoid.

76. INTERNAL Asrror. Divided by the palatine
process into two portions of unequal size : the superior
and larger belonging to the cavity of the nose, the in-
ferior and smaller to that of the mouth. This division,

* Transmits the infra-orbitar vessels and nerve,

+ Transmits the anterior dental vessels and nerves.

T The upper gives origin to the levator Iabii superioris; the
lower to the levator labii superioris alivgue nasi.

§ Depressor labii superioris alivque nasi,

|| This name is sometimes applied to the whole of the zygo-
matice surliee,

€ Transmit the posterior dental vessels and nerves,
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however, is not perfect, for the palatine process is de-
ficient behind, so as to allow a communication between
the two portions. We shall hereafter find that the
deficiency is supplied, and the separation completed,
by the palate bone.

77. PaLaTiNe Process. A strong plate of bone,
projecting horizontally inward from the internal sur-
face of the bone, thicker before than behind, forming
the floor of the nose, and the roof of the mouth, and
presenting for examination two surfaces and four
borders. SURFACES. Superior. Smooth, level from
before backward, concave from side to side, and per-
forated in front by a canal, which descends forward
and inward, and joins the similar canal of the opposite
side toform the anterior palatine orincisive canal,™ (only
geen when the bones are united). Inferior. Rough, con-
cave from back to front, perforated with many little
apertures for nutrient vessels, and marked with a lon-
gitudinal furrow (in some skulls indistinct, in others
very deep, sometimes covered by a bony arch which
converts it into a complete canal, sometimes double)
for the transmission of vessels and nerves.t It pre-
sents anteriorly when joined with the opposite bone the
palatine foramen, which is the lower orifice of the
anterior palatine canal above mentioned. BORDERS.
Outer. Continuous with the rest of the bone. J[nner.
Rough, vertical, thicker before than behind ; sur-
mounted by a ridge, which, with the corresponding
crest of the opposite bone, forms a groove for the re-
ception of the vomer, and marked at its anterior
inf#:rirfr part by a groove which contributes to form the
anterior palatine canal, Anterior. Short, thin,siooth,
curved ; forming part of the anterior orifice of the
nasal fosse ; and prolonged forward, internally, into
an acute angle, which unites with the opposite to form

* Transmits the anterior palatine vesscls and nerves, and

lodges the naso-palatine ganglion,
1 Posterior palatine,
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the anterior nasal spine. Posterior. Short, denticu-
lated, beveled at the expense of the upper surface, and
articulated with the palatine plate of the palate bone.
78. INTERNAL ASPECT. Superior or nasal division.
Broad and vertical, forming the outer boundary of the
nasal fosse, and the inner wall of a large triangular
chamber, which excavates the body of the maxillary
bone, anil opens near the middle of the internal aspect.
This cavity, which is called the maxcdlary sinus, or
antrwm of Highmore, is bounded above by the orbitar
plate ; below by the base of the alveolar process ; in
front by the facial surface ; and behind by the zvgo-
matic surface. Its apex, directed outward, is formed
by the malar process ; and its base, directed inward,
by the outer wall of the nose. Like the frontal, sphe-
noidal, aud other sinuses of the cranium, it 1s often
subdivided by little projecting laminge ; its roof is
traversed by the infra-orbitar canal, and its outer wall
by the posterior dentar canals, which, commencing
above and behind, near the centre of the zycomatic
surface, sweep round it downward and forward, some-
times to open on the facial surfice, or in the cavity of
the antrum, or in the alveoli of the teeth ; sometimes
to be lost in the cellular tissue ; sometimes to degenerate
into grooves, which run a little way on the wall of the
antrum, and then disappear. They transmit vessels
and nerves (of the same name) to the teeth. The
floor of the antrum is frequently pushed up, sometimes
even perforated, by the fangs of the teeth, Its inner
wall is perforated, near the middle, by a large irre-
gularly shaped aperture, through which it commu-
nicates with the nasal fossie,  The margin of this
aperture is thin and rageed ; in the united skull it is
overlapped, above by the ethmoid, Lelow by the in-
ferior turbinated, behind by the palate bone. It is
sometimes double. T have seen two skulls in which it
15 traversed by several little tongues of bone, which
give it a cribriform appearance. Above this aperture
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- are several half cells completed by the ethmoid ; below
it is a smooth concave surface, belonging to the inferior
meatus of the nose, and traversed by a fissure, which
runs from the orifice of the antrum obliquely down-
ward and backward, to receive the mawillary process of
the palate bone ; (89) behind it is an uneven surface
which articulates with the vertical plate of the palate
bone. This last surface is traversed by a groove which
commences at the middle of the posterior border, runs
obliquely downward and forward, and contributes to
form the posterior palatine canal.®* In front of the
orifice of the antrum is a deep groove, sometimes con-
verted into a canal by a lamina of bone, directed up-
ward and forward, and forming part of the naso-
lachrymal canal. (135) In front of this groove is a
nearly borizontal ridge, which articulates with the in-
ferior turbinated bone, and is called the inferior tur-
binated crest.  Above this crest is the internal surface
of the nasal process; which will be presently described.
Below it 13 a smooth surface, concave from above
downward, and belonging to the inferior meatus of the
nose. Inferior or Oral division. Small, uneven, con-
cave, marked with little furrows and apertures for
nutrient vesszels,

79. The CIRCUMFERENCE, or line of separation be-
tween these aspects, presents below, the alveolar pro-
cezz, a curved eminence, thicker behind than before,
hollowed by eight deep conical cavities (called alveoli)
for the insertion of the teeth, and marked internally
and externally by a series of alternate eminences and
depressions, which correspond to the alveoli, and to
the intervals between them. The alveoli vary in size
and form according to the teeth they respectively con-
tain. Thﬁﬂe of I.'.]:F,- -Ewr'.r':-:r;:.--,:; nre tif-.ulu, NArrow, :I.Ill‘]
gingle ; those of the grinders are wide, and subdivided
into minor cavities corresponding to the fangs of the

. r ; | i f
I'ransmits the posterior palatine vessels and nerves,
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teeth ; those of the superior canine, or eye-teeth, are
the deepest and most prominent externally, where
they form, on each side, a vertical ridge called the
canine eminence, that separates the infra-orbitar from
the myrtiform fossa. Awferiorly the circumference
presents, first, a deeply concave edge, which is called
the nasal noteh of the upper maxillary, and contributes
to form the anterior aperture of the nasal foss:we ; below
this, an eminence which forms half of the anterior
nasal spine ; and below this again, a short vertical
border which unites with that of the opposite bone.
Posteriorly, the circumference is indicated by the mar-
dlary tuberosity. Above, it is formed by the inner
border of the orbitar plate, and in front of that by
the ASCENDING or NasaL rrocess. This is a stout
triangular eminence, directed upward, inward, and
backward ; smooth, concave, and marked with wvas-
cular apertures, on its external surface, where it gives
attachment to muscles ;* less even within, where it
presents, at its upper part, some rugosities (occasion-
ally a little half-cell), covered by a plate of the ethmoid ;
below these a horizontal erest, which articulates with
the middle turbinated bone, and is ealled the middle
turbinated crest of the upper maxillary ; and below
this again a horizontal shallow groove, marked with
arterial furrows, and belonging to the middle meatus of
the nose. This groove is bounded below by the inferior
turbinated erest of the upper maxillary (a horizontal
ridge which marks the line of junetion between the
nasal process and the rest of the bone).  Such are the
.'-m.i'_f}n'r*.-: of the nasal process ; its  swavnit presents
denticulations which join the internal angular pro-
cess of the frontal ; its anterior border is thin, and
beveled at the expense of the inner surface above, of
the outer surface below, to articulate with the nasal
bone ; its posterior border i1s very thick, and divided

* Levator labii superioris; and levator labii superioris alegue
nasi,
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by a groove into two edges, of which the internal
falso posterior) articulates with the lachrymal bone ;
the external (also anterior) is free, and forms part of
the circumference of the orbit ; while the intervening
groove contributes to form the naso-lackrymal canal.
(135) Just where this border joins the body of the
bone, there is a little angle described by Bourgery, as
the lachryinal tubercle. 1t was pointed out by Lisfranc,
who considers it to be of importance, as affording a
surer guide than the tendon of the orbicularis, in the
operation for fistula lachrymalis.

80, StrvcTuRE.  Processes cellular, walls of the
antrum compact. DEVELOPMENT. By separate points
for the palatine, malar, and nasal processes; by a
point for the body ; by several points (which are the
first to appear) for the alveolar process; and some-
times by an extra point for a little piece analogous to
the intermaxillary bone of quadrupeds. This portion
is indicated in young bones by a fissure, which if per-
fect would cut off the anterior corner of the bone,
including the two incisor teeth. DBut this fissure,
though often deep and distinet internally, is seldom
continued on the facial surface of the bone. Another
fissure, indicating in like manner an imperfect division
of the bhone during feetal life, extends (in young speci-
mena) from the anterior end of the orbitar groove to
the infra-orbitar foramen. When these clefts have
disappearad, their former position is still indicated, in
many bones, by little sutures. The maxillary sinus
develops gradually by age. Articurarions.  With
?.h;: frontal, nasal, malar, lachrymal, ethmoid, palatine,
inferior turbinated, vomer, opposite maxillary, teeth,

antd sometimes sphenoid, by the several points above
mentioned,

OF THE MALAR BONES,

4]
Ll

A pair of irregularly quadrilateral bones, occu-
pying the upper and outer part of the face, and con-
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sisting of a body and a process. Each of these parts
presents for examination two surfaces, and four bor-
ders ; the body also presents four angles.

82. Boby. The largest and thickest part of the
bone. Placed vertically in the face, it forms the
cheek in front, and contributes behind to the temporal
and zygomatic fosse, SURFACES.  Qufer or anterior.
Smooth and convex, directed outward, forward, and a
little upward, covered, in the recent state, by a muscle,*
and marked near the centre by asmall hole—sometimes
by more than one. 'These are the apertures of little
passages called the malar canals, which will be pre-
sently described.  Juner or posterior. Directed back-
ward, inward, and a little downward ; presents in-
ternally a triangular rough surface, which articulates
with the malar process of the upper maxillary ; at its
outer and posterior part a smooth surface, narrow and
very concave above, where it belongs to the temporal
fossa, wider but less concave below, where it con-
tributes to the zygomatic fossa, and presents the
aperture of a malar cunal. ANGLEs. The superior,
thick and serrated, articulates with the external orbitar
process of the frontal ; the awterior thin and pointed,
and the nferior, obtuse and thick, articulate with the
malar process of the superior maxillary ; while the
posterior, denticular, prominent, and beveled, articu-
lates with the zygomatic process of the temporal.
Borpers. If a line be drawn vertically from the
upper to the lower angle of the bone, two of the
borders will be found anterior, and two posterior to it,
Of the former, one 1s anterior-superior, and forms
part of the orbit; the other anterior-inferior, and
articulates with the malar process of the upper maxil-
lary. Of the latter, one is posterior-superior, and
corresponds to that part of the inner surface which
contributes to the temporal fossu: the other is postericr-

* Orbicularis palpebrarun,
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inferior, and corresponds to that part of the inner
suriace which contributes to the zygowatic fossa.
A nterior-superior, or orbilar border. Is smooth, con-
eave, and rounded, and forms a considerable part of
the circumference of the orbit. Anferior-inferior, or
meaxillaryborder. Rough, and beveled at the expense of
theoutersurface, toarticulate with theupper maxillary;
which here overlaps the malar. Posterior-superior,
or temporal border. Curved like an italic f, and con-
tinuous, below with the upper border of the zygomatic
process, above with the temporal ridge of the frontal.
It forms the anterior limit of the temporal fossa, and
attaches a strong aponeurosis.* Posterior-inferior, or
zygomarice, Thick, especially in front, continuous with
the lower border of the zygomatic process, and uneven
for the attachment of a strong muscle. +

83. OrpITAR PROCESS. A thin curved plate which
projects backward from the orbitar margin of the
bone, at right angles to the posterior surtace of the
body. Its upper surface, smooth and concave from
gide to side, contributes to the floor, and to the outer
wall of the orbit. Its lower surface, also smooth,
but convex, contributes to the temporal fossa. Of its
borders, the anterior is identical with the orbitar border
of the body already described ; the superior is ser-
rated, horizontal, and articulated to the frontal bone
Just behind its external angular process ; the posterior,
algn serrated, is vertical, and joing the orbitar plate
of the sphenoid ; the inferior (or internal) is serrated
like the former, and horizontal for articulation with
the orbitar plate of the superior maxillary bone, At
the angle of junction between the two last-mentioned
borders (1.2, the sphenoid, and the mearillary), there i3
generally a very short rounded margin, which forms
the anterior iJfJTlFLF!.’l.rji' of the .:;‘,,.-’; f‘j'i_?'j-f}ffﬂ,fn'll’fr’{]"!‘frf.f..'i,"-.!f.,i"f'.

Its length varies with the widih of the fissure ;

y Bumne-

* Temnnoral, t+ Masscter,
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times it is entirely wanting. In this case the malar
bone does not enter into the formation of the fissure,
which is then completed in front by the junction of
the upper maxillary and sphenoid. (This disposition
1s sometimes seen in one orbitar fossa, while on the
opposite side of the skull the spheno-maxillary fissure
is completed by the malar bone.) Upon the upper
surface of the orbitar plate appear the orifices of one
or two malar canals. We have already described
similar apertures on the two surfaces of the body ; and
may now speak of the canals themselves. Though
seldom entirely wanting, they are very irregular as to
size, number, and course. A common disposition is
the following.  From the hole on the zygomatic surface
of the body a canal runs a little way forward and up-
ward, and then divides into two branches, one that
ascends to open on the orbitar surface, another that
descends to open on the anterior or facial surface.
Sometimes there are several canals unconnected with
each other; and one or more may cease within the
substance of the bone. Some of them give passage to
small nervous filuments ;* others admit little nutrient
vessels into the cancellous tissue of the bone.

84. Structure. Compact externally, cellular within.,
DeveELoPMENT. DBy a single point.  ARTICULATIONS.
With the upper maxillary, frontal, temporal, and
sphenoid.

OF THE PALATE BOXNES.

85. A pair of complex bones, situated between the
palatine plate of the superior maxillary and the ptery-
gold process of the sphenoid, and each consisting of
two plates joined at a right angle ; an  inferior
horizontal, and a superior vertical,

86. HorizoNran or ParatiNe PLare. Thick, quad-

* Filaments of the malar branch of the ophthalmie nerve,
which pass through the malar bone to anastomose with the
facial,
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ilateral, and continuous with the palatine process of
‘he superior maxillary ; like which process it presents
:wo surfaces and four borders for examination. SUR-
7ACES. [pper. Smooth, concave from side to side,
-evel from back to front, forming part of the floor of
-he nose. Lower. This surface, level though rough,
‘orms the back part of the hard palate, presents pos-
eriorly a transverse ridge (often indistinct) for the
ittachment of a muscle,* and, at the outer extremity
5f this ridge, the oval orifice of the posterior palatine
sanal. Near this hole there are frequently the
smaller orifices of one or two accessory posterior pala-
ine canals, Lastly, from this aperture a groove runs
‘orward, to become continuous with a similar groove
on the palatine process of the upper maxillary, (77)
and to transmit the same vessels and nerves.t KDGES.
External. Joins the vertical plate. Juternal. Straight,
hick, and serrated, for articulation with the opposite
sone ; surmounted by a ecrest which helps to form
v grogre, continuous with the groove formed by the
;wo upper maxillary bones, and, like that, designed
‘or the reception of the vomer. Awnterior. Serrated,
oeveled at the expense of the lower surface, and sup-
sorted by the palatine plate of the superior maxillary.
Posterior, or Guttural, This border, thin, smooth,
and concave, terminates the hard palate, and gives
attachment to the s0/2.5 DBy uniting with the internal
border, it forms a projecting angle, which, when joined
with that of the opposite side, constitutes the posteror
nasal zpine,

87. VErTicarn Prate.  Thin, quadrilateral, oblong,
wnd inclined from below uijwurrl, and a little inward.
Presenta for examination two surfouces, four borders,
‘wo  processez, and a moteh., SURFACES.  Internal,
Presents from below upward, first, a shallow horizontal
proove, which belongs to the inferior meatus of the

* Circurnflexna palati, + Posterior palatine,
f Also called the velurn pendulum palati,
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nose ; secondly, a horizontal erest, with which the
wnferior turbinated bone articulates: thirdly, another
horizontal groore belonging to the middle meatus ;

fourthly, a second erest, to which the middle turbinated |

bone is attached. These crests are called respectively

the superior and inferior twrbinated crests of the palate -

bone ; they are on a line with the corresponding crests
of the superior maxillary bone already described. (78)
Lxternal.  Uneven, marked with arterial impressions,
and closely fitted to the inner surface of the upper
maxillary ; with the posterior part of which it articu-
lates in the united skull. It is traversed obliquely by
a groove, which, with one that has been deseribed on the
superior maxillary, (78) forms the upperpart of the pos-
terior palatine canal ; and it presents superiorly a little
smooth surface, which appears in the zygomatic fossa.
EpGEs. [uferior. Joins at rigcht angles the horizontal
or palatine plate. Awnferior. Uneven, thin, and pro-
longed forward at its lower part into an angular pro-
cess which contracts the entrance of the antrum. It
is received into a slit of the upper maxillary bone just
below that orifice, whence it is often ealled the
maxillary process of the palate bone. Its form varies
considerably in different skulls.—I have seen it a long
ragged denticulation, wider at the extremity than at
the root ; at other times it is very short : it is usually
triangular, with the apex directed forward; and 1t
always occurs below the level of the inferior turbi-
nated crest. (It is very fragile, and frequently breaks
during the separation of the bones.) Posterior. Un-
even, hollowed by a narrow groove which receives the
anterior edge of the pterygoid process of the sphenoid,
The angle formed by the junection of this border with
the guttural border of the horizontal plate, is prolonged
into a triangular eminence called the PyraymipaLn rro-
CESS, or TUBEROSITY of the palate bone. This process
projects downward, ﬂut-'-.':‘:u'd, and li:li'k“‘i“‘:‘i, and is
received into the bifurcation of the pterygoid process

——— B e et T S FPTR —
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of the sphenoid. It is fluted behind by three vertical
grooves lying side by side, of which the wner is the
dEﬁpe-t and receives the internal plate of the ptery-
| zoid process ; while the oufer, less deep and distincet, ™
‘but rougher, is joined to the external plate of the
ptervcrmd process ; and the middle, wider, shallower,
band smoother than the others, fills up the space left
by the bifurcation of the pteryguld plates, and so com-
‘pletes the pterygoid fossa. The lower surface of the
pyramidal process belongs to the palatine arch, and
presents the orifices of one or two small aceessory pos-
terior palatine canals. Its outer surface is uneven, and
-articulates with the inner surface of the upper maxil-
lary. Superior edge (of the vertical plate). Supports two
processes separated by a mnofch. Of the processes, the
posterior and shorter stands upward and inward, and is
called the sphenoidal process ; the anterior and longer
+stands upward and outward, and is called the orbitar
process ; while the intervening space is called the spheno-
palatine notel, SPHENOIDAL Process. Presents three
surfaces, an internal, external, and superior; and two
| borders, an anterior and a posterivr. The internal
ssurface i3 smooth, and contributes to the outer wall of
fthe nasal fossa. The external surface is divided into
two parts ; a posterior articulated to the inner surface
} of the pterygoid process of the sphenoid ; and an ante-
f rior, of less extent, free, and forming part of the
zygomatic fossa, The superior surface, or summit,
articulates with the anterior part of the floor of the
sphenoidal sinuses, 7.¢., with the horizontal portion of
the aphenoidal turbinated bone (which sometimes
remaing separate from the sphenoid, and is united to
this process), and presents a groove which eontributes
to the ;,rn"r.a*_r;-',rf;-pufn.'hm r';f.!ur.n"_ f}F 'Lhr; hnrrllﬂ.r:-l, f.hr:
posterior, which is thin and uneven, rests against the
pterygoid process, while the anterior, which is thicker

* Sornetimes not a groove, but a mere serrated line.
U

L
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and more even, forms the posterior boundary of the
spheno-palatine notch. ORBITAR Process. A lollow
apophysis, formed of thin lamine which include a cell,
and supported upon a contracted pedicle or neck. At:
the base of this pedicle oceurs the superior turbimated
crest of the palute bone (already described); and just
above that crest, on the inner surfice of the pedicle, is
a little transverse groove belonging to the upper
meatus of the nasal fossa. The orbitar process pre-
sents three aspects, an inner, an outer, and an upper ;
which last is called the swmmit. DBut the inner and
outer aspects are each subdivided into an anferior and
posterior part, so that there are altogether five surfaces-
for description; viz., an orbitar, a maxillary, a sphenoid,
an ethmoid, and a zygomatic. The respective direc-
tions of these several surfaces are best observed by
joining the palate bone to the upper maxillary, and
successively applying the contiguous bones. {“pper
aspect (or orbitar surface.) Directed upward and out-
ward ; smooth, triangular, continuous with the orbitar
late of the upper maxillary, and consequently forming .
part of the floor of the orbit. OQuter aspeet, anterior
division (or maxillary surface.)  Directed outward,
downward, and forward ; oblong, uneven, and articu-
lated to the inner surface of the upper maxillary,
Outer aspect, posterior division (or zygomatic surface.)
Directed outward, downward, and backward ; obl ong,
smooth, free, continuous with the z\trnmum surfacs
of the upper maxillary, and bvlnuwmtr to the zygomatic
fossa. Tner wuspecet, anterior n'unmn. (or r!’fu.-mnfuﬂ
surface.) Direceted inward, upward, and forward,
articulate with the ethmoid. Inner aspect, posterior
division (or sphenoidal surfuce.)  Directed inward,
upward, and h-fl{:k“':l,l'tl.‘ to :li'_lit:!.ll;ah-% with the anterior
wall of the sphenoidal sinus, c.e.; with the vertieal por-
tion of the sphenoidal turbinated bone. On one or
other of the two last-mentioned surfaces appears the
large ragyged orifice of the cell that excavates this pro-
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~cess.  When this cell opens on the ethmoidal surface,
‘it communicates with the posterior ethmoid cells;
‘when on the sphenoidal surface (which is the usual
arrangement), it communicates with the sphenoidal
sinus. I have a specimen in which this process con-
tains two cells, one communicating with the ethmoid
cells, the other with the sphenoidul sinus. SPHENO-
PALATINE NoTcH. Round and smooth, converted into
a hole called the spheno-palatine foramen by the sphe-
nolidal turbinated bone, or sometimes by a slip of bone
passing horizontally between the two processes just
described.  This hole is sometimes crossed by little
threads of bone, which divide it into several smaller
foramina. I have a palate bone in which it is triple.
It forrus a communication between the nasal and zygo-
matic foss®, lodges a nervous ganglion,™ and trans-
mits an artery.t

90. Streervre.  Compact where thin, cellular in
its thicker parts. DEevVELOPMENT. By a single point,
which appears at the base of the pyramidal process.
ARTICULATION. Principally with the upper maxillary,
to which it is a kind of appendage ; also with the
opposite palate bone, the ethmoid, sphenoid, sphe-
noidal turbinated, inferior turbinated, and vomer.

OF THE NASAL BONES,

91. A pair of smail oblong bLones, situated in the
upper and middle part of the face, and concurring to
form the bridge of the nose; they slant from above
obliquely downward and forward, are rather variable

in form, and present for examination two surfaces and
four Lorders.

(=2

02. SURFACES., Awnlerior. Directed forward, up-
w:g,rf|, antl outward ; smooth, mome or less concave
from above riuwnwunl, convex transversely, covered
* Sphenc-palatine,

t Nasal brauch of internal maxillary,

o 2
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in the recent state by a muscle, marked with minute
arterial furrows, and perforated in the middle by a
small hole for the transmission of a little vein. This
hole is sometimes absent on one side or both; at:
other times it is double, or surrounded with several
smaller ones. The foramen cecum of the cranium has
been seen to open on this surface. (70) Posterior.
Convex from above downward, concave from side to
side, traversed by minute arterial furrows, and by a
very distinet longitudinal groove (sometimes a com-
plete canal) which transmits a small nerve.®™ This sur- |’
face also presents the inner orifice of the little venous§
foramen described above. '

93. BorpERrs. Superior. Short, thick, serrated,
convex, and articulated with the nasal noteh of the
frontal. JInferior. Longer and thinner than the up-
per, sloped obliquely downward, backward, and out-
ward, articulated to the lateral cartilage of the nose,
and interrupted in the middle by an angular noteh for
the transmission of a nerve.®™ The angle of junction
between this border and the internal is very acute, and
concurs with the similar angle of the opposite bone to
forn a sharp eminence, sometimes called the nasal
angle. LEaternal, Thicker above than below, slightly
serrated, and beveled at the expense of the anterior
surface above, of the posterior surface below. It arti-
culates with the nasal process of the upper maxillary ;
m-ur]:l,pping it below; overlapped by it above. Tuternal.
Shorter than the external, thicker above than below,
prolonged behind into a longcitudinal erest (more pro-
minent above than below), which with the correspoud-
ing 1'id;_','L‘ of the ummz-:ii.v bone forms a Uroove that re-
ceives the nasal spine of the frontal, and the perpendi-
cular Inl:l.tu of the cthmoid, _

04 Srrucrure  Cellular internally, especially at
the upper part, where it 1s thickest. DEVELOPMEXT.

* A filament of the internal nasal twig of the ophthalmic,
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{'By a single point in the centre. ARTICULATION.
With the frontal, upper maxillary, ethmoid, and
i § opposite nasal.

OF THE INFERIOR TURBINATED BONES.

95. A pair of little oblong porous bones, situated in
the nasal fosse, the outer walls of which they traverse
| horizontally, one on each side, just below the orifice of

the antrum. Their size is very variable.* Their
[ figure is like that of a scroll, being curved, or as it
| were, rolled up, so as to present a convexity towards
‘the nose, a concavity in the opposite direction. They
have two surfaces, two borders, two extremities, and
| three processes.

J6. SURFACES. Spongy, free, perforated with vas-
cular holes, and covered in the recent subject with the
lining membrane of the nose. The internal is convex,
and traversed by one or two longitudinal furrows
| Bometimes complete canals) for small arteries; the
.y external 1s concave,t and contributes to form the
inferior meatus of the nose.

97. EpGEs.  Lower. Free, cellular, thick, espe-
cially in the middle, and convex in the longitudinal
direction.  Upper. Thin, often very uneven, and
divided into three portions ; a posterior, which articu-
lates with the duferior turbinated crest of the palate
[mr_:e ; (37) an anterior, which articulates with the
wnjerior turlanated crest of the wpper mazillary; (78)
and a middle, which passes across the lower part of
the f>l_'iﬁf;_ﬂ of the antrum, 10 ag to diminish its extent.
Just, in front of thia intermediate portion arises little
pyramidal eminence, called the lachrymal  process,
_ . A peraon in the habit of separating skulls informed me that
in the hnest skulls these hones are sometimes shrivelled and

’ . tles 3+ ¥ s & . s
HI'TI-I].I } "‘"'h--" in -L.H“-I' otherwiae ”“I"’-rh:f*Tl\; l'1|_:'||l'|!'|.I'J-IIF'||r ”Il!':f
ﬂrl' rr'lfi-'lr‘rl":r- ‘I lr;’{' :lr]’i] v,'l'J' “Iurk"“l.

t Sometimes so much so as 1 present almost the appearance
of a sinus,
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This articulates by its summit with the angle of the:
lachrymal bone, and by its two borders with the lips
of a groove (78) on the upper maxillary, with which it
concurs to form the wnaso-lachrymal canal. Just be-
find the intermediate portion another little angle
called the ethmoidal process ascends to join the ethmoid [}
bone. 1t vaiies much in size and form, and is some-
times double. Lastly, between these two eminences
a small lamina of bone curves downward and outward,
hooking over the lower edge of the orifice of the
antrum. This is commonly called the maxillary (by
Bertin, the cwricilar®) process; it fixes the bone very
firmly in its place, hanging it, as it were, upon the
outer wall of the nasal fossa.

08. ExtrEmiTizs.  Posterior., Long and sharp.
Anterior.  Short and rounded.

99. Srrucrture, Of numerous lamine of compact
tissue, so irregularly disposed, that the whole resem-.
bles a mass of cellular or spongy tissue. DEVE-
LOPMENT. By one central point. ARTICULATIONS.
With the wupper maxillary, palate, ethmoid, and!
lachrymal bones.

OF THE LACHRYMAL RBONES,

100. These, the smallest, thinnest, and most fragile
of the facial bones, are situated at the anterior part of !
the inner wall of the orbit, and present for examina-
tion two surfaces and four borders,

101, SurRraces.  Luwternal or orbitar, Divided by a
vertical ridge into two unequal parts ; a postarior and
larger, flat, smooth, and continuous with the orbitar
plate of the ethmoid : an «nferior and narrower, per-
forated with little vascular foramina, and concave
transversely so as to form a longitudinal channel,
which, together with one that has been deseribed on
~* 8o ealled from its resemblance, which is often very striking,
to the pendulous cars ol some dogs,
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the masal process of the upper maxillary, forms the

lachrymal groove of the orbit. This groove lodges a

little sac of the same name, and is continuous below

with the naso-lachrymal canal,* (135) by which it com-
‘municates with the inferior meatus of the nose. The
‘ridee itself is sharp and prolonged forward below into

a little hook-like process, which articulates with the

lachrymal tubercle of the upper maxillary, and com-
 pletes the upper orifice of the naso-lachrymal canal.

This extremity i3 sometimes a separate piece, which
has been described as the lesser lachrymal bone.  Im-
ternal or nasal. The exact reverse of the outer; tra-
versed by a vertical groove, corresponding to the
external erest; and presenting an anterior convex part,
which corresponds to the lachrymal groove, and be-
longs to the middle meatus; a posterior and wider
portion, which corresponds to the orbitar plate of the
outer surface, is uneven, and articulates with the
ethmoid, completing its anterior cells.

102. BorpERS. Superior. Short, thick, and arti-
culated to the internal angular process of the frontal. .
Tt often presents a little balf cell, which is completed
by the frontal.  Juferior. Divided by the end of the
vertical ridge into two parts; a posterior, straight, and
articulated to the orbitar plate of the upper maxillary ;
an anterior, elongated into a sharp process which 18
called the angle of the lachrymal bone; and which,
descending to meet the lachrymal process of the In-
ferior turbinated bone, assists to form the nago-

* The upper part of this passage is frequently called the
lachrymal canal, while the lower portion is distinguished as the
nasal canal, ‘This subdivision is very loose and indetinite, and if
it were accurate would serve no useful purpose, It seems incon-
sistent to distinguish the opposite ends of the same canal by
geparate narmes, while the two poictions of the glenoid cavity,
entirely different in form and funetion, situated on two different
portiona of the temporal bone, and geparated by a deep fissure,

are included under a eommon designation, aud remain undis-
tingniahable except by a periphrasis,
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lachrymal canal.  Posterion. Thin, uneven, and arti-
culated with the anterior border of the orbitar plate of
the ethmoid. A nteriop. This is the longest border ;
it articulates with the innep of the two lips or edges
that occur at the back of the nasal process of the upper
maxillary, and frequently presents a LArrow groove,
into which that lip is received.

103. StRUCTURE. Of extremely thin, compact
tissue. DEVELOPMENT. By a single point. Anrico.
LATIONS. With the upper maxillary, frontal, nasal,
and inferior turbinated bones.

OF THE VOMER.

104. This is a thin, flat, quadrilateral bone, single
and median, set up vertically in the nasal tosswe, and
forming the posterioy part of their septum. 1t is fre-
quently bent so as to be convex on oue side and con-
cave on the other,* ij which case the nasal fossae are
of unequal size, It IS sometimes periorated by a hole
which forms a communication between these cavities ;
1t is compared to 5 ploughshare, as to form ; and it
presents for examination two lateral suzfuces and four
borders,

105. LaTeray SURFACES, These are smooth, and
marked wit], shieht vascular furrows ; each presents
ab its lower part the naso-palatine groove, which runs
obliquely downwa and forward, to the upper orificet
of the anterios palatine canal, (¢7) 1t becomes
deeper as it advances ; and it lodges a nerve of the
same name,

106. Borprns, Cpper, or Sphenoidal, The thickest
part of the bone; presents tWo lamine (called the

* Sometimes so muel; a5 to touch the nferior turbinated bone
of one side,

T This canaly it will he remembered, bifareates above, and
opens by twg orifices, one on ¢itler side of (he septum,  Each
of the naso-palatine Erooves, therefore, has jis corresponding
aperture,

D — -
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ale of the vomer) separated by a deep groove. The
groove receives the rostrum of the sphenoid, and the
alee are overlapped and retained by two little project-
ing laminz of the sphenoid, formerly described. ~ Be-
tween the surfaces of this articulation a space is left
for the transmission of small nerves and vessels to the
substance of the bone. Inferior. The longest border.
Broad and uneven anteriorly, thin and sharp pos-
terlorly, it is received in front into the groove formed
by the junction of the upper maxillary bones, and
behind into that which results from the union of the
palate bones. Posterior. Thick and bifurcated above,
thin below, everywhere smooth and free. It is some-
times straight, but generally concave, and it separates
the posterior apertures of the nasal fosse. Anterior.
Channelled in its upper half to receive the vertical
plate of the ethmoid; sometimes channelled, some-
times single below, where it unites with one of the
nasal cartilages.* The channel of this edge is con-
tinuous with that of the upper. Of these four edges
the upper and lower are horizontal ; the anterior and
posterior slope obliquely from above downward and
forward.

107. StrUcTURE. Of two lamine of compact tissue,
separated by a few cellules above, and coalescing
below. DevELOPMENT. By a single point of ossifi-
cation ; which, however, is divisible into two lateral
lamine. ARTICULATIONS. With the sphenoid, ethmoid,
upper maxillary, and palate bones ; also (by its upper
border) with the sphenoidal turbinated bones.

OF THE INFERIOR MAXILLARY BONE.

108, This, the largest of the facial hones, single and
gymmetrical, consists of a lower curved part called the
body ; and of two straight portions which rise nearly

* The triangular cartilage.
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at right angles from the body behind, and are called
the ramz or branches.

109. Bopy. A thick, strong plate of bone, curved
upon itself like a horse-shoe, and presenting for ex-
amnination, two surfuces, and two borders. SURFACES.
Anterior. Convex from side to side, concive from
above downward ; and marked in the middle by the
symplysis of the chin, a vertical ridge formed by the
union of the two pieces of which the bone consisted in
childhood ;* this terminates below in a triangular
subcutaneous eminence, called the mentul process.  On
each side of the symphysis, and above the mental pro-
cess, there is a shallow depression for the attachment
of a muscle ;} and external to this appears an oval hole
called the foramen menti. This hole lies exactly be-
neath the second bicuspid tooth, is the external orifice
of the inferior dentar canal, and gives passage to
vessels and nerves.f TFrom the base of the mental
process on each side arises a ridge, which, running at
first horizontally Lackward, afterward backward and
upward, is continued into the anterior border of the
ramus. This is called the external oblique line; it
gives attachment to several muscles.§ Posterior. Con-
cave from side to side, convex from above downward,
presenting in the middle a vertical Jurrow correspond-
ing to the ridge on the opposite side, and like it indi-
cabing the symphysis of the chin. Beneath this are
seen four little tubercles Placed in two pairs, one above
the other, and called the genial processes. They vary
in prominence, are frequently indistinet, and some-
times appear to coalesce into one irregular tuberele (in
three or four skulls I have here a$ ;.;Im,rl. slxinu a

" These picees remain separate in many animals: in serpents

they are united by a movabie articalation which

allows the jaw
to open |.‘tl{-1+:1|i_1.-I and enables the reptile to swallow a prey larger
Lthan his own head, . -

T Levator n}!‘!!ti._ 5 1 Inferior maxillary,
S Depressor Tabii inferioris, and depressor anenlj oris, above;
platisma myoides below,
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quarter of an inch long) ; they serve for the attach-
ment of muscles.®* (I have often observed here two
listle holes for the transmission of nutrient vessels, one
above, the other below, these tubercles ; the upper is
the larger and more constant) On each side of the
genial processes 1s a shallow, smooth, oval cavity, .
called the sublingual fossa, which lodges a salivary
gland of the same name. Below this fossa, on each
side, i= a rough depression for the insertion of a
muscle.t+ At the outer extrenities of these cavities
commence the internal oblique lines, ridges which are
more prominent than the corresponding external lines,
and which run backward and upward along the body
to the rami, where, making an angle, they ascend
nearly vertically to form the inner lip of the groove
which marks the anterior border of the ramus. They
increase in prominence ag they approach the ramus ;
and they give attachment to two muscles.f Beneath
the most prominent part of the internal cblique line 1s
seen an oblong shallow cavity, called the submazillary
fossa, which lodges a salivary gland of the same name.
Evces.  Inferior. Horizontal, rounded, thicker be-
fore than behind ; and traversed just where it joins
the lower border of the ramus by a polished, shallow,
vertical depression, over which an artery§ turns.
This border gives attachment to a muscle.|| Upper or
flh‘er»‘.'fr,r. Narrow in front, wide and turned a little
inward behind, and pitted with sixteen alveoli or
sockets for the teeth, Of these the ten anterior (which
receive the incisor, canine, and bicuspid teeth) are
single ; while the three posterior on each side (for the
large grinders) are each subdivided into two or three

cavities which receive the fﬂ,ngr-; of the teeth. These
-.'-I-.FJTJ‘.TI p:'l.il' to ti"H'. :.{'“Ilifl-i{lfl-iﬂi, |rjq,t,-q_-r Ilﬂif to 1_-]-"3 H’l'-l'l.IU'
hynidei.
t Dhigastrie,
: I r,‘rII;irrn.}'nhll"_.1lH in front, superior constrictor of the pharynx
yeninel.

3 Facial, Il Platistna myoides,
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sockets are perforated at the bottom by holes for the
transmission ot vessels and nerves to the teeth ; and,
like those of the upper Jaw, form a series of pro-
minences separated by depressions on the outer and
mner surfaces of the alveolar arch. In the old eden-
tulous jaw the alveoli, rendered useless by the loss of
the teeth, are absorbed, the height of the body is
diminished, and but little of it appears above the
oblique line. In the infant, on the contrary, when
the teeth are still contained within the jaw, the al-
veolar process is proportionably deeper than in the
adult, and the chief part of the body lies above the
oblique line.

110. Ramr.  Two quadrilateral flat plates of bone
which ascend in the lateral regions of the tace, and
present for examination two swifuces, four bord: s,
and two processes, separated by a notch. SURFacks,
Lcternal, Uneven and slightly concave, turned a
little outward at its lower part, where it presents the
rough impressions of a strong muscle,” by which, in
the recent subject, it is entirely covered. Zuternal,
Presents in the centre the oval oblique orifice of a
passage in the bone, called the inferior dentar canal,
This canal descends obliquely forward in the substance
of the ramus, enters the body, runs horizontally for-
ward beneath the alveoli (diminishing in size as it
proceeds) till it reaches the incisor teeth : here it
turns back to terminate at the mental foramen, giving
off, however, from its angle two little canals, a supe-
rior and an inferior, which run forward beneath the
incisor teeth, and lose themselves in the cellular tissue
of the bone. The walls of this canal are compaet
near its extremities, cellular in the middle: it is per-
forated with holes leading into the alveoli, and con-
veys vessels and nervest to the teeth,  In the posterior
two thirds of its course it is nearest the internal surface

* Masseter, T Inferior dentar.,
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of the jaw ; in the anterior third to the outer surface.

e margin of its superior orifice is prolonged upward,
internally, into a spinous process, for the insertion of
a ligament ;* and presents posteriorly, a notch which
gives passage to a nerve.t From this notch a small
groove runs obliquely downward and forward, to ter-
inate at the posterior extremity of the sublingual
fossz. It is called the mylohyoid groove, and trans-
‘mits a nerve and vessels of the same name. Lastly,
this surface presents, at its lower part, some rugosities
for the attachment of 2 muscle.t BORDERS. Awnterior.
Smooth, concave, and nearly vertical, but sloped a
little from above downward, forward, and inward.
‘It presents a groove which is continnous with the
alveolar border of the body, and gives origin to a
muselz.§ The two lips of this groove are formed by
‘the terminations of the internal and external oblique
lines. Posterior. Thick, smooth, rounded, nearly
‘parallel to the anterior, and forming, by junction with
: the inferior, the angle of the jow. This is a rounded,
blunt angle, deflected a little outward, rough on each
i gidle for the insertion of a muscle,|| and intermediately
for the attachment of a lignment.9 Tts shape varies
considerably at different periods of life. In infancy,
before the jaws are separated by the growth of the
teeth, it is very obtuse. In the adult, when the ramus
becomes almost vertical (in order to leave room be-
tween the jaws for the teeth), it is nearly a right
angle. In the aged, when the teeth are shed and the
Jaws fall together, it again becomes obtuse : then the
chin is thrown forward, the lips fall in, the face
shortens, and the countenance agsumes the appearance
peculiar t old age. [nferior., This border is short,

* Internal lateral of jaw,

t Mylohyoid branch of inferior dentar.

1 Internmal pterygoid, § Buccinator.

| Masseter externally ; internal ph-r;-fg_uid internally.
% Stylo-maxillary.
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thick, straight, and continuous with the lower border
of the body : the point of junction is indicited by a
shallow arterial groove, already described. Superior.
This border, which is thin and curved, supports two
processes: an anterior, non-articular and turned a little
outward, ealled the corvieid process ; a posterior, arti-
cular and divected somewhat inward, called the cony-
loud process.  These are sepurated by an interval,
called the sigmoid noteh. CoroNOID Procrss, A
thin, smooth, triangular eminence of variable shape
and size ; it is flat internally and externally, presents
a thin margin before and Lehind, and by its summit
attaches a lwrge muscle.* ConNpYLoID Process., Is

shorter, but thicker than the former, and consists of

two parts, the condyle, and the neck. The neel is the
contracted portion which supports the condyle ; it is
flattened from bLefore backward, smooth and eonvex
posteriorly, hollowed in front by a concavity, called
the pteryyoid fossa, for the attachment of a muscle :+
narrow internally and externally, in which latter direc-
tion 1t presents a tubercle for the attachment of a
liganment. The condyle is of an oblong shape, with
the long axis transverse; it is convex from before
backward, and from side to side, and set obliquely on
the neck, in such a manner that its outer extremity
rises somewhat higher than the inner, and is also
turned a little more forward.  Thus the long axes of
the two condyles, if prolonged inward, would form an
angle, with the apex directed downward and back-
ward. A corresponding obliquity is observed in the
glenoid fossie of the temporal hones, and it facilitates
considerably the rolling of the condyles, in the trans-
verse motions of mastication.  The condyles are co-
vered with cartilage, which extends farther on the
posterior than on the anterior surfiuce, and thev articu-
late by the intervention ol an articular fibro-cartilage,
* Temporal, t External pteryyoid.
1 External lateral,
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or meniscus, with the anterior part of the glenoid cavity
of the temporal bone. (58) Sigmoid notch. A large
seilunar depression formed between the processes
just described, and closed above (in the united skull)
‘by the zygomatic arch. The space thus circumseribed
.gives passage to nerves and vessels.™

111. StrrcTure. Of reticular tissue, enclosed in a
‘compact layer, and traversed by the dentar canal.
IDevELOPMENT. By two principal centres of ossifica-
‘tion, which afterwards unite at the symphysis; n
‘addition to which are two points for the two coronoid
‘processes, and one for a separate plate, which forms
:the lower edze of the bone in the tetus. ARTICULA-
‘TioNs.  With the temporal bones, and the teeth.

OF THE TEETH.T

112. Small, extremely hard, calcareous organs (dif-
fering iu position, organization, and mode of growth,
from the bones), implanted in the alveoli of the jaws,
and presenting in general the form of an irregular
cone, whose apex, single or divided, corresponds to
the bottom of the sockets, while its base projects into
the cavity of the mouth. There are distinguished in
every tooth, a part which is concealed within the jaw,
called the o0t ; a part which is external and covered

* Mass=etric.

+ Strictly apeaking the deseription of these organs does not
belong to 'I"-'”'-'-".llf.l'z:l_. The transcendental anatomists, who regard
thﬁ: 1‘1'-*-"'.'!‘ Jaw a3 a pair of eephalic prehensile organs, or limbs,
11_.ml:;;ri in front, consider the teeth as terminal organs of these
limbs, analogons to the talons or nails by which the limbs of the
trunk are :1rrr;rlrri at their free extremities: they therefore place
them among the few vestizes of the dermoid skeleton which re-
main in the higher mammalin, Nevertheless, as they are inti-
mately connected with the bones, and nsnally remain attached in
the preserved specimens which fall under the notice of the stu-
{JEHI.I ne ':J'-'ill find it convenient to study their deseriptive anatomy
in this place. A compendions account of their structure and

development will be found in Mayo's Outlines of Physiology, 4th
edition, p. 60,
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with hard enamel, called the erown ; and a line of
Junction between the two, which being somewhat con-
tracted is called the neek. The teeth, of which in the
adult there are thirty-two, sixteen in each Jaw, are
divided into three classes: ‘neisors or culting tecth,
canine ov tearing tecth, and molar or grinding teeth, In
each class the crown and the root present certain cha-
racteristic peculiarities of form and size.

113. INcisors. The four front teeth in each jaw.
Crown. Wedge-shaped, straight and sharp at its free
border, slightly convex in front, and concave behind :
its enamel is thinner behind and laterally than in
front, and terminates at the neck in a curved margin,
the concavity of which is turned toward the cutting-
edge. Loot. Single, conical, transversely flattened,
thicker before than behind, and marked on each side
with a slight longitudinal furrow.,

The superior incisors are larver and stronger tlan
the inferior. In the upper jaw the two middle are
larger than the two lateral incisors. In the lower jaw,
on the contrary, the two lateral are larger than the
middle pair.

114, CANINE. These, four in number, are the longest
of the tecth. They are placed, two in ench Jaw imme-
diately behind the incisors, which they separate from
the grimling teeth, C'rown,  Somewliat l-},'r:unid:ﬂ,
concave, and rather uneven behind, convex in front,
and terminated at the summit by a blunt point.
Root. Like that of tle incisors, but very long and
thicl.

The two upper canine (vulgarly ealled eye-tecth) are
longer and Luger than the two lower, and are situated
a little behind them. In some subjects they extend
to the base of the nasal process.  Cruveilhier mentions
specimens in which he has seen the eanine developed
in the substance of the nasal process, and in an in-
verted position (the root being turned downward, and
the crown upward).
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115. Morar. These, the largest of the teeth, are
weuty in number, ten being situated in the upper, and
en in the lower jaw. In the upper jaw they occupy
ne space between the canine tooth and the maxillary
aberosity ; in the lower jaw they fill up the interval
setween the canine tooth and the ramus. They are
ounted from before backward, the first pair being
.ext the canine, while the last are contiguous to the
amus. The roof of the molar teeth is divided into
angs ; the crown is wide, short, flattened at the sum-
oit, and provided with tubereles, by which it is adapted
o grind the morsel of food that has been cut off by the
ncisors, or torn by the canine teeth. They differ in
mlk, and in the number of their tubercles ; and these
sariations have led to their division into two classes.
Coe first two pairs in each jaw are smaller than the
est, and have only fwo tubercles ; hence they are
alled zmall molars, or bicuspidati, the three re-
naining pairs in each jaw are large, and present
everal tubercles ; hence they are called lairge molar,
T mullicuspadaty teeth,  BICcUSPIDATI.  Are eight
n all; four being situated in each jaw, two on
e right, and two on the left side. The upper cor-
'espond to the canine fossa, and the lower are placed
mmediately under them.  Crown. Irregularly cylin-
Irical, flattened before and behind, where it touches
he adjacent teeth, convex internally and externally,
wnd terminated at the summit by two blunt points,
separated by a, deep notch.  Root. Single, deeply
grooved on each side, perforated at the sumimit by two
holes, and separated from the crown by a nearly
circelar neck. It i3 sometimes bifid ; especially in the
upper jaw,

T%"{"”{F“-'fi"ﬂ' bicuspid teeth are distinguished from
the inferior by their greater size. Their tubercles also
""ri"L”'“rH F"{"‘[“tr:'la and F-!‘.:p:l.r;l.ti-.fl h} HY tir:r:]u:r UTrOove ;
their roots are more frequently  bifid 5 indeed, the
second of the superior bicuspidati is known by its root

H
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being generally bifurcated. The first inferior bicuspid
is distinguished by the prominence ol its outer tubercle,
which gives it somewhat the appearance of a canine
tooth. Muvricusripar.  Of these there are three
pairs in each jaw. They are designated numerically,
first, second, and third ; the last pair being also called,
from the lateness of their appearance, the w isdom
teeth.  Crown, Large, cuboid, fHat before and hehind
where 1 cuueh]unula Ln the contiguous teeth, convex
externally and internally.  The grinding surface gene-
rally presents lour tubercles sep: arated b*, two grooves
which cross each other in the middle. FIIL‘IH are
sometimes five tubercles ; and the surface, in other in-
stances, presents an irregular wrinkled appearance.
Lloot.  Grenerally double in the lower, triple in the
upper large ~r11m|u s ; sometimes divided into four or
five fangs, These are venerally divergent ; sometimes
p'ud,llul. and sometinies curved at the point so as to
embrace a portion of the jaw.  When there are two,
one 18 anterior, the other posterior ; when there are
three, one is internal, two are external. The large
g”iit|tl‘-+ e tih[lru*llhhui from each other by their
size, which diminishes from the first to the last. The
wisdom tooth, which is the latest to appear, presents
considerable varicty in its form and growth, Some-
times its fangs coalesce into one : sometimes it remaing
buried within the Jaw 1 have seen it growing straight
forward from the ramus,

116. The permanent teeth ave preceded by a deei-
duous set, similr in their ceneral characteristics, but
smaller, of a more delicate texture, less firmly roated
in the jaws, and fewer in number, than the perma-
nent.  They amount to twenty only: four incisors,
four molars, and two canine, in each jaw. The deci-
duous zucisors have a seirated appearance, produced
by little tubercles of enamel surmounting their cutting
margin ; the canine are more pointed and prominent
in the deciduous than in the permanent set ; and the
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molar have sharper tubercles, and seldom more than
three branches to their roots. They appear about the
sixth month, and begin to be shed about the sixth

‘year; the permanent rising, pair after pair, to supply
their places.

OF THE HYOID BONE.

117. This is a bony arch, of the shape of a horse-
shoe, formed of three segments, called the body, and
the cornua, or greater horns, and presenting at its
upper part two little appendages, called the cornicula,
or lexzer horns.  In youth these five pieces articulate
by cartilaginous surfaces, and are held together by
ligaments.  Towards middle age the three segments
of the arch generally coalesce ; the cornicula remain
movable much longer; but in very old subjects
the five pieces are commonly united into a single
bone.

This eompound bone, which derives its name from
its resemblance to the Greek Upsilon, is suspended
horizontally in the neck beneath the lower jaw, to the
body of which it is parallel. Tt is supported in its
position entirely by the muscles and ligaments to
which it gives insertion ; being the only instance in
the human body of a strictly solitary bone.*  To
facilitate its study, we shall describe, first, the body,
secondly, the greater horns, and lagtly, the [lesser
.-l:f;rri.-f.

112 Bonvy.  This is the anterior and central por-
tion of the arch. Tt is of a quadrilateral shape, pre-

_' The tranzeendental anatornists consider this hone, torether
with the teeth and the cartilazes of the larsnx and trachen by
represent in the higher marnmalia the n‘_r--"ru.ur-hm.n’ akeleton nl"lhf-

inf'ﬂ'l:-u:* orelers, jnst aa the epidermis and its appendages aro
?’I‘!'FITJL’-’--'. ol thie :.-".-‘-rrﬂrri skeletan,  The offer of the former skeleton
13 to separate the animal from foreign objects admitted into its
iﬂh-ﬂn:‘, HE -]f|.’,1' of the latter ia to “']'”””"I" from external nature,
ThMI‘ il .r-p!lnl'ln: Tl l}liil a8 on many gther I,.l,.j“Tu :'ljllif.'-'l.l' Lok i1
to be philosophical and just ” :

H 2
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senting for examination, an anterior, a posterior, and
two lateral surfaces, and an upper and lower margin.
SURFACES, Aunterior., Convex, directed forward and
upward, and traversed by two ridges: one horizontal,
dividing it into an upper and a lower portion ; the
other vertical, crossing the former at right angles, and
subdividing each portion into two lateral halves, each
of which presents an oval depression. At the point of
intersection of the two ridges there is a prominent
tuberele.  The portion above the horizontal ridge is
directed more upward than the portion below, and 1s
sometimes described as the upper border of the body;
in such descriptions what we call the lower division of
the anterior surface, constitutes the entire anterior sur-
face.* The upper division gives attachment to three
pairs of muscles ;1 the Jower to two pairs of muscles ;

and to an aponeurosis.§ Posterior. Concave, directed
backward and downward, and separated in the recent
state by a membrane,|| and by a quantity of yellow
cellular tissue, from the epiglottis (or lid of the larynx).
Superior. Rounded and uneven ; attaches part of two
pairs of muscles, ¥ und of a membrane.™  Luferior,

* This is why the attachwents of the muscles to the hyoid
bone appeme to be so varionsly stated by diflerent anatonists
come attribuling 1o the dorder what others refer to the swr-
I[H'-‘.'.

+ Genio-hyoidei in front, and part of genio-hyo-glossi and lin-
cuales, hehind. |

t Mylo-hyoid internaily, stvlo-hyoid externally,

§ Aponeurosis ol the digastrie,
i1 Thyro-hyoid.

a Part of genio-hyvo-glossi, and linguales (which are, liowever,
]lrim-ipnlly attached to the upper division of the antevior surface,
—spe notet). .

s+ Thyro-hyvoid.  (This membrane is almost universally  de-
ceribed a8 being attached to the Zower horder of the bone.
Cruveilhier and Bourgery are the only anitomists (as far as 1
know) who huave deservibed its connesion corr LIAR 1J-|n' i_.'.u'ls
however, 18 quife certiing he any one may satisfy himselt” by
passing up {he handle of nlﬁru'lpc-ll between ihe posferior surface
ol e Lone, and the anfertor surface of the membrane.)
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Longer and thinner than the superior, and situated in

plane somewhat in advance of it. It attaches three
pairs of muscles.®* Lateral. Short, oval, slightly con-
vex, and either covered with cartilage for articulation
with the greater horns; or joined to them by an osseous
‘union,

119. GreaTER Horxs, or CorNUA. Project back-
ward, and a little outward, from the body, diminish in
:size from before backward, and terminate behind in a
tubercular extremity. Each presents two surfaces,
two borders, and two ends, SURFACES. Quter. Looks
outward and upward, is continuous with the anterior
‘surface of the body, and gives attachment to part of
two muscles. ¥ Juner. Looks inward and downward,
and is covered in the recent state by a membrane.
‘Borpers. Superior. Sharper and shorter than the
inferior ; attaches part of two muscles,} and of a
‘membrane.§  [nferior. Situated on a plane external
‘to the former ; gives attachment to part of a muscle. ||
'Exps.  Anterior. Grows to the body in the adulf,
warticulates with it in youth by a concave cartilaginous
surface, Posterior. Is smaller than the anterior,
rand presents a round tubercle for the attachiment of a
ligament.

120. Lesser Horxs, or Cornicura. Two little
pyramidal eminences, varying considerably as to size
and shape, in different individuals, or even in the
satne individual on opposite sides.  Each is articu-
lated by its hose to the point of junetion between the
body and greater horn; and by its swmmit, which is
directed backward, upward, and outward, gives attach-
ment to a lizament, ¥

L  —

:-‘i'".['ﬂ'-v.i.-"pl-"] in front, thvro-hvoid behind: and omo-hyoid
exiernally, just at the junction of the body and greater horn,
t I"n_-,-r-,—:-_:uifl EJ":U'N, h}'nvjin-'.qn :le';.r-,
1 H'*f‘*‘*'j“-' conatrictor of pharynx and hyo-glossus,
3 Thyro-hyoid inembrane, | Thyro-hyoid,
9 Stylo-hyoid. '
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121. StrUCTURE. Cellular in the body, compact in
the horns. DgvevopMeNT. By an ossific point for
each of the five pieces of which the bone consists.
ConNexions.  With the various muscles and liga-
ments mentioned in the notes. The ligaments by
which the lesser horns are connected to the styloid
process are sometimes ossified. This irregularity
establishes an analogy between the appareil hyoidien
of man, and that of animals ; i which the hyoid bone
has a regular osseous counexion with the styloid pro-
cess of the temporal.

OF THE FACE IN GENERAL,

122. The facial bones form by their union a very
irregularly shaped six-sided framework. The superior
surface or aspect of this framework articulates with
the base of the cranium; the inferior forms the roof of
the mouth ; the anterior and two Jateral surfaces con-
stitute, when covercd with the flesh, the countenance,
or fuce, in the ordinary acceptation of the term ; the
posterior articulates, near the middle, with the ptery-
gold processes of the sphenoid, and presents on each
side the posterior border of the ramus of the lower
jaw. In regarding the face from above or below, we
observe that its transverse diameter is greater behind
than before: when we view it in profile, we see that
its vertical dinmeteris greater before than behind ; and
when we examine it from behind, we observe that its
height in the median line (measured from the upper
border of the vomer above, to the palatine arch below)
is considerably less than its height on each side (mea-
sured from the condyle to the angle of the lower jaw).
These aspects of the face are so irregular that it is
difficult accurately to define their boundaries. The
superior aspect being articulated to the eranium seldom
comes under our notice ; the others will be successively
described. The sutures, which are of less practical

.
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jmportance here than in the cranium, will be described
iwith the regions in which they occur.

123. A~xTeriorR REecioN. Extends vertically from
‘the root of the nose to the point of the chin, and 1s
bounded on each side by the prominence of the cheek-

bone, and by the anterior edge of the ramus of the
lower jaw. Its greatest transverse diameter is at
‘the level of the cheek-bones Its greatest vertical
 diameter is in the median line. It presents from
above downward, 1st, the nose; a vaulted eminence,
convex from side to side, more or less concave in the
opposite direction, formed by the nasal bones, and by
the nasal processes of the superior maxillary bones.
In the middle of this eminence is the infernasal suture,
formed by the junction of the nasal bones ; and exter-
nal to that on each side the siooth external surface of
the nasal bone, perforated by some vascular apertures,
covered in the recent subject by a muscle,* and limited
by the raso-maxillary suture,—which is formed between
the nasal bone and the nasal process of the superior
maxillary. Zndly. Below the arch of the nose appears
the anterior orifice of the nasal foss®, resembling in
shape \he heart upon playing cards, with the broader
end downward. [Its margin (which is connected with
the lateral cartilages of the nose) is sharp and thin,
formed by the nasal bones above, where it presents in
the middle an angular projection flanked by two deep
notches, formed by the upper maxillary bones below,
where it presents the anterior nosal spine.  Below this
appear in succession the inter-maxillary suture; the
incisor testh ; the vertical ndge, called the symphysis of
the chin ; and the mental Process.

On each side, and again proceeding from above
downward, this region presents, 1st, the eircumference
of the orbit; inferior and external to which is the
quadrilateral anterior surface of the malar bone, per-

* Pyramidalis nasi.
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forated near the centre by one or two malar canals.*
Inferior to the orbit, and internal to the malar boue,
appears the canine fossa, perforated by the infra-
orbitar foramen,t and marked by two muscular im-
pressions,} one above, the other below that orifice.
Inferior and internal to the canine fossa, and separated
from it by the ecanine eminence, is seen the myitiform
Jossa, which attaches a muscle.§ Below the canine
and myrtiform fosse appear the «lveolar and dentar
arches ; which latter vary in form, but when regular
are parabolic. The teeth in man are set alinost ver-
tically in the jaws, and form an uninterrupted series ;
in the lower animals they are always more or less in-
clined, and separated in certain places by intervals.
The free edge of the superior dental arch descends
slightly from the first incisor to the last molar, forming
a curve convex downward ; the inferior dentar arch
presents on each side a corresponding concavity. Below
the dental arches on each side are observed, the mental
Joramen, || the external oblique line,% and the inferior
border of the body of the lower jaw, interrupted at its
junction with the ramus, by a shallow arterial groove,**

124. PosTeERIOR REGION. This region is bounded on
each side by the posterior edge of the ramus of the
lower jaw ; in the median line it extends vertically
from the ,upper border of the vomer to the posterior
border of the hard palate ; on each side it extends
vertically, from the condyle to the angle of the lower
Jaw. 1t presents, in the median line, the posterior

* For the transmission of small filaments from the malar
branch of the ophthalmie; also of iittle arteries,

t+ For the transmission of a nerve and vessels of the same
naime,

The upper gives origin to the levator labii superioris; the
lower to the levator labii superioris alivgue nasi.
Depressor Labii superioris aliwque nasi.

]? Transmits the inferior maxillary vessels and nerve,

" Attaches the depressor labii inferioris and depressor anguli
oris above; the platisia myoides below,

** IFor the facial artery,
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edge of the vomer, and the posterior nasal spine ;¥ ex-
‘ternal to these appear the oval orifices of the nasal
‘fossz ;T below these again are the posterior edges of
‘the horizontal plates of the palate bones,t and the
‘tuberosities of the palate bones§ (the latter appearing,
-one on each side, hetween the piates of the pterygoid
‘process).  Beyond these on each side is an empty
'space, filled in the recent subject by muscles,| and
bounded externally by the posterior border of the
ramus of the lower jaw, which expans above into the
condyle, and bends a little outward below, where it
Joins the lower border to form the angle of the jaw.,
125. IxrERIOR REGION. This region forms the
cavity of the mouth, and is sometimes classed with
the nasal and orbitar cavities, under the pname of the
oral fossn. It is divided into a superior horizontal
portion, called the palatine vault; and an inferior
vertical portion, formed by the inner surface of the
teeth, and of the lower jaw. PaLATINE VAULT.
Presents, in the median line, from behind forward :
1st, the lower surface of the posterior nasal spine ;
2ndly, the suture of the palate and maxillary bones,
elevated into a ridge, sometimes called the palatine
orest, and presenting in front the lower orifice of the
anterior palatine canal % On eacl side of this lon-
gitudinal suture is seen, from behind forward, 1st,
ihe lower surface of the tuberosity of the palate-bone,
L oerforated by two or three accessory posterior palatine
[ canals ** Zndly, the lower surface of the pelatine plate
'_Jf the I::’:,:;I-,".F;-}.HJII‘,', [rI‘F;Hi:nt]Hg ]mHLuriur]y a li.tle

* Attaches the ALy Eo3 nvulm,
: T Attach at 'rnlr.- external and inferior part of their cirenms-
n_-lenr'rl T-}JI'.‘ SUPETIOT comnstrictors of the pharynx,

3 Attacheq the velarmn pencdularm j;.‘ll:lT:i.

8 F'hat part of the hj-hr-rr,q‘ﬂi!*l whirh appears in the pteryeoid

H‘ul:'l-, :‘I.Tt-u‘-hr--: a r-l:n,l"f IilllrlllH r,f" fhl, i-”.II r“.'l,l qui_'l':r'i_fr,irl '“1-1_;{.-1“-
| Internal and external pterys

groiel,
Lodges the naso-ralatine ganglion.

** Transmit small palatine arteries and nerves,
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transverse ridge for the attachment of a muscle, ex-
ternally the lower orifice of the posterior palatine
canal ; and, leading forward and inward from this
hole, a groove, which lodges the nerves and vessels
that pass through the canal. 3rdly, the transverse
palato-maxillary suture.* 4thly, the concave, uneven
surface of the palatine plate of the upper 111.1).1[11ry,
which is traversed by the continuation of the groove
above mentioned, and perforated by many nutrient
foramina. Some of these, situated near the alveolar
margin, for the transmission of nerves and vessels to
the incisor teeth, constantly seen in young subjects,
and sometimes pervious even in the adult, are called
the wncisive foramine. VERTICAL PowrTtioN, Formed
entirely by the inner surfaces of the dental and alveolar
arches, and of the lower jaw-bone, which have already
been sufficiently deseribed.

126. LATERAL or ZycoMaric REGIONs. DBounded
in front by the ridee that descends from the malar
process of the upper maxillary ; behind, by the pos-
terior border of the ramus of the jaw ; above, by the
zygomatic avch; below, by the inferior border of the
ramus of the lower jaw., This region presents two
planes ; an external, formed by the ramus of the lower
maxillary bone a,lmluh described ; (110) an internal,
formed LILILH‘-,’ by the zygomatic surface of the upper
maxillary bone, and contributing to the zygromatie,
and spheno-maxillary fosse ; which will be deseribed
in the next section,

OF CERTAIN PARTS IFORMED BY THE UNION OF THE
CRANIUM AND FACE.

127. Besides the parts already deseribed as proper

* This suture, which is formed between the palatine plates of
the palate and upper maxillary bones, is ealled fransverse, to
distinguish it from the vertical palato-maxillary suture; which is
formed between the nasal plate of the palate bone and the inner
surface of the upper maxillary,




ORBITAR FOSS.E, 107

to the cranium, or to the face, there are several fossa
and sutures, referrible to neither of these divisions of
the skull in particular, but resulting from the union of
both. These we proceed in this section to describe.

128. Craxrto-raciaL Fossg. Of these there are
ve pairs; the orbitar, the nasal, the zygomatic, the
spheno-maxillary, and the temporal,

OF THE ORBITAR FOSS.E.

129. These are two pyramidal cavities, situated in

the upper and anterior part of the skull, and having
their base directed forward and outward, and their
apex backward and inward.* They present for ex-
amination four walls, four reliring angles, formed
by the junction of the walls, a circumference or base,
sand an aper.
130. Warrs. Upper, or Vault. Directed down-
‘ward and a little forward ;+ formed chiefly by the con-
‘cave orbitar plate of the frontal bone, behind, for a
small extent. by the lesser wing of the sphenoid. Tt
pre<ents behind forward, first, the transverse suture
formed by the junction of the lesser wing of the sphe-
noid with the orbitar plate of the frontal. Secondly,
quite in front and just behind the external angular
process, the lackrymal fossa, which lodges a gland of
the same name; and thirdly, behind the internal
angular process, a little tubercle, or depression, for
the insertion of a tendinous pulley.?

Lower or Flooe, Nearly flat, much less extensive
than the vault, directed upward, outward, and forward.

- Tl’-f* divergence of the axis of the orbits reanlts entirely from
the nbliqne positiom of their onter walls; the inner walls being
pur:;]l..-] to each other, and to the median plane,

+ i'.-ulr :jnu]s;nr 13 reminded that the direction ar aspect ol a
surface iz indicated by aline drawn perpendicular to its centre,
Rop fulroduction, r?j

. i Through which the tendon of the superior oblique muscle
arns.
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Formed chiefly by the orbitar plate of the upper max-
illary ; assisted, in front, by the orbitar process of the
malar bone, and hehind by the orbitar process of the
palate bone. It presents the two sutures formed by
the junction of these three portions: and near its
middle, the nfra-orbitar groove,™ which runs from
behind, forward and downward, presently changing
into the injra-orbitar canal, This surfice at its
anterior and internal part gives attachment to a
muscle. +

Outer. Nearly flat, directed inward, forward, and
a little upward.  Formed by the orbitar plate
of the sphenoid behind, Ly the upper part of the
orbitar procesd of the malar bone in front. Presents
the vertical denticulated suture of these two portions,
and in front of the suture the inner orifices of the
malar canals.t Tt also presents one or two external
orbitur foramina,

faner.  This surface is the smallest of the four.
It is directed outward, forward, and a little upward.
It is formed chiefly by the orbitar plate of the eth-
moid ; assisted by the lachrymal in front, and by a
small portion of the sphenoid behind (viz., that por-
tion of the side of the body of the sphenoid, which
appears in front of the sphenoidal fissure.) It presents
the two vertical sutures formed by the junction of
these bones ; the vertical erest of the ]:ltr]]l'}'lt]:li bone,
ElI'H] ill front of bl Hu- frn'ﬂ.r":,.fu.auf ogroove ; \1.*11[4;;1;! }1.1“--
ever, being completed in front by the nasal process of
the upper maxillary, is usually referred to the eireuwn-
f{-;-.ﬂur:.{: of the orbit.

131, ANGLES.  Superior and ercternal, This angle is
formed by the mecting of the upper and outer walls ;

* Transmits the infra-orbitar nerve aud vessels,

+ Obliguus inferior oculi. .

I Transmit small nerves and vessels; one of them gives pasy
gage to o branch ol the malar nerve sent forward from the orbit
to anastomese with the facial nerve,




ORBITAR FOSSAI. 109

-nd presents, from behind forward ; 1st, the sphenoidal
issure, or foramen lucerum anterius ;* 2ndly, the junc-
ion of the orbitar plate of the sphenoid with the

bitar plate of the frontal bone (being part of the
phenoldal suture) ; and 3rdly, the articulation of the
nalar bone with the frontal, just behind the external
ngular process.  Superior and internal. This angle is
ormed by the meeting of the upper and inner walls,
nd presents the ethmoidal suture, perforated by the
snteriort and posteriort internal orbitar holes ; and in
ront of that the little suture between the frontal and
achrymal bones. [Iaferior and internal. This is
ormed by the meeting of the inner wall and the floor,
ind it presents the sutures between the palate bone
nd ethmoid, upper maxillary and ethmoid, upper
naxillary and lachrymal. /Inferior and external.
[his angle, formed by the junction of the outer wall
wnd floor, presents posteriorly the spheno-maxillary,
or infra-orbitar fissure ; a cleft, bounded externally by
he orbitar plate of the sphenoid, internally by the
srbitar plates of the upper maxillary and palate bones ;
wd generally (but not always (83) ) completed in
Tont by the orbitar plate of the malar. This fissure
3 wider at its extremities than in the middle, and
ives passage to nerves§ and vessels.|| (The relative
sosition of the two fissures of the orbit may easily be
remembered by bearing in mind, that the outer wall at

8 posterior part i3 bounded by a fissure above and
below.)

L] - & L 3 -
Transmits the 3rd, 4th, and 6th nerves, the ophthalmie
ranch of the 5th, and a small vein.
t ’I'r:m.am{r_q theanternal nasal twig of the ophthalmic nerve,
+ Transmita a amall vessel.

j The two ascending branches of the spheno-palatine ganglion,

ind the posterior dental branches (three or four in number) of
he infra-orbitar nerve (the infra-orbitar nerve itself FINS ACT08S
t, but does not pass throueh it).

' The infra-orbitar branch of the int

1 1 ; ernal maxillary artery,
#ith ils accomnpanying vein,
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132. CIRCUMFERENCE or BAsE. Of a quadrilateral
figure, with curved sides, and rounded angles ; some-
what larger externally than internally ; formed above
by the supra-orbitar arch ; on the outside by the ex-
ternal angular process of the frontal, and part of the
orbitar border of the malar; within, by the internal
angular process of the frontal, and the nasal process
of the upper maxillary ; below, by the anterior border
of the orbitar plate of the malar, and the corresponding
border of the orbitar plate of the upper maxillary.
The circumfererce thus formed is interrupted above
by the supra-orbitar notch* (or holet), and is traversed
by three sutures; the fronto malar externally, the
Jronto-mazillary internally, the malo-m axillary below,
The inner border contributes to the laclorymal groove,
which is traversed vertically by the suture between the
lachrymal bone and the nasal process of the upper
maxillary, perforated with numerous little foramina
leading into the nose, and continuous below with the
naso-lachrymal canal, which opens in the inferior
meatus of the nose. The groove lodges a small sact
whose duct is transmitted by the canal.

133. APEX. Is represented by the optie foramen ;
a short round canal, situated quite at the back of the
orbit, between the two roots of the lesser wing of the
sphenoid.  The direction of the two optic foramina
is such that their axes, if prolonged backward, would
intersect each other in the sella turcica. The slip of
bone which separates the optic foramen from the
sphenoidal fissure presents o little tuberele for the
attachment of a tendon.§

* Tor the transmission of the frontal nerve and vessels.

+ Of thirty-eight male skulls, in Alexandre’s collection, twent y-
two had supraciliary nofehes, cight supraciliary holes, cight a hole
on one side and a noteh on the ather,

1 Lachrymal, 1 | .

§ A ftendon common to the internal, external, and inferior
recti museles of the eye.

——-—
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The bones that enter into the composition of the
orbit are, the frontal, sphenoid, ethmoid, upper max-
, malar, lachrymal, and palate bones.

OF THE NASAL FOSSZE,

134. These are two oblong cavities, separated from
sach other by a thin vertical septum ; situated be-
ween the base of the cranium and the roof of the
mouth ; flanked on each side by the cavities of the
orbit and the antrum ; and open before and behind.
ey open on each side into the antrum and the eth-
moidal cells : behind, into the sinuses of the sphe-
aoid bone ; before, into those of the frontal. They com-
municate, by the naso-lachrymal canal, with the cavity
of the orbit ; by the anterior palatine canal, with that
of the mouth ; by the olfactory foramina, with that ot
she cranium ; and sometimes, by a hole in the septum,

ith one another. Their shape is irregular ; the roof
or vault being long, narrow, and concave from before
backward ; while the floor is shorter, wider, and con-
cave from side to side. The outer wall is uneven, and
presents several appendages ; and even the inner wall
or septum, though vertical when regular, is often de-
flected considerably to one side, so as to render the
two fosse very dissimilar in size and shape. The an-
terior and posterior orifices of these fosswe having been
already described (123, 124), the four walls only re-
main for examiration.

135. Warts.,  Upper or zault.  Formed in the
m*ifffrﬂe by the eribriform plate of the ethmoid bone,
which ia horizontal ; in front by the nasal bones,
which slope downward and forward ; behind, by the
under surface of the body of the sphenoid, which
glopes downward and backward. Thus the vault has
three aspects ; it looks r.-fi'rrr'.-'.-‘_'_;f downwared in the mir]f”e,
downward and backiward in front, downward and Jor-
ward behind.  The middle or ethmoidal portion is very
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narrow and cribriform ; it is bounded in front by the
suture between the ethmoid and frontal ; behind, by
the suture between the ethmoid and sphenoid ; in-
ternally, by the wvertical plate ; ceternally, by the
lateral mass of the ethmoid. It presents nothing of
note but the olfictory foramina. The anterior por-
tion is wider, and bounded externally by the suture
between the nasal bone and the nasal process of the
upper maxillary ; internally, by the nasal crest of the
nasal bone, and the nasal spine of the frontal. It
presents a longitudinal furrow for a nerve, * and several
small vascular apertures; it is svrmounted by the
transverse suture between the nasal and frontal bones.
The posterior portion is the widest of the three; it is
formed in front by the sphenoidal turbinated bone ;
belind, by the under surface of the body of the sphe-
noid, and of the wing of the vomer ; it is concave
from side to side, but somewhat convex from behind
forward ; it presents the rounded narrow orifice of
the sphenoidal sinuses, the suture between the vomer
and sphenoid, and the sphenoidal turbinated bones.
Lower or floor.  Formed in front by the palatine plate
of the upper maxillavy ; bekind, Ly that of the palate
bone ; level from Lefore backward, concave from side
to side, wider behind than before, widest of all in the
middle ; longer internally than externally, on account
of the prominence of the anterior and posterior nasal
spines. 1t presents tnternally the crest which articu-
lates with the vomer; in Jront, one of the two upper
orifices of the anterior palatine canal ; and behind, the
beveled, transverse suture between the maxillary and
palate bones.  Juier or septum.  Formed by the vomer
behind ; by the perpendicular plate of the ethmoid +

* Internal nasal,

+ The perpendienlar plate of the ethmoid varies in size very
much. 1 have seenaskuall in which it extended forward a quarter
of an inch beyond the nasal bones, artieulated Lehind with the
whole length of the vomer, and entered below into the groove
formed between the upper maxillary bones,
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m the middle ; by the pasal spine and crest of the
nasal bones in front ; by the crest of the upper
maxillary and palate bones below ; it is traversed by
the sutures between these several bones and marked
ith numerous vascular and nervous furrows: it pre-
sents in jront a triangular deficiency filled by one of
the cartilazes * of the nose ; and at its upper part, the
oblique lower orifices of several olfactory canals.+
Outer.  This wall is formed in front by the nasal pro-
cess of the upper maxillary, and by the lachrymal
ooue ; behind, by the vertical plate of the palate bone
interimediately by the inner surface of the upper maxil-
1ary, and by the inner surface of the lateral mass of the
sthmoid. It is divided by three horizontal plates of
bone which hang from it, into three channels, called
the injferior, middle, and superior, meatus of the mose.
Inferior meatus, A horizontal channel, broader in
front than behind, open at each end and below ; formed
externally by -the maxillary and palate bones; in-
ternally and above, by the inferior turbinated bone.
It presents in front the lower orifice of the naso-
Aackrymnl canal.k  This canal is formed chiefl by the

‘upper maxillary bone, but is completed internally by
“the lachrymal bone, and by the lachrymal process of
‘the inferior turbivated bone. It is nearly round, but
vslightly compressed from side to side ; 118 narrower in

the middle than at its extremities; and it curves out-
‘wardzalittle asg it

ascends to join the lachrymal groove §
Middle meatus. A horizontal channel, broader in front,
than behind, and open at each end and below : formei
above and internally, by the middle turbin:
curved apongy plate of the ethmoid
already described) : bounde
binated bone -

wvted bone (a
, that has been
d below h_}' the .;ufr-;r'.frﬂ' tur-
anc presenting externally, from before

* The triangular rartilage,

+ Wi-if'h Open above in the eribriform plate, and transmit filn-
menta of the nii;nr:mr_v nerves,

+ Tranamits the nasal duct, § Lodges the lachrymal sae,



114 NASAL FOSSI,

backward, the following objects :—1st, part of the
inner surface of the nasal process of the upper maxil-
lary ; 2ndly, part of the inner surface of the aunterior
division of the lachrymal bone, the little holes by which
it is perforated, and the sutures which it forms with
the upper maxillary in front, and with the ethmoid
between ; 3rdly, behind the lachrymal, part of the

inner wall of the ethmoid cells above, part of the |

mner wall of the maxillary sinus below, and inter-
mediately the horizontal ethmoido-maxillary suture ;

4thly, behind the maxillary bone, part of the inner

surface of the nasal plate of the palate bone.
This meatus presents two apertures ; lst, near its an-
terior extremity the lower orifice of the long funnel-
shaped ethmoid cell, called the dnfundibulum, by
which it communicates with the other anterior ethmoid
cells, and through them with the frontal sinuses ; 2ndly,
at the middle of its outer wall, the entrance of the an-
trum, contracted by the ethmoid above, the palate
bone behind, and the inferior turbinated bone below.
This meatus is of much less extent than the inferior;
1t occupies little more than the middle two-fourths of
the outer wall.  Swuperior meatus. A horizontal chan-
nel occupying the posterior third of the outer wall,
much shorter, and altogether smaller, than the others,
open behind and below, and closed in front by the
posterior wall of the anterior ethmoid cells.  Its inner
wall is formed by the upper turbinated bone (a little
curved spongy plate of the ethmoid, which has been
before described) : its outer wall is formed, behind by
part of the inner surfice of the neck of the orbitar pro-
cess of the palate bone, in frront by the inner surface of
the lateral mass of the ethmoid : it is bounded above
by the floor of the posterior ethmoid cells,  This
]]]U:Ltl_[ﬁ }'!!‘DHL‘HLH L‘L'-.'n :III:'I'II.H'VH: I}ur .\:‘,rJnun-‘nr:‘.l’rFH.Hﬂ
SJoramen,™ at the posterior extremity of its outer wall;

* Corresponds to Meckel's ganglion, and transmits the spheno-
palatine vessels and nerves,

o i — . e
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he entrance of the posterior ethmoid cells at the anterior
xtremity of its upper wall. Above and in front of
his superior meatus, the outer wall of the nasal fossa
s formed by the rough inner surface of the lateral
1ass of the ethmoid, which presents the oblique aper-
are of several olfactory canals,

136. The nasal fosse are formed by the vomer,
phenoid, ethmoid, upper maxillary, palate, frontal,
asal, lachrymal, sphenoidal turbinated, and inferior
irbinated, bones,

OF THE TEMPORAL FOSSZE,

157. That part of each temporal fossa which belongs
> the cranium has been already described. (66) When
oe skull is entire this fossa is completed at its lower
nd external part by the zygomatic arch, a horizontal
ony projection, formed by the temporal and -malar
tones.  This arch, which is wider in front than be-
ind, convex externally, concave internally, and tra-
ersed by the oblique suture between the posterior
ngle of the malar and the zygomatic process of the tem-
‘oral, encloses an empty space, filled up in the recent
‘abject by a muscle.* The temporal fossa is com pleted
‘5 its lower and anterior part by the upper portion of
11e malar bone, and is separated to a certain extent
com the zygomatic fossa by a ridge which runs from
18 anterior root of the zygoma transversely across
18 termporal and greater wing of the sphenoid. In
ont of this ridge the two fosse seem to run into
wch other, and cannot be very accurately defined ; a,
ifficulty, however, which is of no practical import-
nce.,

The ternporal fossa, i3 formed hy the tr:mpnmf,
arietal, frontal sphenoid, and malar bones. [t 1
Tf:L!piF:f] Oy a large mnuscle,” to which it also gives
rigin.

* Temnporal,

12
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OF THE ZYGOMATIC FOSS.E.

138. Two irregularly shaped spaces, situated one on
each side of the head, and bounded, belind, by the
posterior border of the pterygoid process of the sphe-
noid ; in front, by the ridge which descends from the
malar process of the upper maxillary ; below, by the
alveolar border of the upper maxillary ; and abore, by
the borizontal ridge described in the last section. The
space thus circumscribed will be observed to consist of
two portions; an anterior and larger, formed by the
zycomatic surface of the upper maxillary bone; a
posterior, formed above by part of the greater wing of
the sphenoid, below by the pterygoid process, and by
a narrow slip of the vertical plate of the palate bone
which intervenes between the ptervgoid process, and
the upper maxillary bone. (87) The anterior portion
is convex, and presents, near the middle, the upper
orifices (two or three in number) of the posterior dentar
canals. The posterior portion is concave, and gives
attachment to a muscle.® (The spine of the sphenoid
very often stretches forward and joins the outer plate of
the pterygoid process, forming with it a large foramen. -
This is a mere accidental hole of no importance, and
never mentioned by anatomists ; nor should 1 notice
it here, but that it is apt to perplex an inexperienced
eye.) These two portions of the zygomatic fossa are
HE[]:LI':L{-U:I l‘y the plerigo- mu.f'ffhr.r'_;,:‘.H'.w.wu'r'. n LI‘i:LI‘l;:'llhlf
interval formed by the divergence of the maxillary
bone from the pterygoid process. 1t opens a commu-
nication between the zycomatic and :-:phulm-m;-..xill:n‘j’
fossie, unites at aright angle with the spheno maxillary
fissure, and transmits vesscls. +

OF THE SPHENO-MAXILLARY FOSS.E.

139. These are two small I.I'i:l.nlu_ml;-.r fosse situated
onc on each side, beneath the apex of the orhit, 1t8
* LIxternal plerygoid, + Internal maxillary,
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222, or upper wall, is formed by a small part of the
‘nder surface of the body of the sphenoid ; its poste-
erior wall is formed by the anterior aspect of the
terygold process ; its anterior wall by the posterior
urface of the upper maxillary ; its inner wall by the
ertical plate of the palate bone. Its outer wall is
-eficient, being substituted by the pterygo-maxillary
issure just described ; its apexr is formed by the ap-
sroximation of the pterygoid process to the maxillary
aberosity. The sphenoidal, spheno-mawillary,* and
terygo-maxillary fissures terminate in this fossa ;
‘ere seeming to run into each other like the fissures
1 a starred pane of glass. In its posterior wall there
re three orifices ; 1st, the anterior orifice of the
oramen rotundum 7+ 2ndly, inferior and internal to
1at, the anterior orifice of the vidian canal ;T 3rdly,
aternal and a little inferior to that, the anterior orifice
f the pterygo-palatine canal.§ In its internal wall is
veen the spheno-polatine foramen,| by which it com-
aunicates with the nasal fosswe, while its lower ex-
rremity or apex is perforated by the superior orifice
£ the posterior palatine canal® (as will be seen by
wagsing a bristle up from below). Besides these larger
rpenings this fossa presents, near its apex, the supe-
vior orifices of two or three little accessory posterior
wdatine canals®™ (which have already been described as
pening below on the tuberosity of the palate bone.) (87)
140, This fossa, then, is formed by the sphenoid,
pper maxillary, and palate bones; communicates

* This fissnre opens a eommunication from the orbit into the
:mporal, zygomatie, and spheno-maxillary fosse,
_t Transmits the superior maxillary nerve, which is the second
ivision of the 5th,

L Transmits a nerve and vessels of the same name.

§ Transmita vesselz and nerves of the same name.

| Lorresponds to the ganglion of Meckel, and transmits the
phenao-palatine vessels and nerye.
"% Tranamits vessela and a nerve of the =ame name.

#* Transmit small vessels and nerves of the same name,
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with the orbitar, nasal, and zycomatic fosse, and with
the cavity of the cranium ; presents five apertures,
and is the meeting-point of three large fissures. The
relative position of these openings, and the boundaries
of the cavity itself, should be carefully studied ; Leing
essential to an accurate acquaintance with the distri-
bution of several important vessels and nerves con-
tained in this {ussa.

OF THE CRANIO-FACIAL SUTURES.

141, These are not very numerous ; nor have they
received particular designations Like the other
sutures they are best Liisiinguished by names, com-
pounded of those of the bones between whicl they are
respectively formed,

In the centre appears a horizontal suture formed by
the junction of the nasal bones, and the nasal pro-
cesses of' the upper maxillary bones, on the one hand,
with the nasal uotch of the frontal on the other. This
suture surmounts the nose, and is continuous on each
side with a very short horizontal suture formed between
the lachrymal and the internal angular process of the
frontal.  This last is continuous with the vertical
suture between the lachrymal and ethmoid ; and this
again meets at right anoles the horizontal suture be-
tween the ethmoid and upper maxillary,  These three
last-mentioned suturcs are within the orbit. and to its
inner side. At its outer side is observed the meeting
of the malar houne with the frontal above, and the
E}:]lL‘HUiil hl?iu\.".’. =till more 13111_-;-”;|1I:,- appears the
obhque beveled suture, formed between the posterior
mferior angle of the malar, and the zygomatic process
of the temporal bone.  Quite at the back of the face
there is a vertical suture fornied hy the junetion of the
pterygoid process ol the sphenoid with the nasal plate
of the palate bone.  T'wo articulations within the
nasal fosswe, one a sehind ylesis (see table, § §) between

- — e
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e vomer and sphenoid, the other an apposita between
e ethmoid and the ethmoidal process of the inferior
urbinated bone, make up the list of sutures formed by
he junction of cranial with facial bones.

FORM AND STRUCTURE OF THE FACE,

The face, like the cranium, presents considerable
-arieties of form and relative size, at different periods
f life, and in different races of mankind. In the
etus, the alveolar arches, still containing the germs
of the teeth, are large and prominent ; the non-develop-
nent of the antrum contracts, in every direction, the
niddle region of the face ; and the great size of the
orehead and orbits, already advancing towards matu-
ity, gives a disproportionate expansion to its upper
vart.  In the adult, its middle region gains in every
limension by the development of the maxillary sinuses,
vhile the growth of the teeth increases its vertical ex-
ent, and renders the angle of the jaw less obtuse. In
ld age, the fall of the teeth gives rise to a series of
thanges, well known in their effects on the features
luring life, and already recounted in the description
wf the lower jaw.  On the national peculiarities of the
vace, we shall have to touch briefly in the general
eview of the skull.  Its structure, and the arrange-
nent of its parts, furnish a very good illustration of
she mechanical principles on which the whole skeleton
s framed. Examined from without, the face presents,
in every direction, thick, bony arches, well adapted
for the resistance of mechanical violence : while its
interior 13 conatructed of fragile lamning, and slender
processes, extremely irregular in form and disposition.
The rationale of this arrangement scarcely requires ex-
planation.  Strength would be obviously superfluous
in parta which derive from their position an adequate
\gecurity ; and their attenuation allows additional den-
sity and strength to be thrown into the surrounding
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arches, without increasing the mean weight of the
whole structure. It is never indeed for its absolute
strength that we admire the architecture of the “house
in which we live.” A blacksmith might forge a stronger
skeleton. But there would be nothing admirable in
ils ponderous mechanism and redundant strength,
The characteristics which distinguish the workman-
ship of Nature, and excite a discriminative and judi-
cious admiration, are found in the rigid economy con-
spicuous in every part—the diversified application of
each single contrivance—the effective employment of
apparently insignificant advantages—the accurate
adjustment of the capabilities of each organ to the
special function which it is designed to perform, and
the particular strain which it has to support—the
elasticity of one, the rigidity of another, the tenuity of
a third, the density of a fourth ; and the wonderful
combination of lightness and durability which results to
the fabric, considered as a whole.

PROPORTIONS OF THE SKULL.

142, As the cranium contains the organs of intellect,
and the face the apparatus of sense, the relative size of
these two divisions of the skull serves to indicate the
relative development of the mental and physical facul-
ties, in different classes of animals, and different indi-
viduals of a class.  This circumstance gives great in-
terest to the comparative mensuration of the skull :
and since Daubenton opened the subject, ™ in 1764, it

* Long hefore Daubenton wrote, Albert Diirer gave extremely
Iaborious admensurcments of the head, in almost overy possible
view. ITe also invented a facial, o nasal, and a maxillary line
(deseribed in his great work ** De Symmetria Partium in Rectis
Formis Humanorum Corporum,” published in 1553).  But he
studied the subjeet merely asapainter : its physiological bearings
were first considered by Daubenton, as stated in the text. I
mention this particularly, beeause Cruveillhier, and urhvrr:_. appear
to attribute to Camper the merit of originating this Hquiry,
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:as been minutely studied by several eminent anato-
nists. I propose in this section to give a slight sketch
of the different methods which have been adopted for
letermining the relative proportions of the skull, sub-
oining a short account of its peculiar character in the
“oree great families of mankind, and concluding with a
ew observations on its development, structure, and use.
Direct MEeAsurReMENT. This, the most obvious
nethod of ascertaining the proportions of the skull,
123 been employed by several anatomists. The table
on the following page exhibits the dimensions of the
cranium according to Bichat and Bourgery, together
with the average size of three well-proportioned, mo-
lerately-developed European skulls, measured by me.
- DAUBENTON'S Occipital Angle. This angle is de-
4 signed to show the position and inclination of the
occipital foramen. A line is drawn from the posterior
rzxtremity of the margin of the occipital foramen to the
ower border of the orbit; and another from the
4 oosterior extremity of the margin of the occipital
‘loramen, over the convexity of the occipital condyle.
The angle formed by these lines will obviously increase
‘13 the foramen magnum i placed further back, and
“eviates more and more from the horizontal position.
[t is stated by Daubenton to be 3 deg. in man, 34 deg.
in the oran-otang, and somewhat more than 90 deg. in
those quadrupeds which in this respect present the
greatest contrast to the human species,  In the most
perfect form of the human skull the plane of the occi-
pital foramen i3 horizontal : and its position i such
thﬂ-t_ﬂ- line drawn tr:t.ns-:w:r:-u:ly acrogs the base of the
cranium, half-way between the oceipital tuberosity and
the upper incisors, pasaes through the anterior ex-
tremity of the forarmen magnum.*

. Th"" purpnse of r.li'l.ﬂhﬁnl’r,n"g nnLr];_f has heen f‘l"F'flll-f"Il”"r' rnig.:.
anderstood.  Cruveilhier says, “ L'angle facial ne fournissant
wenne donnée sur la capacité des régions postérienures du erane,
Daabenton a eu specialement en vue cet objet dans la mesure qui

.
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Caxper's Facial Angle. To form this angle, a facial
ine is drawn from the most prominent point of the
‘orehead to the most prominent point of the upper jaw.

his is intersected (according to Camper’s original

ethod) by a second line, drawn from the external
wperture of the meatus auditorius to the base of the
anterior opening of the nose. Other anatomists have
irawn the second line from the aperture of the ear to the
most prominent point of the lower jaw, 7.¢. to theinferior
zxtremity of the facial line. (Camper’s own figures do not,
by any means, correspond as to the direction and point
of junction of the two lines ;* though the whole utility
of the angle, as a comparative measurement, obviously
lepends upon uniformity in this respect.) The facial
angle is stated to be about 70 deg. in the Ethiopian
variety of mankind, about 75 deg. in the Mongolian,

porte le nom d'angle occipital de Daubenton; mais cette mesure,
omme toutes les mesures lineaires appliquées a la détermination
de la capacité du crane sont necessairement inexactes.” 1 have
not found the design here attributed to Daubenton, either ex-
oressed or implied in his original paper; and the objection
founded on this erroneous assurnption is, of course, invalid. The
real source of fallacy in Danbenton’s angle appears to be, that it
depends, in a great measure, on the prominence of the oceipital
eondyles, instead of sirnply indicating the position and inclination
of the foramen magnum. For instance, in the porpoise, the occi-
pital eondyles are very large, but project very little beyond the
plane of the foramen; in the tiger they are much smaller, but
extremely prominent; and though, in point of fact, there is a
difference of full 20 degrees in the inclination of the oceipital
foramen in these two animals, yet Daubenton’s angle is nearly
alike in both. Blumenbach and Lawrence direet the second line
to be drawn in the plane of the foramen itself, and this is doubt-
le2s a more certain method ; but it reduces the angle considerably.
However, in all the human skulls which I have measurcd by
Danbenton’s original method, I have found the angle nearer 10 or
12 deg. than 3 deg. Blumenbach considers the angles bhoth of
Camper and Danbenton useful for the distinetion of animals, but
msufficient to determine the varietiez of the human '-:||l'l"|{'.il, The
former angle he often fonnd the same in skulls of different nations,
while the latter as frequently varied in gskulls of the same nation.
* See, for example, hia first plate, figurea 2 and 3, in which the
_r‘“-“;“i lime passes considerably below the meatus auditorius ex-
ETiius,
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and from 80 to 85 deg. in the Caucasian division. Tn
the oran-otang it is 30 deg. (Owen ), in the mastiff
41 deg., in the horse 23 deg. The Grecian sculptors
mereased it to a right angle (90 deg.) in representing
sages and heroes ; and when they wished to convey
an idea of super-human intellect, as in the statues of
Apollo and Medusa, they extended it to 100 deg.+

Lawrence states it to he 58 deg., other naturalists as hizh as

61 deg. These errors have arisen from the examination of the skulls
of young oran-otings ; as Mr. Owen has shown in his paper on the
osteology of the chimpanzee and oran-otang,  Zool. Trans. vol L
T The transeendental anatomists attach great lmportance to
the angle at which the nasal bones Join the eranium.  ‘They
regard the coceygeal bones, the sacral and spinal vertehre, the
segments ol the eranium, and the bones and cartilages of the
nose, as lorming one continuous hollow column. designed for the
reception ol the central organs of animal life,  Fach extremity of
this colunm is rudimentary, the coceygeal hones being vestizes
chiefly of’ the bodies of vertebriv, the nasal bones and cartilages
being vestiges chielly of the famine of vertebre, The transcen-
dentalists also trace an analogy between the ribs of the thorax,
the lateral walls of the pelvis. and the upper maxillary bones
(with several other portions) of the skull: all these bones be-
longing to a series destined for the protection of” the organs of
vegelable Nife,  Lach puir of ribs in the thorax. and ench pair of
bones amlogous to ribs in the pelvis and face, is called o proto-
vertebra,  Each seomment of the continuons column formoed by the
coceygeal bones, the sacral il spinal vertebrie, the eramial seg-
ments, and the bones and eartilaces of the nose, is called (whether
enormously developed, as in the eranium, or reduced to mere
vestige, a8 in the coceyx and nose) a dewto-vertebra. This expla-
nation will suflice to render the terms ciploved, and the analogies
assumed, in the ollowing observations, intellicible to the reader :
for fuller imtormation he is refereed to the transeendental writings
of Carus.  In the lower vertebrated :nimals the dento-vertebral
column is straight, or nearly so, trom end (o end.  In the hirher
orders it is eurved, and presents two anular changes of direction ;
one at the junction of the spinal vertelrne with the cranium, the
other at the junction of the cranivm with the nose.  The yorine
tions of the former o' these angles are shown by Daubenton's
measurement s and they are found to indieate correetly the ek
ol dillerent species in the animal Kingdom : the SPeCIes rising in
the seale, as the angle becomes more abapt . Analogy leads the
transcendentalists to attach o similar importanee to the variations
ol the secomd angle ; and o comparison ol (he heads of different
races of men seems to corroborate this u[lilli-!lt. To the transeen-

e
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Barcray's  Basi-facial Angle.—Dr. Barclay, ob-
rving that the apertures of the ear and nose difler

dental philosophers, moreover, the relative development of the
proto-vertebral and deuto-vertebral series of bones, has an im-
portant signification; a superior development of the deuto-ver-
tebral column indicating a predominance of the organs of animal
uife over those of the merely vegetable functions. For instance,
3 diminution in the size and prominence of the maxillary and
inter-maxillary bones (or second and third facial proto-vertebra),
as compared with the lateral and alar cartilages of the nose (or
*ond and third facial deuto-vertebrie), is an improvement in the
shape of the head. To furnish a strong contrast, illustrative of
the=e views, we may compare the Greek human skull with the
‘bead of the lamprey. In the former the axis of the vertebral
canal forms nearly a right angle with that of the eranium, the
‘direction of the nose approaches the vertical, the inter-maxillary
bone (or third facial proto-vertebra) is rudimentary (some say
altozether deficient ), and the upper jaw (or second facial proto-
vertebra) falls back considerably from the nose, so as to lie almost
entirely béneath the cranium. In the lamprey these relations are
v exactly reversed ; the spinal, eranial, and nasal axis form a right
line : and the last proto-vertebra, instead of being rudimentary, is
developed into a perfect ring, completely usurping the place of
“the last deuto-vertebra, of which not a vestige is to be found.
Between these opposite extremes there are many intermediate
degrees.  In the negro head, for example, the veriebro-cranial
‘angle i3 more obtuse than in the Greek; the nasal line slopes
considerably forward, and the upper jaw projects so far that the
lips are thrust ont almost to a line with the extremity of the nose.
In the simiz all these characters are exaggerated ; the vertebro-
- eranial and cranio-nasal angles are still more obtuse; and the
| upper jaw projects beyand the tip of the flattened ill-developed
nose.  (mided by these principles 1 would suggest the following
as an approximative method of estimating the praportions of the
sknll in different races of maen. Carry a line (¢ 4) from the occi-
pital t‘il'l"l""'*i-'t'_'f to the root of the Ilf::-H_"ff. e,
the centre of the naso-frontal suture): meet
this, behind, by a prolangation of the axis
of the vertebral foramen (4 f); in front, by
the line (« ¢) representing the profile of the
nose. The angles d fa and fu e thus formed,
indicate the sudden hends of the dento-ver-
tebral column in this region. Lastly, draw
thrr.’t'.’u'iui line (a2) from the root of the noze
to the prominence of the upper jaw, 80 a8 to
forrn a third angle {( fue). The difference
between the angles fa e and fa e indlieates the relative position
of the nose and upper jaw, As these three angles d f a, fa ¢, and
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considerably in position in different animals: and
that even in man the aperture of the ear is lower
during infancy than in the adult ; and further observ-
ing that these variations are independent of the general
proportions of the skull ;* retained Camper's facial
line, but drew the second or basial line along the under
surface of the palate, continuing it forward to meet
the fucial line in front of the alveolar process. His
reasoning, so far as it goes, is just; and his angle not
only more accurate, but more easily measured than
Camper’s, especially with the cranlogoniometer in-
vented by Dr. Leach, which indicates the span of the
angle on a graduated arec.

CuviEr's Method.—Cuvier disapproves of Camper's
facial line, because it is liable to vary with the thick-
ness of the walls of the craninm, the proniinence of the
frontal sinuses,t &c. He therefore makes a vertical
section of the skull, and measures the areas of the cra-
nium and face. In the European skull the area of the
cranium is to that of the face as 4 to 1; in the negro
the face is larger by one fifth.

TiEDEMANN'S Method. Professor Tiedemann deter-
mines the capacity of the cranium by ascertaining the
weight of millet seed it is capable of containing. The
weight of the skull is taken, first while empty, after-
wards when filled ; and the difference represents its
capacity in ozs. and drs. It is an extremely simple
and accurate method.  The only precaution necessary

fa e, become less obtuse, and as the difference between the second
‘:HH{ third increases IT}' the recession ol the upper ,i-'t“'. the propors
tions ol the head improve, and its torm approaches ideal perfection,

* This is shown by the fact, that the facinl angle in the porpoise
is about 90 deg., and in the dolphin still eyveater—almost equalling
that ol the Greek statues of the gods,

T Ina Seythinn skull at King's College, the prominence of the
ﬁ'nll“l] sinuses adds Ill‘fll’l_\' 3 lll'L’.’. 1o Lhe fneial anele.

I Soemmering and Bovn fonnd the nasal fossie and the sinnses
connected with at '['i'Il't-'lI'Ii-.’I.l'll"i' large in the negro face, an obser-
vation quite i aceordance with the well-known aeutencss of the
sense ol smell m the negro tribes,
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‘0 render the results of different observers comparable,
s to ascertain the weight of the millet seed employed ;
wvhich I am informed is liable to vary as much as two
»zs. in a quart.”™ I have already given a specimen of
she results furnished by this plan (64); for further in-
ormation the student may consult Tiedemann’s ori-
rinal paper in the Phil. Trans. for 1836.
BLUMENBACH'S norma verticalis.  OWEN'S norma
sazialis.—These methods consist in ranging the skulls
0 be compared in an even line, and then contempla-
ing them, in the vertical method from above, in the
msial method from below. They are not intended to
urnish definite numerical results, but they afford to
;he practised eye a collective view of the most charac-
eristic national peculiarities of the cranium and face.
Each method bhas its peculiar advantages; Prichard
rives the preference to Owen’s,  The nonna verticalis,
wopted by Blumenbach in the classification of his ex-
ensive collection of skulls, developed those strong dif-
verential characters which led to the establishment of
uhe three great divisions of mankind, known as the
Jaucasian or meso-bregmate, the Ithiopian or steno-
woregmate, and the Mongolian or platy-bregmate va-
deties. I szubjoin a short abstract of the most impor-
nt of these characters,
Caveastan, or Meso-bregmate Skull.  This is the
'most, perfect form of the skull; the standard form
rom which the two others are deviations in opposite
lirections. The meso-bregmate eranivm is rounded
wnd symmetrical, its posterior extremity bears to the
wnterior the proportion of about 3 to 2, and it has a
:apacity which may be represented (as compared with
he other forms) by 40, (TigpeMany.) The Sfaee s
wal, and in no part strikingly prominent ; its area, as
thown by a vertical section, bears to that of the cra-
nam the proportion of 1 to 4.

* (O)f the millet-sced | U.'!F:"'I, 3 f(puarts weighed f_':l.':'ll,‘”}' 5 Ibs.
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ETHIOPIAN, or Steno-bregmate Skwll. This form con-
veys the idea of lateral compression, and is called by
Dr. Prichard the progrnathous. The Cranium is narrow,
and elongated from before backward : and its capacity
18 equal to 37.  The fuce is also narrow : its area, as
shown by a vertical section, is 1-5th larger, in propor-
tion to the cranium, than that of the Caucasian face ;
the cheek-bones, jaws, and incisor teeth, project con-
siderably forward, while the nose is flat. The mus-
cular impressions, both of the cranium and face. are
deeply marked ; the temporal fossa is large, and the
temporal ridge prominent, indicating a considerable
development of the muscle that moves the jaw ; in
correspondence with which appearances the jaw itself
1 large and strong, and the teeth are very perfect and
durable,

MoNGOLIAN, or Platy-bregmate Sl-ull. This form
conveys the idea of lateral expansion. The eranium is
broad and square, and has an average capacity of 39,
The face is square and flat ; the cheek-bones and Zygo-
matic arches project very much laterally ; the nasal
bones scarcely appear beyond the glabella,® which is
broad ; the jaws are wide, and the dental arches bhut
slightly convex in front.

The first of these three forms is exemplified in the
Europeans ; the second in the Africans; the third in
the native tribes of America. Each of these oreat
classes is subdivided into sections presenting particular
modifications of the general form : and these groups
are further hable to individual deviations.

In concluding this section on the proportions of the
skull, I may perhaps be permitted to deseribe a modifi-
cation of Tiedemann’s method, by which T have ob-
tained some interesting results as to the relative capa-
city of the anterior and posterior secments of the
cranium in different races of men. The skull being

* The space between the eyebrows: so called because it is
destitute ol haur,
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eld with the face downward, and the long axis of the
canium in a vertical position, millet seed is poured
ito 1t until that space which lies in front of the an-
rior extremity of the occipital foramen is exactly
ed. It is then weighed. The difference between
jae weight thus obtained, and that of the empty skull,
‘ives the capacity of the anterior segment of the cra-
um.  Again, the difference between this weight, and
iat of the skull entirely filled with the seed, according
» Tiedemann's method, gives the capacity of that seg-
sent of the cranium which lies behind the anterior
order of the occipital foramen. The sphenoidal
ssures, and the apertures in the base of the cranium,
would be lightly stopped with tow or cotton during
1ese experiments, a precaution which must also be
sserved in practising Tiedemann’s method. The table
1the following page will show the nature of the results
irnished by this method of research. The skulls
iarked B. H. belong to the museum of Bartholomew's
lospital, those marked G. H. to Guy’s. The weight
sed 1s avoirdupois ; and the three last columns are
:duced into drs. to facilitate comparison,
An extensive series of these reearches is required
» neutralize cazual errors, and furnish exact average
onclusions ; but we may safely infer, in general terms,
om the few observations in this table, that in the
sgquimaux, Chinese, African, and Flat-head Indian,
ie anterior segment of the cranium is less capacious
1an the posterior ; while in the German, Hindoo, and
rrecian, these proportions are reversed ; and further,
pat even when the greater capacity of the entire cra-
ium seems af, first sight to place the African, or even
e Flat-head Indian, above the German or Hindoo
<ull, a comparison of the capacity of the anterior seg-
ients immediately re-establishes the superiori ty of the
wter.  (Compare, for instance, the cighth in the table
7ith the third ; or the last with the second.)
DeverLorMENT.  The feetal skull is distinguished by
K
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ae great relative size of the craniam, and by various
idications of the as yet imperfect development of the
ones. The centres of ossification are large and pro-
dnent ; the radiating fibres can be traced on the sur-
ce ; the nutrient foramina are numerous. Several
arts are still separate epiphyses—as the styloid pro-
:ss ; others are undeveloped—as the mastoid process,
se sinuses, and the meatus auditorius externus.
he frontal and sphenoid are each divided into two
eces, the occipital into four, and the temporal into
ve. The bones of the vault are thin, very slightly
enticulated at the edges, and not in contact with each
her, =o that they can yield by a mutual overlapping
‘ the temporary pressure of parturition. The angles of
wh parietal bone, being the furthest from the centres
" ossification, remain for some time incomplete, and
ave six spaces only closed by membrane. These are
dled the fontanelles of the craniwin (from an old
otion that the humours of the brain flowed out
wrough them). The two largest are placed in the
edian line, one at each end of the sagittal suture;
e anterior of these is called the larger, and the pos-
rior the leszer funtanelle. The larger fontanelle has
en already mentioned in the description of the
arietal hone: it is of a lozenge shape, formed, pos-
:riorly, between the two parietwl bones, and an-
miorly, between the two lateral halves of the frontal
one. This fontanelle, which is the last to close,
nally disappears at about the age of four years. The
smaining four are situated laterally, one at each end
f each squamous suture. Towards adult age, all
aese deficiencies are supplied ; the face gains in size
y the expansion of the sinuses; and the progress of
ssification converts many membranous and cartila-
Inous parts into bone, obliterates the temporary
atures, fixes the epiphyses, and fills up many of the
utrient holes, now no longer necessary, 1In old age
ie deposition of calcarcous matter obliterates by de-
K 2

-
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grees even the more permanent sutures, and mnders
the parietes of the cranium dense and brittle ; the
teeth are shed, and the lower jaw undergoes the

adual changes in shape and position consequent on
their loss. (110)

SrructuRE AND Uses. The skull is designed tc
contain and protect the delicate organization of thel
brain and its dependencies ; a purpose for which it ie§
very well adapted by several advantages of situatior i
and structure. Thus, it is placed on the top of ar|
elastic column, and within the range of two limbe §
which, on the approach of danger, rise instinctivelyf
for its defence. In shape, it is an egg-like dome i
with walls which are tough externally, spongy in th-
middle, and extremely dense and hard within; :§
triple structure, which enables them to deaden mucl
of the force of concussion, and to oppose a considerabl §
resistance to the residue. The floor of the eraniun i
presents four strong wedges, diverging from a comnmo: 48
centre : viz., the body of the s]-henuicl in front, thl
basilar process of the oceipital behind, and the petrou!
process of the temporal on each side. The sides ¢ Fal
these wedges are only connected by the interpositio el
of plates of cartilage ; so that they are not rigid, bufi
capable of yielding « little to mechanical violenccfisi
The roof of the cranium consists of broad bhones, alter!’s
nately overlapping aud overlapped at the bordersiin
so as to afford cach other a mutual support.  They ar v
united above by strong interlocking teeth, and prd o
vented from starting outward below by the ascendin®iy
Processes of the temporal and sphenoid (which lattes
bone—well called the bey bone of the skull—curves 1
oreater wings upward, to bind together the vault
the eranium, and its pterygoid processes downward, |
hold in apposition the two lateral divisions of the face
The voof of the cranium is further strengthened 15
tuberosities at all the exposed points, and by tv
strong ribs (analogous to the groiings of architecturc:
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which run round it, one in the longitudinal, the other
in the transverse direction, crossing each other behind
at the occipital protuberance, and abutting below upon
ithe wedges of the floor. These ribs correspond to clefts
in the cerebral mass, and can therefore transmit con-
siderable vibrations without affecting its substance;
a provision of great importance, because concussions,
¥ or violent vibrations of the brain, are often more
| fatal than laceration, or even partial destruction of its
sabstance.

With this brief analysis of its structure and me-
chanism we conclude the descriptive anatomy of the
skull—the most strongly fortified part of the skeleton
—the very citadel, as it were, of life. Andin quitting
. the subject, we may take occasion to observe, with
what 2n admirable economy Nature has collected
around this stronghold the delicate organs of the prin-
. eipal senses—which are thus adequately protected
without additional expense, and at the same time, like
sentinels at the cates of a fortress, contribute to the
security of which they partake.

OF THE BONY PARTY OF THE ORGAN OF HEARING.

Under this head we proceed to describe the auditory
chambers of the petrous process of the temporal bone,
and the oszicula auditds, or little bones of hearing,
therein contained,

The auditory chiambers of the temporal bone, enu-
merated from without inward, are the following :(—
I8t. The external meatus ; Zndly. The tympoaiti, OF
middle ear, which containg the ossicula audit(s
31'1'.“}'. The labyrinth, or internal ear, consisting ot
three distinet ;rf-rtinn'-!_ }-I;U‘.rﬂl in a line one before the
other, viz., the vestibule in the middle, the coehilen in

ont, the semicircular canals Lehind ; -iLhI}'. The in-

m&'-‘{ meeluz,
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OF TUHE MEATUS AUDITORIUS EXTERNTUS,

144. This canal leads frown the exterior of the skull,

imto the tympanum. Its external orifice (which we !

have already described (60) ), has the squamous por-
tion of the temporal above it, the mastoid process
lu,himl,, and the glenoid cavity in front.  Fromn this
point it runs inw; ad and a little forward, forming in
its course a slight curve, the convexity of which is
directed upward and bac kw ard, and terminating in
the external orifice of the tympanum. Now this
orifice, in the recent subject, is closed by a membrane
(membrana tympani) stretched across it ; and it is so
inclined, that a line drawn perpendicular to the outer
surface of that membrane, passes, not directly out-
ward, but outward, downward, and forward ; and, as
the obliquity is at the expense of the upper and pos-
terior walls of the meatus auditorius externus, 1t
follows that this passage is longer at the lower than at
the upper part, and also in front than behind. It 18
sialler at its inner than at its outer extremity, and
siightly contracted, like an hour-glass, in the middle,
1is vertical transverse section is of an oval form, with
the greatest diameter from above downward. The
length of its axis in the adult is about ten lines,® The
anterior and inferior portions of this canal wre formed
by a curved osscous lamina which presents a rough
cdge externally, contributes in front to form the
gluuml cavity Maul vaginal process, and blends above
and behind with the rest of the bone.  In the fartus
his lamina is a mere detached ring of bone, incomplete
at the upper part ; so that at tlis Iwriml the external
meatus 1s deficient.  Tus external ovifice gives attach-
ment to the cartilage of the auricle, or car, commouly
so called, and it is hined in the recent state by a cars
tliaginous tube prolonged from the auricle.

* A line is one-twelith of an reh
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OF THE TYMPANUM, OR MIDDLE EAR.*

145. The tympanum is a cavity of irregular form,
lituated just over the jugular fossa, with the carotid
~anal in front, the mastoid cells behind, the meatus
‘xternus to its outer side, and the labyrinth or in-
ernal ear bounding it within. Of its diameters, the
“ntero-posterior, which is the most considerable,
neasures in the adult about five lines; the vertical,
‘vhich is next in length, averages about three lines;
nd the transverse, which is the shortest, measures
setween two and three lines at the upper and back
jart of the cavity, and between one and two lines
selow and in front. This last diameter is subject 1in
ife to slight variations, from a cause which will be
resently explained. The tympanum has six walls ;
- external and an internal, a posterior and an anterior,
. superior and an inferior. The two first of these
\valls are flat, and their limits are indicated by distinct
ingles ; but the four last being curved, run into each
other, and are only to be distinguished by their rela-
- ive positions.

WaLrs, Euxternal. Perforated by the oval orifice,
wross which, in the recent subject, the membrane
ympani 13 stretehed ; an orifice which is so large, that
n the dry bone this wall seems almost deficient, only
+ small portion appearing above and below the aper-
ture. The edge of this orifice is grooved, to receive
the membrane. It iy identical with that which has
already been mentioned ag forming the inner extremity
of the external meatus; and its obliquity, which was
ghown to add length to the lower wall of the meatus at

* The stadent will reqnire a magnifying glass and some fine
briatles, in stadying the minute canals and foramina of the mid-
dle and internal ear.  An old brush aupplies the best bristles fur
this purpose, a8 their ends, rounded znd polished by use, slip over
little inerualities, in which rceently cut bristles are lialle to
catch. '
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the expense of the wpper, has of course exactly the
opposite effect on the tympanum ; increasing the ex-
tent of its wpper wall at the expense of the lower. The
outer wall presents three small apertures, one behind,
the other two before the orifice of the membrana tym-
panl.  The first is the orifice of the iter chorde pos-
terius ; the second is the (luserian fissure : the third is
the orifice of the iter chordew anterius. The iter chorde
postercus is a minute canal which commences below in
the aqueductus Fallopii, near the stylomastoid foramen,
\60) ascends in front of the aqueduct, (164) and opens
m the tympanum behind the aperture for the mem-
brana tympani, close to its margin, and at the level of
its centre. This canal transmits a nerve.* The
Glaserian fissure, (58) which is said by H. Cloquet,
Magendie, and others, to traverse the floor of the
tympanum, does, in fact, open just above the orifice
for the membrana tympani, near the point of junction
between the anterior, superior, and external walls,
This fissure, though it presents a lensth of half-an-inch
on the exterior surface of the bone, appears within the
tympanum merely as a little slit, about a line long ; it
gives passage to a muscle, + to several small blood-
vessels, and to the pirocessus gracilis of the malleus.
(149) Just above this opening appears the tympanine
orifice of the <ter chordie anterins. This is a minute
canal, which runs obliquely forward, downward, and
inward, parallel to the Glaserian fissure, to open in the
retiring angle formed between  the squamous and
petrous portions of the temporal hone. It lies on the
outer side of the Eustachian tube (to which it is nearly
parallel), and transmits a nerve.* The membrana

* The chorda tympani; a retlected braneh of the facial, civen
ofl’ by it just betore it passes out of the aqueductus Fallopii,

T Laxator Lympani,

I Chorda tympani.—This nerve is generally said by the Enelish
anatomical writers to leave the tympanun by the Glaserian tissure,
M. ”'ll:.rllil'l' first I!I'?‘-l'l"i'l'l:l the separate canal deseribed in the
text,  Several specimens, in my possession, prove his account to

R e
- g —p . - y
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tympani, which forms the principal part of the outer
wall, belongs to the soft parts, and must not therefore
oe here described. We may observe, however, that
~t1s supplied with muscles, by which it may be drawn
zither inward or outward, and that these changes in
.18 position produce corresponding variations in the
«width of the tympanum. Tuternal. This wall is verti-
al, and looks directly outward. It is perforated by the
fenestra ovalis, an aperture which leads from the tym-
anum into the vestibule. (163) The fenestra ovalts is
an irregular ovoid, curved above, but nearly straight
selow.  Its long diameter is nearly horizontal, it is a
ittle larger behind than before, and its rim is turned
nward towards the vestibule. It is closed in the
ecent state by the base of the stapes, (150) which
1warly fits it ; a membrane, called the membranae
fenestree orolis, extends fromn its rim to this bone.
['his membrane i3 exactly opposite to the membrana
ympant ;* and 13 connected with it by the ossicula
wuditds, which stretch like a chain across the tym-
sanum, from one membrane to the other. DBelow
he fenestra ovalis is an eminence of a triangular
‘orm, with its apex directed backward. This is called
e promontory ; it i3 hollow, and its cavity belongs
0 the cochlea, (138) It is traversed by three grooves,
#hich lead to three minute canals, These little paag-
sages will be described in the next section. The
swer part of the promontory is perforated by a tri-
wngular hole, improperly called the fenestra rotunda,
'his hiole i3 not seen unless the promontory is looked
£ froma below ; an imaginary axis drawn through its
entre, would pasa from below upward, forward, and
nward ; it leads from the tympanum into the cavity

e TT e +. I Nnave h-’;Tin--‘-rI‘ hn‘,l'i;,[.:'[.r' Th:li t}”'. 1'1.!;.-' IF“"‘“‘{“L'I"“ SO pr-
!r{]l"ﬂ f’g:-f !l illlr‘.l ‘}ii' !':"rr.r'ﬂl'l]ll'l“ Ei-‘r :I. COINTndGn ‘-”-'rl'“,‘_'r r]'l”" 'ﬁ_}]i'..ll
Jr:'l:':_:-a-*,”]. e the i’JT'l".-':1|i.“:- errar has I‘r’i}':lh}_‘" Arysen,

Fhe tympannrn, on acconnt of these two opposite membranes,

18 been comparerd to a rilitary drumn,—whenee its name,
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ol the promontory, and as that cavity forms part of
the cochlea, it leads from the tympanuwm to the coch-
lew.® It is closed in the recent state by a membrane,
called the membrana tympani seccundaria. A horizontal
rounded eminence passes across the inner wall of the
tympanum, just above the fenestra ovalis, aud behind
that opening makes a curve, descends neurly vertically
on the posterior wall of the tympanum, and disappears.
This curved emincnce indicates the course of a canal
called the aqueductus Fullopii, the description of which
is deferred for the present. Just in front of the ver-
tical portion of this eminence (and consequently be-
hind and below the fenestra ovalis), there is a little
conical eminence called the pyramid.t Its base is
directed downward ; its apex projects freely into the
tympanum, being curved forward, so as to point to
the posterior extremity of the fenestra ovalis. This
eminence contains a cavity called the fistula, and 1ts
summit is perforated by a hole. In the recent state,
the fistula lodges a minute muscle,f the tendon of
which passes out through the hole. The cavity of the
pyramid 1s usually said to terminate in a cul de sac.
It s, 1 fact, prolonged downward as a canal, winch
at first descends vertically, parallel to the aqueductus
Fallopn, and only separated from it by a thin osseous
plate ; and afterwards curves forward, and opens on
the lower surface of the petrous portion, anterior and
internal to the stylo-mastoid foramen. (60) This canal
communicates with the aqueduct of Fallopius; 1t
sometimes bilurcates below ; it gives rise to a short

* This hole is usnally deseribed as being below the promontory ;
ane \I'I]L"-‘-'IHH caleul: liHi Las ONVeN the Crrolcons 1lli]r11'--[-.lll that
it perforates the inner wall ol the tympanum beneath that emi-
menee-—wherens, in faet, it is an aperture in the promontory itse if,

t The pyramid, together n]th the vertical portion ot the emi-
nenee deseribed _]||-I betore it, belongs to the posferior wall, 1t
is desceribed here, in orvder that its velitions with the olyects on
the inner wall may be more clearly understood,

1 Stiapedius,
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orizontal canal, which loses itself in the diploé.
These two latter points I give on the authority of M.
& Huguier, the discoverer of the canal ; but, of its exist-
:nce, and communication with the aqueductus Fallopii,
[ have satisfied myself by observation.) Justin front
uf the pyramid there is a little depression, or nook,
secasioned by the eminence of the promontory in front,
1and of the pyramid behind ; it is sometimes called the
rsinus of the tympanum, aud there are often several
- ittle bony threads, swetching across it from the apex
»f the pyramid to the promontory, and rendering the
Aistinction of these parts rather difficult to an inex-
serienced eye. Posterior. This wall is wider above
‘ban below, and presents at its upper part one or
nore orifices, belonging to a canal or cunals, leading
lownward, backward, and outward, into the nastoid
ellz.  These are cavities in the mastoid process,
‘wbich vary considerably in number, size, and form.
[here are generally three or four large ones in the
:entre, surrounded by others not much exceeding in
s1ize the comnmon cellules of the diploé. They all com-
municate with each other; but are invested in the
‘ecent state by a prolongation of the lining menibrane
of the tympanum, which separates them from the com-
mon cells of the diploe.  Beneath the opening of these
:ells appear the vertical portion of the eminence formed
hj’ ANZ -"H;m?r!.'nt-"fu.f I"Jri,”f:"u-f..i‘.‘ and the ;;_r;rr.tm,fd (w]:ich
were mentioned in the description of the internal wall).
.-l -‘u'—.l‘tf:r*. Th]d. W:L”, ||I._; Lhr; l"’:'”-"ri'”'r H wiill!!' .‘i.htﬂ-"&
:’-h“ﬁ velow. It presents at its upper part, just at the
wevel of the fonestra ovalis, two orifices, situated one
above the other, which are the posterior apertures of
vwo conals,  These canaly run from the anterior wall
of the tympanum forward, inward, and a little down-
ward, Lo the retiring angle formed between the petrous
aiil wuamousd portions of the L--m]mr;tl bone.,  "Their
anterior orifices oceur in this angle, where they have
E:.Lr_-:.-!_}' Leen [;r;i;.‘_-r:*l out, in the ilv;-:t:'i].."'.wn of the
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temporal bone. (60) The two canals appear to result
from the subdivision of a single canal, by an extremely
delicate horizontal lamina, called the jrocessus coch-
leaviformis. They are quite parallel to each other.
The superior and smaller is called the canal of the
tensor tympant. It is rounded, and in the recent
state occupied by the small muscle ;* from which it
takes its name. It lies immediately beneath the upper
surface of the petrous portion ; close to the hiatus
LFaliopii. (60) A minute passage, about a line in
length, runs from the middle of this canal to the
groove leading to the hiatus Fallopii ; it transmits a
minute nervous filament.+ The posterior extremity
of the canal of the tensor tympani is prolonged back-
ward into the cavity of the tympanum, forming a little
curved conical eminence, strongly resembling the
pyramid, and like it perforated at the apex by a hole
which transmits the tendon of the muscle lodged within
its cavity. This anterior pyramid, as it may be called,
1s much more delicate and fragile than the posterior
pyramid ; insomuch that its upper half is frequently
destroyed in the preparation of the bone, and nothing
is left of it but a little curved lamina, which looks like
a mere prolongation of the cochleariform process ; and,
in fact, 1s usnally described as such. M. Huguier was
the first who gave a correct account of the anterior
pyrancd. 1 have a bone in which this part is nearly
perfect, quite sufliciently so to show its original size
and form.  The inferior and larger of the two canals
under review is the bony portion of the Eustachian
tube.  This canal is seven or eight lines long, and runs
from the tympanum downward, forward, and inward ;
its posterior, or tympanitic orifice, is wider than its
anterior opening, which is joined in the recent sub-
jeet to the cartilaginous portion of the lﬂnut:u*hi:m
tube ; the entire passage forming a communication
* Tensor tympani, or internns malled,
+ Sent from the otie ganglion to the internus malled,
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setween the tympanum and the pharynx. JInferior.
Chis wall is very narrow, and presents nothing re-
‘narkable except the orifice of one of the minute canals
of the tympanum. (146) Superior. Wider than the
rnferior, and perforated by some pores which transmit
4 mall blood-vessels.

OF THE GROOVES ON THE PROMONTORY, AND THE
MINUTE CANALS TO WHICH THEY LEAD,

146. To enable the student to understand clearly
“he relative position of these little passages, it is neces-
sary to premise that a small nerve, called the nerve of
Jacobson, enters the tympanum by a hole in its Hoor
a1ear the inner wall, ascends a little way on the pro-
montory, and just in front of the foramen rotundum
livides into several branches. Three of these branches
“un in grooves on the surface of the promontory, di-
wverging from each other, to three little orifices, by
which they finally quit the tympanum. These orifices
\are the tympanine extremities of three little canals
which traverse the substance of the petrous portion,
and convey the nervous filaments to their respective
‘destinations. We have, therefore, to examine, first,
bhe paszage by which the nerve of Jacobson enters the
tympanum, called after ity discoverer, the canal of
Jacohzson ; secondly, the three grooves which diverge
from the tympanine extremity of this canal; and,
lastly, the three minute canals, to the tympanine
extremities of which the grooves conduct. Before
entering on their description, we must warn the
student that semetimes the canal of Jacobson, instead
of opening in the tympanum, ascends in the substance
of ita internal wall and gplits into three diverging
eanalz, which pursue the same course, and bhecome
continuous with the same canals, as the qrooves wWe
shall presently describe, In these instances, instead
of grooves diverging from a common orifice, and
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leading to three other orifices, we have eanals concealed
within the substance of the lamina which forms the

promontory ; so that neither grooves nor orifices are
to be seen on the walls of the tympanum.  On the

other hand, one or more of the grooves may be so
superficial as to be scarcely perceptible, except in the

immediate vicinity of the orifices ; and 1 have ex- -§-
amined some specimens in whic, though the orifices =

were present, no traces of the grooves could be dis-
covered, even with a lens.

The canal of Jacobson commences on the under sur-
face of the petrous process by a fossula of variable size,
situated on the erest which separates the lower orifice
of the carotid canal from the jugular fossa. (60) From
this point it ascends to the tympanum ; sometimes per-
forating the floor of that cavity close to the internal
wall, and just beneath the promontory ; sometimes
ascending a little way in the substance of the lamina
which forms the promontory, to open just in front of
the foramen rotundum. Tt is from this point that the
three grooves of the promontory diverge. The anterior
groove runs horizontally forward to an aperture situ-
ated in the line of junction of the anterior and internal
walls, not far above the floor.  The middle (roove runs
upward and forward to a little aperture, also situated
in the angle formed by the junction of the anterior and
internal walls, but much hicher up ; being on a level
wit-h, and jth internal Lu,_t,]w t'*\-*mp:mine orifice of
the Eustachian tube. The posterior groorve, which is
the deepest and most distinet (and frequently traceable
when the others are absent), runs vertically u]m*m‘d
to an aperture in the internal wall, close under the
anterior pyramid (commonly called, the processus cochs
leariformis).  Suchare the groores & and from tlu:n_*i we
ass naturally to the canals, the tympanine openings
of which we have already noticed.  The eanal to which
the anterior groove conduets, runs forward from f.zhﬂ
above-mentioned orifice “situated in the line of junction

e
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stween the anterior and internal wall of the tym-
num, not far above the floor,” to open in the poste-
or wall of the carotid canal, just where it changes its
rection. The canal to which the middle groove con-
1cts, commences at the orifice, “just internal to the
‘mpanine extremity of the Eustachian tube,” and runs
rward and inward, parallel to the vertical plane of
aat tube, but ascending iustead of descending, to
sen upon the anterior surface of the petrous process
. the point just internal to the anterior opening of
we canal of the tensor tympani which lies immediately
sove the Eustachian tube. The canal to which the
saterior or vertical groove conducts, runs forward,
pward, and inward, to open in the hiatus Fallopii, or
i the groove leading to it.*
* Of these three grooves and canals, the first and last
ribed are sometimes double, on account of the sub-
ivision of the filaments they respectively transmit.

OF THE BONES CONTAINED IN THE TYMPANUM, OR
OSSICULA AUDITOS,

147. These bones, three in number, and very small,
re named after objects which they are thought to
=gemble, the malleus or hammer, the incus or anvil,
nd the stapes or stirrup. A fourth is sometimes de-
an&d_umler the name of the lenticular bone. This
 a minute rounded bone, interposed between the

* The nerve of Jacobson is a branch of the glosso-pharyngeal
erve. The filament transmitted by the first groove and the
I’”&“P‘*ﬂfhﬂ:’{ canal, enters the carotid eanal, and joins the carotid
ﬂ?n:hﬁﬂ;‘t‘:ﬁﬂh—m# a r-frr{srnrirr'if-:ltirn_l hetween the if]fﬁ-‘l”-]lhilfj’ll'
el e if”'[‘?'h‘f”[f. I'he filament tr_:msnlluf:fl h-"'. the
Be LTOve and canal passes out of the eraninm by the middle
werated oramen, and just beneath the foramen ovale joins the
tic ganglion, of which it is regarded by Arnold as one of the
ngins or roots. This filament is called nervos petrosus super-
cialis minor, in contradistinction to the nervus petrosus super-
cialis major, or cranial branch of the Vidian. The filament

'. s " r " *. . o= E 4
ansmitted by the third groove and canal joins the nervus
etrosus superficialis major,
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incus and stapes ; but as it is almost always united to
the incus, even in the feetus, it is considerved by the
best anatomists as an epiphysis of that bone. The
three remaining bones have this relative situation,
The incus is placed between the other two ; 1t projects
forward from the posterior wall into the centre of the
tympanum ; and is articulated, externally to the
malleus, which is connected with the nembrans oy
pani, and internally to the stapes, which is connected
with the membrana fenestra ovalis.

148. INcus. This bone bears a strong resemblance
to a molar tooth. It is divided mto a body (which
may be compared to the crown of the tooth), and two
branches (which represent the fangs). The body is of
a somewhat square form, but compressed from side to
side. Its {nner surface is slightly concave, its outer
surface is convex, and its anterior surface, or swmmit,
which is directed forward and a little upward, is
concave from above downward, convex from side to
side, and covered with cartilage for articulation with
the head of the malleus. T)e superior branch, or
short process of the incus, is shorter and thicker than
its iuferior braneh, or long process. 1t arises from
the back of the= body, and runs backward, and a little
downward and outward, to the posterior wall of the
tympanum, where it terminates in a point which rests
in the orifice of the wmastoid cells. The tiferior
branch, more long and slender, arises from the lower
end of the body, and descends obliquely forward and
iward, till it is on a level with the fenestra ovalis,
Its lower extremity (which is exactly opposite the
centre of the fenestra ovalis, but separated from it by
the lenticular bone and the stapes) 1s curved a little
inward, and presents, sometimes the surfice which
articulates with the os /e nticulare, more frequently
that bone itself, united to it as an epiphysis,

149, Marurus. This bone is divided into a head, a
neck, a handle, and two processe 8, Viz. the processus
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racilis, and the processus brevis. The head is the
argest and uppermost part of the bone, and articulates
ith the incus: the fandle is a vertical branch of
one, which rests against the membrana tympani ; the
‘eck is a short contracted portion which joins the head
» the handle, running obliquely downward and out-
vard from the former, so as to form an obtuse angle
ith the latter; the short process is a little conical
‘rojection, which rises from the angle formed by
ae junction of the handle and neck ; and the pio-
wsus gracilis is a long, curved, and delicate process,
“nich rises from the anterior part of the neck itself.

The head is of an oval form ; its posterior surface
convex {rom above downward, concave from side to
‘de, and covered with cartilage for articulation with
1e anterior surface of the body of the incus; its
sber surfaces are free.  The neck is somewhat thicker
1an the handle ; its inclination downward and out-
ard from the body has been already mentioned.
he handle adheres firmly to the membrana tympani, *
hich it draws inward, so as to render its outer sur-
e concave., The handle is curved forward at its
'wer extremity, which corresponds to the centre of
¢ membrana tympani. A radius drawn from the
mtre of this membrane vertically upward to the cir-
imiererce would nearly represent the position of the
andle of the malleus. The processus gracilis runs
‘om the front of the neck, first forward, and then
atward, to enter the Glaserian fissure, where its
mnmit gives attachment to a muscle.t The place
* this process is sometimes supplied by a mere
gamentous cord.  The processus brevis runs obliquely

* The membrana tympani consists of three laminw®: an exter-
d larina, continuons with the delicate reflection of the cutis
hich lines the meatus externug; a middle fibrous lamina or
"Oper tympanine membrane ; and an internal laming continuous
ith the mneons lining of the middle ear, It is bhetween these
/0 latter laming that the handle of the malleus is illtUrIIUHL"l.

t Lazator tympani, or anterior mallei,
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upward, outward, and backward,* from the junction
of the neck and handle: it lies in contact with the
membrana tympani, and gives attachment by its
summit to a muscle.t With regard to the exact
relative position of the malleus, its head is situated
in front of the incus, but its other parts are external
to that bone.

150. Srares.  This bone, which strongly resembles
a stirrup, extends horvizontally from the long pro-
cess of the incus to the fenestra ovalis. It is divided
into head, base, and two branches., The head (which
corresponds with the top of the stirrup) is situated
externally, and is supported by a short neck, which
gives attachment posteriorly to a muscle.f The sum-
mit of the head is directed outward, and presents an
oval cartilaginous depression for articulation with the
lenticular epiphysis of the incus. The base is the
mnermest part of the bone, and represents the foot-
bar of the stirrup ; it is a thin flat plate, correspond-
ing in_shape with the fenestra ovalis, which it loosely
fits. Its loweredge is straicht, its upper edee curved,
and its posterior a little larger than its anterior ex-
tremity. Its internal surface is concave, and its cir
cumference is connected with the rim of the fenestra
ovalis by the membrana fenestra ovalis.§ Of the
two branches, the anterior is the shorter and less curved.
They arise from the neck, and run inward, diverging
fr‘n]l! E:t(:h t'lthi'l‘. to the lemﬁitl} Cllt]:ii of the ljl:ISE;
They circumscribe (with the base) a triangular space

* Cloquet says “ backward.” Quain “outward at rieht ancles
with the handle.” Cruveilhier “a little outward.” PPossibly the
direction of’ the proeess may be subject to variation: in all the
specimens 1 have examined, it has taken the direction deseribed
in the text,

+ Tensor tympani, or internus mallei.

1 Stapedius,

ﬁ ']‘IIE‘! IF.'IH-I." l'If”Il' ﬁtil}ll"ﬂ T l"['H"Il_InH'qI TH"T woon fwao I:l'l'.ll:l“ii‘ “f'['hﬂ
membrana fenestrie ovalis, exactly as the handle of the malleus
cielosed between two laminee of the membran: Ly mpani.
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‘lled in the recent subject by a delicate membrane.

v groove, which receives the border of this mem-
‘rane, traverses the opposed edges of the anterior
‘nd posterior branches, and the outer surfice of the
ase,

This bone is sometimes very small, as though
‘trophied. Cruveilhier mentions a case of this sort
1 which the two branches were joined together.

151. StrUCTURE. The ossicula audiths consists
hiefly of compact tissue, though a little cellular is
ound in their thickest parts.

152. DeveLopMENT. By a single point of ossifica-
on for each. ARTicULATIONS. With each other, and
ith the walls of the tympanum, at the several points
aat have been described.

OF THE VESTIBULE,

153. This is a small ovoid cavity situated internal to
\e tympanum, external to the meatus auditorius in-
'rnus, and above the jugular fossa. Tt is the middle
" the three portions into which the labyrinth or
iternal ear is divided ; the cochlea being in front of
, and the semicircular canals behind. 1t is wider
oove than below, and divided into two unequal fissule
¢ a horizontal crest on its inner wall ; the upper of
1e8¢ 13 the larger, and has a semi-elliptical form : the
wwer 13 amaller in size, and nearly hemispherical in
1ape.  The vestibule presents cight orifices; five
“which are the apertures of the semicircular eanals,
hese latter are situated at the posterior part of the
wity., Their relative position cannot be understood
Il the semicircular canals themselves have been ex-
nined. Their description is therefore deferred. (156)
f the other three, one, situated in the outer wall, is
e Jeneztbra gralig Fl.|r-'::1.f|:.|' f!n::-u:rihr:tl. In the r!r_'f bone
e vestibule communicates with the tympanum by
us aperture ; but in the recent subject it is closed by

L 2
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the stapes, by its own proper membrane, and by the
general lining membrane of the vestibule. The two
remaining apertures are, the apertura scalee vestibuli
cochlece, and the ostewm enternwm aqueductils vestibul,
The former is an oval hole, situated below and before
the fenestra ovalis, and leading into the external scala
of the cochlea. (162) The latter is a minute orifice in
the inner wall of the vestibule, situated just below and
before the orifice common to the two vertical semi-
circular canals. (155) A short groove, called by Mor-
gagni, the recessus sulciformis, runs downward and
forward from this orifice, which is the vestibular open-
g of the aquepucrus VESTIBULL. This is a very
narrow canal, about four lines long, which, commenec-
ing in the vestibule by the last-mentioned aperture, at
the posterior extremity of the recessus sulciformis, runs
for a little distance upward, inward, and backward;
then, forming a curve, passes downward, inward, and
backward, becomes much wider, and terminates near
the middle of the posterior surface of the petrous pros
cess, In a narrow aperture or slit which has been
already deseribed. (60) Desides these principal aper-
tures, the inner wall of the vestibule presents many
small pores for the transmission of nervous filaments.*
These pores are so numerous at the anterior and in-
ferior part of the mner wall, as to give it a eribriform
appearance. Hence the name wmacula eribrosa, which
lias been applied to this part of the wall of the vesti-
bule.

B e e

OF THE PULVIS VESTIBULARIS,

154, This is a calcareous powder contained in the
two membranous saccules which oceupy, in the recent
subject, the two fossme of the vestibule. It appears to
be the vestige, in mammalia, of certain coneretions of
considerable size and regular shape, found in the laby-

B~ T

-
-

* Ramifieations of the acoustic nerve.

o
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inths of fishes. It is called ofoconia (drds kbvs, auris
alvis) by its discoverer, M. Breschet ; who attributes
5 it the function of remfurmncr the sonorous vibrations
f the fluid, contained in the membranous sacs of the
-estibule.

OF THE SEMICIRCULAR CANALS.

155. These are three curved tubes, situated behind
he vestibule, into which they open by both extremi-
ies. One is horizontal, the other two are vertical. Of
‘he two vertical, one is superior, and has its convexity
irected upu.ard the other is posterior, and has its
onvexity directed backward. The inner leg of the
uperior-vertical, and the upper leg of the posterml-
~ertical, unite about two lines before their termina-
ion, to form a common canal which opens by a single
perture at the inner and back part of the roof of the
cestibule. Each of the four remaining legs of the
emicircular canals opens into the vestibule by a sepa-
ate aperture,

The zuperior-verlical, which stands ereet, like a
wridge, over the vmtlhulrz, in a plane parallel to its
waterior wall, commences mtern'ﬂ]y in the roof of the
~egtibule, at tha common orifice just described, ascends
» little, then curves trangversely outward, and again
lescending perforates the roof of the vestibule at its
wsterior and external part. The summit of this canal
orms an eminence on the anterior surface of the
yetrous process ; as we have already observed in the
leseription of the temporal bone. (60) The posterior-
vertical, which pr-‘:p-{.t-a from the back of the vestibule
n a plane parallel to ita inner wall, commences by the
ommon canal before mentioned, first passes horizoin-
'fF*:“F backward, then curves downward, and then, run-
ring forward and upward, re-enters the vestibule by
wn aperture in the posterior wall, situated vertically
elow the point from which it set out. The horizonlul,
~#hich projects from the back of the vestibule in a
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plane parallel to its floor and roof, but nearer to the
latter than to the former, commences internally by an
orifice in the posterior wall, situated between the two
apertures of the posterior-vertical canal (¢. e. the com-
mon orifice above, and the proper orifice of the pos-
tertor-vertical below). From this point it runs back-
ward a little way, curves horizontally outwa rd, and
then bending forward, opens again into the vestibule
by an aperture in its posterior wall, situated just
below the outer orifice of the superior-vertical canal.

156. Thus, of the five apertures by which the semi-
circular canals open into the hack part of the vesti-
bule, three are situated internally, one above the other;
two externally, in a similar relative position.  The
three inner ortfices, enumerated from above downward,
are, - Ist, the orifice common to the two vertical ;
2ndly, the internal orifice of the horizontal - drdly, the
inferior oritice of the posterior-vertical. The two
outer orifices, enumerated from above downward, are,
1st, the outer oritice of the superior-vertical ; 2ndly,
the outer orifice of the horizontal. *

157. Each of these canals presents at one extremity
a slight dilatation, called an ampulla. The inner ex-
tremity of the horizontal canal, and the short canal
common to the two vertical, are not dilated : the other
three extremities present ampulle.  In the order of
length, beginning with the longest, they run thus:

* The semicireular canals have not, strictly speaking, the
precise divections here desevibed, Thus the :-'.11|u'|'iul'-1'm‘tit':l_l 18
not exietly transverse, nor perfectly upright, its outer leg being
anterior, and a little superior, to it inner., Again, the posteriors
vertical melines downward  andd ontward, and the horizontal
downward and inward.  The curve of the former is in a plane ab
right angles to the axis of the petrous process ; the eurves of the
two latter are in planes parallel 1o that axis,  Until, however,
the purpose and meaning of the relative situation of these 4:':111!135
is ascertained, the student will perhaps be wise to spare his me-
mory the burden of these minutine,  An ultra-precision in niere
details is not only nseless and tritling initselt, hut peenpies time
and thought which mizht have been more profitably employed.

—
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posterior-vertical, superior-vertical, horizontal. The
great superiority in length of the posterior-vertical is
occasioned by its describing in its course a larger por-
tion of a circle than the others. Each of these canals

is formed of a compact smooth lamina, embedded in
tthe reticular tissue.

OF THE COCHLEA.

158. It is impossible to form a correct idea of the
.cochlea without actual inspection of the cavity itself.
1Tt is of a pyramidal form, and may be described in
.general terms to consist of a plate which forms the
base of the pyramid ; of an axis called the modiolus,
‘which rises perpendicularly from the centre of that
‘plate ; of a conical tube spirally wound round that
axis for two turns and a half ; and of a delicate lamina,
called the lumina spiralis, which is contained within
' that tube, follows its windings, and divides itinto two

unequal parts, called the two scalw of the cochlea. In
the adult bone, however, the outer surface of the conical
tube i3 continuous with the surrounding osseous tissue,
30 that the cochlea has the appearance of a spiral -
caration in the substance of the petrous process, rather
than of a spiral tube. We shall conclude this rough
outline of the eochlea with the observation, that the
pyramid, or cone, which it forms, does not stand up-
right on its base within the petrous process, but has
a position rather resembling that of a sugar-loaf laid
on its side : g6 that the plate which forms the base of
the cochlea is placed on its edge vertically; the mo-
diolus projects horizontally outwards ; and the scale,
instead of leading, like winding staircases, from below
upward, lead, in consequence of this horizontal posi-
tion of the modiolus round which they turn, from
within outward. We shall next describe, more mi-
Il'ﬁll":l_'_v', these several parts,

159. Base or 1E Cocines.  Formed by a plate
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of bone standing nearly vertically within the petrous
process, but so inclined that its inner surface looks in-
ward, backward, and a little upward, its outer surfice
In the opposite direction. A the membrana tympani
at the same time closes the nner extremity of the
meatus anditorius externus, and forms the outer wall
of the tympanum : so does this plate, interposed in a
similar manner between the meatus auditorins ex-
ternus and the labyrinth, close the former, and also
constitute the inner wall of tle latter ; its inner sur-
face being seen when we look into the meatus, and its
outer surface Appearing within the cochlea and vesti-
bule. It is important that t]e student should clearly
understand thig relation, becausge branches of an im-
portant nerve pass through this plate, from the meatus
auditorius internus into the cochlea and vestibule.

160. MobioLus, A bony axis, which arises, by a
broad base, from the centre of the last described plate,
runs outward, forward, a little downward, becoming
narrower, and terminates at t)e apex of the cochlea,
in an expanded summit, resembling o funnel, and
called the 7ufundibulum, Its base is hollow : and the
cavity appears as a litt]e depression at the bottom of
the internal auditory canal. The modiolus Is traversed
by a number of minute canals, which open upon its
surface by little pores, and transmit filiinents of a
nerve,* which enters the cavity of its base, from the
meatus internus. The tfundibulum, into which it
expands, lodges the terminal branch of the same
nerve. This little cavity is deficient at jts upper part,
so that it resembles the half of i tunnel divided by a
longitudinal section. It i« covered by the rounded
summit of the cochlea : a part which from its form
and situation has  been named the eupola.  (The
student must bear in mind that the summit of the
pyramid formed by the cochlea, is directed, not up-
wards, but outwards.)

* The cochlear branch of the acoustie nerve,

— g
.
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161. LaMrya Spiranis. A thin plate of bone wound
pirally round the modiolus for about two turns; it
ommences between the tympanine and vestibular
penings of the cochlea, becomes gradually narrower
s it pursues its winding course, and terminates in a
ttle Lamular process just where the expansion of the
wundibulum commences. It contributes to form a
=ptum which divides the spiral cavity of the cochlea
ato twounequal parts. This septum, however, isnot per-
:ct 1n the dry bone. That part which is attached to the
all of the cochlea, is membranous, and disappears
uring maceration. It is only the balf which is con-
~zcted with the axis, that is formed of bone. The
Aembranous portion continues from the hamular pro-
¢33 to the sunmnit, or cupola, of the cochlea ; so that
1€ septum of the last half turn of the cochlea is
atirely membranous. This membranous septum, in
aming round the demi-infundibulum, adheres to its
iferior convex aspect, but presents a free margin to
“8 concavity. This free margin is curved, so that with
12 concavity of the infundibulum it forms a round
perture, througzh which the two scale communicate
ith each other.  The lamina spiralis is formed of two
amnellz, between which are numerous fine canals for
1e transmiszion of nervous filaments.

162, Scarse oF THE CocHLEA. One is external
nd smaller, and openg freely into the vestibule by an
val aperturs, situated just bLelow the fenestra ovalis ;
12 other i3 internal ; it would communicate with the
smpanum by the fenestra rotunda (or, as it ought
vther to he f::’i.]]t;r]‘ Lthe fencatra .".'-".r'a'f.rh'ﬁ.!ff.f.r'.;.ﬂ, W-l.*!‘u
ot that aperture closed in the recent state by its mem-
rane. Hence the external is called the seale vestilhunli,
e internal the sealy tympeani,  They communicate
ith each other, near the summit of the cochlea, by
e aperture formed between the cavity of the demi-
funrdibulurn and the membranous p;:rtinn of the
ptam.  The surface of the lamina spiralis which
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corresponds to the scala tympani, is rough ; whereas|

et

the surface, which corresponds to the scala vestibuli, g
15 smooth, and marked with slight transverse striz.* jiT
The scalee gradually contract from their commence- §-«

ment to their termination.

163. AQUEDUCTUS COCHLEE. A minute canal, which §

comnences 1u the scala tympani, by a little aperture,
situate anterior and internal to the fenestra rotunda,
and from thence runs downward, forward, and imward,
Increasing in size as it descends, to terminate in an
expanded triangular orifice, on the lower surface of the

petrous portion, close to its posterior border, and just «Jf
In front of the jugular fossa.” This eanal varies in size §

i different individuals, and is said to be sometimes
altogether wanting. When present it transmits a
minute vein,

OF THE MEATUS AUDITORIUS INTERNUS,

164. This is a straight canal, shorter and smaller 4

than the external meatus, leading from the interior of

the skull to the labyrinth. Its inner extremity, which f °
18 oval and somewhat expanded, opens nearly in the

middle of the posterior surface of the petrous portion.
The canal runs from this point directly outward, and,
after a course of about four lines in the adult, reaches
a vertieal plate which ecloses its extremity. This plate
is divided into two unequal portions by a horizontal
crest ; the wpper and smaller portion is perforated pos-
teriorly by small pores, whicl open on the iyner wall
of the vestibule, and transmit nervous filiunents into
that cavity ; in front, it presents an orifice of con
siderable size, of which we shall presently speak., The
lower portion corresponds, in front, to the cochlea, :’I-ﬂld
presents the cavity of the modiolus : posteriorly it 18
cribriform, and corresponds to that, portion of the illﬂf-‘_r
wall of the vestibule which is called the macula cre-

* These cannot be distinguished without a magnifying glass,
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»a. (153)  All the pores in this plate transmit fila-
:nts of the nerve of hearing.
"The orifice just mentioned is the commencement of
2 aqueductus Fallopii. The course of this canal is
t easily explained. To facilitate its deseription we
.all trace it in a reverse direction, from its termina-
n in the stylomastoid foramen, to its commence-
nt in the meatus auditorius internus. From the
7lomastoid foramen it passes vertically upward,
‘rming an eminence on the posterior wall of the tym-
snum behind the fenestra ovalis ; then, making a
.nd, it runs forward and a little upward, forming an
iinence on the internal wall above the fenestra ovalis ;
d finally it disappears from the tympanum. After
aving the inner wall of the tympanum, it continues
‘run forward for about a line; and then, turning at an
wte annyle, runs inward and a little backward to ter-
inate in the meatus auditorius internus. The exact
tuation of the sharp angle which it thus forms, may
: readily pointed out, even in an undissected bone ;
i immediately beneath the anterior surface of the
strous portion, and about two lines behind the aper-
1re of the Aiafus Fallopii, (60) which canal opens into
1e agqueductus Fallopii just at this angle. The aque-
actus Fallopii, therefore, inay be shortly described as
canal, which runs from the outer extremity of the
ieatus internus to the stylomastoid foramen, making
) this eourse two remarkable bends ; the first, which
very abrupt and angular, being in a horizontal
lane, close under the anterior surface of the petrous
rocess ; the second, which is gradual and rounded,
eing in the vertical plane of the inner wall of the
smpanurm. It is at the first, sharp angle, that the
wrtus Fallopii joing the aqueductus Fallopii.  Each of
nese canals transmits a nerve, #

- ', r i : 5
1"":-' aqueductuz Fallopii transmits the facial nerve, or portio

L LT B  ° = ¥ N ¥ & "
ura of the seventh pair. he hiatus Fallopii transmits the
amal oranch of the vidian, or nervous petrosus superficialis



156 MEATUS AUDITORIUS INTERNUS.

165. Uses. Our knowledge of the uses of the § |
curious apparatus that has Just been deseribed is very &
imperfect, and chiefly conjectural. The auricle, or
external ear, collects, and the meatus auditorius ex- §
ternus transmits to the membrana tympani, the sono- |
rous undulations of the air. The substance of the
auricle itself likewise enters imto sonorous vibra. i
tions, which are propagated along the cartilaginous f ..
lining of the mentus externus to the membrana tym- -
pani.  The vibrations of this membrane travel. partly -
along the jointed lever formed by the ossicula auditis, §
partly through the air in the tympanum, to the mem-
branes of the oval and round toramina.  From those -
membranes the undulations are communicated to the -
liquid that fills the labyrinth ; and, through this me-
dium, they reach the membranons saccules and tubes
that float in the iquid of the vestibule and semi-
circular eanals, and the membranous portion of the
septum which separates the scalm of the cochlea,
These membranons parts receive the ramifications of
the acoustic nerve : by which the impressions of sound
are transmitted to the brain,

The Eustachian tube admits fresh air from the
pharynx to the tympanum : equalizes, under every
variation of temperature, the atmospheric pressure on
the opposite surfices of the membrana tympani ; and,
by permitting the ingress and earess of the air, enables
that membrane to vibrate freely. In its latter funec-
tion it resembiles the sound-hole of adrum ; and the
deafness, which results from  the obstruction, may
sometimes he relieved by [u'-r'f'nr:ll.ing the membrana
tympant, or the mastoid process,

It is probable that the mastoid cells reinforee, by
resonance, the sonorous undulations of the air in the

mijor.  From the hiatus Fallopii this nerye passes into the
aqueductus allopii, and mixes its fibres witly those of the el
It is from this compound nerve that the chiorda tympani is re-
flected,
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mpanum ; and that theseries of ossicula, acted upon
* their proper muscles, adapt the tension of the tym-
.nine membranes to the varying intensity of sounds,
the Iris adapts the eye to the varying intensity of
‘ht. A conjecture has been hazarded (among many
hers) that the semicircular canals may be clws:fruecl
inform us of the direction of qmm{ls, and_ the
chlea to ascertain their musical relations. With
'gard to the former, it is curious that they are
ampet-shaped tubes, whose smaller ends are all
suated opposite the membrana fenestrae ovalis ; and
:aose dilated extremities are most abundantly supp'ied
ith filaments of the acoustic nerve. With regard to
e latter, it is remarkable that the membranous por-
on of the septum grows gradually wider as it ap-
oaches the infundibulum, and that the nervous fila-
ents which supply it, pass across it at regulur in-
rvals, successively increasing in length as it increases
width ; and presenting in this IE‘:]'JECt a striking
semblance to the series of strings in a harp. Upﬂu
ch analugies as these, however, little dependence is
be {1a,rs-nl they are useful as stimulants to cu-
ity, but often very fallacious guides of research,

CHAPTER I11.

OF THE THORAX,

166. The thorax or chest i3 a sort of osseous cace,
mposed of bones and ecartilages, and connected with
e middle region of the gpine. It 13 the largest of
e three great cavities of the skeleton: and it i3
rmed by the sternum in front, by the dorsal verte-
% behind, and by twelve ribs and twelve costal
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cartilages on each side. The dorsal vertebre having
been already examined, it remains for us in this sec:
tion to consider the sternum. ribs, and costal car-
tilages, and to take a general review of the entire
cavity.

OF THE STERNUM,

1G7. The sternum is a flattened column, consisting
of five hones, and an osseo-cartilaginous appendage,
The uppermost of the five bones remains separate
during the whole term of life ; the other four unite
with each other successively, and at the age of 25
form but a single picce ; the osseo-cartilaginous appen-
dix remains flexible at its Joint with the bone to a late
age ; so that, in the adult, the sternum consists of
three portions. ISach of these, afler a few preliminary
observations, we shall deserilbe separately ; reserving
for the sequel our review of the sternum in aeneral,
The sternal column is situated in the median line of
the body, at the anterior part of the chest. 1n its
form it reminds one of an ancient sword, the upper
piece resembling the handle, and being consequently
called the wanubrivm + the middle representing the
principal portion of the Llade, and hence called the
gladiolus ; while the osseo-cartilaginous portion HIIHIJgh
1t presents many variations of form in ditterent indivi-
duals) frequently comes to a sharp point, like the tip
of the sword, and consequently takes the name of the
f.fl‘ﬁli:f})j'“'f, or _r‘f}a!’r-‘r;-‘f L Hu‘rd.,f',

16S. MANUBRIUM. This is a short, flat bone. of a
somewhat triangular form, with its base, which is the
thickest part, directed upward, and its apex, which is
truncated, pointinge downward., It presents for ex-
amination two surfaces and four borders.

16Y. SURFACES.  Awterior.  Directed forward and
upward, concave from above downward, convex from
side to side, and wider above than below. 1t gives
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_gin to the aponeurosis of two muscles.® Posterior.
~rected backward and downward, smooth concave in
3 vertical, and plane in the transverse direction. It
.0 attaches two muscles.t
'170. Borpers. ['pper. The longest, and much
= thickest of the four. It preseuts on each side an
‘al articular surface, directed upward, backward, and
tward, concave from side to side, convex from before
ckward, and designed for articulation with the
.vicle. Between these two surfaces there is a curved
n-articular depression, called the interclavicular notch.
swer. This border is thick but short, it presents an
al rough surface, which is connected to the upper
rder of the gladiolus by the kind of joint called
aphiart f.:rr;m, or mixed articulation. (See table of
-z joints, p. 8.) The anchylosis of this joint which
:quently comes on in old age, results from the depo-
jion of a thin osseous layer extm*n.:u,lly ; the cartilage
most alwavs remains fibrous and flexible in the
iddle.  Lateral. These borders slope from above
wwaward and inward : present, superiorly, a concave
‘rface into which the fibres of the first costal cartilage
e inserted ; below this a thick curved edge ; and
low this again, just at the angle where the lateral
ns the inferior border, a little concave articular
cet, which, with another similar facet formed at the
jper corner of the second sternal bone, forms a notch
r the reception of the second costal cartilage. The
anubrium therefore articulates, on each side, with
e clavicle, with the first costal cartilage, and with
# 11[-;-»*'.1‘ half of tl‘JF.: gecondd,

171. Grapiorcs, This portion of the sternum is
nger, narrower, and thinner than the manubrium,
* Sterno-cleido-maatoidens, and portio deprimens of the pecto-
lia rnajor. fI-wr an account of the physiological distinetion

pli-" n the latter name, see the author's “ P Inu:rﬂn;_’lf al Oh-

rvatioma on -‘-’"h] ‘rlll-u_nq of the Lpp{r LKI.I"IHI[_‘; 1I’hil,
acor, j iT 1'1;_]

¥t :‘}t*,au'rfl_,‘rlf; ant sterno-thyoid.,
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on whieh, in youth and middle age, 1t is slightl
movable. It is wider below than above, and present
for examination two surfuces and four borders,

172. Surraces. Anterior. Directed forward and u
ward, and marked with three transverse ridges, whic
indicate the junction of the four bones of which this por
tion of the sternun originally consisted. The surfac
that lies between any two of these ridges is concave fron
above downward, and plane, or veryslightly convex fron
side to side. At the junction of the third and fourtl
piece of the gladiolus, there sometimes appears th
orifice of a hole called le sternal  foramen, whiel
passes through the bone from before back wards, Thi:
hole is very variable in size, sometimes open, bu
usually closed by a membraniform cartilage.  Thd|
anterior surface is covered by the skin, and by a musH
cular aponeurosis to which it gives insertion.* Pos
terior. Slightly coneave both from side to side, and from)
above downward. It is marked by transverse ridges.
corresponding in position to those of the anterior sur-|
face, but less prominent. It gives attachment to s
pair of muscles,+ and sometimes presents at its lower
part the posterior orifice of the sternal foramen.

173. Borbers.  Cpper.  Short, thick. and con.!
nected by a fibro-cartilaginous or amphiarthrodian
joint with the lower border of the manubrium.  Lower,
b‘lmrt, and  articulated |I_}” funpﬁf]H'HU'rmr'.f with the
ensiform appendix.  Zateral, These borders ave by
far the longest. Each Presents, just where it joins
the upper border, a little aeet, which combines with
the similar facet of the manubrinm, to form a cavity:
for the cartilage of the second rib., This facet is sue-|
ceeded by a series of shallow cavitios for the third,
fourth, fifth, and sixth costal cartilages ; and quite at
its lower end, where it joins the inferior border, this:

* Belongine to the portio deprimens of the pectoralis major.|
(See note *, pagze 154.)
T The triangulares gterni,
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worder presents a little facet which, with a corre-
ponding one on the ensiform appendix, forms a notch
or the reception of the seventh costal cartilaze. So
hat the gladiolus articulates with the third, fourth,
dth, and sixth costal cartilages, and with p:rt of the
econd, and seventh. These cavities are sepurated by
ntervals, which diminish in length from above down-
vard—the cavities for the second and third costal

artilages being an inch from each other; those for

he fifth and sixth ribs about half an inch apart,
vhile those for the sixth and seventh are a quarter,
ometimes not more than an eighth of an inch apart,
ad in many instances quite contiguous. These inter-
als, which are curved, so as to present the ap-
earances of semilunar notches, correspond to the
ntercostal spaces. It will be observed, that each
wrizontal transverse line corresponds to a pair of
he articular depressions, extending from the middle
f one to the corresponding point on the opposite side.
Zach articular depression is therefore formed between
wo of the pieces of which the sternal colummn origi-
ally consists.  This is one of those points of analogy
wiween the sternal and vertebral columns which we
hall have oceasion to notice more particularly in our
reneral review of the skeleton.

174, Exzirory or Xipuoinp ApPENDIX. This pro-
274 13 cartilaginous in youth, but generally more or
=99 ossified at its upper part in the adult. It is con-
annous ahore with the lower extremity of the gladiolus,
wlow with a strong white aponeurotic lizament,*
.*-‘u*fh descends along the middle of the anterior wall
of the abdorninal cavity, and is inserted below into the
vibes.  The ensiform appendix presents many varie-
=g of size, form, and direction. It may be long or
rh-':r_t. curved or straight, simple or bifurcated, situated
sertically in the median plane, or deflected to one side.

* Linr'r'l. El.lhﬂq
M
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It sometimes presents a hole, and is nccasinnal]y?
altogether deficient. It gives attachment by its
anterior surface to a ligament,™ by its posterior surface|
to some muscular fibres,+ and by its lateral borders to
strong aponeuroses.  On each side of the border by
which it joins the gladiolus, it presents a facet that
completes the noteh for the seventh costal cartilage.

175. The sternal column, viewed as a whole, is
a wide flat symmetrieal bone, forming a sort of buckler
to the organs contained in the chest. It has a slight
general convexity in front, and concavity behind. In
the natural position, its anterior surface looks forward!
and upward, and its posterior surface in the opposite |
direetion.  Its lateral borders are sinuous, each pre-
senting seven articular and six inter-articular depres-:|
sions. The surface of the first articular cavity iss
generally continuous with the fibres of the first costal
cartilage: the other six cavities form diarthrodials
joints with the cartilages which they respectively re-
ceive. The sternum is shorter, and more obliguelyy
placed, in the female than in the male. |

176. Srruervre. Very spongy and cellular within,
well supplied with bleod-vessels, and covered externally
with a layer of compact tissue.

DeveLopmeNT,  The number and position of thed
ossific points of this hone are exceedingly irregular,
The manubrium is developed, sometimes by one central,
sometimes by two lateral points; and in a few rare:
instances even by three or four points.  The gladiolus
is developed in four pieces, each having sometimes one
central, sometimes two lateral ossific points. '{he
appendix ossifies by one or two points situated at its <
upper part.  ARTICULATIONS. With the two clavicles,
and with seven pairs of costal eartilages.

* Costo-xiphoid,
t Of the diaphracm and triangualares sterni,
T OfF the abdominal museles,
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OF THE RIBS.

177. The ribs, with their cartilages, are elastic arcs,
sncompassing the cavity of the thorax, which they
orincipally contribute to form. They are twenty-four
n number, being situated in pairs, twelve on each side
of the chest. * They are distinguished by numerical
appellations ; 1st, 2nd, 3rd, &e., counting from above
lownward. They are divided into three classes, which
tiffer as to the connexions of their extremities, and are
est distinguished by naines expressive of this differ-
:nce.  The seven upper ribs on each side are articu-
ated with the vertebral eolumn behind, with the
sternal column in front, These are, therefore, called
be vertehro-sternal ribs, The three succeeding ribs on
ach side, viz, the Sth, 9th, and 10th, are articulated
vith the vertebral column behind ; but falling short of
e sternum in front, they attach their anterior ex-
remities, each to the cartilage of the rib above. These
Te, consequently, denominated wertebro-costal ribs.
[he two remaining ribs on each side, viz., the 11th
ind 12th, are articulated to the vertebral column
hind ; but their anterior extremities foat loose
-mong the muscles, These, therefore, are simply
ertehral ribs,  The 1st class are commonly called the
rue, and the 3rd class the false, or flouting ribs.  But
he term falze is also applied to the 2nd class ; which
ave hitherto had no particular appellation. 1o
bviate the indistinctness arising from this cirenms-
tance, | have given them a name derived, like the
lenominations of the other classes, from the rela-
1003 of their extremities. The seve al ribs in ench of
hese three clasges present further varietios of length,

" A “apeTnamerary rib is sometimes developed on each side. in
ommexion with the tranaverace [rrocess either of the

T -’:r '.h-'.' :.'_‘__... ]"”J;Jﬂr '-'f_']'Tl':'T'j-r;[_
ile is dleficie

last cervieal,
i More rarely, the first rib on eacly
L an fremt, losing itselt like the Hoating ribs, in the
nbatance Of the mna 163,

M 2
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shape, direction, and articulation. But before en.
tering upon these particulars, we shall deseribe certair |
characteristics which are liable to so few individual
exceptions, that they may be considered us belonging
to the ribs in general.

COMMON CHARACTERS OF THE RIPS.

178. As an example in which to study these general
characters, the student should take a rib from the
middle of the series ; for instance, the fifth or sixth,
and place 1t on the table with its lower edge (w hich
is distinguished by its sharpness) downward. Eachi
rib presents for separate examination a head, a neck, I
and a body or shaft,

179. Heap. This is a flattened articular tubercle,::
in which the rib terminates behind. It presents ai*
horizontal ridye, separating two articular Jucets. Thesel
facets, of which the inferior is the larger, articulate:
with the costal cuvity formed by the bodies of two
dorsal vertebrw ; the ridge Lunuslnmdnw to the 111ter-'i
vertebral fibro-cartilage, and gives attachment to a
liganment. *  The head is Jnmui to the body by theﬁ
NLLL.T This name is given to a portion of the Lone, I
about an inch long, \\IIth rests upon the transverses l!
process of the lower of the two vertebrie with which b
the hend 1s articulated, and gives attachment below to b
a lignment. T Boby or Suarr.  This is the remaining df
portion of thL rib. It is Hut and thin, so as to present 3

I

|

* Interarticular, |

+ Cruveilhier, Clogquet, and many other anatomists, deseribe P
the neck as a eonfracied portion of the vib, ‘This statement res
quires some modification, 1 think, to render it correet as a genera Il
dese 'lI]'lHn'll The neck, indeed, is almost alw avs P I ﬂ'lﬂ !
ghaft s hut exeept in the two or three upper rils, it usually exe sg!
cecds the adjacent portion ol the shatt in width, pre ulltll\‘“"l §
convex ridee, which has all the apropranee of o butiress, : u.i id I'
doubtless intended to stron Wi this pocdon of the boue I.J the <
ver!ieal diveetion,

1 Midale custo-transvesse, Il
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wo surfaces and two borders; and curved, so as to
e convex externally and concave within. Its outer
urface presents, just where it joins the neck, an
winence called the tuberosity of the rib. This emi-
ence iz divided into two parts; an articular portion,
7hich 1s internal and inferior to the others, looks
ownward, backward, and inward, and unites with
ae articular surface that occurs on the transverse
rocess of the dorsal vertebra below it—uon-articular
ortion, which is rough, and gives attachment to a
gament. At a little distance, in front of the tuber-
sity, the outer surface of the shaft presents a promi-
ent line, which passes from the upper edge obliquely
vwnward and forward to the bone. It is called the
igle of the rib, and gives attachment to muscular
pres.t The portion of the bone behind the angle is
ae thickest and strongest part of the rib ; it is more
bruptly curved than the anterior portion; so much
), Indeed, as to give the articular surface of the head
direction forward, as well as inward. The rib is
ent in two directions at ity angle, Look at it from.
bove downward, and you see that the posterior ex-
emity 15 bent suddenly inward here, so as to form
iith the anterior portion an obtuse angle, apex out-
ard. Again, press the lower edge of the rib upon
e table, and you observe that it lies parallel with the
arface from the anterior end to the angle, but that
ue part behind the angle is tilted up so as to form,
r1th the anterior pnrt.iun, an obtuse :Lngh:, Apex down-
ard.  Detween the angle and the tuberosity is an
neven surface for the attachment of muscular fibres. |
ne distance between the angles and the tuberosity
radually increases, and this surfice consequently
ecomes more extensive from the first to the tenth

. Pﬁ‘-’”'l’i"’:f trati=tranasy CTHEEe,

t For the names of the muoscles attactied to the ribs see note
page |65,
+ Sce note ., [age 163,
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rib.  In front of the angle the outer surface is smooth

and here, also, it gives attachment to muscles. In|
addition to the changes of direction that live been
already mentioned, the il is twisted a little upon its:

OWn axis, so that beliind the :

called the anterior angle.  Like the posterior angle, it
gives attachment to musculay fibres.  The inner sup-

Jeee of a rib presents the orifice of many little canals

which transmit nutrient vessels into the cancellous
tissue.® Tt is smoath, and looks o little upwaid at
and behind the angle, a little downward in front of
that point. The “pper edge of a rib is rounded and
blunt, and gives attachment to muscles, The lower

¢dge is sharp and thin; it forms the outer lip of a -

groove, which commences nt the tuberosity, and runs
toward the anterior extremity of the rib.  "This groove
15 widest nnd deepest at the angle ; it becomes shal-

lower, and Lelongs more to the inncr surface, as it ¢

advances beyond that potnt, and generally disappears
at the junction of the anterior and middle thirds of the

* I have observed the ollowing curious ecirenmstance with
regard to the conrse of these canads.  Tu the shalt they run, with
Fl':ll'i'l'l“r' fosinele 'i""ill'i‘]'”llll, towsard the Posterior l'\'['l'l'lll]ill'! of the
rib. In the neighhourhood ol the “Irh,']';-_-;“:.._ ard from thenee tj]'
“’ll.‘ i‘lilﬁll'l'iiﬂ‘ rnrr'nu'r!;. ol the |‘|.|:1|-1 v =11eh HII'IT:IH'IIH'E.'I-' o’ di-
rection is observidd, SOt e oF the vessels Pl 'Elr"],‘!u'n:]il."l”:ll‘]_'f
into the !ailllr'; SULHEY 1 le“||i:1'|_'.. Illl".'..'.'t!":['_ =il ||.'.'q'|{'h\:il'l.1;
others in varions imtermediate divections I have placed in TI!E
museum ol Kine's Collewe some preparations illustrative off this
structuare, — OfF its purpose amnd mesnine | have no explanation to
offer. . Why do the nutrient arteries ol the =hatt run uniformly
lr:n'l{'.'-'.'ll'ti, while the intercostal arters, trom which they are (e-
rived, proceeds in the opposite divection ¥ and again, what are
the canses which give rise 1o so SIrRing a contrast in this respect,
between the shalt on the one hand, and the head, neck, and tu-
berosity, on the other rendering unmecessary, in the latter,
conditions whieh, from theiy constaney, we may infer to be essen-
tiad to the former ?

angle the outer surface!
looks a little downward @ in front of the angle a little!
upward.  T'he outer surfice presents near the anterior |ff
extremity a slightly marked oblique line, sometimes4
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one. It lodges vessels and nerves,* and by each
fits lips gives attachment to a layer of muscular
bres.T

The anterior ectremity of the shaft presents a
orous, oval, concave surface, for the reception of the
ostal cartilaze with which it is intimately connected.
‘he posterior extremity of the shaft is continuous with
he neck.

180. StrucTCRFE. The ribs, which, as to their form
ome under the denomination of mixed bones, (3) in
tructure resemble the cuboid or short bones, con-
dsting of a quantity of reticular tissue, enclosed I a
hin compact layer. This outer layer generally pre-
ents a laminated appearance, as if it were composed
£ littie scales overlapping each other. DEVELOPMENT.
3y three points ; one for the body, one for the head,
.nd three for the tuberosity. The two latter parts are
leveloped as separate epiphyses, which remain de-
ached up to the age of twenty, or even twenty-five
j€ars.

There are several ribs which present deviations from
‘he general characteristics that have just been given.
These, with certain gradations in size, curvature, and
lirection, come next to be described as

THE DIFFERENTIAL CHARACTERS OF THE RIBS.

121. The ribs increase in length, from the first to
the seventh inclusive, and again diminish from the
geventh to the last. The curvatures of the ribs be-
come segments of larger circles, as we proceed from
the first downward. This increase is most remarkable
in the five or six upper ribs.  The first is nearly
horizontal ; the others become successively more and
more inclined on the vertebral column. The ribs
differ also a3 to the muscles to which they give origin

* Intereostal. + Intereostales interni and externd.
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and insertion.* The first, second, tenth, eleventh,

and twelfth are furtler distinguishable by the follow.
ing peculiarities,

182, FIrst nip, A short, stout rib, almost hori-
zontal when in the natural position, and very abruptly
curved. In this rib the surfeees look upwiard and
downward, and are flyt + while the edyes lools ward,
outward, and are curved : iy the other ribs it is Just
the reverse. The heud of this rib is round s [re-
sents only n single artienlar surface to correspond with
the entive articulay sutfiice on the body of the first
dorsal vertelr, (18) Its neek is slender and rounded,
Its Laberosity VETY prominent, and placed on the outer
border. It has no angle, and is not twisted on its
axis ; so that when Lid on table, it touches te level
surface in its whole length. TIts anterior ertremity is

* The following mnsels e tuserted into {he ribs,  Intercos-
tales interni and extorni Mo upper border of all exeept first,
Levatores costarumny Wto upper border ol all between tulier:le
and anele, sacro-liunbaris into exterior surfice of all. near
angle.  Longrissinns GOTST INtO extorior surface of all between
ancle and tuberosity,  Scalenus amticus into tuberele and ridge
which separate two shallow grooves on upper surlace of' firsg
near the middle of its lengt), Seilenus posticus into that pirt
of lirst which lies hetween subelavius wroove and tuberosity, and
also into upper border of second,  Serratus Posterius superjor
into upper border of second, thivd, fourth, and (i), near angele,
Serratus posticus inferior ing, lower barder of fonr last ribs, near
anzle.  Diaphracen, transversalis abdominis IO INNer surtives of
seven lowest, close ta cartilages. A jpw libres of rectus, sone-
titnes into Y rib, ¢close to Cartilace,

The tollowine mselos faie origin from the ribs :—Intereos-
tales interni g externt from the two lips of the groove of
cach rib, except the lyst, Longus colli from head of tirst sereatus
magnus from exterior surlice of nine upper. Cerviealis ascendens
from lour or five npper between aneele il [nh:-rnsil}'. Avees-
gorius from upper edee of five OF SIX upper,  Pectoralis minor
from exterior surthee of third, tourth, sl it h, Obliguus inter-
nus abdominis from exterior surtace of nive lowest near anterior
extremity. A fow fibres of subelavins sometimes from upper
surface of first, near its cartilaweo. A few tibires of portio depris-
s of pectoralis njor sometines from eXterior surluce ol fifth
or sixth near cartilage,
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arger and thicker than that of any other rib, and
ften gives insertion above to a muscle.* The owler
prder i< thick, rounded. and convex. Its inner border
hin and concave. Its lower surface is smooth, slightly
onvex, and destitute of a groove. Its upper surface
resents, close to the inner border, and at the junction
f the anterior with the middle third of the bone, a
ubercle ; and running from this tubercle forward and
atward to the anterior border of the boue, a slight
idge. The tubercle and ridge give attachment to a
wscle, t and separate two shallow grooves ; of which
~he anterior tranmuts a large vein,i the posterior a
jarge artery. :

183. SEcoND RIB. Has a hardly perceptible angle,
'nd no twist on its axis ; so that, like the former, it
yuches, with both ends at once, any plane surface on
shich it may be laid. The outer surface, though not
orizontal like that of the first rib, looks a good deal
pward ; and presents near the middle a rough ei-
ence, which gives attachment to part of a large
wscle. s Its inner surfuce, which is directed more
ownward than that of the ribs in general, presents
ear the t"J.uF'I‘ﬁ-:!th that groove which is generally
und on the lower edge of a rib, Besides this dif-
:rence 1L position, the groove of the second rib is very
nort,

184, T"\'T'{ pIB. The head presents only a single
rticulat T: s -urﬂu:i, to correspond with the single ar-
icular cavity on the body of the tenth dorsal.

1%5. I:.H:-rr.t and TWELZTH RIBs.  In these rils
he head is larze, but has -‘mlj a single artienlar =ur-
1ce, and the -mt‘ rior extremity is attenuated. They
re not connected with the transverse processes uf
i€ir respective vertebrie, and are consequently des-
tate of """Hr"m”{f and rrrr*.i, The cleventh has o
ery shight angle gituated far forward, and a short

The Subelaviua, “ealenng pnticns,

FOE | T . ' bnna” a
+ The Subclavian, S § he Serratud indsnus,

prs
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indistinet groore ; but in the twelfth, angle and
groove are ulike imperceptible, These points, with

the superior length of the eleventh, are the only marks |

of distinction between the two vertebral or floating rib,
The ossification of these ribs proceeds from a single
point: whereas the other ribs are developed by three,

186. OF THE COSTAL CARTILAGES, These are white
elastic substances, corresponding in number, * ceneral
form, and situation to the ribs, of which they form
the anterior prolongations.  Their width, and the
intervals Ly which they are separated, diminish ara-
dually from the first to the last. Lach cartilage,
moreover, diminishes in width from its outer to its
inner extremity ; except the first and second, which
are of equal width in their whole extent, and the
sixth, seventh, and eighth, which are considerably

enlarged where theip edges come into contact, Their -

length increases from the first to the seventh : and
diminishes from the seventh to the last. The seven
upper cartilages are connected by their inner extremi-
ties with the sternum., The three succeeding carti-
lages are conunected, each with the lower border of the
cartilace iIHHlUl]i.‘i[Ui}' above it ; while the two last,
which are short and potnted, float, unconnected and
free, in the muscular Paietes of the abdomen, With
regard to the direction of the costal cartilaces, it may
be observed that the fipst descends shiohtly from the
rib to the sternum, while the sceond s nearly hori-
zontal, and the third ascends a hittle to its sternal
isertion.  The four remaining  cartilaces of  the
vertebro-sternal ribs, and all those of the vertebro-
costal ribs, follow for a few lines the direction of the
ribs to which they respectively  belong, and then

¥ Sometimes there is g supernumerary eartilage projecting from
the side of the sternum, not conneeted witl any rib, but termis
nating gradually in (he substance of the museles,  When this
rudimentary cartilige oceurs, it is uswilly formed between the
third and fourth rib,

T g
a a = = :
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rming a curve, ascend to their insertion in the ster-
mn, or in the preceding cartilage. The abruptness
" this ascent increases from above downwards. The
70 last cartilages, which are quite rudimentary, fol-
w the direction of the vertebral ribs to which they
‘e attached.

The anterior surface of each costal cartilage is di-
cted forward, and a little upward and outward ;
1d is slightly arched or convex. The posterior sur-
rce has an opposite direction, and is concave. Of the
wders, which correspond to the intercostal spaces, the
sper is concave, and the lower convex. The con-
suous borders of the sixth, seventh, eighth, ninth,
il tenth costal cartilages present smooth oblong
rfaces at the plices where they articulate ; at which
wrts they are also somewhat enlarged. The ouler
tremity of each cartilage is continuous with the
iseous tissue of the rib to which it belongs. The
ner extremity of the first is continuous with the
s:3eous tissue of the sternum ; but the inner extremi-
=3 of the six next are furnished with convex articular
irfaces, which play in the corresponding cavities on
1= borders of the sternumn ; in the vertebro-costal ribs,
he eighth, ninth, and tenth of the series,) this ex-
"emity 'H pointed, and lies in contact with the lower
lze of the cartilage above ; in the two vertebral or
oating ribs, (the eleventh and twelfth,) it is pointed
nd free.  The costal cartilages (which are the largest
nd strongest cartilages in the body), give origin and
1sertion to nuinerous muscles.*

. The following mnscles fake r;ru;r.u from the costal eartilages
ubelavius from upper border of first.  Sterno-hyoid from pos-
Tior surface of first,  Sterno-thyroid from |uhh-r|nr surface of
ccomd,  Intercostales interni from lower border of all exeept

&= e
AL Portio deprimens -t pectoralis major from anterior surfaee
[ second, --h'1 T"* +i'1'rk ifth, and sixth,  Reetus abedominis from
fch, sixth, and n_h, iJj:;phru::;m transversalis abdomins

‘om inner anrfuce r:t' aeventh border.
Ta b 1. aas i T, - - i .
Ne LoLOWIne museies are tnserfed into the eostal I::'-Tltl'l't-_,'"i' .
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OF THE THORAX 1IN GENERAL,

157. The thorax in shape resembles a cone, trun-
cated at the apex, which is situnted above, flattened
before and behind, and cut off somewhat obliquely at

the base. The axis of thie cone is not vertical, but |

inclined from above downward and a little forward,
The thorax is of a symmetrical form, and presents for
examination an exterior and an interior surfuee, an
upper and a lower aperture, and a eavity,

188. Surraces, Lweterior. Divided into an anterior,
& posterior, and two lateral aspects.  The antorior
aspect is inclincd from above forward and downw ard,
so that its direetion is forward and upward, It pre-
sents in the middle the anterior surface of the sternum
and ensiform appendix, and on encl, side of this the
sterno-costal cartilages, mereasing in length and cur-
vature from above downward, and separated from each
other by intervals, which diminish in width from
above downward, and are closed in the recent state by
a series of thin flat muscles.* Iis Posterior aspect is con-
vex from above downward, :’l“.L’.I‘IHltt'l}‘ convex and con-
cave from side to side, 1t presents in the middle the
p{}:-:tL'l’il)l' surface of the dorsal ?‘{':_;}nu of the H]JEIIE,
with its 2ert hrul frrooves, H{']l.'lI'IlIl'tl h}-‘ the row of
unbricated spinons processes, imited externally by the
SE‘I*]E:‘: Hf' HTI‘HII:'_;' L'III}I|IL"1| H'm.-.w'.--r.wr PrOCesses, .‘l]ui ]:I'I:-
senting intermediately (e ranges of articular processes.
Beyond the transyerse ]unm-:::ra;-.u appear the outer sur-
faces of the rilis, which are Lere VOrY conves, presents
illg [-h{? IR RRNY H:I ff-’flrf'u.'x'a'.f.-'-.' 5. ;“ul I'[:Hlnlr .||L1,.'|.\;Lni l_]m
angles of the ribs,  Phese latier form on each side an
oblique line, interrupted by the intercostal spaces, and
Intercostales interni into the upper border of all but the first.
Obliquus internns abdominis Lo mterior border of seven ]m-.g_ut_
Triamgularis sterui into posterior surlice of third, fourth, i.fth,
and sixth,

* Intercostales interni,

e
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anning from above downward and outward. The
iteral aspects of the thorax are more convex than the
thers, and directed outward in the middle, outward
nd a little upward above, outward and a little down-
sard below. Here are seen thie smooth external sur-
w222 of the ribs running from behind obliquely down-
sard and forward, and separated by the intercostal
naces —a series of intervals which are shorter and
wroader above and below than in the middle of the
horax, broader also at its posterior than at its anterior
art, and closed in the recent state by two layers of
wuscular fibres.* The lateral aspects present, more-
wer, at thzir lower part the cartilages of the ver-
zbro-coztal, and of the vertebral or floating ribs ; the
ormer united with each other, the latter iree. The
wterior surface gives attachment to nuinerous muscles.
aterior., Divided like the exterior surface into four
spects. The anterior aspect is directed downward
.nd backward, and presents the posterior surface of
he sternum, of the ensiform appendix, and of the
terno-costal cartilazes. The posterior aspect presents
n the centre the bodies of the dorsal vertebrze, which
sroject into the cavity of the thorax, forming a sort of
:urved ridge, concave from above downward, convex
rom side to side; on each side of these appear the
1wads of the ribs, directed and received into the
cavities formed I;‘.- the junction of the facets on the
bodies of the dorsal vertebrm—then come the necks
(the two or thres uppermost contracted, the rest
witler—more or less—than the shafts), and then the
hodies of the ribs, each with its smooth and concave
interior surface, and its grooved inferior margin.  The
ribs, Pl'ﬁ]f' ting hackward on each side of the spine,
and then curving rather suddenly forward, form two
elongated cavitics resembling large grooves, narrow
a.b@vf. w.de below, deepest in the middle. The lateral

* Intercostiles internd and externi,
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aspects are coneave, and present, like the last f!urﬂcrihed, .
the smooth inner surface, and vrooved lower hurders,-

of the ribs, with tle itercostl spaces between,

18D.  Arerrunes, Superior.  Smaller (lan the
inferior, of an ovoid lorm, with the long dizmeter
transverse, inclined from helind forward and dowps
ward, so that its axis is directed from below forward
and vpward., 1y s formed in front by the upper bor-
der of the stermnm, on el side ||.~.!_~ the EIJI}L‘:' wr._ﬁ of
the first T'”', arnd b J-_‘n' the qul‘}' of the st 11:11"5511
“‘.‘L'l‘tl_‘i:r!';l.. wWhich ]l|::§1 cls forward so s lo (g ,4.'_;-..:.,- LIJE
regulavity of the oval, a1 render it somewliat Learpt-
5||:||r{’<i. It is traversed l'.\' several inllmrtrmi HI‘:-.'HJH,*
and its chreumberencg gives aitachment in front and
behind to severnl mseles. Iujerionr Very lurae,
and hike the upper, transversely ovoid. Tts circum-
lerence is irrecular, Presenting alternate notehes and
]ll'{ljt'tliutl.‘-!. 1t I-~ IHHIHIIL't] iII f‘!'tlhl }.-:'.' [iu‘ !:If:«lrf-iri'lﬂ
appendix, on each side of whicl, is 4 convex margin,
formed by the united lowey borders of the cartilaves
of the vertebro-costal ribs. Next Lo these appear the
tips of the Hoating ribs, with the interval between
them : then the lower marcin of the lnst rib, whiich
runs backward, inward, upward @ and lastly, the
i_rmfl\,' ol the lowest dorsal vertelya, We have, there-
tore, in frout, a deep noteh divided into twao Ly the
ensttorm appendix, Jot, rally, two eurved eninences
formed by the costal cartilages, and bekhind. two
notehes I-HI'IIIL'!I, one on eacly stde, ]n-tn'u'lj the Ill“’f'l‘
margin of the last ribh and the spine. . The axis of
this aperture is directo] downward and forward @ it is
closed, in the recent state, by a large muscle, ¥ and
transmits several important orginsg, §

" r|f't'.'h']‘w:'l, Al uw:nph:l:!ll-é: .*-IIiH'I:I'l,'i:HI and Carod i ‘n‘l'.‘i.‘iL‘]r“;
vagus, svmpathetie, and other ners s,

'f :"':II'I:I'IIF-II"'ulli[I, -'IIHI !"-Tl"l"llll-l}ll:'l il il] |'|‘l||11 . In:]-_:i ;-”]H ]nl'-i]:'I:EI.

T Diaphragm,

§ (Esophagus, aorta, vena eava, sympathetie nerve, Ae.

T R PR A ———— T —
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100. Cavity oF THE THorRaX. The shape of this
avity may be inferred from the deseription of the
rame-work by which it is enclosed. (187-8) It is
‘hiefly occupied by the central organs of respiration
ind circulation ; but at its lower part it protects a
sortion of the abdominal viscera. This is permitted
v the arched form of a horizontal muscular partition
called the diaphragm), which, in the recent subject,

eparates the thoracic from the abdominal cavity,
Che relative size of the supra and infra-diaphragmatic
livisions of the thorax varies with the alternate rise
nd fall of the diaphragm in vespiration. The form
«nd dimensions of the thorax differ, moreover, in the
pposite sexes. and in the same individual at dif-
erent periods of life. It is wider and shorter in the
emale than in the male. In the adult its transverse
lameters exceed those which are measured from the
interior to the posterior wall. In the faetus, on the
ontrary, its antero-posterior exceed its transverse
fiameters. At birth, when respiration commences,
t experiences a sudden increase of size ; and its devel-
pment undergoes a remarkable temporary accelera-
ion at the period of adolescence. The capacity of the
horax indicates the volume of the lungs, which usually
ears a direct proportion to the development of the
nuscular system, and the general vigour of the body.
An Lqmnriwl chest 15 the sign of sound health ; a nar-
‘0w contracted chest, with a prominent st{,rnum, indi-
:ates an inherent weakness of constitution, and is {re-
juently :a.r,f:r-mp.mltrl by a consumptive tendency.
Besides these conzenital diversities in the shape of the
horax, the student will meet, in the dissecting-room,
vith others which are produced by artificial means
luring life.  For an example of these we may refer to
he r!.-...u'r..nn which i3 caused h_y wmu'inf_[ ik Lil'-_fht.
nanrinf_:u: rnunrl tht: l'ﬂ-lf.ilf“F: rf:f_rirm r;f thr: hml]_u'. r”liH
ractice, which reduces the expanded lower circumn-
erence of the chest to two-thirds of its natural size,
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and impairs, to a dangerous extent, the functions of

digestion and respiration, prevails among the females -

of several Buropean nations ; who prefer an abrupt
indentation of this part of the body tu the Howing
curve of its natural outline. So highly, indeed, ig
this unsightly delormity esteem
often subjected to cotnpression at an carly ace, belore
the bones are firmly knit, in order the more cftectually
to force in the lower ribs upon the abdominal viscera.

From birth o adulg age the cavity of

crease and diminution of capacity,
the rice and fall of its museular floor
motions of its hones and cartilages, which we shall
presently proceed to explain, In ol age the cartilages
of the thorax ossify, its joints srow rigid, its different
Pleces  become gradually less and less movable on
each other, and respiration is at last performed almost
entirely by the action of the diaphragm,

191, MECHANISM oF THE ThHoRAX, The principal
office of the thorax is to contain and protect the lungs,
and to pump air alternately into and ont of their cells;
the middle recion of its cavity is occupied by the
heart ; and by its outer surface it affords attaclment,
and a Hrm centre of action, to the arms, and to nume-
rous muscles.  Each of these thuree functions requires,
for its due Performance, the fulfilment of a ditferent
condgition, The first involves the
the walls of the thorax,
ascent of its floor throu
sceond, on the contrary

owing partly to
, partly to certain

incessant motion of
and the alternate fall and re-
ah o considerable space.  The
+ tequires that the floor, so far
as it serves to support the hoart (the pulsation of
which is disturbed by any consideralle change of its
relative position), should descen very little duaring in-
spiration.  The third requires that the elastie, mov-
able hoops of the thorax should be capable of sud-
denly assuming the qualitics and condition of a rigid,
Jointless framework,

ed, that 1le thorax is :

the thorax .
undergocs, during évery respiration, an alternate ip- -

I - T e e
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Without entering at length into the physiology of
he diaphragm, which forms the floor of the chest, we
1ay observe that its central part, which supports the
eart, is a flat, tendinous expansion : while the lateral
ortions, which sustain the lungs, are composed of
urved muscular fibres. By the contraction of the
nterior and posterior portions of the muscle the cen-
ral aponeurotic tendon is rendered tense, so as to be-
ome a fixed centre for the action of the lateral fibres :
ut being flat, and connected by short museular fibres
» the xiphoid appendix, it descends but little. The
«eral muscular fibres, on the contrary, are very long,
nd arch upward into the cavity of the thorax, reach-
ag at their highest point the level of the ffth rib.
ach lateral muscular vault, in contracting, tends to
ring the whole length of its curved fibres into the
sme plane ; this can only happen by a considerable
escent of 1ts highest point; which descent involves
1e vertical dilatation of the lateral portion of the
oracic cavity. Such is the twofold structure, and
nction, of the musculo-aponeurotic floor of the
wrax. We have next to consider the mechanism of
8 osseo-cartilaginous walls, and to ascertain, in the
rst place, by what manner of motions they alter-
ately dilate and contract the cavity of the chest : and
:eondly, how this movable framework is enabled
iddenly to assume a temnporary rigidity, so as to fur-
13h the upper extremities, and the muscles which are
ttached to its surface, with a fixed, unyiclding centre
[ action,

If we examine, in a skeleton, the hoop formed by
pair of true ribs and costal cartilazes, we shall find
1at 1t 13 51',-'.‘|Iw:f| n LW HenHey 1st, the cntire IIHU]I
inclined downward and forward, from its spinal to
3 aternal "“'-“"5}"""71"'-. 50 that its anterior ig lower
1an its posterior portion - 2ndly, each lateral secment
" the hn-‘:p 13 1nclined downward andd outward from
& median plane of th- body, 50 that the middle of
N
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the shaft of each rib is below the middle of a struight
line connecting its extremities. To bring a rib, thus
inclined, into a horizontal position, two things would
be necessary; first, its anterior extremity must be
raised to a level with its posterior extremity ; and
then its middle portion must be raised to a level with
1ts ends. It is evident that the former of these actions
would carry forward the anterior extremity of the rib
and the sternum ; thereby increasing the antero- pos-
terior dianmeter of the chest ; and that the litter would

carry ovtward the middle of the rib, therely increasing |

the transverse diameter of the chest; so that, per-

formed together, they would dilate the cavity in both .

directions at once. Now, each rib is provided with
muscles, by which its inclination with regard to the
spine, and its inclination with resard to the median

plane, are simultaneously diminished, all its parts

being brought nearer to the horizontal plane in which
its posterior extremity is situated. When we add that
these muscles act during inspiration, and that their
antagonists restore the ribs and sternum to their for-
mer position during expiration, the alternate dilata-
tion and contraction of the walls of the thorax are suf-
ficiently explained ;#* and we may procecd to consider,
in the last place, the conditions of rizidity, and the
mechanical provisions by which it is attained.

* ﬂr“lL’ nmmenrous i‘{lltl”t‘“ll"_.,' IIIH:I'E'iU:-: 1.,1.'}]i|-h have hioen 'F';r,n,..
posed, in explanation ol the respirstory motions of the thorax,
several are at variance with plain faets, and may be satistactorily
refuted by direct observation.  Such is the doctrine of the im-
mobility of the first rib, orizinally advanced by Haller, 1t is only
necessary to move the stermunmn up mul down, in the dead suhbject,
in order to be convineed, with f‘-!::::rluiiw, that the tirst rib is not
less movable than any other of the sevies.  But there are some
yr valent opinions which are not s eos iy brought to the test ,ﬂf
experiment 3 as lor instiance, that which is maintained by Cruveil-
hier in the [ollowing passage :-

“ Le sternum n’éprouve pas dans son ascension un mouvement
de basenle, comme le pense Hallers micis il est porté en haut par
un mouvement de totalite, en conservant sa direction primitive,
wnsi que Borelli avait tres-bien indigué,”

PR, PIE S R —
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And here we may observe that the condition of mo-
ility, being in constant requisition day and night,
§ therctore the natural or spontaneous condition of
he thorax ; whereas the condition of rigidity, being
nly required when certain particular muscles are put
nto unusually strong action, is a temporary condition,
roduced by a voluntary efiort, and maintainable only

Now, I think that, whether with Haller we consider the first
ib to be fixed, or with Cruveillier admit its mobility, a few very
imple considerations will be sufficient to
rove, that it is absolutely impossible for the a
ternum to “ preserve its orginal direetion” y
aring the respiratory motion of the thorax,
s Cruveilhier in this passaze contends,

Let u b fig. | represent the spinal column,

the sternum, ¢ d the first vertebro-sternal
b (short and almost perpendicular to a 4),
nd e fthe last vertebro-sternal rib dong and
msiderably inclined on a 4),

If the first rib is fixed, it will prevent the
ternum from ascending, but will allow it to
dvance at its lower extremity (to a distance
epending on the extensibility of the costal g -
re e f), by turning above on d, as its centre,
nd describing bLelow the segment S ogofa
ircle,  Any two positions of the sternum, during an advance of
nis kind, would represent two radii of the same circle; and,
aerefore, could not be parallel to each other.

If, on the other hand, the first rib turns
aring inspiration on its vertebral joint (ay
ruverinier adrits, and as it really does), it4
nterior extremity will ascend in the are d i,
7-2; while the seventh rib, also turning at
a vertebral artieulation, will asecend in the
re f i, carrying the sternum forward and up-
fard, into the position shown by the dotted
ne ki,

The arca, d h and S 1, alsa represent the
aths in which the ends of the sternum will
wdpectively move, Now it is «tiown, in the
i:}&'mm, Eh:l": thieae paths vifier very consitder-
Liy aa to their eurvatuse spil firection . biing
v fact aegmenta of unegqual eirelea,  But if
e enda of the sternurm advans r l|[|i-l|1|:l”'.rl f
e inclination of thia ’r,r,m: musk neees *-'Il'“:‘f I,UII'J.EI'HI"J a constant
ange during the motions of respiration,
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for a short time. To produce this temporary rigidity
of the thorax, we first expand it by a deep in;llil‘;ll.i-m,
and then, closing the glottis (or aperture of the wind.-
pipe), put the muscles of expiration into action, so ag
forcibly to compress the air within, In this state of
things, the elastic force of the condensed air, and
the tension of the muscles of expiration, operate ag
antagonist forces, equally preventing the expansion
and the contraction of the thorny, Tlhis explanation
18 confirmed by common experience.  Every one hag
observed that in taking a leap, striking a blow, or any
other violent excriion of the hody, the breath is in-
stinctively drawn in, and Al :and that, just as the
action is completed, the clottis opens, aml the air
escapes with an audible rush, which proves that it has
been subjected to compression within the lungs.

CHAPTER IYV.
OF THE PELVIS,

192, The pelvis is an irregularly shaped, osseous
girdle attached to the lower end of (he spinal column,
which it supports, and restine below on the thigh
bones, to which it transmits e weight of the trunk.
It is intermedinte in size between the cranium and
thorax ; Lut it is stronger, and more massively framed,
than either. 1t is composed, in the adult. of four
]_;“[m:-:, \‘i:r’_., “IL‘. LW O Ossir r'.ih.fu.un‘nrr.’fr, oy fffurm‘fr—rﬂru.rt'a‘,
which hound it nterally and in front, and the seerum
and coceyr, which complete it beliind,  The two latter
bones form a continuous line with the spimal column,
of which they are universally admitted to be the
degenerate termination. The haunch bears the same
relation to the leg, that the shoulder does to the arm;
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each being eonsidered by Cruveilhier, and many other
descriptive anatomists, as the first division of the cor-
responding extremity : but, by the transcendental
apatomists, as a portion of the costal series, analogous
to the lateral arcs of the thorax.® We must again
remind the student, that the division of the skeleton,
adopted in this treatise, is intended merely to furnish
a simple and convenient order of description, not to
indicate the true analogies of the bones, which would
suggest an arrangzement in the highest degree para-
doxical and perplexing to the beginner. With this
caution we may proceed, in the first place, to describe

* The transcendental anatomists rezard the osseous girdle
formed by the shouller-blades and collar-bones, as a series of
servical ribs, coalesced, and otherwise modified, to adapt them
for the support of the arms,  The upper hall’ of the manubrium
%, in their view, a condensed cervical sternum, articulating with
.ne cervical ribs. S0 azain they troce in the ossa innominata,
and the anterior portion of the lateral mass of the saerum, a
series of sacral ribs, consolidated into a mass, and coalescing with
the transverse processes of the sacral vertebrie, in order to torm a
stronz framework for articulation with the lower extremities.
The sternum is here represented by the inter-pubie fibro-cartilage,
In the abdomen these parts are reduced to mere vestiges; the
li_n&:s. alba representing the sternum, and the tendinous intersec-
a0ms8 of the rectus being indications of abdominal ribs. ‘These
Views, supported as they are by the most comprehensive induetion
f faets from comparative anstomy, seem 1o me to deserve more
ittention than is bestowed on them by the medical students in
s country; tor which resson it is that the present, and several
AOET notices, of the trenseendental philosophy, have been intro-
fnced into this treatise—1 take this opportunity of correcting an
TTOT Which has escaped me in spesking of the transcendental
"#1aiions of the teeth, note (+), paze (95).  The teeth are vestiges,
) n'_i-r.: tne dermod skeleton, as there stated, but of the spletsiehnal
meton, as subsequently stated in note (%), page (99). The
WSETEpAncy 18 not 3o considerable as iU appears at first sight, for
A eprdertois of the exterior entaneous teesument (which, with
3 af‘?""“':!-'*-"‘_'*. represents the dermaoid skeleton), and the epithe-
Illim of the interior mucons tesuinent (which, with 1ts appen-
iages, represents the splanchnal skeleton), are eontinnous with
acn ovher at the orifice of the mouth :—and when the Sront tecth
TOW upan the line of junction, as they do in many lishes, “hey
nay e referred to either skeletan i:hlii':"-'n'n'ilj'.




182 SACRUYM.

separately the four Lones of the pelvig; and secondly, to |
review the cavity which they form by their conjunction. |

OF THE SACRUM,

193. The sacrum is a large, pyramidal bone, in- |
serted, like a wedge, between the two ossn innominata.
It forms the upper and back part of the pelvis; its o
base articulates with the last lumbar vertebra: its
apex, which is directed downward and forward, unites -
with the coccyx. It is originally formed in five sepa-
rate pieces, analogous to the vertebre of the spine—of !
whieh, in fact, the sacro-coceyzenl column is the inferior 1
prolongation. At the age of 15, the sacral vertebrae
(also called the fulse vertebrae, in contradistinetion to |
the spinal or true vertebre) begin to unite ; the trans- -
verse processes are blended into a continuous mass on
each side, and the joints of the bodies anchylose ; so
that, at 25 years of age, the whole series is consoli- 4
dated into a single bone.

The sacrum is curved upon itself, so as to be convex
behind, concave in front.  In the natural position, 16 ¢
is directed obliquely {rom above downward and back- |
ward, so as to firm with the lumbar vertebre a pro-
minent angle, of which we shall have occasion to speak i
in our general review of the peivis. The sacrum pre- |
sents four surfaces, a base, an apex, and a canal.

194, Surraces., dwterior. More extensive, in ge-
neral, than the posterior, wider above than below,
slightly concave in the transverse, very concave in the
longitudinal direction. It jrresents, in the median line,
the budics of the five sacr: 1 vertebie, separated by four
transverse redges.  External to thiese. on cach side,
appear four holes, leading into the sacral ennal, and ana-
logous to the inter-vertebral foramina, (25 Ixternal

to these, again, is the anterior surface of the late ral
mass formed hv the conjoined traunsverse processes of
the sacral vertebrm. Examining these objects more
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closely, we observe that the bodies diminish in size
from above downward ; that the uppermost is convex,
the others nearly plain, from side to side; and that
each is concave in the longitudinal direction. The
holes, which are called the anterior sacral foramina,
correspond in position to the four transverse ridges
(every ridze having a hole at each end). The two
upper bioles, on each side, ave large and rounded ; the
two lower are smaller, and of a less regular form.
They all give passage to nerves.* The anterior surface
of the conjoined transverse process is smooth, and
traversed by four wide, shallow grooves, leading hori-
zontally outward from the anterior sacral foramina,
an | lodsing the nerves which those foramina transmit.
These grooves are separated by slight horizontal ridges,
which give attachment to the digitations of a muscle.

Posterior. This surface is convex, and uneven. It
presents, in the median line, the rudimentary spinous
proceszes of the sacral vertebire.  Immediately external
to these, on each side, are the lamine ; beyond these
appears a series of indistinct tubercles, representing
the articular processes ; close on the outside of these
are the posterior sacral foramina ; and just beyond
these is another row of tubercles, which represent the
extremities of the transverse processes,t and separate

* Anterior branches of sacral nerves,

+ j"l:-'r';Ihﬂuj."-'.

1 Cloquet regards these emninences as the representatives of
the articular processes of the spine, and makes no mention of the
tubercles which we (with Cruveilhier and others) describe as ru-
dirnentary articular proceszes.  Dut the relative position of the
two rows of tubercles, clearly indicates, [ think, their true
analogies. The two processes by which the sacrum articulates
with the last lumbar vertebra above, and the cornua sacralia, by
which it articulates with the first coccygeal bone below, are ad-
mitted om all hands to be anzlorous to articular processes. Now
the tubercles described in the text as articular, extend in a direct
lznr:- hetween these processes. On the contrary, the tubercies,
which Cloqnet des-ribes 18 artienlar, are in a line with the frans-

gerse procesaes of the lumbar vertebree, and half an inch external
to the range of articnlating processes,
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the posterior from the lateral surface. Of the spinous
processes, the uppermost is usually very prominent, and
separate from the others. The second, the third, and
the upper half of the fourth, unite to form a tubercular
ridge, which becomes less prominent as it descends,
and disappears opposite the middle of the fourth sacral
vertebra. The lower half of the fourtl sacral vertebra,
and the whole of the fifth, are deficient in spinous
process and lamine ; so that the sacral canal is Liere
liid open, and appears as a wide vertical qrovre,
bounded on cach side by a tubercular »idyge. These
ridges are formed by the articular processes of the
fourth and ffth sacral vertebrie ; they project down-
ward, under the name of cornua sacralic. or horns of
the sacrum, to meet corresponding processes of the
coccyx, with which they ultimately conlesce. Beneath
each sacral horn is a noteh, which transmits a nerve.*
The lamine present nothing remarkable ; they are
long and thick in the first s:1eral vertebra, and defi-
cient in the fifth, and in the lower Lalf of the fourth,
as we have already had oceasion to observe. Of the
arliculur processes, the uppermost pair are well deve-
loped, but as they belono to the base of the sacrum,
their description is deferred. (185) The second and
third pair are represented by small indistinet tubercles ;
the fourth pair are more distinet, and contribute to
orm the ridges that bound the terminal vroove of the
sacral canal ; the fifth pair also contribute to those
ridges, and are prolonged downwards to form the
sacral horns.  The posterior saeral foramina, four on
ench side, lie _iu:‘-;i external (o the tubereles 1'1'-|::'{3.~'~'Cllt--
illj_',‘ the articular procegsses. 'I'lu-_'r are t_'}::l-.*!.i:u.‘ tl]‘i[l[l:-:“-e
to the anterior saeral foramina, but smaller, and less
recular in form.  Like the anterior, they communicate
with the sacral canal, and serve for the transmission
of nerves.t The tubereles which represent the frans-

* Filth saeral, T Posterior hranches of sacral.




SACRUM. 185

verse processes, are large, and give attachment to
strong ligaments.®* The uppermost pair are particu-
larly distinct ; appearing, one on each side, as a hori-
zontal tubercular eminence on the boundary line be-
tween the posterior surface and the base, of the
sacrum. The space between the transverse and spinous
processes 1s concave from side to side, and forms a
‘channel, continuous with the vertebral groove of the
spine, and called the vertebral groove of the sacrum, or,
more shortly, the sacral groove. The posterior surface
gives attachinent to several muscles.t+ Lateral. This
‘aspect 18 broad above, but it narrows into a mere edge
below. It presents, superiorly, a rough, semilunar
surface, directed outward, backward, and a little
downward, for articulation with a corresponding sur-
face on the os innominatum. This surface of the
sacrum 13 sometimes called the awricular, or ear-shaped
surface. It is bounded, posteriorly, by some rough
depressions, for the attachment of strong ligaments. 3
'Beneath the auricular surface is an uneven edge,
which gives attachment to ligaments,§ and presents,
at its lowest part, a deep notch, converted, either by a
ligament, or by the transverse process of the first
eocevgeal vertebra, (202) into a hole, which transmits
ya nerve. |

193. Base. This aspect is directed upward and for-
ward, It is widest transversely, and presents, in the
median line, an oval surface exactly resembling the
rarticular surface of the body of the last lumbar ver-
tebra, to which it is joined by the intervention of the
last intervertebral fibro-cartilage. Behind this articular
surface appears the upper orifice of the sacral canal,

L
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+ The spinous processes give attachment to the aponeurosis of
the latissirnus dorsi; and the sacral grooves, to the fleshy miass
by which the sacro-lumbalis and longissimus dorsi commence,
and to the zlutaus rnaximus,

£ v ' . .

3 Sacro-iliac, & Sacro-sciatic.

| Anterior branch of fifth sacral.
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large and triangular, bounded, in front by the body,{
and behind by the laminge, of the first sacral vertebra. |
Belind this orifice is seen the upper horder of the
spinous process of the first sacral vertebra ; beside it
appear the upper articular processes of the first sacrali
vertebra. Euach of these processes presents an oval, §
artilaginous surface, concavefrom side to side, plane
from above downward, and directed backward, inward,
and a little upward, to articulate with the inferior
articular process of the last lumbar vertebra. In
front of cach articular process is a wotel, which, with|
the inferior notch of the last lumbar vertebra, forms |
the last tnterverichral foramen. The only remaining|
ohjects presented by this aspect are two smooth, trian-|
gular surfuces, concave transversely, convex from
before backward, extending outward, one on each side,|
from the central articular surface of the base. to be-:
come continuous, in the united pelvis, with the in-
ternal iliac fossa of the os innominatum. Thesed
surfaces are sometimes callea the alee of the sacrum ; |f
the rounded angle, formed by their junction with the
anterior surface, 1s continuous with the linea ileopec-
tinea of the os mnominatum (209), and forms part of
the brim of the true pelvis (218).

196. Arex. Is directed downward and a little for-:
ward, and presents only o concave, oval surface, for
articulation with the coceyx.

197, Sacnan CaNan, Large and triangular above,
small, and flattened from before backward below. It !
follows the curve of the sacrum. is continuous above
with the vertebral canal, and is reduced below to a
groove, by the deficiency of its posterior wall between |
the sacral horns. In the recent subject, however,
this groove is converted into a canal by lizamentous |
{ibres, which extend between the cornua.  The sacrald
canal lodges nerves,™ and its walls are perforated by |

* Sacral.
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the anterior and posterior sacral foramina, through
. which those nerves pass out.

198. StrucTuki. Light and spongy within, iIn-
vested by a thin layer of compact tissue ettmu.,llv
DeveLorMENT. Each of the three upper sacral ver-
tebrz is developed by five ossific points, one fur the
body, two for the lamime, two for the lateral musses
.which represent the tmnavene processes. The two
s lowest sacral vertebre are developed by three points
each, one for the body, two for the lateral masses.
The articular surfaces of the body of every sacral
 vertebra, and the two auricular surfaces of the sacrum,
‘are developed separately, each as a thin plate, which
- subsequently unites with the rest of the bone. Each

of these twelve Eplph}seq is developed by a separate
' point, which, with the twenty-one before-mentioned,

make up the number of thurty-three ossific points for
the sacrum. ARTICCLATIONS, MWith the last lumbar
1 vertebra, the ossa innominata, and the coccyx.

CURVATURE OF THE SACRUM.

10%. The sacrum is somewhat wider in the female
than in the male, Its relative curvature in the two
gexes is a subject upon which contradictory opinions
have been delivered by anatomists of high authority.
Cloquet says that the female sacrum is more curved
than that of the male. Others maintain a directly
opposite opinion.  Cruveilhier states that he has
exarmined the sacrum in many male and female
subjzcid, without finding any difference sufficiently
prurnum:-:*i and coustaut, to e taken as characteristic
of the sexes,

A3 this 18 a question of considerable interest to the
practitioners of midwifery, I have endeavoured, by
employing an exact mode of measurement, to -Llli".-‘i_"
at o correct decigion on this point, and shall here state
briefly the method and the results of my obzervations,
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A narrow strip of sheet-lead was pressed against the
anterior surface of the bone, so as to receive its exac:
curvature in the median line. The lead was then laic
edgeways on a sheet of paper, and its curve was tracec
with a pencil.  The annexed diagram exhibits curvec
lines obtained in this manner, from the sacra 0f
four male and four female pelves, belonging to the
museum of King's College. An extensive series of
similar observations gave the following general con-
clusions :—

1. The curvature of the female sacrum belongs
chiefly to the lower half of the Lone, The upper hall
is nearly straight. 2. The male sacrum is, on an
average, more curved than that of the female, and its
curvature is more equally distributed over its whole
length. 3. The male sacrum, in many instances,:
approximates m its form to that of the female, but
the female sacrumm rarely presents the characters:
proper to the male. Thus, it is much more common:
to find a very straight sacruam in a male subject, than:
one that is very much curved in a female. (Fig. 9, in:
the dingram, represents the curvature of the straightest:
male sacrum 1 have ever met with).

The curvature of the sacrum is liable to he changed:
after birth by pressure. A dealer in bones, who ob-
tains his supplies from a French military hospital, |
informs me that the skeleton of a horse-soldier may:
generally be distinguished from that of a foot-soldier,
by the more sudden curvature of the sacrum,

OF THE COCCYX.

200. A series of four, sometimes five, small ver-
tebree, resembling those of the sacrum, but still more
degenerate and rudimentary. Uniting succe.qsi-;c;y-
with each other, these coceygeal vertebrae form, in
the adult, a single bone, of a triangular form, articu-
lated by its base to the apex of the sacrum, with which |
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altimately contracts an osseous union ; so that, at
ate a-_-e,-the entire sucro-coceygeal column forms
¢ one bone. The coceyx is a vestige, in the human
e, of the tail of quadrupeds. It presents for exami-
sion two surfuces, two lateral borders, a base, and an
°x.

201. Strraces. Anferior. Smooth, slightly con-
7e, forming a curve continuous with that of the
rum, marked with three transverse grooves, indi-
ing the junction of the coccygeal vertebrae. It is
sered by a licament,™ and supports a portion of the
men‘ary canal.¥ Posterior. Convex, marked with
[nSverse groores like those of the anterior surface,
d also with two rows of fubercles, which represent
3 articular processes of the coceygeal vertebree. The
permost pair of these tubercles are prolonged up-
ad, to meet the descending articular processes of
3 last sacral vertebraz ; and as the latter processes
s called the cornua of the sacrum, so are these de-
minated the cornua of the coceye. The cornua of
2 sacrum and coceyx, together with the bodies of
s false vertebre, to which they respectively belony,
mplete a pair of foramina, which transmit each a
rve.s The coccygeal vertebrz are destitute of
ninz and spinous processes, and consequently also
vertebral canal, and intervertebral foramina. This
rface of the coccyx is covered by a ligament, § and
fords insertion to part of two large muscles. ||

202. Laterarn Borpers. Thin and uneven, pre-
nting, alternately, eminences, which correspond to
e transverse processes of the spine, and notches, which
dicate the original separation of the coccygeal ver-
bre. The transverse processes of the first coceygenl
rtebrie are long, and flattened from before backward.
ey frequently curve upward, and join the lateral

* Anterior sacro-coceyzeal. + Reetum.
+ Filth sacral. & Pasterior sacro-coceygeal,
y Glatzi maximi,
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masses of the saucrum, so as to enclose on each side g
toramen, which transmits a nerve.® The LI s verse
processes of the second coceyweal vertebra are muel
smiller, and those of the thind and fourth are ofier
quite deficient. Indeed, the last two pieces of the
coccyx are, in general, mere rudimentary nodules of
bone, without distinct processes or markings of any
kind.  The lateral borders of the coceyx give attach-
ment to ligamentst and muscles, *

203. Basg. Presents an oval surface, which arti-
culates, by amphiarthrosis, with the extremity of the
sacrum.  Normally, the coceyx forms a continuous
line with the sacrum, prolonging its curvature for-
ward ; but it is sometimes turned upward by the
pressure of sitting, so as to form a right or even ans
acute angle, with the sacrum.

204, ApeX. Sometimes tubercular. sometimes bifid,
sometimes deflected to the right or left of the median
line. It gives attachment to a tendon,§ and to some:
muscular fibres. ||

205. Srrucrurn.  Of spongy tissue, enveloped in
a very thin layer of compact. DEVELOPMENT, By.
four points, one for each piece. The upper pieces are
sometimes developed, each by two lateral points, which
unite in the median line. Agrticurarion. With the
sacrum only.

OF THE 08 INNOMINATUM, OR HAUNCH BONE,

206. An irregularly shaped, unsymmetrical bone,
articulated behind with the sacrum, in front with its -
fellow of the opposite side, and forming the anterior
and lateral boundary of the pelvis, Lt is the largest

* Anterior branch of fifth sacral, _
T Sacro-sciatice. _ 1 Ischio-coceygel.
§ Central tenden of sphineter ani externus.

|| Pusterior tibres of levatores i,
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" the flat bones, and serves as a fulerum to the lower
:tremity.

The haunch bone presents, near the middle of its
iter aspect, a large cup-like socket, for articulation
ith the head of the thigh bone, From this socket,
. from a centre, diverze three strong Dbranches of
one—viz., the ilium, the ischium, and the pubes.
he ilium runs from the socket upward and backward,
:panding into a wide, fan-like plate. The pubes runs
om the socket horizontally inward, for about two
ches. and then, making a sudden turn, called the
agle of the pubes, runs downward for about the same
stance. The ischium passes from the socket down-
ard, for about an inch and a half, expands into a
xge tuberosity, and then, curving upward, joins the
sscending portion of the pubes, so as to enclose with
a larze space called the obturator foramen. These
wree portions of the os innominatum are originally
sveloped as separate bones; and the socket, from
hich they diverge, is itself formed by their union.
hat part of each bone which contributes to the
ket (together with the portion immediately adja-
ant), is called its body. The expanded portion of the
ium i3 called its ale. The descending portion of the
aves is called its ramus,; and the same name is ap-
ded to the ascending portion of the ischium. The
omt of junction between the ramus of the pubes, and
1e ramnus of the ischium, is indicated, in the adult, by
rough «minence.  The lines of junction between the
iree bones in the acetabulum, are frequently not dis-
nguishable in the adult; bLut we shall subsequently
ate the proportion which each bone contributes to
at cavity, The student should further observe,
efore commencing the minute examination of the
aunch bone, that 1ts middle portion, which supports
1& socket, 13 narrow, and twisted in such a manner
1at the inner zurface of the bone looks forward up-
ard and inward, above, where it belongs to the ilium ;
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backward upward and inward, below, where it belon
to the pubes and ischium,

207. The os innominatum, considered as a whol
presents for examination two borders and four su.
Jaces. |

208. BorpErs. Superior. This border is called t}!
erest of the dlium. Tt is curved so as to appear cor
vex, when looked at sideways ; alternately conve|
and concave, like an italic £, when surveyed from above
It is thick, especially towards the extremities, so that
may be described as having an internal and an extern:
lip, separated by a narrow interval. Each of thes
three divisions gives attachment to muscles.* Tk
crest of the ilium terminates at each end in a prom
nent angle. The anterior of these angles is called th
Anterior superior spinous process of the iliwm ; it ma!
be felt distinctly under the integuments during life |
it gives attachment to two musclest and a hgament.!
The posterior angle, which is larger and thicker tha
the anterior, is called the posterior SUperior spinou|
process of the ilivi ; it gives attachment internally t|
strong ligaments.§ A nterior. This border is Irregu |
larly concave; its outer half, which belongs to th
llium, is inclined from above downward and inward |
its inner half, which is formed by the body of th
pubes, is horizontal. Tt forms, by its junction wit
the crest, the angle that has just been deseribed al
the anterior superior SPUROUS JHOCess of the ilium. 1
presents, Just below this process, a nofel, which give|
attachment to a muscle, || and transmits a nerve,*|
Below the notch there is another prominence, calle:

* Ouler lip.  Obliguus externus abdominis in front, latissimn
dorsi behind, fascia Lta in its whole leneth.  Tuner lip, 'Trans|
versalis abdominis in fron, quadratus lnmborum behind, fu:*'c‘r
val between the lips.  Obliguus internus in front, erector spin
behind.

t Tensor vagine femoris, and part of sartorins, "

T Poupart’s, § Long and short saero-iliae,

| Sartorius, % LExternal emtancous,
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e anterior inferior spinous process of the ilium, to
'hich a tendon™ is attached. Below, and internal to
ais notch, appears a wide shallow groove, over which
tendont slides. This groove is bounded internally
¥ a rough eminence, called the ilio-pectineal eminence,
‘bich indicates the junction of the pubes and the
dum, and gives insertion to a muscle.t Further in-
rard 1s the smooth, triangular, upper surface of the
ody of the pubes, wider externally than internally,
od limited behind by a sharp edge, which forms the
abic portion of the linea ilio-pectinea. (209) At the
mer end of this surface is seen n short horizontal
dge, which attaches several muscles,§ and is called
e crest of the pubes. This ridge terminates inter-
ally at the angle of the pubes (formed by the junction
{ the body and the ramus), and externally at a
ibercle, called the spine of the pubes, which projects
wward, and c¢ives attachment to a licament.| [n-
mwr.  Extends from the angle of the pubes to the
1berosity of the ischium. Its upper third is vertical,
od presents an oval, uneven surtace, which is united
» the similar surface of the opposite bone, by the
itervention of a fibro-cartilage ; forming the arti-
:tlatirm called the 5"-_’,-"”!'}!1#;;"-‘.5;13 }'H-E;J.‘..&‘. This articular
wrface often presents eight or nine transverse ridges,
parated by grooves. In a few specimens I have ob-
rrved, insteard of ridges, a series of nipple-shaped
minences, regularly arranged in horizontal rows, of
iree or four cach. This curious structure, which
natornical writers have not hitherto described, is
oubtless intended to enable the interpubic fibro-car-
lage, by sending in its fibres between those mastoid
* Straizht tendon of rectus fthe external tendon of which is

tacherd] to aorne irremalarities tust above the acetabulum),

1 = L e F Il T 3 e
A TEnGan ob illacus anternns, and psoas magnus.,

§ Rectuz ahdominia, and pyramidalis, also part of obliquus
iernna, and tranaveraalis,

Poupart’'s,

()
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tubercles, to take a firmer hold of the bone, T
remainder of the inferior margin slopes downward arll
outward, and forms, with the corresponding margin |
the opposite bone, the pubic wrch. This margin
nearly straight in the male; in the female it is co |
cave, more obliquely placed, and turned somewh
forward, so as to present a smooth surface, rather th: B
a sharp edge, towards the pubic interval. This bord |
attaches, superiorly a muscle,™ inferiorly a part of tl
organs of generation +  Posterior. 'This border e
tends from the posterior superior spinous process of
ilium to the tuberosity of the ischium. It is excee |3
ingly uneven. It presents, immediately below tl}}
posterior superior spinouws process of the ilivm, a smq
noteh ; and below this again, a small thin eminenc§
called the posterior inferior spinous process of the iliw
Below this is a very large deep notch, called the gre}
sciatic notch, which transmits a musele, nerves,§ m
vessels,§ and contributes to form what the student w
hereafter know as the yreat sciatic hole,  This noteh §
bounded below by a sharp triangular eminence, calldg
the spinous process of the ischivwm, 1t is directe
downward, backward, and inward, and gives attac
ment to muscles|| and lignments. % Deneath this pri
cess is observed the lesser sciatic notch, a smoo
depression over which a tendon™ turns ; it is covere ;
in the recent state, with cartilage, and contributes -
form the lesser sciatic foramen. Delow this not
there 1s a broad rough eminence, situated at tl
junction of the posterior and inferior borders, ar!
alled the tuberosity of the ischiwm, This tuberosit §
like the crest of the ilium, has two lips, and an i
termediate rough surlace, cach giving attachment f

* Gracilis,

+ Crus and ercctor, genis in the male, elitoridis in the female |

T Pyriformis,

§ Glutweal, seintie, and internal pudie,

ﬁ Gemellus superior, levator and, and i.-u-hin—c*:'-m*}‘feuql.

A Lesser sacro-sciatie, ** That of the obturator internu (§
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puscles.®*  The inner lip of the tuberosity, and the
orresponding edge of the ascending ramus of the
schium, project backward a little into the cavity of the
selvis, so as to form a slight groove, which is deepened
n the recent subject by a licament,+ and lodges im-
ortant vessels and nerves.f The tuberosity of the
schium forms the lowest angle of the os innominatum,
ad is the part upon which we rest in sitting.

209. SURFACES. [aferior or Pelvic. Presents, pos-
ceriorly, some rough depressions for the insertion of
'gaments,§ and, in front of these, a semilunar surface,
shich articulates with the auricular surfice of the
acrum.  Lhe remainder of this aspect is divided into
wo portions by a curved line, which ruus forward
rom the articular surface just mentioned, to the spine
f the pubes. This is the linea iliv-pectinea. That
art of it which belongs to the iliwmn is rounded, but
‘ie pubic portion is very sharp, and gives attachment
0 two muscles|| and a licament.®  Above this line
here is a smooth, concave surface, directed forward,
pward, and inward, perforated near the middle b
be fornmen for the medullary artery, and filled in the
ecent state bv a large inuscle.** Tt is called the in-
rral iliac fosza, or venter of the ilium, and, as we
ball afterwards see, helones to the false pelvis. Below
ae linea ilio-pectinea we find, posteriorly, a smooth
‘oncave surface, covered, in the recent subject, by two
auscles ;++ and, in front of this, the oblurator foramen.,
his hole is laree, and of an oval shape, in the male ;
maller, and trizngular, with rounded angles, in the

* Outer lip. (uadratus, and adductor magnus.  Tnner lip.
aferior cernellus, and transvers:lis perinmel muscles, and ereat
ETo-aciatic lizament, Sfulermedind sicrfaee,  Longe head of
ieeps, sernitendinogsna, and s mirmernbranosus,
T A process of the greater saero-acialic ligament,
$ Pudic, ~§ Sacro-seiatic,
!-P;':]li-fjjjff-;::: ‘:;Irirll,rur.rt of proas parvas, € Gimbernaut's,
dATIR ITIETTINA,

tt Olturator internus, and levetor ani.

0

I~
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female. It has a thin, uneven circumference, intolf
rupted at the upper and outer part by a groove, call
the groove of the obturator foramen, wh ich passes, frol
the interior of the pelvis, forward, inward, and a lit-
downward, and serves to transmit vessels, and §
nerve.” 'The greatest dimmeter of the obturator hel
is directed downward and outward, In the recel
El]lnli(;ut, it 15 closed 1]}’ a hbrous Il:t:l'll]ll‘{l-llf'_, \E'K{Tlﬁfl]t 1
the groove. lIlach surface of the membrane givy
attachment to a muscle.t The obturator foramen |
bounded, above, by the body of the pubes ; below a
externallv, hy the body of the ischium ; imternally,
the united rami ol the ischium and pubes. Erieri
The posterior and upper part of this surface loof
backward, downward, and outward ; while its afg
terior and inferior portion is dirceted foreard, dow
ward, and outward.  Posteriorly, it presents t @
smooth, external suriace of the ithum, which undulatd
so as to he concave Iu.'lnml, and -|| chtly convex
front. This surlace, which is called the dorsum of 14
iliwin, or the ¢ cternal iliae Jossa, is traversed hy thi@

f
Lunwi lines, called the superior, aiddle, and mrfnr
senicirenlar lines of the v, The superior senk
l::tﬂuhr;r' line commences at the erest of the thum, t"

inches in front of its posterior extremity, and ru/
downwi u:l to terminate at the back part of the arey
sciatic nn‘uh, just in front of the ]1:s=~lt*||f‘rl infer:
spinous process. s upper extrenity is well marke
but it becomes indistinet, often quite imperceptib §
below. Detween this line and the outer lip of the cres
lies & narrow I‘U'I.I"'h surtace, which ;;i\'r:-: :ILI:H'III‘II{-I
to 'thI‘L of a lu“v muscle.t  The wmiddle scmicireud
line is the 1i'|!“"L""~L and lnml l.1|~-1||ut|'-1 marked. of t
three. It commences at the crest of the ilium, tvy

* Ohturator vessels and nerve,
+ The posterior surtace to the obturator internus, The anter 8

surface to the obturator externus,
t Gluteus maximus,
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nches behind the anterior superior spinous process, and
uns from thenee backward and downward, to terminate
t the posterior part of the great sciatic notch. The
nferior semicircular line commences at the anterior
aferior spinous process, or at the notch just above i,
nd runs from thence backward and downward to the
mterior part of the great sciatic notch. These lines
ive origin to the aponeurotic fibres of three muscles,
nd the intervening surfaces give origin to their fleshy
tbres.”

. Proceeding downward and forward from the iliac
assa, we come to the cotyloid cavity, or acetabulum, a
emispherical, articular excavation. about two inches
nd a half in diameter, directed downward, outward,
nd forward, covered with cartilage, except at a large
ugh depression at the bottom, and circumscribed by
prominent uneven margin, which i1s interrupted in-
lly by a deen nutch ‘called the cotyloid noteh.
'his cavity is articulated with the head of the femur.
ts circumference supports a fibro-cartiluginous brim,
thich deepens the cavity, and contracts its oritice.
‘be cotyloid notch gives attachent, by its borders, to

-

* The vlutens maximus is attached to the upper curved line,
ad to the small surface between it and the crest of the ilium,
he glutzms medius is attached to the middle eurved line, and to
e surface between it and the upper curved line. The "'lut s
dnimns arises from the inferior eurved line, and from thL surface
etween it and the middle eurved line.  The surface between the
wer eurved line and the acetabulum, is covered by the glutieus
dnimns, but does not give orizin to its fibres. OF these three
irved lines, the French anatomists in zeneral recognise only the
¥0 upper ; while the Enzlish anatomists, on the contrary, usnally
meribe only the two lower. What we have here deseribed as the
wddle line, is calied the lowrer by Clogquet and Cruveilhier, anil
i€ pper by Quain. To increase the ambiguity thus ercated,
e npper a ind riddle lines have sometimes both been tlr':ir't'ihwl
s superior, in different parts of the same work (compare, for
stance, pages Z30 and 232 of the Dublin Dizsector), ‘These discre-
nees are of no sreat ilhI:f-!rIml in themsely LR I Thl'j' HERE
tely to mislead the stadent as to the sttachiment nf the glutaeal
nscles; for which reason it is that they v are here pointed out,



198 0S INNOMINATUM, OR HAUNCH BONE.

the inter-articular licament ¥ it is converted into a hole
by the fibro-cartilage of the brim, which stretches
across it like a bridge. The hole thus formed trans-
mits nutrient vessels into the joint. The non-articular
depression extends from the cotyloid notch to the
centre of the eavity., Il presents several nutrient fora-
mina, and lodgees o fatty substance,t the use of which
is unknown. The acetabulum is formed in front by
the pubes, below by the ischium, and above by the
ilium ; the pubes contributing one-fifth, the ischium a
little more than two-fifths, the ilium a little less than
two-fifths, to the entire dimensions of the cavity.
Alove the acetabulum is a rough impression, indicat-
ing the attachment of a tendon.? o its inner side is
the obturator forunmen, already described.  DBelow the
obturator foramen appear the ouwler surface, and the
tuberosity, of the ischium; and between the tuberosity
and the margin of the acetabulum, there is a smooth
horizontal groove, in which a tendon§ glides.  To the
inner side of the obturator foramen, is the anterior
surface of the united rami of the ischium and pubes,
wider above and below than in the middle, where ib
presents a rough, horizontal ridge, indieating the junc-
tion of these oricinally separate portions of’ bone.

This surface gives attachment to muscles || Above
the obturator formmen is the triangular anterior sur-
face of the body of the pubes, Limited nternally by the
spine and erest of the pubes; erternally by the ilio-
pectineal eminence ; bchoud by the posterior border of
the pubes (which forms the pubie portion of the limea

* Tieamentum teres,

7 One ol the so-called olands of Havers,  (The nature of these
Catty Dodies is st a matter of dispute. Their glaudular stroc
ture, which is denied by Beelard, and by most other moecern
phiysiologists, has been Litely veasserted by Hexligers,)

i The external curved tendon of the rectus temors,

§ ‘Thal of the obturator externus, o .

1 Adductor longus above, adductor brevis in the middle, ad-

ductor maonus below,

- =y

gt il 5

-
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ilio-pectinea); in front by the anterior border of the
pubes, which extends from the spine of the pubes to
the upper border of the cotyloid notch, and forms the
anterior lip of the groove of the obturator foramen.

210, Structure. Of loose reticular tissue, enclosed
between two compact layers. At the centre of the
iliac fossa, and at the bottom of the acetabulum, the
bone is thin, semi-transparent, and composed entirely
of compact tissue. In the neighbourhood of the ace-
“tabulum, at the tuberosity of the ischium, and indeed
at all the thicker parts, the bone is perforated with
I'many large nutrient foramina. DEVELOPMENT. The
ilium, ischium, and pubes, are each developed by a
‘separate point. The crest of the ilium, the tuberosity
of the ischium, the anterior inferior spinous process of
‘the ilium, and sometimes the angle of the pubes, are
developed as epiphyses, each by a separate centre of
ossification. (The epiphysis of the tuberosity of the
ischium extends also along the inner border of its
ascending ramus).

Pesides these seven ossific points, M. Serres has
described one for a portion of bone which fills up the
Y-shaped interval between the ilium, i1schium, and
pubes, at the bottom of the acetabulum.  The ilium,
iachium, and pubes, unite about 14 or 15 years alter
| birth. The epiphyses, up to that age cartilaginous, then
begin to ossify, and successively unite with the bone ;
generally at 22, but sometimes not till 25 years alter
birth, the consolidation of the innominatum 18 com-
plete. ArTticunations. With the sacrum, the femur,
and ita fellow of the r;IJ]JDHit{: side.

OF THE PELVIY IN GENERAL.

911, The four bones which we have just described,
form, by their union, a large, bason-like cavity, open
above and below, situated in an inclined position be-
tween the spine and lower extremities, and divided by
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the linea innominata into a superior, expanded por-
tion, called the false pelvis, and an inferior, narrow,
deep cavity, called the true pelvis.*

OF THE FALSE PELVIS.

212. The false pelvis has no anterior wall, but pre-
sents in front a wide gap, extending from the anterior
superior spinous process of one os innominatum to
the corresponding point on the opposite side. Its
posterior wall is also deficient in the middle, opposite
the sucro-vertebral angle.  Its lateral walls are formed
by the ale of the ossa innominata. It presents for
examination an interior and an exterior swrruace, an
upper and a lower circumference, and a cavity.

213. SURFACES.  [uterior, Presents, on each side,
the internal ilice fossa, and posteriorly, in continuity
with that fossa, the smooth, upper aspect of the lateral
mass of the sacrum. These two parts together form a
wide concave surface, traversed by the saecro-iliac
symphysis, and directed inward, upward, and forward ;
by which obliquity it is adapted, partly to support the
intestines, partly to throw their weight forward against
the anterior wall of the abdomen. This surface gives
origin to a pair of large muscles.t Euxterior. Presents
on each side the dorsum of the iliwm, alternately con-
vex and concave, marked with the three semicircular
lines, and affording attachment to several musecles, !

214, CIRCUMPERENCES.  Superior.  Formed chicfly
by the crest of the iliwim, which terminates in front at

* In examining the pelvis detached from the skeleton, one is
apt to place it in a horvizontal position, resting on the coceyx imd
the tubervosities of the ischin, - 1t is better to vetain it as vearly
as possible inits natural obligue position ; so that the true ineli-
nation and aspect of its surfices, &e,, may be constantly present
to the eve.

+ Iiaci inferni; which arise from the internal iline fosse,

T Glutivus maximus, medius, and minimus, and curved tendon
of rectus femoris.  (For a particular account of the attachment of
these museles, see note *, page 197.)




TRUE PELVIS. 201

the anterior superior spinous process. Below this
appears the anterior inferior spinous process, separated
by a noteh from the superior, und by a wide shallow
groove from the ileo-pectineal eminence. This circum-
ference attaches numerous muscles.* Inferior. Iden-
tical with the brim of the true pelvis, under which
designation it will be described. (218)

=15. Cavity. When the false pelvis is completed
in front by the abdominal muscles and fasciz, it pre-
sents a wide shallow cavity, with its longest diameter
transverse, and its axis directed obliquely from above
downward and backward. In the skeleton this cavity
i3 very 1mperfect ; indeed it may be doubted whether
a space lying between two lateral plates of bone, but
having no definite boundaries before and behind,
deserves the name of a cavity—still more, whether it
has any ascertainable oxis.  Each iliac fossa supports
3 part of the alimentary tube,t and the intervening
space is filled with the convolutions of another portion
f the sarme canal.®

OF THE TRUE PELYIS,

216. The true pelvis is a smaller cavity than the
alse, but it oszeous boundaries are more perfect.  Its
osterior wall i3 formed by the sacrum and coceyx,
wnd 13 about five inches in depth.  Its anterior wall in

* The crest gives attachment to the latissimus dorsi, the obliquus
xternus and internus, the transversalis, the quadlratus lumborum,
nd the common commencernent of sacro-lnmbalis, longissimus
lorsi, and spinalis dorsi; the anterior superior spinous process to
he tenzor vaging femoris, Poupart’'s ligament, and a few fibres
f the sartoriusa: the noteh beneath it to the sartorins: the
nterior inferior apinous process to the straight tendon of the
ertua; the }!.-.'...lr.:-;'.'f“r-_-.] erninence to the PRGNS parvius, The
Toave hetween the two last-rnentioned eminenees transmits the
J";h'i'f: tenelon of the iliarnm= internns anid PRI INHUETIIS, .

t The right iline fossasupports the cawcumn, the lelt the sigmoid
extre of the i-a’;]r.«:l,

+ The ileum,
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the median line corresponds to the symphysis pubis, .
and is not more than an inch and a half deep ; it
widens, however, on each side, where it is formed by
the ischium and pubes, and presents the obturator
foramen.  Each lateral wall is formed by that portion
of the ilinm which lies below the linea ilio-pectinea,
and has its extent diminished by a large and deep
notch, called the saero-sciatic noteh. This noteh be-
longs, in the skeleton, to the inferior outlet of the
pelvis ; but in the recent subject, it is separated from |
that aperture by a strong ligament, which stretches
across from the sacrum to the tuberosity of the ischium,
converting the notch into a hole, and considerably
diminishing the extent of the outlet. The true pelvis :
presents tor consideration two surfuces, two eircum-
ferences, and a cawvity,

217. SURFACES. [uterior. Presents posteriorly the -
concave anterior surface of the sactum and coceyx ; on
which are observed, in the median line, the bodies of
the sacral and coceyuveal vertebrae ; external to these
on each side the anterior sacral foramina, for the trans-
mission of nerves ;¥ and beyond these the anterior
surface of the lateral mass of the saicrum, marked with
shallow horizontal grooves for the reception of nerves,®
and with slight enmdnences which sepurate the grooves,
and give origin to the dicitations of a muscle.+ Im-
mediately external to the sacrum is the saero-iliac
symplysis. P'roceeding forward, we come to the luteral
wall, scarcely an inch deep above the sacro-sciatic
noteh, where it belongs to the ilium, gradually widening
in front of that notch, where it presents the roughened
line of Junction between the iliom and ischium, Passing
to the anterior wall, we observe, in the median line,
the symphysis pubis; external to this, the posterior sur-
face of the united 2ami of the ischium and pubes,
marked in the middle with the transverse ridge that

* Anterior sacral, t Pyriformis.
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indicates their union ; and beyond these the obturator
Joramen, with its thin uneven circumference, inter-
rupted above bya groove for the transmission of vessels
and a nerve.* Above the obturator foramen is the
posterior surface of the body of the pubes, wide at its
mnner extremity, gradually narrowing as it passes out-
ward. External to the obturator foramen is a wide
smooth surface, belonging chiefly to the ischium, but
eompleted above by the hu-:lv of the pubes, and of the
ilium, This surface corresponds to the back of the
acetabulum, and often presents three roughened lines
which indicate the union of the three pmtmn& of the
o3 Innominatum. It 18 covered in the recent %uhjﬁﬂt
bv two muscles.t Beneath the obturator foramen is
a smooth surface belonging to the body of the ischium,
and bounded below by the inner lip of the tuberosity
This liv, and the marzin of the ramus with which it
15 continuous, ;;rnjf-[:t a little into the cavity of the
pelvis, 80 as to form a slight groove, which, when
deepened Ly a lizament lmlgua nnpurta.nt vessels and
nerves. 3 The swiface which surrounds the obturator
foramen, and the membrane which closes that hole,
give attachment to a muscle.|| ZLxterior. Presents,
podteriorly, the convex uneven surface of the sacram
and cocevx, on which are observed, in the median line,
the row of sucral spinous processes ; below these, the
tevininal grogre of the sacral canal, and the posterior
gurface of the coceyx.  External to the spinous pro-
CEMYed 0T F;ﬂ.-‘;':; ,~,|rh, 15 L}u; _gu_r;;'u_."‘r;]r‘nfn'ﬁ, f_:”llt.i“““ll-'"ﬁ With
the vertebral groove of the spinal eolumn, and bounded
externally by the tubercles, which represent the traans-
VErae procesary of the sacral vertebhrie. This groove E
]_‘a‘:rf-';rn.‘r,r:rl 'r;,:,' th-r.- ,;,;J,gr;-;'.g'ru' _:qu',‘r.i'f J'w'i'iua;mﬂ {IFIIJ“ t}li:
bransmizsion of nerves®™) and presents the conlesced

* Ohtarator, t Levatar ani, andd obtarator internus,
+ A veocesa of the great swero-sciatic lganent,

9 Intarnal pudis, | Obturatur internus,
% Pustarior branches of saeral,
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lamine of the sacral vertebrae, and the row of articular
processes ;- the two uppermost well developed, and arti-
culated to the last lumbar vertebra: the two lower-
most (called the Lorns of the sacrum) prolonged down-
ward to meet the ascending horns of the coceyx ; the
others mere rudimentary tubercles, Cn each side of
the sacrum appears the posterior extremity of the ala
of the ilium, projecting backward so as to form. with the
lateral surface of the sacrum, a deep groove, filled in
the recent subject with short strong lignments® which
hold the two bones together. Proceeding forward we
observe, 1st, the dorsum of the iliwm, of whicl only a
small portion belongs to the true pelvis : 2ndly, the
exterior surface of the body of the ischiuwm ; and Jrdly,
the acetabulum, with its prominent eocwmrerence, its
cotylord notch, and its central non-articular depression.
Internal to the acetabulum is the obturator Joramen,
bounded by the bodies, and rami, of the ischium and
pubes.  Below the acetabulum, and lying between its
border and the tuberosity of the ischium, is a groove
for the tendon of a muscle.+ The exterior surface of
the true pelvis gives attachment to several muscles. T

218. CIRCUMFERENCES. Superior.  This circum-
ference is usually called the brim of the true pelvis.
It is formed by the ileo-pectineal line of the os inno-
minatum, completed posteriorly by the rounded an-
terior border of the base of the sacrum, and by the
sacro-vertebral angle : anteriorly by the spine and
crest of the pubes.  This circumference is traversed
by the pubie, and sacro-iliue symphloygses, and presents
on each side the posterior extremity of the ilio-pecti-
neal  eminence. 1t affords attachment to several

* Posterior sacro-iliae, + Obturator externns.

1 By the saerum it gives attachment to the saero-lumbalis,
Iatissimus and longissimus dorsi, and elutaeus maximus; by the
ilinm to the glatwus maximus, meding, and minimus; by the
anterior surface of pubes and isehinm, to the obturator externus,
evacilis, adduetor brevis, longus, ind magnus,
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muscles and ligaments,® and circumseribes a space
called the abdominal ﬁ!!‘u‘!f or inlet of the true pelvis.
- This aperture would be oval, but for the sacro-verte-
bral anzle, which projects forward posteriorly, so as
to render it kidney-shaped. It has four principal
diameters ; an aniero-posterior, measured from the
sacro-vertebral angle to the symphysis pubis; a
fransverse, carried across so as to indicate its gl&ttﬁﬂt
width: and two oblique, each passing from one ileo-
pectineal eminence to the sacro-iliac symphysis on the
opposite side. Of these diameters the transverse is
the most considerable, the oblique the next in length,
and the antero-posterior the shortest, Inferior. This
circuinf-rence presents three eminences, separated by
three deep notches. Of the eminences, one is pos-
terior, and formed by the sacrum and coceyx ; the
other two are lateral, and formed by the two ischia.
At the .-::.nnmit of the first eminence 1s seen the ex-
tremity of the coccyx ; at the summits of the two
latter are the broad, rough tuberosities of the ischia.
Of the notches, one is anterior and angular, bounded
on each side by the rami of the ischium and pubes, and
above by the symphysis pubis. This is called the
pubic arch.  The other two are lateral and curved,
formed by the sacrum and coccyx behind, by the
ischinm in front, and by the ilium above. They are
II.':EI.HF: | e .-:m:rr;-.ar:;ur.-}: ﬂr’:f-“fw.t, ‘,::u;h i.-J.' F:'l!hf]i\’i{lﬂil h}"
the «pine of the ischium into two parts ; a superior,
larzer, called the greater gocro-gciolic noleh » an inferior,
l:ﬁrra[mrf:..urh ine frn-:lflfrthif called the lesser saero-
gciatie notch, Themarging of these sacro-sciatic notches
are thin ; the margin n? the pubic arch ig thicker, and
detlected a little outward.  This irregular ciremn-
ference cives attachment to geveral muscles and “H’F*f

* By the linea ilea-pectinea to the levator ani, psoas parviis,
and rectineus rr|rL-“]f- and to Gimbernat's ligament, By the
spine of the pmhes to Poupart's |: AT n* atnd by the crest of the
pubiis to tiae rectus, andd }r;-. snddlalis, ab lomings,
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ments, ™ and cncompasses a space called the perineeal
straat, or outlct, of the true pelvis. This space is
measured, in the skeleton, by only two diameters, an
anfcro-posterior, drawn from the tip of the coceyx to
the symphysis pubis; a transeerse, carried from one
ischiatic tuberosity to the other. In the recent sub-
Ject, the perinwal strait is considerably altered in shape
and dimensions, by the presence of the sacro-sciatic
lignments, which, extending from the sacrum and
coceyx to the tuberosity of each ischium, furnish two
straight margins for its posterior Loundaries, instead
of the deep, sacro-sciatic notches. The lozenge-shaped
aperture thus formed is measured by four diameters :
an antero-posterior, and a transverse, the same as those
described above ; and two obligue, each carried from
the tuberosity of the ischium on one side, to the centre
of the great sacro-sciatic ligament on the other, Of
these dianmeters, the oblique and the transverse are
about equal.  The antero-posterior varies with the
length and direction of the coceyx, which differ con-
siderably in different individuals; it is also susceptible
of merease and diminution, on account of the mobility
of the coceyx. In the recent subject, the perinaeal is
smaller than the abdominal strait.

219. Caviry, The cavity of the true pelvis, or the
pelvie excarvation, is deep posteriorly, where it is
bounded by the sacro-coceygeal column, but very
shallow in front, where it corresponds to the sym-
physts pubis.  The sacro-coceygeal columm, bending

* The sphincter and levatares ani ave 2ttached to the tip of the
coceyx 5 the ischio-coceyeei to the spine of each ischinm, and to
the lateral borders ot the cocevx; the gemellus superior and
levador ant to the spine of the ischivm g the gemellus interior,
semi-tendinosus, semi-meombmiosns, long head of biceps, quadrie
bus femoris, and lTower tibves of adduetor marnus, to the tnber-
osity ol the ischivin; the erns and erector, penis in the male,
elitoridiz, in the temale, to the vimus of the ischium and pules,
The saero-sciatie ligaments are attached, posteriorly, to the i.'l‘!t*l'.:l'l
border of the sterm and cocevs s the greater taking hold, in
front, ol the tuberosify, the lesser of the spiae, of the ischium.
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forward at its extremities, contracts the apertures of
¢ the true pelvis, and renders its cavity less capacious
- above and below than in the middle. The lower part

of the excavation is still further diminished by the

Cinclination of the walls of the pelvis, which slope towards
- each other from above downward. The two apertures,

or straits, of the true pelvis are inclined in different
directions. The axis of the upper, or abdominal strait
(i.e., a line passing at right angles through the centre
of itz plane), if continued downward, would fall upon

i the lower third of the sacrum ; the axis of the lower,

or perinzal strait, 1if prolonged upward, would fall on

tthe =acro-vertebral angle, intersecting the former in

the middle of the cavity., To convey the same fact
otherwisze, —if the planes of the two straits were con-

‘tinued forward till they met, they would form an acute

-

angle, with the apex directed forward. A brief de-
seription of this cavity might run thus ;—the pelvic
excavation is a short canal, more capacious above than
below, and in the middle than at its extremities,
curved, =0 as to present a convexity backward, and
cut off very obliquely above and below, so that its
posterior houndary is many times longer than the wall
by which it is limited in front.

The true pelvis is occupicd, in the recent subject,
h}' the urinary bladder, by the rectum, and by a por-

‘tion of the organs of generation. The rectum corre-
‘gponds to the anterior surface of the sacro-coccygeal

column, the curvature of which it follows. The
bladder lies in the anterior part of the cavity, closc
behind the aymphysis pubis.  In the female the wornh
intervenes, being anspended in the midst of the pelvis,
in contact with the bladder anteriory, and with the
recturn behind,  The pagsage which lends to the
wornb, and through which alone 1ts contents can be
diacharged, pas<es through the lower strait of the
pelvis ; through which strait, therefore, the _F”'I-“H
must necessarily descend, in parturition.  The female
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pelvis is adapted to the performance of this importan:
function, by certain peculiarities of form and size, a)
account of which will be found in the following section

DIFFERENTIAL CHARACTERS OF THE MALE AND
FEMALE PELVIS.

220. The male pelvis presents a narrow, deej
excavation, with small apertures. Its bones
thick, its muscular impressions are well marked, it
angles are abrupt and prominent, and its general ap
pearance 1s that of a strong framework, rdapted tc
afford leverave to powerful muscles.

The female pelvis is not so deep as that of the male,
but exceeds it considerably in the transverse, and
antero-posterior dimensions. Its cavity is more capa
clous, 1ts apertures are larger, its walls are less massive
and rough, its general contour is less angular 2nd
abrupt. The alie of the ossa innominata spread further
outward ; the anterior superior spinous processes are
removed to a greater distance from the median line,
as also are the tuberosities of the ischium, and the
acetabula ; (whence the prominence of the hip in the
female.) The sacrum is wider and less curved, and,
consequently, the sacro-vertebral angle less prominent,
than in the male. The obturator foramen is some-
what triangular in form, and of a smaller size than in
the male ; the ischiatic spines project less into the
pelvic excavation ; the coceyx is more movable ;* the

¥ The joints of the female pelvis acquire an inereased mobility
during the last months of gestation; the symphysis pubis, and
the articulations of' the CoCeyx, are p,-:]mri;lll}‘ relaxed,  This
change is at first temporary, but after frequent childbearing it be-
comes pernianent.  The same canse is said to induce oceasiondlly
an actual alteration ol structure, O this a very renurkable exe-
ample has heen noticed by Cruveillhier, in the pelvis of an awed
female, who had borne nineteen ehildren,  In this instance the
articular surtices of the symphysis pubis had come into contaet,
and the inferior ligament had disappeared ; while a fibrous capsule
of great strength surrounded the joint on all sides, except behind,
and permitted a very considerable motion,
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'symphysis pubis not so deep. The upper aperture is
‘more nearly circular, and its margin smoother, and
rmore rounded. The pubic arch is wider and more
eurved ; and its rami are everted, so as to present
shelving surfaces, rather than angular edges, to any
object descending through the perineal strait. By
these several peculiarities of form and structure, the
demale pelvis is adapted to permit the expansion of the
mterus during pregnancy, and the passage of the child
in parturition. The following table of the average
comparative dimensions of the male and female pelvis,
according to the various estimates of Meckel, Cloquet,
and Burus, is taken from Quain’s Anatomys.
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221. DEVELOPMENT. The feetal pelvis is smaller in
proportion than that of the adult. Its lesser bason is
especially diminutive, in accordance with the rudi-
mentary condition of the organs of generation which
it contains. The al@ of the ossa innominata are quite
flat. The sacrum, and the pubic region, are very
Barrow : =0 that the transverse diameters are shorter,
in proportion, than the antero-posterior.

Lastly, the feetal pelvis is inclined more obliquely
on the vertebral column, than that of the adult.
During the interval between birth and puberty, these
peculiarities gradually disappear, and the pelvis ac-
quires the shape, size, and position proper to adult
age. The following table exhibits the inclination
of the pelvis, in the opposite sexes, and at different
periods of life.  The second column (gathered from
Naegele's work, Ueber das Weibliche Becken, Carls-
ruhe, 1525,) is the average of numerous and accurate
measurements.  The first and last columns are taken
from a treatise entitled, Mechonik der Menschlichen
Gelurerkzeuge, recently published by the brothers
Weber.

One of the methods employed by these anatomists
(deseribed at page 128 of their work), appears to me
objectionable ; and their recorded observations are too
few to furnizh correct averages.  Nevertheless, from
their experiments, and from those of Naegele, we may
safely draw this general conclusion ; that the deviation
of 35" from the horizontal plane, assigned by Cloquet,
and others, to the pelvis, is too little, by at least 50°,
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INCLINATION OF THE PELVIS,

Inthe ' Inthe
adult adult
male, | female.

= . - -

= " |

5 [ With the antero-|

= £ [ posterior diameter of |

£« [the wupper strait

~ B | (measured from the

02 | promontory to the

=

S £ | upper border of the

= & | symphysis pubis) an |

gng{ angleof . . . .155° [150°

= 5 With the antero-|

= ‘& | posterior diameter of

:"E the lower strait

= £ | (measured from the

. £ tip of the coceyx to

& o |the lower border of

E = | the symphysispubis)

;“S lan angleof . ., .|106°51 [101°

s |

In the
“not full
erown'
UNQAINS-
gewach-
e (sex
and pre-
Cise age
not spe-
citied).

154° 66

N.B. The inclined line of each strait, falling upon
the vertical line of the spine, of course forms with it

Lo angles,—an upper and a

lower,

It is the former

1. AT, 5 i 4
which Naegele and Weber always mean when they

sl,m:hl: of the ¢

neigungswinkel” (angle of inelination)

of the strait, and to which the measurcwents in the

above table apply.
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222, MecHANiSM AND UsEes. The uses of the pelvis,
as a cavity for the reception of certain viscera, a ful-
crum for the spine and lower extremities, and
centre of action to many powerful muscles, have been
noticed incidentally in the course of the foregoing de-
scription. It may be further observed that the inclined
position of this bony girdle adapts it to reduce the
force of concussions transmitted upward from the feet,
and that the oblique direction of the sacrum, which
runs downward and backward from the base of the
vertebral column, causes tbe inertia of the trunk,
when the body is carried forward by a sudden spring,
to tell upon the surfaces of the sacro-lumbar articula-
tion, instead of straining its ligaments, as would cer-
tainly happen if thepmt were horizontal.*

The student should also particularly notice the
strong, prismatic thickening in the substance of the
03 innominatum, which L}.tLﬂ{.].?, on each side, from
the sacro-iliac sy mph} 5is to the top of the tbbet-;tbulum
These two bony coluinng are the immediate supporters
of the sacrum, which divides equally between them
tne wf,ight of the superincumbent trunk, This pres-
gure they transmit to the vaulted roof of either aceta-
bulum, from which again it is transferred to the heads
of the thi ’J'!t bones, Jhi purpose of these two ribs,

which are the thickest and strongest parts of the ossa

* A further distribution of the resistance of inertin in the
action of sprinzing forward, resnlts from the curvature o the
Jower part of the vertehral column, which instead of rising verti-
eally from the aacram, inelines '*;'“'1"'"!.‘ torward anid It]n'-'ul'fl: S0
hat the strain of the leap, which wonld otherwise Ll admost
exclusively on the st joint of the coluinn, is divided hetween, al
leaat, :-- it of 1ita leewer ;r ienlations,  This point has heen well

el tiel -:-'- Mo oo, i0y thie Lhth ooh |I,r:r”i bis et lines of & ll"r"-lll
l”.’ | J'-|'. cn chapter | take thid "'L' sortunity of recoinine HFIJII"' 1oy
Bhe 40y Tt A 3 tndaat |r|_ mirldy writton j]lll" daruetive sketeh ol
bhie siien haniamm of th |41|;|!|. II TRIHIE al that anl hor's alleest

P""T' FTOANER, 5'=":. IN TNy Gpanian, a4 o bl of philosophie tl vonne-
Position ; in which character alone it would well repay a Frequeat

per s ll
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Innominata, is rendered the more obvious by t}!
striking contrast which exists between their thickne:|
and that of the bone in their immediate neighbourhoo
While they are prisms of nearly an inch in diametes
the ilium, within half an inch above them, becomes a
thin as paper, aud semi-transparent,

These groinings, and inclined articulations, whic
occur in the pelvis, along the line of transmission ¢
force, furnish a good illustration of the two priueip:
laws which prevail throughout the structure of thi
skeleton,—viz., first, That accnmulation of osseou
matter indicates, and is proportionate to, pressure t
be sustained.  Secondly, That frequency and obliquity
of joiuts, indicate, and are proportionate to, concussio,
to be distributed,

The double-wedee like shape of the sacrum is :
feature in the mechunism of the pelvis which has bee
noticed by several anatomists. Cruveillier has pointec
out, with his usual accuracy and clearness, the effec
of that form in preventing the displacement of the
bone by any force acting, either from above downward.
or from before backward. For the bone is large)
above than below, and is also (with certain exceptions.
which will presently he stated) wider before than be.
hind. DBut Cruveilhier appears to me to have fallen int
error, when he goes on to state, that the provisions fo;
preventing this hone fron being driven forward, are
but slight ; that the powerful apparatus of posterior
sacro-iliac ligamentous fibres can only tend to resist
the backward dislocation, and that the space between
the ilia is, in its whole length, larger before than be-
hind ; ““double disposition” (as he states, in conclu-
ston) ““éridemment propre E}.f*il'f'”a"'fl.‘lf r n’:",rafm'.-'.ﬂmnf cd
sacrum a la partie antéricure.” (Anatomie Descriptive,
vol. 1. p. 454.) The facts, and the couclusion, here
advanced, are not in accordance with my own observa-
tions ; which have satisfied me, on the contrar , that
both the form of the sicrum, and the disposition of its
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posterior ligaments, are calculated very strongly to
resist the anterior dislocation,—against which the bone
is further defended by the shape and position of the
alz of the ilia. I shall offer a few remarks on each of
these points in succession.

_ And first, with regard to the form of the sacrum.
Although it is true that, at the upper extremity of the
bone, the anterior surfice is usually two or three-
eighths of an inch wider than the posterior, yet, upon
dividing the bone by a section, parallel with the plane
of the upper strait of the pelvis, and at about an
mch and a half below its superior extremity (in other
words, opposite to about the middle of the auricular
surface) I have generally found these proportions
reversed, the posterior surface being here wider than
the anterior, sometimes as much as half an inch, or
even five-eighths, * seldom less than one-eighth. Half
an inch lower down, the anterior surface resumes the
superiority in width. These changes of proportion
are illustrated in the annexed diagram, which repre-
gents three sections of the same sacrum : the first taken
just below its upper extremity, the second three-
fourths of an inch lower down, and the third half-an-
inch below the second. In the first and third, the
base of the wedge is turned forward ; in the second, it
i8 obviously directed backward. The figures are of the
natural size ; and the exact points from which the mea-
Burements have been taken, are indicated by trans-
verse lines, against each of which its length, in inches
and sixteenths of an inch, has been set. The letters,
which are the same in all the figures, refer to the ex-
planation appended to the diagram, In examining
a large number of sacra, with a view to this particular
point, I have found the form above described to be a

* I have seen but one apecimen (in the eolleetion of l"r_nl'.
Partridge) in which the difference amounted to five-cighths, *] he
average difference i3 between an eighth and a quarter of an

inch,
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general rule, liable to many individual exceptior b
Thus, in some instances, the back and front of (&
sacrum have been nearly equal in width, in the whi |
length of the auricular surface. In other specie |
the anterior surface has been wider, for the same d4
tance, than the posterior; or, vice rersd, the posteri|l
has, more or less, exceeded the anterior in widt|h
But these exceptions, so far from throwing doubt . [
the rule here laid down, have rather afforded it an i1
direct corvoboration. For those sacra which have 1 4
presented the ordinary changes of proportion, have i -
variably possessed some compensating peculiarity |
form, calculated to produce a similar result. Som |
for instance, have presented a strong angle, projectin &
from each auricular surface, and fitting into a co
responding depression on the articular surface of t} |
ilium ; or, on the contrary, a depression in the aur ¢
cular surface, adapted to an eminence of the os inndi
minatum.  Not unfrequently the sacrum has pr
sented, opposite the middle of its auricular surfact
a general contraction in the transverse dimensiors
obviously tending to resist dislocation in everf
sense—whether upward, downward, forward, baclh
ward, or in any intermediate direction. In other sp
cimens, the auricular surface has exhibited, on a tmn.E
verse section, a series of undulations, all at the san
horizontal level, and disposed in such a manner as t#
resist, alternately, the anterior and posterior dislocs
tion. I have not space for sketches of all I.hu:u‘li
varieties ; but I will take the last mentioned, as on |
of the most remarkable, for illustration.
The annexcd diagram (to which the explanation o @
the former is applicable) represents, on a reduced scale i
three horizontal sections of a sacrum, wider behin
than before in the whole length of the auricular surf
face (as may be deduced from a comparison of th
measurements annexed to each figure), The form ol
this specimen, taken as a whole, is only ealculated tc/

F
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oppose the advance of the bone, and has no tendenc
to resist the posterior dislocation. DBut on comparir
the four measurements of the first section, the bor |
will be found to consist, in this part, of three wedge |
of which the anterior and posterior have their base!
behind, and their narrow ends directed forward, whi|
the intervening one presents a contrary dispositiol |}
The two former tend to resist the anterior, and tl
latter, the posterior dislocation. This arrangemel
sufficiently exemplifies the nature of the compensatic
alluded to above.

These facts compel me to dissent from Cruvei!
hier’s opinion, so far as it relates to the form of tl |
bone.

With regard to the posterior sacro-iliac licaments, ©
1s to be observed, that many of their fibres run obliquel ¥
forward and inward, from the ilium to the sacrum’:
These fibres must necessarily be stretched by tk
advance of the bone towards the cavity of the pelvi:|
and therefore cannot fail to oppose its dislocation i
that direction. In order to satisty myself on th)
point, I tried the following experiment. I divided, if
a recent pelvis, all the connexions between the sacrui
and ossa innominata, except the posterior sacro-iliafl
ligaments ; and then, having fixed the ossa innominatz b
endeavoured to draw the sacrum forward ; but it reld
sisted my strongest efforts. 1 then cut wway part <
the bone opposite the lower half of the sacro-iliall
joint, in order that the wedge-like form of the sacrui F‘-

T

might have no infuence, either in promoting or pr
venting its advance ; but it still resisted my enth
force applied from behind, though now retained in it
position solely by the posterior sacro-iliac lignments
This experiment may be easily repeated, and it appear
to me to alord conclusive evidence that these ligs
ments are not favourable to the anterior dislocation.

Looking, in the last place, to the form and positio
of these alwe of the ilia, we shall find them caleulate.

L N
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. to furnish the upper half of the sacrum with an addi-
- tional protection against the anterior dislocation.
! Their posterior extremities, which are very strong and
* massive, extend backward nearly two inches from the
v sacro-iliac articulation, and project on each side, so as
to sustain the force of many shocks, which would
- otherwise tell upon the posterior surface of the
sacruin.

These several considerations lead me to think, that
| the anterior dislocation of the sacrum, so far from
' baving been favoured by Nature, is quite as effectually
. guarded against as any other displacement to which
¢ the bone is liable. It is true, indeed, as Cruveilhier

observes, in explanation of his opinion on this point,
¢ that the force which the sacrum habitually sustains
| (namely, the constant pressure of the trunk) tends
¢ always to thrust it downward and backward, and
' mever, in any degree, towards the cavity of the pelvis.
! Bat on the other hand, the external violence to which
' the sacrum is occasionally exposed, can operate only
' from behind, or fromm below, in no case from above
 or from before. And if this bone, so well fortified
* against the constant strain to which it is exposed,
‘had been  left unprotected against dislocation by
¢ sudden shocks from without, it would present a strange
¢ exception to the watchful providence of Nature against

accidental violence, which is exemplified in the struc-
' ture of every part of the skeleton. It is indeed a re-
markable reflection, —and one with which these obser-
vations may be not inappropriately concluded,—that
eontingencies which may oceur but once in fifty years,

—which may nerer happen to some individuals,—are

yet as elaborately provided against by Nature, as those

internal straing, and tendencies to displacement or
rupture, which are in incessant operation throughout
the whole period of life.
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CHAPTER V.

OF THE EXTREMITIES,

223. THE extremities are long, jointed appendages
of the body, attached by one end to the trunk, and |
free in the rest of their extent. They are four in |
number ; an upper pair, depending frﬂm the thorax,
chiefly subservient to tact and prehensiﬂn a lower |
pair, connected with the pelvis, the principai agerlta in |
support and locomotion. To these the transcendental |
anatomists add the lower jaw, which they regard as a "
pair of limbs, joined together at their distal ends, and !
otherwise cﬂnsi{lera.bly modified for the function of !
mastication : but, nevertheless, bearing precisely the
same relation to the ¢ranial division of the vertebral
column, that the arms do to its thoracic, and the legs
to its pelvic region. These analogies will be con-
sidered more in detail in our general review of the
skeleton. In the present chapter we have only to de-
scribe the bones of each limb in succession ; subjoin-
ing some brief observations on their mechanism and
uses.

OF THE UPPER EXTREMITY.

224. The upper extremity is divided, by descriptive
anatomists, into four parts ; the shoulder, the upper
arm, the fore-arm, and the hand. Of these parts only
the three last are recognised, by the transcendental
anatomists, as constituents of the upper extremity ;
the bones of the shoulder being referred by them to the
costal series. (See note®, page 181). This latter appears |
to me to be the legitimate arrangement, the former
being at variance with the obvious analogies of the
bones. But I shall here, as elsewhere in this work,
follow the ordinary system, tor the sake of its practical
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convenience, having previously set the student on his
guard against its theoretical errors.

OF THE SHOULDER.

- 225. The shoulder consists of two bones, the scapula,
and the clawvicle. The scapula is a flat bone, resting
on the exterior surface of the thorax. The clavicle is
a long bone, situated horizontally at the anterior part
of the thorax, just above the first rib,

OF THE SCAFPULA.

~ 226. The scapula is a large, flat, thin bone, of tri-
angular form, lying on the posterior and lateral wall of
the thorax, between the first and seventh ribs. Taking
a general survey of the scapula, the student will ob-
serve that it presents two surfaces, three borders,
and three angles. Of the angles one is truncated,
‘thickened, and hollowed by a concave, articular sur-
face, designed to receive the rounded head of the arm-
'bone. This surface is named the glenoid cavity, and
' the thickened angle on which it occurs, may be called
| the head of the scapula. This head is supported by a
slightly contracted portion called the neck ; and fromthe
neck the thin, wide ala of the scapula expands. The
| ala is strengthened by its three thickened borders, which
| present the appearance of stout bony ribs, and are
hence called the coste of the scapula. The anterior
surface is concave, lies upon the surface of the thorax,
and is called the venter of the scapula. The posterior
surface is convex, and derives from its backward aspect
the name of dorsum. The dorsum is traversed by a
strong horizontal process of bone, called the spine of
the scapula. This eminence curves upward externally,
and expands into a flattened extremity, named the
acromion process, which projects forward so as to over-
arch the gienoid cavity. The spine and the acromion
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are the two principal processes of the scapula; there
is a third, of smaller size, called the coracoid process,
which arises from the upper border of the neck, and
stretches forward, like the acromion, over the glenoid
cavity.

From this rapid sketch of the principal objects pre-
sented by the scapula, and of their general relations to
each other, we may proceed, in the next place, to ex-
amine more minutely, first, its Zead and neck, with the
coracoid process which the neck supports; then its
borders and angles ; and lastly, its surfaces, ventral
and dorsal, with the spine, and its acromion process,
arising from the latter.

227. HeEap. The head is an expanded portion of
bone, which occupies the external angle of the scapula,
and supports the glenoid cavity.* The glenoid cavity
is a wide, shallow, articular depression: of an ovoid
shape, with its longest diameter directed from above
downward and backward. It is wider below than
above ; and its outline presents a close resemblance to
that of the longitudinal section of a pear. Its direc-
tion, or aspect, is outward, forward, and a little down-

ward. Its margin gives attachment to a ligament,t

* What we have here called the head, is usually desecribed

among the angles of the scapula, under the name of external or

articular angle., Such an association appears to me to be highly
objectionable, For while the two other angles are entirely in-
significant, being the mere incidental results of the junection of
the borders, this articular expansion is, on the contrary, the
essential element of the scapula, to which every other portion of
the bone is obviously subordinate and accessory. It is to the
muscles by which the kead is moved, or maintained in its position,

that the coste afford leverage, and the ale an expanded insertion,
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The acromion and coracoid processes overarch and protect the

head ; the spine strengthens the scapula precisely opposite to its
centre ; and even in the depth and disposition of the fosse, we
ghall presently discover a distinet adaptation to the funections of
this portion of the bone, For these reasons we have placed it

alone, and made it the starting point of our description; at the

same time enumerating it among the angles, that the student ma.yl

bear in mind the arrangement generally adopted, -
+ Capsular ligament of shoulder-joint. +
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3 SCAPULA. 223

and auppcﬂ% in the recent subject, a fibro-cartilaginous
brim, by which the ecavity is deepened. A strong
tendon® takes origin from its summit. The NECK is
that contracted portion of bone which immediately
supports the head. It is not separated by any definite
boundary from the ala, into which it appears, as it
were, to expand. Its contraction is more distinet behind
than before, and below than at its upper part, where it
gsupports the coracoip PROCESS. This process has
gsomewhat the appearance of a finger, half-bent, point-
ing forward and outward. It arises, by a strong wide
root, from the upper border of the neck ; extends, for
a little way, upward and inward ; and then, suddenly
changing its direction, runs forward and outward, and
passes, as we shall hereafter find, beneath the clavicle.
The first, or ascending portion of the coracoid process,
is flattened from before backward ; it is smooth, and
presents nothing remarkable for examination. The
horizontal portion is much narrower, and flattened in
a different direction ;—viz., from above downward.
Its upper surface is rough, and gives attachment to
ligaments ;t its inferior surface is smooth, and directed
downward and backward towards the glenoid cavity,
which it overhangs. The anterior margin of the pro-
cess is rough, and gives insertion to a muscle.f Its
posterior margin, likewise rough, attaches a ligament, §
Its summit, rounded and tubercular, affords oiigin to
two muscles.|| The angle which the two portions of
the coracoid form by their junction, gives attachment
to a ligament,¥ to which we shall have occasion to
revert, in describing the superior border of the scapula.

228. BorDERS or Cosrm. External or awxillary,
sometimes also called inferior. This is a stout, bony

* Long head of biceps,

t+ The conoid posteriorly, the trapezoid in front.

T Pectoralis minor, § Coraco-acromion.

qT Coraco-brachialis internally, short head of biceps externally,
Supra-scapular,
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rib, extending from the head to the inferior angle of

the bone, It is by far the thickest of the three CDBtEE

but it gradually diminishes in thickness towards its

lower extremity. Its upper third is full half an inch
wide, and presents a shallow, oblong depression, or
groove, which attaches a large muscle.” Itsmiddlethird
is also slightly grooved, in the longitudinal sense, and
gives origin to part of a smaller muscle.t The lowest
third presents an edge which attaches some fibres of
another muscle.y Supertor. This is the shortest, and
thinnest, of the three cnstze. It extends from the cora-
coid process to the posterior-superior angle of the bone,
attaches a muscle,§ and presents, externally, a semi-
circular depression, called the supra-scapular notch.
This notch is bounded on the outer side by the cora-
coid process; and the ligament which we have men-
tioned as being attached to the angle of that process,
stretches across the notch, and converts it into a hole.
Sometimes a slip of hone performs the office of this
licament ; in which case there is a complete supra-
scapular foramen, even in the dry bone. This hole
gives passage to a mnerve,| and ncca.smnally also to
vessels.| [Internal, or TJETfEEJ? al. This border is often
called the base of the scapula. It extends from the
uppermost to the lowest angle of the bone. It is the
longest of the borders, but, in thickness, intermediate
between the other two. Itisnotstraight, but presents,
at the junction of its upper one-fourth with its lower

three-fourths, an obtuse angle, the position of which ;

should be borne in mind, as indicating the commence-
ment of the spine of the scapula, and the limits of
several muscular insertions. The base affords attach-
ment to six muscles, of which one is attached to (what
would be called, if this border were thicker), its an-

* Long head of triceps. + Teres minor,
1 Teres major. § Omo-hyoideus,
|| Supra-seapular.
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SCAPULA. 225

terior lip,* two to its posterior lip,+ and three to the
interval.t

229. AncLES. Inferior. Formed by the junction of
the axillary and vertebral borders. It is thick and
rough, constitutes the lowest point of the bone, and
gives origin to a few fibres of two muscles.§ Superior-
anterior. This-angle is truncated, and occupied by
that thickened eminence, which bears the glenoid
cavity, and has already been described as the head of
the bone. The grounds upon which we have distin-
guished 'this angle, by giving it a separate paragraph,
and selecting it for the opening of our description,
are stated in mnote,* page 222. Superior-posterior.
Formed by the junction of the upper and vertebral
borders. It is thin, rounded, and smooth, forms the
highest point of the bone, and gives insertion to some
fibres of a muscle. ||

230. SurFAces. Posterior or dorsum. Convex from
above downward, alternately convex and concave in
the transverse direction. Divided into two unequal
portions by the spine of the scapula, which projects
backward and upward from it, at the line of junction
between its upper fourth and its lower three-fourths.
The surface above the spine belongs to the fossa supra-
spinata; the surface below it, to the fossa infra-spinata.
The fossa supra-spinata is smooth and concave, wider
internally than externally, and filled in the recent
state by a muscle, ¥ the fibres of which are attached to
its two internal thirds. The infra-spinous fossa is
more than three times as large as the supra-spinous
fossa ; it presents, externally, a long, wide groove,
which runs parallel to the axillary border ; internal to

* Serratus magnus.
+ Some fibres of supra-spinatus, above the obtuse angle; of
infra-spinatus, below that point,
T Levator anguli scapule, above the angle; rhomboideus minor
opposite the angle ; rhomboideus major, below the angle,
Of the teres major, and (occasionally) of the latissimus dorsi.,
|| Levator anguli scapule, 9 Supra-spinatus,

Q
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that a convexity, running parallel to the groove
which it forms the inner boundary: and again, |
ternal and superior to this convexity, another, but |

extensive concavity. This fossa is perforated

L o

——

several nutrient foramina ; it lodges a large musc
which is attached to its inner three-fourths, bat o
covers, without taking origin from, its outer fouw
The infra-spinous fossa does not extend quite to

axillary border, but is bounded externally by a rou
line, which commences above, at the lower part of |
head, and passes downward -and backward to |
vertebral border, which it joins about an inch abi

the inferior angle of the bone, This line attaches : }

intermuscular aponeurosis ;+ it cuts off a long surfa/
of which the upper two-thirds are narrow, and g
attachment to a small muscle, 3 while the lower th
1s much wider, and roughened for the insertion o
larger muscle.§ The wide and the narrow portions
this surface are separated by a line which runs
liquely downward and backward from the axill:
border, and attaches an intermuseular aponeuros:
This is sometimes called the oblique line of the seapu

From the description of these fossie we pass natura
to that of the spiue, which serves as a sort of par:
wall to separate them from each other.

The SPINE OF THE ScaPuLA is a strong, triangu
plate of bone, whose apex 1s situated at the vertel
border of the scapula, just opposite its obtuse an
(228) ; whose hase is placed externally, near the he
of the bone ; while ol its sides, one is joined to the a
the other, thick and free, gives attachment to musel
and is called the crest. The spine does not exte
quite across the dorsum, but stops short about ha

* Infra-spinatus,

+ Which separates the infra-spinatus musele from the te
major and minor, e .

T Teres minor, diir: § Teres major.

I Which separafes the teres maior from the terves minor.,

i,
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SCATULA, 227

aninch from the head, leaving an interval through
which the supra and infra-spinata fosse communicate
with each other. Its surfaces are not horizontal ; the
saperior looks forward and inward, as well as upward,
and the inferior has the contrary direction. Both
sarfaces are slightly concave, perforated by one or two
large nutrient foramina, wide near the head of the
seapula, gradually narrowing as they approach the
verteoral border.  The superior surface contributes to
the jossa supra-spinate, and attaches part of the
muscle which that fossa receives.* The inferior sur-
face contributes in like manner to the Jossa infra-
ginata, and gives origin to the upper fibres of the
muscle therein contained.+ The spine, being of a
Wangzular shape, has necessarily three borders. Of
these, one is anterior, one external, and the third
posierior.  We have already noticed them slightly,
and with rezard to the two former have little to add,
The anterivr border is attached to the dorsum, and
rﬂ'ﬂ'ﬂﬁi the root of the process, The erterneed |1l'}|‘n’IE]',
sbort, thicl, and rounded, is continuous, helow witit
te neck, and above with the under surface of the
BTOINION [IrOGesS ; intermediately it is smooth and free,
I:Ekj.rm.'ff}';u.i' border, or eiest, is wide, and presents two
flp.!, -.F:.‘,'.-.‘r_.".'-.‘::-f] EJ:\-' i, j'r;:l’_fil .i'.ui'fr::r:'rn"_ Iach f’r";; of the

fives attachment to a muscle.* but the intervid
Baubcutancons,  The lips approach each other, and
e interval s narrow, in the middle of the crest, but
ﬂie} divares from each other at its extremity, co-
kﬂl‘!”e;_ L) }-r"f.'m:af.- f"a?lf.i:tnfrlH wit-h Ilw |;urf|q;|';~'.;vnfh f.ill.!
S€ron:ion ; iuternally, to join the base of the seapula,
With w1}, they encloze g grontl, triancular, smooth
Biface, on which a tendons gliddes, It is from o
angle (e by the junetion of the crest, with ®he
Cleriiirl lyyiels TH A 17 qhnnao, that Ly O i E T JrOress

® Bupra-spinatus, b Lidri-spinatu,
;r: L :F,’J-'lr”.*'"l.'..:- f'::F: r."ru- [.. ]‘| Ilalhi'lf-‘llufir_
OF the teapeziug
g =




298 SCAPULA.

springs. The ACROMTON PROCESS is large and strong ;
it runs outward a little way, and then, forming an
angle, directs itself forward and upward. It is flat-
tened, like the spine, but in the opposite direction.
If a plane were drawn parallel to the two surfaces of
the acromion, and another parallel to the two surfaces
of the spine, the two planes would cut each other
nearly at right angles. Hence the upper surfuce of
the acromion is continuous, not with the upper surface
of the spine, but with the interval between the lips of
the crest. The acromion is slightly curved, and over-
arches the glenoid cavity. Its upper surface is con-
vex and uneven: it is directed upward, outward, and
backward, and lies immediately beneath the skin of
the shoulder, of which it forms the summit. Its
lower surface, which is smooth and concave, has an
opposite direction. The external margin of the acro-
mion is thick and tubercular, and attaches some fibres
of a large muscle.® Its internal (or anterior) margin
is concave, attaches part of a muscle,+ and presents,
near the summit of the process, an oval, concave, arti-
cular surface, directed inward, forward, and a little
upward, for articulation with the extremity of the
clavicle. (236) The tip of the acromion process is
thin, and attaches a ligament. .

Anterior surface, or venter of the secapula.  This sur-
face is chiefly occupied by a wide concavity, called the
Jossw subscapularis,  This fossa, however, is separated
from the posterior border by a long, plane surface,
from a quarter to half an inch wide above, narrower
below, still narrower, often altogether deficient, in the
middle, and serving for the attachment of a large
muscle.§ The subscapular fossa is traversed, in its
1'.*;\'&1)11:-5“?1&1‘.:1‘ thirds, by several rough lines, which pass
from behind obliquely forward and upward. Its an-
terior third is quite smooth. The rough lines give

* Deltoid. + Trapezins,

1 Coraco-aeromion, § Serratus magnus,
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oririn to the tendinous intersections, and the interven-
ing surfaces to the ﬂt&-;hy fibres of a large muscle, which
is lodged in this fossa.* The smooth anterior third
of the fossa 1s covered by the muscle, but does not
give origin to any of its fibres. (The extremity of the
muscle passes beneath the coracoid process, which
presents a smooth, concave surface, to permit its
passage. )

The subscapular fossa presents, just at the level of
the -plne, a retiring angle, which may be called, from
its position, the subse upufcu angle.  As this Ln:rle has
been hitherto overlooked by anatomists, or ouly

' noticed as a slight depression in the SULl‘:C;LlﬁIL‘LLH fossa,
I shall, in this place endeavour to show that its de]‘mth
18 by no means inconsiderable, and that it serves an
important purpose in the economy of the shoulder.

Fig. 1, in the annexed diagram, represents a sec-

* tional view of a human scapula, divided longitudinally,
about midway between the vertebral and axillary bor-
ders. « ¢ is the spine, b ¢ the supra-spinous portion
of the ala, ¢ d the infra-spinous portion of the ala. The
spine, projecting backwards from the ala forms with
1% two augles ; one above, « ¢ b, which may be called

' the supra-spinous angle ; and one below, a ¢ d, which

' may be denominated the infra-spinons anyle. The

remaining angle b e d i3 the subscapular angle. The
straizht line c e d passing through both ends of the intra-
spinous portion of the ala, may be taken to represent
its zeneral direction ; and the straight lines ¢ & y and
ca _.f indicate, in like manner, the respective divections
of the supra-spinous portion of the ala, and of the

‘8pine. A3 these three lines meet in the pomnt ¢,
around which, as a centre, i3 desceribed the circle e f g,

| the three anzles under consideration may be readily

¥ Sulscapularia.
0 + See, for instance, Meckel's Manuel d’Anatomie, tom. L. p. 704,
| # . i . # * %

Elle 6ffre seulernent une lewvere r]+']:r¢_-_~1_4u|| (uu correspona

Fépine,” &
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compared, by ascertaining how many derrees of the |
circle they respectively subtend. This has been care-
fully mu.lsmul, and the numbers obtamed are seen in |
the diagram, each opposite to the angle which it
numerically represents,

In Fig. 2, which is a similar section of another |
scapula, the same letters are employed to indicate cor- |
responding parts ; and the circle, with the numbers §
.uhmhmi to it, has the same meaning and purpose as |
i fig, |

To Lu,ilit-tfu the comparison of the angles, the|
results are subjoined in a tabular form.,

Subscapular anglein fig.1. =120° ._.in fig. 2=1201°,
Infra-spinous angle in fig.1. =1 ,[.'“...in i“g 2=1728",
Supra-spinous anyle mhr',l.: 941°...in fig. 2=1024",

MEAN OF THE TWO MEASUREMENTS.

Subscajular angle = 125!." :
Infra- spinous angle =13

P
Supra-shinous tmrrh,: 984

Hence it appears that, in the first scapula, the sub-
scapular Lmr-h, IS more .lllIllIiL, or nearer to a right|
angle, by 7.7 than the infra- -spinous angle ; and llmt |
in the swnml scapula, thourh it is mare obtuse than |
the mnfra-spinous angle, the difierence is only 14°
in {favour of tle latter. The mmm uf' the two measure-
ments gives a difference of only 54° between the infra- |
spinous and the subscapular aneles.  Without laymg §
too much stress upon the results obtained from these |
few observations, I think they will justify us in infer-
ring, generally, that the ‘-IIIIIHL.I.] wlar angle is a very
L'Elll"-ll[lhl' le bend in the ala,—much too considerable
to be without a purpose ; ulmh it is our business, in
the next place, to ascertain,’

e

* The reason why this angle has hitherto eseaped notice ap- |
pears to be, that icis filled up, .mnl g ereat measure abliterated, §
us 1t upproaches the borders of the scapula, by the thickening of |
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Now, I think that the use of this angle becomes
obvious, when we consider, first, the position of the
point ¢ (figs. 1, 2, and 3) w ith 1eanmt to the glenoid
cavity; secondly, the function of the muscles con-
tained in the three fosse of the scapula, and the posi-
tion of their most effective fibres; and, lastly, the
manner in which the subscapular angle aftfects the
shupe ot the subscapular fossa, and the position of its
despest part.

Tie point (¢) is precisely opposite to the centre of the
glenvid cavety. It will be seen, by reference to the
diagram, to occupy the centre of a triancular space,
which represents the section of a horizontal, prismatic
thickening, or rib, in the scapula. "This rib com-
mences at the base of the bone, and runs across the
ala, increasing in strength as it proceeds to reach
the centre of the glenoid cavity., It presents a
strong analogy in its “form and position to the pris-
matic rib which runs, in the os innominatum, from
the acetabulum to the sacro-iliac joint. Of this we
shall speak further hereafter.

The function of the muscles contained in the
scapular foss@, 18 to draw the head of the humerus
towards the -Ld.[JL];EI. and to maintain it in close con-
tact with the surface of the glenoid cavity. The
fibres most efficient to this end are those which lie In
immediate vicinity of the prismatic rib ¢ (and which
ar= represented in section by the dotted circles &y (,
and m, fig. 3); because these fibres, and these only,
act upon the humerus in a direction parallel to the
line of motion required. Hence for the most advan-
tageous disposition of the muscles in question, it 18
requizite that each fossa should have considerable
depth in this part.  The straight lives b «, 0 4, and
the bane towards the head, on one hand, and at the vertebral
ecosta, on the other., This sort of she hm-r away on each side de-
eeives the eve as to the real abruptness of the bend in the middle

ok e F -
ril |nr;-': Ir.l"' i.il..
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@i, in fig. 3 (which, T should observe, represents the §
same section as fir, 1) enable the eye to estimate the |
general capacity of each fossa, and the relutive depth
of its different parts. The straight line ¢ 4 shows the
depth which the subscapular fossa would have if there
were no subscapular angle.  In that case it would be
deepest at n, and extremely shallow, if not wholly
deficient, opposite the point ¢ ; so that the bulk of the
subscapular musele would be lodged in a disadvan-
tageous position,  fu the present fora of the scapula,
L’tff.‘fd- fu.?m J'FHEH ;f.ﬂ :‘ji"l‘f."f{h‘f rh'fn'f.v. u};ﬁﬂh‘."h' H"rr_ J.I'Jru'u.f {-:.‘},
and, consequently, the thickest part of cach muscle lies
i that precise position in which it ean aperate most

epiectively on the hed of the hnerus,
The annexed dingram will, perhaps, enable the
student to form a elear conception of the essential ele-
ments of the scapula, and of their relative position,
independently of special form and dimensions.
L i The curved line a 6 represents a
N section of the glenoid cavity: ¢ o is
\ the prismatic axis already alluded to,
/ / Projecting from the back of the glenoid
‘ cavity, exactly opposite its centre;
¢, J, and g, are three plates, springing
g from the angles of the prismatic axis;
one forming the spine, the other two
constituting thesupra and infra-spinous
portions of the ala. Each plate is
Stl'dhgtlj-:rh't_l li_"f' iLostout Imn_‘l.,' rih ruuniu::;' round 1ts
margin.  In the human scapula the lower plate is four
times as large as either of the two upper, which are
about equal in extent, and support each a process,
2ol. STrructure. Cellular in the head, processes,
and other thickened parts, composed of a dense com-
pict tissue in the rest of its extent. The ala is
abtenuated to HumEll*:l,llrsp:n'vm.'}‘ opposite the centres
of the supraand infra-spinous fosswe ; and, in some in-
stances, the bone is absolutely deficient at  these
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points, presenting natural perforations, through which
the muscles of the venter and dorsum may come into
contact with each other. DEVELOPMENT.  Anatomists
are not agreed as to the number and position of the
points, by which the ossification of the scapula takes
place. Cruveilhier, who has given particular atten-
‘tion to this branch of anatomical inquiry, describes
six ossific points in the scapula, one for the ala and
spine, one for the coracoid process, two for the acro-
mion, one for the vertebral border of the bone, and
.one for its inferior angle. The first enumerated, 1s
the principal ossific centre ; it appears as a flat plate in
the second month of feetal life ; and the spine, which
is a true apophysis (as contradistinguished from an
epiphysis), begins, in the third month, to protrude
from its posterior surface. The other points are com-
plementary, and appear successively at various ages,
from birth up to fifteen years., Each remains a
detached epiphysis for several years after its ap-
pearance ; and it is mot till the period of growth
is fully accomplished, that the scapula is consolidated
into a single piece. ArticuLaTioNs. With the cla-
vicle, by arthrodia, or gliding-joint, with the humerus,
by enarthrosis, or ball-and-socket joint. The scapula
derives a considerable support from the ribs, though
cut off fromn direct contact with them by several
intervening muscles.

OF THE CLAVICLE,

9252, The clavicle, or collar-bone, is situated hori-
zontally at the upper and lateral part of the thorax,
immediately above the first rib, the direction of
which it crosses obliquely. The clavicle rests, inter-
nally, azainst the upper border of the sternum, which
gerves it as a fulcrum ; and it articulates, at its outer
extremity, with the acromion process of the scapula,
which bone it follows in all its movements, prevent-
ing it from falling inward upon the thorax, and sus-
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taining it firmly in the various positions which it
assumes,

The clavicle is nearly straight, with regard to the
horizontal plane ; but in the opposite sense it presents
a double curvature, being convex in front, internally,
concive 1 the same direction, at the opposite eund,
The clavicle is, moreover, twisted on its long axis, so
that a surface looking directly upward externally, is
turned forward, as well as upward, towards its
sternal extremity. Or, to convey the same fact other-
wise, the lines by which the clavicle is traversed, pass
somewhat spiraily along the bone, so that the surfaces
which lie between them necessarily vary in direction in
different portions of their length,

The clavicle, in the tuner three-fourths of its extent,
has the form of a triangular prism ; but its outer fourth
is flattened, soas to present a wide superior and
inferior surface, separated by an anterior and posterior
margin.  In the natural position of the bone, the pris-
matic portion extends from the sternum to the coracoid
process of the scapula, and the flat portion from the
coracoid process to the acromion. The prismatic por-
tion is subject to considerable variations of form.
In ill-developed specimens it presents indistinet angles,
and a smooth rounded contour, so that its surfaces
merge mto each other, and cannot be exactly defined.
All its edges, on the contrary, are strongly pronounced
i individuals of great muscular force, or who have
exercised a trade requiring hard and continuous manual
labour.  In these instances it often resembles a quad-
rangular, rather than a triangular prism.  Indeed,
the bulk, curvature, and angularity of the clavicle,
increase 1n direct proportion with the exercise of the
upper extremity.  Whenee, doubtless, it happens,
that the clavicle is smoother, more slender, less curved,
and (consequently) longer, in the female than in the
male.

The lines of the clavicle are rounded and indefinite
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towards the middle of the bone ; and, near the extre-
wities, though sutficieutly distinet, are apt to be con-
founded with certain ur-:-rula,t ridees, which are there
cccasioned by muscula - and licamentous attachments,
Ti.ese circumstances, toge ether with the peculiarities
of form trenluentl\. presented by individual specimens,
render the clavicle a very difficult bone for the student
clearly to apprehend. The best practical rule, in this
and in similar cases, is to procure as many specimens
as pm-.ulc for reference, to retain them, during ex-
:1“1..“ ton, in the n‘numl position, and to commence
with a rapid survey of the principal features, leaving
such points as cannot readily be made out, for subse-
.1 1ent research, when some gencral notion of the torm
nd 1 Hl .tions of the bone shall have been acquired.”™

.3 . From these introductory observations, we pro-
czed to the minute description of the clavicle, in which
Wwe ~n,;ll dopt the arrangement sugoested by its natural
divisions ; -.u!|-1=l£-ut||__, in the first illdc.'i: its external
atte ,uu’ portion, secondly, its prismatic portion, and
i-i‘.*'..':-'! Its cxtre eitirs.

951, FLAT PURTION OF THE CLAVICLE. Is curved
£0 a3 to present a concave edee in front, and offers for
ezamination an upper and a lower surface, *-..uptuﬂ,tutl
by an aniertor and a [lﬂ':tﬁ_llul‘ border. SURFACES
Nuperior,  Convex, rough, perforated with nutnunt.
fOrar :':.r.::, and covered, 1n Ilm recent subject, by the
Jaced aponeurnsis of two musc les, whose fie shy
fures eneroanch a little upon it before and Lehind.

. Isn of ocensionz]ly deferringe for a while the considera-
] ri} L H I ;_--.:-.-'-. 15 one ol wreat prav tieal utility in the *-ulull':l"
ranches of sciene aad o spreld iy, pertiips, of anatomy.
Faor | 1l scTiption ulten thariw s 1"|IT Hjremn IS col-
I genst s aned thie more striking -r!+|r.|~. noticed in o prelimi-
hary survey, serve allerwards os landm arkes wnl waides, to indieate
the position of minute particnlars, w hl- h micht oth I'l\!"-t have
cost the stadent rouch uneertain and tedious invest iration, ur
even nave entirely eluded his research,

PO IS ALY N
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Inferior. Uneven, and perforated with small vaseular
apertures. It presents at its posterior part a tubercle,
which is situated just where the flatiened portion of the
bone joins the prismatic portion. This rough eminence
is called the tuberosity of the elavicle ; it surmounts, in
the skeleton, the coracoid process of the scapula,
and gives attichment to a strong ligament.* I'rom
the tuberosity a rough ridge runs outward and
forward, to the extremity of the bone, crossing
obliquely the inferior surface of the fluttened portion.
This is called the oblique line of the clavicle, and cives
attachment to another strong licament.+ BoRDERS.
Anterior.  Thin, concave, and rough, for the inser-
tion of a musele.t Posterior. Much thicker than the
anterior, and often so flat as to deserve the name of a
surface (indeed, it is continuous, as we shall presently
find, with the posterior surfuce of the prismatic por-
tion). 1t is rough, and gives attachment to a
muscle. §

235. PrisMaTic PORTION. Curved, so as to offer a
convexity in front, and twisted on its axis, so that the
aspect of its surfaces varies in different portions of
their length. It presents three surfaces, separated by
three lines, or borders. DURFACES, Auterior. Con-
vex, directed forward, and a little upward, at its
sternal end, forward, outward, and considerably more
upward, at its acromial extremity, where it beconmes
continuous with the superior surface of the flat por-
tion. It presents, internally, the impression of a
muscle ;|| externally it is stmooth, and nearly subeuta-
neous, being only covered by an extremely thin mus-
L‘lli:tl‘ L!."{l}:ul:-iiﬂll.'_.- and ]:ﬂ. SOme nervous iiI;]]'m;h]1‘I,--:,"”i’r
Posterior.  Concave and smooth, directed backwand

* Conoid, t Trapezoid,
T Deltoid, ¥ Trapezius,
I Sterno-cleido-mastoideus, ¢ Platysma myoides,

** Branches of the cervieal plexus (one of which sometines
passes through the substance of the bone),

-:-:,,1—.‘-‘.'__..-"':'\‘-- = 5 T ﬂl"—-_'-.' . .
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and upward at its inner extremity, backward, inward,
and a little downward, towards its outer extremity,
where it presents the foramen for the principal nutrient
arterv of the bone,™ and becomes continuous with the
posterior border of the flat portion. This surface cor-
responds, in the recent subject, to large and important
perves, T and vessels.t Juferior. Rough, perforated
by numerous vascular foramina, gradually increasing
in width toward its outer extremity, where it is con-
tinuous with the iuferior surface of the flat portion.
1t is marked with a rough, longitudinal groove, wider
externally than internally, which is called the subela-
vian grogre, and gives insertion, by its concavity, to a
muscle,§ and by its anterior lip, to a strong aponeu-
ro=is.|| Internal to this groove, there is a rough im-
pression, called the rhomboid impression, for the at-
tachiment of a ligament ;% and, still further inward,
there frequently appears a little narrow facet, by which
the clavicle articulates with the cartilage of the first
nb. DoRDERS. Superior. Separates the anterior
from the posterior surface, is rounded and indistinct
internzlly, more obvious externally, where it joins the
posterior border of the flat portion.  Auwterior. Sepa-
rates the anterior from the inferior surface. It is
rough internally for the attachment of a muscle,** and
continuous externally with the anterior margin of the
flat portion (which also gives insertion to a muscle).t+
Near the junction of the prismatic and flat portions,
this border of the clavicle presents a little smooth
8pace to which no muscular fibres are attached. Poste-
rior.  Separates the inferior from the posterior sur-
* Generally said by anatomists to oceur in the subelavian
groave, in which position, however, it is very rarely to be found,
t Erachial plexus. T Subelavian artery and vein,

& Subelavius, ,-\Iu_anl'lil'r.l.-ii:-l of the subcelavius,
Coato-clavicular,

** Clavicular division, or portio attollens, of the pectoralis
mainr
t+ Trapezina.
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face. It is not always very distinct, but it follows the
direction of a line drawn from the rhomboid impres-
sion to the tuberosity of the clavicle, along the poste-
rior border of the subclavian groove.

236. EXTREMITIES. [uner, orsternal. Presents a
triangular, articular surface, directed downward, in-
ward, and forward, concave from before backward,
slightly convex in the opposite direction, and united,
by the intervention of an inter-articular fibro-cartilage,
with the corresponding depression in the upper margin
of the manubrium. Of its three angles, the posterior
wnferior is distinguished by being prolonged down-
ward and backward, so as to render this surface consi-
derably larger than the surface with which it articu-
lates ; the superior is connected, by ligamentous fibres,
with the upper extremity of the fibro-cartilage of the
joint; the awnierior-inferior is nowise remarkable.
This extremity of the clavicle is surrounded by a rough
border, into which several licaments* are inserted.
QOuter. Presents an oval, articular facet, generally
convex, sometimes slichtly concave, directed forward
and outward to articulate with a corresponding depres-
sion on the acromion process of the scapula. The
borders of this facet give attachment to ligaments.+

237. Srrucrure. I its shape and funetions assi-
milate the clavicle to the eylindrical bones of the ex-
tremities, while its transcendental analogies determine
its position in the costal series, this double relation is
in exact accordance with the interior conformation of
the boue. Like the ribs, it is very elustic, and cel-
lnlar in the shaft as well as at the extremities ; like
the long bones, it is invested with a compact layer
thicker near the middle than at either end, and pos-
sesses a medullary eanal, small indeed, and indistinet,
but sufficient to indicate an approximation to the

* Anterior and '[lilﬁll.‘l'il.]ll‘ sterno-elavienlar Ii;.!':lll'al."l'l':h., and inders
elavienlar limmnent,

T Superior and inferior aeromio-clavieular,
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evlindrical form. DEVELOPMENT. The bulk of the
clavicle ossifies from a single point. A thin lamina,
however, is subsequently developed at each extremity,
as a separate epiphysis, which ultimately coalesces
with the body ot the bone. ARTICULATION. With the
first bone of the sternum, and with the scapula, Fre-
quently also with the cartilage of the first rib.

OF THE ELASTICITY OF THE CLAVICLE,

938, The clavicle has always been supposed to pos-
sess a certain elasticity in virtue of its double curva-
ture ; but no attempt, I believe, has hitherto been
made to ascertain, by direct experiment, the amount of
its resilient property. I have endeavoured, by the
following experiments, to obtain an approximative
measurcrent of the elastic force resident in this hone.

A clavicle was taken from a well-developed, middle-
aged, male subject, shortly after death, and laid upon
a smooth surtace, with its shaft perpendicular to the
plane of a wall, against which its inner extremity
rested.

Unon the outer extremity of the bone, thus disposed,
a simart blow was now struck with a hammer, in the
direction of its long axis. The hammer rebounded
from the end of the bone, which sprany to « distance
of nearly two jeet from the wall. My friend, Mr.
Fergus, in whose presence the trial was made, sug-
gested that the effect might depend, in some measure,
on the elasticity of the cartilage with which the ends
of the Lone are invested. This objection was readily
met by scraping off the cartilage, and repeating the
experitnent.  The result proved the elasticity to be in-
depencent of the cartilage ; for the bone sprang as far,
in some of the trials even farther, than before. T he
bone was afterwards lzid upon a stone floor, in such a
position that it rested, like an arch, upon its two ex-
tremities, and presented the convexity of its prismatic
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portion towards the ceiling. A downward blow being
struck upon this eonvexity, the bone sprang upward to
a height of about a foot (as nearly as I could judge)
from the ground. (The use of the hammer in these
experiments 1s attended with some inconvenience,
The extremity of the bone is apt to be erushed or splin-
tered by too heavy a blow; and it eludes a stroke in
the least degree oblique. In subsequent trials I have
employed, with advantage, a stout rod of wood, in
place of an iron hammer.)

Ifrom these observations we may infer, in general
terms, that the clavicle possesses sufficient longitudinal
elastic force to throw its own weight nearly two feet
on a level surface ; and sufficient transverse elastic
force, opposite the centre of its anterior convexity, to
raise its own weight about one foot vertically.

The physiological explanation of these facts is
obvious. The clavicle is endowed with this remark-
able amount of resilicnce, on account of the frequency
and violence of the concussions to which it is exposed,
and also of its importance, as a support to the upper
extremity, and a defence for the large vessels and
nerves which lie immediately beneath it. We shall
offer some remarks, in further illustration of this sub-
ject, when we come to describe the slichter curvatures
of the radius and ulna.

OF THE SHOULDER IN GENERAL.

239, The shoulder, formed of the two bones that
have now been deseribed, is a movable fulerum, which
supports the humerus in its position at the side of the
thorax, and at the snme time allows it ereat latitude
of motion.  For this purpose it presents a horizontal
branch in front, a vertical one behind., The horizontal
branch, the claricle, resting against the sternum, pre- |
vents the humerus from falling inward.  Curved, and |
Lighly clastic, it has the power of sustaining, without
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fracture, concussions of considerable violence, in the
direction of its length ; the arched and prismatic form
of its body enables it to resist blows coming from the
front; while the peculiar form of its sternal articular
surface, which is alternately convex and concave, and
fitted with an elastic, movable fibro-cartilage, gives it
considerable freedom of motion, both in the horizontal
and vertical plane. The posterior, vertical lever, the
scapula, being confined by no other articulation than
that between the acromion process and the clavicle, of
course enjoys the utmost possible variety and extent
of motion ; and, at the same time, the constant appo-
sition of its large anterior surface to the surface of the
thorax (on which it glides freely by the interposition of
flat muscles). keeps it firm and steady in every posi-
tion that it assumes ; while the coste, and processes,
which run, in every direction, from the neighbourhood
of the glenoid cavity, afford powerful leverage to the
muscles by which it is moved.

240. The shoulders. projecting outward on each side,
alter the apparent dimensions of the thorax, giving it

the appearance of an inverted cone, whereas, in fact, it
18 larger below than above.

OF THE ARM,

241. The @rm is formed by a single bone, the
huimerus.

OF THE HUMERUS.

242, Depending from the shoulder above, and sup-
porting the fore-arm below, this bone is the lonwest
and largest of the upper extremity.
above, twisted on its axis in t)
flattened below ;

It is cylindrical

e middle, prismatic and

and it presents for examination, a

Buperior and an infericr extremity, between which is

extended the hmf_ﬂ_;. or ﬁf;r.fff, of the bone.

245, SCUPERIOR EXTREMITY. The
I

largest  and
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strongest portion of the bone. It presents a large 3
globular ead, supported by a very short neck, which §

separates it from two non-articulur eminences, called

the greater and lesser tuberosities of the humerus. |
Heap. Nearly hemisplierical, covered, in the recent |8
state, with articular cartilage, and set obliquely on the §

shaft, so as to look upward, inward, and a little back-

ward. 1t is received into the glenoid cavity of the |

scapula, with which it forms the ball-and-socket joint

of the shoulder. The smooth, convex surface of the [

head is limiced all round by an uneven margin, below

which is the contracted portion already alluded to as §

the Neck. This is distinguished by the epithet anato-
mical, lest it should be confounded with the surgical

neek of the huwmerus, which is situated just below the [§
tuberosities, and bas been so named on account of its:

liability to fracture. The anatvmical neck is very short
above, where it presents the appearance of a narrow
groove separating the head from the tuberosities; it
becomes longer below, where the divection of 1ts axis,
forming an obtuse angle with the axis of the shaft,
may be readily distinguished. The anatomical neck
is perforated below by several vascular foramina, and
gives attachment, in its whole circumference, to a
strong ligament.® TuBErosITIES.  Greater.  Situated
at the outer side of the bone, external to the head, and
to the lesser tuberosity.  Its outer surface is broad,
convex, and continuous with the external surfiace of
the shaft. 1Its superior surface is divided, by two
slicht rdges, into three Hat facets, an anterior, a
middle, and a posterior, each of which gives attach-
ment to a muscle. 't Lesser.  This tuberosity is the
more prominent of the two, notwithstanding its infe-
riority in bulk. It is situated in front of the head,
anterior and internal to the greater tuberosity, from
* Capsular ligament of shoulder joint,

+ The antorior to the supri-spinatus, the middle to the infra-
spinatus, the posterior Leres minor,
rinatus, the posterior to the teres minor

-
2
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which it is separated by the bicipital groove. (247) 1t
presents a rough, tubercular sumnit, for the attach-
ment of a muscle.™ It is just below these tuberosities
that the bone, beginning to contract, takes the name
of the surqical neck:.

244, INFERIOR EXTREMITY. Curved forward a little,
and flattened from before backward, so that its trans-
verse greatly exceeds its antero-posterior dianmeter. It
presents for examination an undulating terminal wrti-
cular surfuce, flanked by two tubercular eminences
called the condyles of the humerus, and surmounted by
three josser, named, respectively, the olecranon depres-
gton, or jussa mercime, the coronoid depression, or fossa
anterior major, and the radiol depression, or fosse an-
terior minor. CONDYLES. "T'wo rough non-articular
eminences, projecting, one on each side, from the
lower extremity of the humerus, for the attachment of
muscles and ligaments.+ The infernal condyle is by
far the more prominent of the two, and presents a
slightly enlarged summit, turned a little backward.
The external condyle is flattened and tubercular. These
eminences are continuous above with the sharp, curved
ridzes, by which the inner and outer borders of the
shaft commence. ARTICULAR SURPACE. Liongest in
the transverse direction, and sloped obliquely, so as to
descend lower internally than externally  This obli-
quity of the inferior articular surface has (as we shall
hereafier f]i.-rur.mﬂtr::.tf:; il irnpf:l"L:LrlL mtluenee on the
position of the fore-arm in flexion.  Its direction and
degree may be gathered from the observation, that

* Snbacapularia,

t The external condgle attaches a tendon common to the ex-
tenior carpt radiabisa brevior, extensor communis digitornm, ex-
b:-:':r'u:' proprigs rmaniemi digiti, and extensor carpl ulnaris ; it also
Bives arigin to the ancongns, to the supinator brevis, and the ex-
ternal lateral ligarment of the ellw-joint,

The internal cotielyle gives origin to the common tendon of the
Pronator racdii terea, the flexar carpid rivhiahis, the palmaris lonweas,
the flexor carpi ulnaris, and the Rexor dizitoram sublitnis; also to
the internal lateral ligarment of the elbow-joint,

k2
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when the lower extremity of the humerus is made to
rest on a horizontal plane, the upper end of the bone
is thrown outward, full two inches and a half, from§
the perpendicular., The inferior articular surface 183
divided, by a shallow grovve, into two lateral portions,
viz., an external, small, globular eminence, called the
lesser head, or rudial tuberosity, of the humerus; and
an internal, wide, pulley-like surface, called the:
trochlea. The lesser head is received into a cup-like
cavity on the upper extremity of the radius. It does
not extend to the posterior surface of the humerus, but §
appears only on the tore part, and end, of the bone. &
The groove, which intervenes betwcen the lesser head
and the trochlea, is occupied by the inner margin ofj
the above-mentioned cup-like cavity on the upper ex-L
tremity of the radius. Thefrochlea turns over the end
of the bone, so as to be equally apparent before, be-§
hind, and below. It is convex {rom before backward,
concave from side to side, presenting two lateral mar-
gins separated by a shallow groove. This groove is$
wider and deeper on the posterior, than on the anterior
aspect of the trochlea. Itis embraced by the sigmoid
cavity of the ulna, (258) to the undulations of which 1t
wresents @ converse resemblance. The outer margin
of the trochlea, narrow and little prominent, cor- M
responds, in the elbow-joint, to the interval betweend
the radius and ulna. Tle inner margin of the trochleali
is considerably thicker, and, by its projection (\t*hicli
is especially evident before and below), gives to this |
surface the obliquity already deseribed.  1f we enume- @
rate, from without inward, the series of alternate@
eminences and depressions presented by this remark-§
able surface, we shall have, 1st, the lessor head, 2ndly, ;
the narrow groorve of separation, 3rdly, the oufer niar- '
i of the trochilea, 4thly, the groove of the trochlea, M
Gthly, the @nner margin of the trochlea.  FOSSE. Ol
the three fosswe of this extremity, the fossa maxima, ot
olecranon depression, is by far the largest and most

g = W YT T~
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important. It is a deep, triangular excavation,
situated immediately above the trochlea, on the poste-
rior aspect of the humerus, and designed to receive
the olecranon process of the nlna, during extension of
the fore-arm. The fossa anterior major, second in
size and depth, is placed above the trochler, on the
anterior surface of the bone, exactly opposite to the
last-described, to which it is similwr in form. This
fossa receives the coronoid process of the ulna, when
the fore-arm is fiexed, and hence derives the name of
eoronoid depression,  Its borders give attachment to
a ligament. * The olecranon and coronoid fosse are
lined, in the recent subject, by the synovial membrane
of the elbow-joint; in the skeleton, they are only sepa-
rated at the bottom by a thin, diaphanous lamina of
bone In stronzly marked specimens, this lamina
sometimes presents a perforation, through which the
tip of either process of the ulna may enter the fossa
appropriated to the other. The fossa anterior munor,
or radial depression, is a slight indentation, situated
on the anterior surface, immediately above the lesser
head. It is indistinet, often indeed scarcely percep-
tible, and receives the anterior margin of the head of
the radins, in extreme flexion of the fore-arm.

245. Boby, IITF.:’_fIi].:I.r'ljl' {:}’limh'icul above, |‘+ri.¢:mul.ic
and flattened below, it presents in the middle a twisted
appearance, as if its two extremities had been turned
ir} opposite directions, the superior outward, the infe-
rior inward. In consenuence of this twist, 1ty surlnees
have different aspects in different portions of their
!‘STl;ftl’l, a surface which is anterior above, becoming
mternal beleame, &, rr}u'; ,;i}l;;fli‘_ I]rl:_-uif_:rlt,,:-; for f;":,'{.'l,lllil'ﬂL'
tiﬁ}ﬂ bhree l;,".lr'-‘.-"llﬂ-f_’i_“r H‘f[ﬂlrmlf.ihg threo 3;”1'({1"(‘.*?.

246, Borornrs, A mle o, Fluns= from the ILH'{.EJT'i”T'
part of the creater tuberosity to the [ossn apterion
mnajor, seoarating the internal .f'r‘nlu the externst surs

L

* Anterior lizament of elbow-joint,
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fuce. It isrough and prominent above, where it forms
the outer margin of the bicipital groove (247) and _
attaches a muscle ;* rough also in the middle, where®
it forms the anterior boundary of the deltoid impression i
(247) and attaches part of another muscle ;+ smooth'®
and rounded below, where it is covered by a third
muscle.y  Fwternal.  Luns from the posterior part of |
the greater tuberosity to the external condyle, sepa- |}
rating the external from the posterior surfuce. It isd|
rounded and indistinct at its upper part, where it
gives attachment to a muscle :§ interrupted in the.ii
middle by the wmusculo-spival groove: (247) curved i
forward, and very prominent below, where it attaches: !
two muscles, || and an aponeurosis.q  Internal. Runs<
from the lesser tuberosity to the internal condyle, sepa- 1
rating the internal from the posterior surface. It is<:
prominent above, where it forms the inner margin |
of the bicipital groove, and gives attachment to three:
muscles ;*7 very prominent, and curved inward, be- -
low, where it attaches, like the last described, an
aponeurotic septum.t+ Intermediately it is rounded
and indistinet. '
247. SURFACES.  Posterdor, Tlat, smooth, and ex- &
panded below, where it looks somewhat outward, :
well as backward ; rounded above, where it inclines a ¢
little inward. It is covered by a large muscle. 1 to
which it gives attachment by its lower third, and also |
by its upper and outer part.  Zuternal.  Looks for- 4

B

Pectoralis major, T Deltoid, 1T Drachialis anticus, #
The long head of the triceps extensor cubiti,
Supinator radii longus, above: extensor carpi radialis lon- -4
gior, below.,

9 External intermusceular aponenrosis,

** The united tendons of the teres major and latissimus dorsi §
above, and the short head of the triceps extensor cubiti below,

Tt Internal intermuseular aponenrosis,

11 The triceps extensor cubiti, the long head of which takes b
origin from its upper and outer part, while the fleshy mass formed &
by the three united heads of the musele, derives ACCOSSOTY tii,u'es-r

o %

rom its lower thivd,

i
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ward above, forward and inward below., At its upper
part it is rendered very narrow, by the approximation
of the inner and outer lines to formn the bicipital groove.
This groove (named after a tendon, which it serves to
transmit).” commences above, between the two tuber-
osities ; runs downward and a little inward, becoming
gradually shallower ; and disappears near the junction
of the upper and middle thirds of the bone. Itsmar-
gins are rough for the attachment of muscles ; its con-
eavity is smooth, and covered in the recent subject
with a prolongation of the cartilage, and synovial
membrane, of the shoulder-joint. — This surface 18
marked, halfway down, by the coraco-brachial tmpres-
gion, a narrow, rough surface, which attaches a
muscle, + and presents the medullary foramen, ranning
obliquely downwards into the bone. At its lower part
it is srnooth, and gives attachment to muscular fibres.T
Erternal. Looks outward above, where it 18 rounded,
and covered by a muscle ;§ obliquely outward and for-
ward below, where it is flat, curves a little forward,
and gives origin to part of a muscle. | It is traversed
in the middle by a broad shallow groove, which runs
spirally from behind forward and downward, is called
the mnsenlo-spiral groove, and transmits a nerve, ¥ and
an artery.**  This groove is bounded above by the
deltyid impression, a triangular, rough surface, of con-
giderable extent, which gives insertion to a large
musecle of the same name,

943, Srpeerere.  The shaft of the humerus s a
cylinder of comnpact tissue, hollowed by a large me-
dullary canal ; its extremities contain a large quantity
of very lizht cancellous tissue, covered by a thin layer
of compact. DEVELOPMENT. By eight points, of which

* That of the longz head of the biceps flexor cubiti.

t Coraco-tirachialis, + Of the brachialis anticus,

§ Deltoid, | Brachialis anticus,

» Musceulo apiral,

** A branch of the S rior Ir:"‘;rllilllﬂ. fﬂ:flnl:hl |:= r::t”i_"l the mus-
eulo-spiral artery.
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three are in the upper extremity, one for each tuber-
osity, and one for the head, four in the lower extre-

mity, one for each condyle, one for the trochlear:
3 . b

groove, and one for the radial tuberosity, or lesser
head. The remaining point, which is the first, both in
tmportance and in the order of appearance, is situated

in the middle of the shaft, whence it gradually extends-

itself towards the extremities, The shaft of the

humerus begins to ossify between the thirtieth and.

fortieth day of fetal life. The extremities remain
entirely cartilaginous during the first year after birth.
From that time up to sixteon years of age, the ossifie
points successively appear : nor is it til] the eighteenth,

or even the twentiet], year, that the ossific union of the |
body and extremities “becomes complete. ARTICULA--N

TIONS.  With the scapula, radius, and ulna, by the
points specified above,

MECHANISM AND UsES., The mechanism of the upper |

arm, and especially of its articulation with the shoulder,
18 so intimately connected witly that of the adjacent
muscles and lignments, and presents so few purely
osteological points, that its consideration hardly falls
within the scope of the present treatise. Wlhat we
have chiefly here to observe, is the comlined freedom
and variety of motioy possessed by the shoulder-joint,
n virtue of the shallowness of the glenoid cavity ; and
the security from dislocation attorded to the humerus,
by the overhanging vault of the acromion and coracoid
processes. The shape of the humerus is adapted to the
performance of motions of velocity, by the little pro-
minence of the tuberosities, and by their close Approxie
mation to the shoulder-joint. Tt pesults from this dis-
position, that several powerful muscles operate upon
the bone, in the immedinte Vicinity of its turning- point,
or fulerum ; so that the Space through which they
draw their respective points of insertion, is many tinmes
multiplied at the opposite end of the lever., We shall
liereafter find, in the clongated neck, and projecting
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trochanters, of the thigh-bone (which is the analogue
of the humerus in the lower extremity), provisions of
a precisely opposite tendency.

OF THE FORE-ARM.

249. The fore-arm extends from the elbow to the

wrist, and is formed of two bones, the radius and the
wlna,

OF THE RADIUS,
250. A prismatic, slightly-curved bone, larger below
than above, and situated at the outer part of the fore-
arm, parallel with the ulna, to which it is inferior in
length and bulk. Like all the long bones, it presents
for examination a shaft or body, and two extremities.
As the shajft is divided into surfaces, by lines which
arise from particular points at each end of the bone,
its study is greatly facilitated by the previousdescription
of the extremities.

251. UpPer EXTREMITY. Issmaller than the lower,
and presents a heod, a neck, and a tuberosity, HEAD,
This i3 the expanded articular summit of the bone.
It is hollowed above by a cup-like depression, which
receives the radial tuberosity, or lesser head, of the
humerus ; and it presents a smooth, cartilaginous
circurnference, hroader internally, where it articulates
with the sigmaid cavity of the ulna, (238) than exter-
nally, where it is embraced by a ligmmnent.”  NECK.
This name is given to the round, sinooth, constricted
portion of the bone, which supports the head. It is
the slenderest part of the radius, and surrounded by
the ligament which embraces the head. DiciriTAL
TUBEROSITY.  An eminence situated at the inner and
fﬁ'?""i p:nr'r. of the hﬁnf:, _jlf'—:t where the neck j“i“H fhie
body. It is divided into two parts, a posterior, rougl

Annular ligarnent,
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and tubercular, an anterior, smooth : the rough por-
tion gives insertion to a tendon,* which glides overs
the smooth surface.

202, LowEeRr EXTREMITY. Large and quadrilateral ; &
this extremity presents five surfuces, and a styloid §
process, for description.  SURFACES. [ujerior, or ter-
minal.  Concave, smooth, directed obliquely down-
ward and inward, triangular in form, with the apex of
the triangle outward, and divided, by a line which
runs from before backward, into two parts ; an cxter-
nal, triangular for articulation with the scaphoid bone ;
an nternal, quadrilateral for articulation with the |
semilunar bone.  Auterior. Continuous with the cor- |
responding surface of the body, and somewhat rough
for the attachment of a ligament.+ Ecternal., This
surface is prolonged downward upon the styloid process, b
a blunt pyramidal eminence, which projects downward |
from the outer side of the lower extremity of the
radius, and, by its summit, agives attachment to a
ligament. The external surfice of the styloid pro-
cess is marked with two groores, which run from
above obliquely downward and forward, and are sepa-
rated by a slight ridge. Each transmits the tendon
of a muscle.§ 7Tnternal. Presents a NArrow, concave,
cartilaginous surface, which is called the sigmoid cavity
of the radius, and articulates with a corresponding
lateral convexity on the lower extremity of the ulna.
Posterior.  Convex, and continuous with the corres-
ponding surface of the shaft: this surface presents
three grooves.  One, placed in the median line of the
bone, is narrow, deep, hounded on each side by a very
prominent tuberele, and directed from sbove obliquely
downward and outward, for the transmission of a

* That of the biceps flexor enhiti,

t Anterior lizament of wrist joint,

T External lateral licament of wrist joint.

§ The anterior transmits the extensor ossis metacarpi pollicis ;
the posterior transmits the extensor primi internodii pollicis.
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single tendon.® The groove internal to this is broad
and shallow for the transmission of five tendons, four
of which belong to a single muscle. The external
groove is also broad and shallow, and, in a well-
marked bone, is subdivided into two minor grooves,
by a slicht longitudinal elevation. Each subdivision
transmits the tendon of a muscle.

253. Bopy or sHarT. Presents the form of a tri-
angular prism, curved upon itself so as to be convex
outward, and gradually increasing in size from above
downward. It is divided by three lines or borders,
into three surjaces.

254, LINES or BORDERS. [afernal. Separates the
anterior from the posterior surface. It commences
above the posterior part of the bicipital tuberosity,
(251) and bifurcates below into two branches, which
pass to the two extremities of the sigmoid cavity. (252)
It is slightly concave, very sharp and prominent,
directed toward the ulna, and connected with a broad
ligament, that stretches between the two hones.
Anterior.  Separates the anterior from the external
surface. This line is prominent above, where it arises
from the anterior part of the bicipital tuberosity and
runs obliquely downward and outward ; loses its dis-
tinctness in the middle, where it descends vertically ;
and hecomes sharp and thin at its lower extremity,
where it curves a little forward to terminate, just
anterior to the root of the styloid process, in a small
prominent tubercle,  Its upper oblique portion is dis-
tinguished by the name of the obligie line of the
Fadiug, and gives insertion to two muscles ;|| its tuber-

* That af the extensor secundi internodii pollieis.
t The fuur tendona of the extensor communis digitorum, andd
the tendan of the indicator,

+ The internal transmits the extensor carpi radialis longior;
the external, the extensor carpi rieliadis brevior,

i l:'|"-'-;':..i.{~r,':;|F
f Stupinator radii brevis, and flexor sublimis digitorum per-
oratis,
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cular termination, at the root of the styloid process,
gives attachment to another ;* and a fourth+ is in.
serted into its lower part, for the space of about twc
inches above the tubercle. Posterior. Described as
commencing superiorly at the posterior part of the
neck, and as terminating iuferiorly at the posterion
part of the root of the styloid process. 1t is prominent
and distinet in the middle, but entirely disappears
above and below. If, however, the middle portion were
produced upward and downward, it would reach the
points assigned for its commencement and termination ;
and such a fictitious extension may be advantageously
employed, in order to facilitate the distinetion of the
surfuces.

255. SURFACES.  Anterior. Directed somewhat in-
ward as well as forward, espzcially above. It is nar-
row, rough, and concave, at its superior extremity,
and becomes wider, smoother, and flatter, as 1t
descends. By its upper two-thirds,F and its lower
fourth,§ it gives attachment to muscles ; and, at the:
junction of its upper and middle thirds, it presents:
the medullary foramen, entering the bone olliguely
upward.||  Posterior. Directed inward as well as
backward, especially below. 1t is narrow, smooth,
and rounded, in its upper third, where it is covered by
a muscle ;9 concave in its middle third, where it gives
origin to two muscles, ** flat, and curved a little bacl-
ward below, where it is traversed Ly the tendons of

* Supinator radii loncus, ¥ Pronator quadratus.
I Flexor longus pollicis, ¥ Pronator quadratns,

I The medullary toramina of the radius and ulna run #paeard,
that of the hmwverns rans dowaward, T'he direction of the meddnl-
lary foramina in the corresponding hones of the loe is precisely
the reverse: that is to say, whereas in the upper extremity they
run fowards the ceniral joint of the limh (the elbow), in the lower
extremity they ran from the cenival Joint (the knee),

9 Supinator radii brevis,

=+ Jixtensor ossi mebdearm pollicis above; extencor primi inter-
nodii pollicis below,
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the five muscles,™ which immediately afterward run
in the grooves that have been described on the pos-
terior surface of the lower extremity. ZLrternal.
Rounded above, marked in the middle with the rough
impression for the insertion of a muscle,t rendered
parrow below by the approximation of the anterior and
posterior lines (which terminate, one at the anterior,
the other at the posterior part, of the root of the
styloid process.) Dy its upper third, this surface gives
ingertion to a muscle ;3 and below, it is covered by
the two tendons 1ﬁ.hn::h afterwards run in the grﬂuves
on the external surface of the styloid process.§

256. StrucTrrE. Like that of the other r,}hndri{-:ul
bones. DEeverLopymesT. By three ossific points, one
for the shaft, which makes its appearance at the point
where the medullary artery is subsequently found, one
for each extremity, “of which the inferior is the sooner
developed.  The upper extremity of the radius is
remdrkcmlr as being, of all the epiphyses, the last to
oss=ify, and the first to unite with the shaft. ARTICULA-
TIoNS.  With the humerus, with the ulna (by two

points), and with the scaphoid and semilunar bones of
the carpus.

OF THE ULXNA.

257. The ulna is a strongly-marked, prismatic bone,
situated at the inner side of the fore-arm, parallel
with the radivg, which it exeeeds in length, bulk, and
strengtli ; and from which it further differs, in that it
tapers gradually from above downward, whereas the
radiug diminishes from its lower towards its upper
extrernity. The ulna is curved upon itself in such

* Which emu T_r,f']".'i..'i_-i'] fraorn withont inward (i, e, passing from
the styloid procesa 'rr;- ards the sigroid cavity of the rading), are,

eXtensnT o arpi radialis longior, extensor carpi radialis brevior, ex-

tenizor zecundil internodii f‘“l TE ;,.., 1uilie ator, an d extensor digito-
YU COTATANTIA,

+ Pronator radii terea, 1 Sapinator radi hrovis,
3 Extensor osals mctenrpd, and primi isternodii, pollicis,
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a manner, that its upper part is slightly convex bot
outward aud backward, while its lower half is conve
mward.* It is divided, like the long bones i
general, into shaft and extremities.

208. UPPER EXTREMITY. Ts the strongest an
thickest part of the bone, and presents, for examina b
tion, two curved processes, the olecranon, and thd
coronoid ; and two concave articular depressions, thi|
greater and lesser sigmoid cavities. OLECRANON PRoO|E
CESS. A large curved eminence, occupying the sum '
mit of the ulna, and forming the strongly-markec !
posterior angle of the elbow-joint. 1t is somewha
contracted at its junction with the shaft, and bendst
forward superiorly to terminate in a narrow prominent u
tip, which lies, during extension of the fore-arm, in the!
olecranon depression of the humerus. It is exactly i@
by the extent of this process that the ulna exceeds the !
radius in length. The posterior surface of the ole-9

N i~

el e

* I had never imagined that these slight undulations in thel
shafts of the eylindrical bones could play any important part in #
the mechanism of the limbs, until | happened to learn how greatly &
the durability of carriage-wheels is inereased by a scarcely percep- 8
tible curvature in their spokes. An experienced mechanic assures4t
me that, when the spokes of a wheel are sufliciently slender to 4
curve under the pressure exerted h_\' the heated tive-iron in shrink- @
ing, though the deviation from pertect rectilinearity in each spoke
does not exceed two or three sixteenths of a inch, they are found @
to remain firm and unloosened at the nave, when wheels, having 48
straight, and consequently riwid spokes, have opened at the joints,
and become unsound. My informant states, that he has known
wheels of slender proportions to do full one-third more service
than others of stouter construet o, and mueh greater absolute W
strength, L‘!‘llil‘l‘lj‘ on account of the elastie DI:I\' permitted 11}' this i
seemingly trivial variation of form,  These facts aflford a striking :
and mstructive illustration of the efleet ol apparently insigniticant /|
curvatures, in distributing the foree of coneussion, and promoting (8
longitudinal resilience ; and they leave in my mind no doubt that |
the very least of the undulations in the eviindrical bones has al
direet and important influence, in promoting elasticity, and dimi-
nishing the chances ol fravture, (For an approximative experi- e
mental estimate of the efteet, of more considerable curvatures of
the bones, the reader is reterred to the seetion on the clasticity of
the claviele, page 239,)
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cranon is of a triangular form, smooth and sub-
cutaneous. Its superior surface is irregularly quad-
rilateral, marked with the rough impression of a large
muscle ;¥ and, in front of that, with a transverse
groove which attaches part of a llgmnent t Its anterior
surface is smooth, cartilaginous, directed downward
and forward, and continuous with the superior surlace
of the coronoid process. 1t forms the upper part of
the greater sigmoid cavity, for the account of which
its fuller description is reserved. This surface 1is
bounded, on each side, and above, by a prominent
edge, immediately behind which a narrow groove runs
round the olecranon, giving attachment, in the recent
subject, to a licamment. The upper part of this groove
lies close behind the tip of the process, on the superior
surface (in the description of which 1t has just been
mentioned); its inferior portions occupy the narrow
lateral surfuces, of which we have only to add, that they
geparate the anterior and posterior aspects of the ole-
eranon, and are continuous below the lateral surfaces
of the shaft. CokoNoiD PROCESS. Projects horizontally
forwards from the front of the ulna, below the ole-
eranon. It iz a sort of pyramid continuous by its base
with the rest of the bone, and curved a little upward
at its narrow extremity, which is reccived during
flexion of the forearm, into the coronoid depression of
the humerus.  Of its surfaces, the superior 1s smooth,
cartilaginous, directed upward and forward, and con-
timuous with the corresponding surface of the ole-
€ranon, with which 1t concurs to forin the greater
' ﬂlg'mmd cavity (in the description of which it will be
mcluded). Jht anterior  (or inferior) surface is
irregularly concave, directed obliquely downward and
fﬂr?.-aru and rnufrh for the attachment of a muscle.}
It is rrm inuous t'-1fh the anterior surface of the lnmh

the junction of the two being marked by a little Iun-rh

] an_;,p.q exteniEnT f'TlillIL
t Posterior ligament of elbow-joint, 1 Lrachialis anticus.
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eminence, called the tubercle of the wina, which serve
for the attachment of a licament.* The inner surfa
presents a rough concavity which attaches part of tw
muscles,t and is continuous below with the inner su
face of the shaft, Itisseparated from the upper surfac
of the coronoid process by a prominent tubercul:
ridge which gives attachment to a ligament.* TI
outer surfuce presents an oblong articular depressior
concave in the direction of its long diameter, which
from before backward ; narrow, and quite flat, fro
above downward. This depression is called the LEssE
SIGMOID CAVITY. Its curve is the quarter of a circl
precisely fitting the circumference of the head of ti
radius, with which it articulates. Its extremities iy

attachment, in the recent subject, to the ends of a lie.

ment,§ which furnishes the remaining three-fourtl
of the circle, completing an osseo-ligamentous ring
within which the head of the radius turns, as a swiv
within its socket. The GREATER SIGMOID CAVITY is
large semilunar excavation, concave from above dows
ward, but rendered convex in the opposite directic
by the presence of a smooth, rounded ridee, whic
extends longitudinally from the tip of the olecranc
to the tip of the coronoid process, and divides tl
cavity into two portions ; an (nfernal, larger and som
what concave transversely (as well as from aboy
downward) ; an external, narrower, and nearly pla

from side to side.  The areater sigmoid cavity exaet’

(&

M e & "

CR i

fits the trochlear surface of the humerus, upon whic

it rolls. It is contracted near the middle by tw
lateral notches, which indicate the junction of the tw
processes by which it is formed. The portion aboy
the notches is more extensive, and situated on tl

* Oblique licament of elbow-joint,

+ Pronator radii teres,
foratus.

T Internal lateral ligament of elbow-joint,

§ Annular ligament of elbow-joint,

and Mlexor digitorum  sublimis pe |
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olecranon ; the portion below them is inferior in both
dimensions, and belongs to the coronoid process.

259. LowER EXTREMITY. Is much smaller than the
upper ; and presents, for examination, a rounded arti-
calar expansion, called the head of the ulna, and a
conical eminence, called the styloid process. HEAD.
Presents, inferiorly, a smooth articular surface, which
plays, in the living subject, on a fibro-cartilage, inter-
posed between it and the cuneiform bone of the
carpus;® exfernally, it has a narrow, convex margin,
covered with cartilage, and received into the sigmoid
cavity of the radius. STYLOID PROCEss. Is situated
on the inner and posterior side of the head, projects
downward about a quarter of an inch, and terminates
in a rounded tubercular summit, which gives attach-
menut to a izament.t The styloid process is separated
from the head, below, by a rough depression, which
gives attachment to the above-mentioned fibro-car-
tilage, posteriorly, by a shallow, vertical groove, which
transmits the tendon of a muscle.

260. Bopy or SHAFT. Prismatic above, where it
curves forward and inward, rounded and smooth below,
Where it is bent a little outward. It gradually dimi-
nishes in size from above downward, and presents
threz surfaces, divided by three borders. BORDERS.
External. Scparates the anterior from the posterior
surface. Commences, above, by two roots, one from
each extremity of the lesser sigmoid cavity ; is sharp,
prominent, and arched, in the middle ; and becomes
indistinct below, where it terminates at the middle of
the external articular surface of the head. It is op-
posed, in its whole extent, to the sharp inner border
of the radius, and gives attachment to a ligament, §
tbat extends between the two bones, A nterior. SepiL-
Fates the anterior from the internal surface. Com-

* The trianaular,

I Internal lateral lizament of the wrist-joint,

3 Extensor carpi ulnaria. § Interosseous ligament,
o
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mences, above, at the sharp curved ridge which rur®
betweeun the inner and anterior surfaces of the coronoiy
process ; is rounded and smooth, yet distinet, in th |
middle, and terminates, below, at the inner side of tL '}
head, just in front of the styloid process. It give
origin to two muscles.™ Posterior. Separates tl
posterior from the internal surface. Commenceys
above, at the apex of the triangular surface observefs
on the back of the olecranon, and terminates, belov |k
at the posterior part of the base of the styloid proces i
It is very prominent in the two upper thirds of 13
extent, but, inferiorly, becomes rounded and indi g
tinct. 1t is flexuous in its course, and attaches a®
aponeurosis common to three muscles.t SURFACE
Anterior. Directed forward and inward. Wide ar
concave superiorly, narrow and convex below, 1t pr
sents, at its junction with the coronoid process, tl
tuberele of the ulna, already described ; and, two
three inches lower down, the medullary foramen, er |
teving the boue obliquely upward (see note ||, p. 2528
This surface gives attachment to two muscles.  Pok
terior. Directed backward and outward. Wide an
concave above, where it is continuous with the outed
surface of the olecranon process, it increases in widt i
in the middle, and becomes narrow and rounded belov
It presents at its upper part a ridge, called the obligi
line of the ulna, which runs, from the posterior extrc#
mity of the lesser sigmoid cavity, downward and bacl &
ward to the posterior border, which it joins at anacu' ¥
angle, about two inches below its upper extremity §
This line gives attachment to a muscle,§ and divide®
the posterior surface into two parts.  The superdo 8

¥ H}' itz upper thivd to the flexor dicitoram |1’|‘:1|'11ch:5 perl @
rans; by its lewer fourth to the pronator quadratus,

+ Flexor digitorum profundus, texor carpi ulnaris, extense®
carpi nlnaris,

1 By its upper three-fourihs, to the flexor digitorum profundu @
by its lower fourth, to the pronator guadratus.

§ Supinator radii brevis,
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and smaller of these portions, gives attachment to a
muscle.* The inferior, and more extensive portion, is
subdivided into two parts by u longitudinal ridge. The
part exfernal to the ridge is the wider of the two; it
1s concave, and gives attachment to four muscles.t

4" The part internal to the ridge is also concave, and
4 gives origin, by its middle third, to a muscl .+ n-

ternal. Directed inward and backward. Broad and
concave above, where it is coptinuous with the inner
surfaces of the olecranon and coronoid processes ; nar-
row and rounded below. Its upper three-fourths are
covered by a muscle,§ to which its upper third gives
origin ; its lower fourth is subcutaneous.

261. STRUCTURE. The ulna presents the ordinary
structure of the class of bones to which it belongs.
- The olecranon process, in its interior conformation, as
well as in its position and use, resembles the patella
of the knee-joint. Indeed, it may be regarded as a
- short Lone, united for the better performance of its
functions, with the extremity of the ulna; and this
view of its analogies is confirmed by its occasional
appearance as an entirely separate bone: a curious
variety, an example of which has been observed by
$Rosenmiiller. DivELOPMENT. By three ossific points ;
one for the shaft, which appears about the fortieth day
of fetal life ; one for each extremity, developed in the
sixth year afier birth, It is remarkable that, though
the inferior extremity ossifies earlier than the superior,
ithis latter, on the contrary, 18 the first to unite witl
$he shaft. This inverse relation between the order of
ossification and the order of Junction, is not peculiar
W the epiphyscs of the ulna ; 1t s a general law, ex-
empliiicd by all the cylindrical bones, in their progress

L]

® An OMeTa,

T'I:"l Lie extinanr nadjs HH":_II'.:,]']:;i }’I"!“if":"‘. :'|]'H';.1.'I'; and helosw
ﬂ“!- m anceession, to the extongr primi internodii pollivis, the
extensor secnindi mternodin policos, and Lhe indicator,

} Extensor caryd ulnaris, 5 Flexor digitorum profundus,

5 2
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to maturity. ArricuratioNs. With the hume s
above ; with the radius both above and below ; a1
by the intervention of the triangular fibro-cartila
with tlie cuneiform bone of the carpus.

MECHANISM OF THE FORE-ARM.

939. Under this head are included the relati)
which subsist, hirst, between the ulna and humertj
secondly, between the radius and humerus ; and thircl
between the radius and ulna,

The most prominent characteristics of the hume
wlnar articulation, are, great stability and streng.:
with extensive and swift mobility in a single pla
The strength of the joint results from the firmness
the grasp with which the long curved processes of i
ulna embrace the extremity of the humerus: and 4
Limilation of its motion to one plane, depends uj
the reception of the longitudinal eminence of 1
oreater siumoid cavity into the corresponding groove s
the trochlen. The direction of the plane in which
ulna moves, bas already been noticed in the coursed
the foregoing description. It inclines obliquely
ward, at an angle ot about 107 from the perpendicy )
line of the humerus; so that the hand. in flexion
cartied toward the median plane, instead of rising
tically to the shoulder. This obliquity of motrs
which throws the hand at onee into the central p
tion in which the majority of its actions are most ¢
veniently performed. is oceasioned by the promine |
of the inner marcin of the trochlen, and the consequ s
nelination of the lower extremity of the hume s
fl‘hu ertent Hr HH‘ llilli_:'t"illli*' IHHT.Ilnll Hf‘ Hh' 'lllll:l.._. i:"-"
tomined by the proportion which subgists betw s
the h—}ngth of the olecranon and coronoid processes,
the depth of the depressions, piovided, in the hume
for their reception.  This is such as to permit the
{onsion of the ulna to nearly a right line with 3
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kumerus, and its flexion to an angle of about 30° with
that bone. The swiftness of its motions is attained by
a disposition similar to that which we have already
pointed out in the humerus; viz, the approximation
of itz processes of muscular inser tion to the fulerum of
the lever, and the consequent conversion of the force
of its motors near the elbow, into welocity, at the
distal extremity of the limb.

The articulation between the humerus and the radius,
consists in the reception of a small rounded eminence
of the former bone, intn a shallow socket, hollowed on
| the top of the latter. It allows the radius to accom-
“} pany the ulna in its motions of extension and flexion,

rand permitz, in addition, a spindle-like rotation of its
} superior extremity to the extent of about 90°. The
eontact of the<e surfaces, however, contributes very
1 little to the security of the elbow-joint, which depends
-} almost exclusively upon the humers-ulnar articulation.
The rudius, indeed, would be capable of complete cir-
cumduction on the humerus, if it were not firmly bound
to the ulna by two articulations : the mechanism of
which we may next proceed to consider.

In the superior radic-ulpar joint, the ulna presents
a cavity, within which the head of the radius rolls; in
the inferior radio-ulnar articulation, on the contrary,
‘the radius precents a cavity which glides around a con-
vexity of the ulna. When the head of the radius
rotates, so that it anterior surface bhecomes internal,
the shaft f the bone croszes the ulna at an acute
?ﬂgle* and its lower extremity is thrown forward and
Imward, In this motion it carries with it the hand, to
which it communicates the rotatory movements that
are popularly attributed to the wrist,

263, It hH ocenrred to me that the shape of the
rading s .mF,].f ty A .'Hllt}vh.. anid constant mathe-
matical law, which enables us to o xpress the re Litiom
of ita extremitios, by the following weneral formula.
TM heeel f;f the ;rrr!uu w2 80 tlia _.,,r,.u.r;’ i relatlion Lo
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the sigmmoid cavity of the lower extremity, that the aa
of the former, if prolonged downward, falls wpon t
centre of the civele, of which the latter is a seqgment.

This law, to which 1 hiave not found a single exce
tion, suggests a more precise definition of the motio
of the radius on the ulna, than has hitherto, I believ
occurred to physiologists,

Muny authors have loosely stated, that the radi
rotates upon its own axis ; an inexactitude into whi

Sir Charles Bell, amongst other eminent physiologist

has fallen. 'The inacenracy of such a description me
be rendered evident by the following experiment.
Let a receni fore-arm be fixed in a vice, by tl
olecranon process, in such a manner as to leave tl
radius its full freedom of rotation upon the ulna. L
a point be now inserted into the centre of the cup-li!
cavity on the head of the radius, and another into ti

S P r——— A —

T L

centre of its inferior terminal surface, so that the tvi|

points may coincide with the two extremities of tl
long axis of the bone. The points being fixed, let
be attempted to rotate the radius, or in anywise
change its relative position with the ulna. This w
be found impossible : the radins being sel fast, and i
capable of any kind of motion.

Cruvetllver is clearly awire that the radius does n
turn on its own axis bhelow ; but Le adopts the C:ltm.l
erroneous notion that the transverse dinmeter of i
lower extremity is the radius of the curve whic
it describes around the ulna * /e rayon de Lave «
cerele r_,rh‘-ifﬁ déerit cawlonr o cobitug)’ {.-I wetlom
:Hr’.ﬁ'r.fpfir'r', tom. 1. po d2L)  On this supposition, tl
mner extremity of a line drawn across the inferi
surface of the 1*:u|iu_-:_, i the dircetion of its transver
d.ameter, would represent the lower end of the fixo
axis around which the radius rotates,  That this
impossible may be shown by making a dot upon ti

s T

ey - T e

ulua |r|‘uui.~n:l}' opposite the end of a line so draw &
and then rotating the radius. The extremity of t !
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line will no longer correspond to the dot, but will be
found removed irom it, by the extent of a quarter of a
crcle  Now, a wovable point cannot be the extrewity
of a fixed axis.

If it should be contended, on behalf of Cruveilhier's

asseriion, that the axis of rotation, though it cannot
pass through the extremity of this line, may lie in
the interval Letween the radius and ulna, at a point
immediately bevond it, the refutation of such an
opinion is of the same kind, and equally easy. It is
only necessary to mwark the terminal surface of the
radius with lines converging to the point in question,
and theu to perform, as before, the movement of pro-
pation. The lines will now cease to indicate the
original point ; perpetually changing their centre of
convergence during the rotation of the bone,and leaving
the true position of the stationary axis as uncertain as
before,
_ The real axis of rotation of the radius is the line « b
o the following diagram, This line represents the axis
of a cons, of which ¢ o is the base, and e f the trun-
@ted apex.  The centre of its truneated apex cor-
responds with the ceutre of the head of the radius, and
the centre of its base coincides with the centre of the
arcle of which the sigmoid  cavity is a segment.
Hence the axis of the cone rust, according to the law
abo e stated, coincide with the axis of the head.
This coincidence is plainly shown in the diagram.
Ilth% portion of the line a 4 which lies above the bici-
pital tuberosity, evidently represents the axis of the
head ; and, boiow the tuberosity, where it quits the
bore, it corresponds with the hmaginary prolongation
ﬁf tnat :L?-;;-'. liu'.'- Il %y A l‘-:.-'i. |

” Lhe I*I"r]'-h__’"l ;.,'-;':u; 0of 1',]|f: h‘*.‘!.r| -’JF HH: l'iL'““H
f&l] Hpon any other point than the intersection of the
radii of the sigmond curve, the alvance of the shaft,
N pronation, would involve a slight hinge-like motion
of ity superior Joint ; which, indeed, 1 had always
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HAND. CARPUS OR WRIST. 206D

magined it to undergo, until T happened to perceive
the true mathematical construction of the bone. The
result of the existing disposition is, that the pronation
of the radius, and the simultaneous advance, and
inward motion, of its lower extremity, are performed
without disturbance to the parallelism of its superior
joint,
OF THE HAND.

264. The hand, which is the smallest, is also the
most cornplex division of the upper extremity ; con-
faining twenty-seven bones, and thirty-two articula-
tions. Moreover, as palpation and prehension are
the distinguishing characteristics of the thoracic ex-
tremity, so does the hand, by which these functions
are immediately performed, constitute its essential
part ; the arm and fore-arm serving but as subordinate
agents, to remove the hand from the trunk, and to
give scope and variety to its motions.*

The hand is of an ovoid form, cofvex posteriorly,
concave in front. It is divided into three portions,
distinguished by well-marked differences of size, form,
and function ; viz., the carpus or wirist, the metacarpus
OF palm, and the phalunges or fingers. Rach of these
divisions exceeds its predecessorin extent, Thus, to the
lenzth of the hand, which constitutes about a fourth
of the entire lim) (measured from the shoulder-joint
tﬂ_ the tip of the longest finger), the carpus con-
tributes (in round numbers) ten parts, the metacarpus
eighteen, the phalanges twenty-eight,

OF THE CARPUS OR WRIST.

- [ . & "
265. The carpud consists of eight gmall bones, dis-
Posed in two horizontal rows, of four each, and arti-
Wlﬂt‘!'i, above with the fore.arm, below with the
* Henee, these npper portiong of the lirnb are often radimen-

tm?‘ when the terminal division exists fully developed; as in the
seona marnmalia,
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metacarpus, and intermediately with one another. Th
bones of the upper row, enumerated from the radia
to the ulnar side (which is the direction alway:
adopted in enumerating the hones of the hand), ar;
the scaphoides, semilunare, cuneiforme, and pisiforme
The bones of the lower row, enumerated, in like man
ner, from without inward, are the trapezium, trape
zoides, magnwm, and unciforme.

The pisiform bone presents, in all its characters, : |
complete contrast to the rest of the series. It 1]
peculiar in its form, in its size, in its relative position: |

r
t
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and in its use. Hence in the following general descrip,
tion of the carpal bones, the pisiform must be under:
stood to form a standing exception.

OF THE CARPAL BONES IN GENERAL.

266. Every carpal bone presents six surfaces, o
which the anterior and posterior are rough for the
attachment of lﬁa‘mnenls; the superior and wnferio:
smooth and articular ; the two lateral also smooth anc
articular, when directed towards contiguous bones:
otherwise rough and tubercular

Of the non-articular surfaces, the posterior is gene-
rally wider than the anterior. Ot the articular sur:
faces, the superior is generally convex, the inferio
concave, the two lateral plane in the upper row,
sinuously curved in the lower, All these rules, how-
ever, are subject to individual exceptions,

267. SrruceTure,  The interior conformation of the
bones of the carpus exemplifies that of the cuboic
bones in general.  They consist of a light and highly §
elastic cancellous tissue, enveloped in a very thin com-4
'lh:l.-ﬂtr i:l,}’ur. DEvELOPM ENT. ]1:,' H ! 5in:=_=;|u ossific ]&L\imil
for each.  These points appear successively at various§
periods, from the first to the fifteenth year after birth §
Those of the os magnum and cuneciforme are firstil
obscrved ; that of the pisiform comes last. Indeed, o}
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CARPAL BOXNES. 267

all the bon=s of the skeleton, the pisiform bone 1s the
last to ossify,

Tue carpus is bound togetiier by numerous liga-
ments. passing between the non-articular surfaces of
acjacent bones. These ordinary fastenings of the
carpus are implied, in the following descriptions,
whenever mention 18 made of ligaments, without
refcrence to any name at the foot of the page.

OF THE CARPAL BONES IN PARTICULAR.*

UPFER ROW.

265, ScapHOIDES. A bone of an oblong form, the
largest of itz row, and so disposed that its luur
diameter runs, from above, obliquely downward, out-
ward, and forward. SURFACES. Superior. Directed
upward, outward, and backward. Convex, smooth,
triangular, and articulated with the outer division of
the a h":lru surface on the lower extremity of the
l‘arim- 1252y Suferior. Directed downward, out-
ward, and backward, Convex, smooth, triangular,
and divided, by a slight ridge running from bhefore
backward, into twn i:lf!['tlfﬂl"-; an intey mn' smaller in
Biz~, dh‘i '1'Jr1‘lr|lt.‘.!.-!.1 i form, ar .ll:.ulguln;; with the
tr"'f"'ﬁ e yoan external, more extensive, and of tri-
angu.ar outing, articulating with the trapezivm. (The

* I have described the carpal bones with a degree of minute-
RES3 which sorne persons mav consider exoessive, beeause | think
that :, andd relations are far more 1o |ruln and casily
It_ﬂﬁ“ DY thi aird ol o jrr 4% than of a loose leser SRS (Cruve 1|'

h]*f-', ineleed, de o) res the separatic exammination at these bhones Lo
e tedious and 1. s anl «-:.ri-;,p-, .|i; gaell with a collective
d?“ Fipiion of escho row. L he inadedguaes of this method is sufli-
CiEntly shown DY The errara anta swhieh it I| TR i‘.J,.-i"l i |l"”:l“:p’
Qarelinl and aceurate anthor (as, for ex sple, that the pisiform
Articulates with the cunciform by a feferal Lt Lpe 2835); tht the
a'-”"ri'.'r surface ol the semilunar bone 18 lees extensive than the

Posterior (i) Jo vy mmi=statenents rather |::-|l.||| fdl than dires T]_r
aﬂ'v'i‘“ ""']i il 17 Tt trabagpedine] h;' Lhie wriie I Lt dineciels ntil to

L L 1
ﬂ LS
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ridge of separation on this surface beenmes indistinet,
often quite imperceptible, when the articular cartilage |
1s removed.) Posterior. Diminished in its vertical ex- |
tent by the encroachment of the superior and inferioi)
surfaces, which extend over this aspect, so as to leavell
between them only a narrow, rough groove, for thel
attachment of ligaments. Anterior. Directed for-'
ward, upward, and inward. Concave and rougl |
above, elevated below into a prominent tubercle, whicl |
extends forward from the front of the carpus, for thel
attachment of a muscle,* and a ligament. + External. |
Directed vpward and outward ; narrow and rough for
the attachment of a ligament.t  Internal. Smooth
and cartilaginous, divided, by a horizontal, crescentic |
ridge, into two parts ; a superior, directed inward and !
forward, narrow, semilunar, plane, and articulated |
with the semilunar bone; an inferior and larger,
directed inward, forward, and downward, and contri- |
buting, by its oval concavity, to form the socket for
the head of the os magnum. (274) ARTICULATIONS:!
With the radius above, the trapezium and trapezoides '
below, the semilunar bone and os magnum, internal'y. |
269. SEMILUNARE. A bone of crescentic form, with |
the concavity directed downward ; wider before than
behind, and above than below ; placed between the !
scaphoid and cuneiform bones. SurRraces. Superior. |
Smooth, quadrilateral, convex : continuous, in the
united carpus, with the superior surface of the sca-J
phoid ; and directed upward for articulation with the !
inmer of the two divisions on the terminal surface of |
the radius. (252)  Juferior. Concave from befored
backward, plane from side to side, and divided, by a¥
line running from before backward. into two parts : 8
an ceternal and larger, which forms the upper part ot ¢
the socket for the head of the os magnum ; an mier-H
* Abduetor pollivis,

T Anterior annular licament of the carpus,
3 BExternal lateral ligiament of the wrist-joint.
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nal, very narrow, and directed a little inward, for
articulation with the summit of the unciform bone.
(2753) External. Directed outward and backward.
Narrow, semilunar, and plane, for articulation, with
the scaphoid. [futerual. Directed inward, forward,
and downward., Smooth, flat, and quadrilateral, for
articulation with the cuneiform bone. Anterior and
Posterior. Rough for the attachment of ligaments.
The anterior is the more extensive; the posterior
being diminished, above, by the prolongation down-
ward and backward of the superior surface. ARTI-
cvLation=,  With the radius above, os magnum and
unciform below, scaphoides and cuneiforme by its
lateral aspects.

270, CuNEIFORME. A bone of a pyramidal form,
having its long diameter placed obliquely, so that the
base looks outward and upward, and the apex in the
opposite direction, SURFACES. Superior. Divided
into an internal, small, non-articular, portion ; and an
external, more extensive surface, convex and quadri-
laterul. smooth and cartilaginous, directed upward,
inward, and backward, and articulated, by the inter-
tervention of an interarticular cartilage,” with the
end of the ulna.  Taferior. Directed downward and
outward, for articulation with the unciform bone;
smooth, irrecularly quadrilateral, and curved in such a
manner that it 18 concave, and turned a little forward,
ecternally ; convex, and turned a little backward, at
83 inner cxtremity.  Futernal.  Directed outward,
upward, and backward ; smooth, quadrilateral, and
flat, for articulation with the semilunar bone.  ater-
nat. A small, non-articular  sorface, forming the
lowest, paint of the bone, and roughened for the attach-
went of aligamnent.t Awnterior. This surface is rough
EI?F-rn:;H:; for the :I?,:nr::'un-_-nh i} “f_“f[llj‘:l’lT."i : ?lll't pre-
BE.:nt.-l, im,:,-rn:til;,-. w -'I:.'rrn'il, ”"*"“-I: H]i:_;llri_}' CONVexX sur-

© Called the triznenl

nlor fibira-eartilage of the wrist
T A fascic Iaa of the internal ja i '

s ® airvd
'II!-I'I.. LY | LRI
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face, which articulates with the pisiform bLone. Pos |
tertor,  Rough for the attachment of ligaments. Ar
TICULATIONS. With the semilunar bone externally, the |
pisitorm in tront, the unciform below ; and above witl |
the end of the ulna, through the medium of the trif
angular cartilage.

271. Pisivorme.  This, the smallest of the carpa ||
bones, is of an ovoid form, placed vertically, in front!)
of the cuneiform bone, with which it articulates by a}
smooth concavity on its posterior aspect. 1t presents |
no other articular surfuce, being elsewhere rough for |
the attachment of muscles and ligaments. *

SECOND LROW,

272. TrareZIUM. A Dbone of very irregular shape, |
situated between the scaphoid and the first metacarpal |
bone. Surraces. Swuperior. Concave, and directed |
upward and inward, for articulation with the outeri
division of the lower surface of the scaphoid. Tuferior.
o : |
Directed downward and outward, convex from befored
backward, concave from side to side, and articulated §
with the first metacarpal bone.  Zuternel. Divided §
into two parts by a horizontal ridge. The upper and 1
larger portion is conecave, and directed inward and |
backward for articulation with the trapezoid bone; |
the lower portion is a little flat facet, directed down- &
ward and inward, for articulation with a correspond- §
ing small surface on the second metacarpal bone. §
Laternal and posterior.  Rough for the attachment of
ligaments.t Awierior. Presents, in the middle, a

* In front it gives attachment to the anterior annular lignment;
externally, to a fusciculus of” the internal lateval ligament of the i
wrist; above, to the flexor carpi ulnaris: below, to the adductor (i
(sometimes incorrectly r:_|lh-nl atductor) minimi digiti ; and, by its £
whole cireumlterence, to ligimentous bands, by which it is tastened §
to the cuncitorm bone,

+ The external lateral lisament is attached to the outer surlace ; 8
the ordinary carpal ligmuents to the posterior,
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prominent ridge, running from above, downward, and
a little inward. This corresponds to a similar, though
much larger process of the unciform bone, and may be
called the oblique ridge of the trapezium. It gives
attachment to thzee muscles™ and a ligament.+ On
its inner side is a groorve which has a similar oblique
direction, and gives passage to a tendon.} ARTICULA-
TioNs, With the scaphoides above, with the trape-
zoides and second metacarpal bone internally, and
with the first metacarpal boune below.

73. TrAPEZOIDES. An irregular bone, the smallest
of th& second row, interposed between the trapezium
and the magnum, larger below than ahove, and behind
than hbefore.  SUkrPAces.  Awnterior and  Posterior.
Bnuﬂh for the attachment of ligaments. The latter
i8 the widest surface of the hnne' the former gives
origin to a muscle.§  Superior, Small quadrilateral,
and concave, for ar ‘ticulation with the smphmd In-
ferior. Concave from before backward, convex from
gide to side, and articulated with the second meta-
carpal bone, The surface sometimes articulates also
With the extremity of the third metacarpal bone, by a
narrow facet at its posterior and internal part.  Euter-
nal. Smooth, convex, directed outward and forward,
and articulate rl with thr- corresponding surface of tlm
trapezium.  [oternal., Coneave and smrmth in front,
for articulation with the o3 magnum ; rough behind,
for the insertion of a lizament., ARTICULATIONS, W lth
thE- scaphoid above, tr:u.pr zinm externally, oz magnum
internally, second (and oceasionally third) met: I.L.I.r|hl.1
bone helow

274. _‘a[,\r.};r;u_ The largest bone of the carpus, in
the centre of wih ich it 18 placed. It presents a rounded
Pﬁmf:n called the ft”.i'f.-"' ,Lhuw,: a cubical por tion called

f!ppﬁnhna_Hh:nr?;nqu_nnrlﬁdduuﬁnr[ﬂﬂlhﬁ&
Anterior annular lizament of carpus,

Fniat of the flexor carpi radialis,

Addductor pollicis,

T S
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-

the body, below ; and an intermediate contracted pa
sometimes distinguished as the neck. The separ: ¢
description of these parts would, however, involve

unnecessary degree of prolixity. Tt is sufficient L
observe, that the head is received into a socket, form f
by the scaphoid externally, and the semilunar bol
above ; and that it presents a smooth ridge, runni )
from before backward, and corresponding to the jur'|
tion of those two bones. Considered as a whole, t b
os magnum presents, like other cuboid bones, six sv
Jaces for examination. Surraces. Superior. Conwil
from before backward, more slightly so from side
side, and articulated with the concavity of the ser:
lunar bone.  Iuferior. Divided, by two ridges runni ;
from before backward, into three portions. OFf the!
the meddle portion is by far the largest, and artic
lates with the third metacarpal bone. 1t is curve
s0 a8 to be convex posteriorly, slichtly concave (
front.  The outer portion is nextin size ; it is conear |
and directed downward and outward, for articulati |
with the second metacarpal bone. The {nner porti I[
is a little Hat facet, situated at e posterior corner |
the bone, directed downward and inward, and artic f
lated with the fourth metacarpal bone. 7Znternal. T :
surface of the bone presents, posteriorly, an oblm '
concave, articular surface, which glides on the un
form bone ; anteriorly, a rough surface, which attacl 4
an interosseous lignment.  Leternal. Presents, |
its lower and anterior part, a lat, smooth surface, *
articulation with the trapezoides. Behind this surfa b
is a rough space, for the attachment of an interossec #
licament. Adbove it, is a rough groove, which rep|
sents the neek, and also attaches licamentous fibr 8
Above this groove, again, is a smooth convexity, wh 4
articulates with the scaphoid, and forms the ou

aspect ol the head.  Posterior and A nterior. Cony 2
and rough, for the attachment of ligaments, 1

former is much wider than the latter.  ARrTiCU: )

-

3
J
F
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roxs. With the semilunar bone above ; the second,
third, and fourth metacarpal bones below : the sca-
phoide”and trapezoides externally ; the unciform bone
on its inner side.

275. UxcirorME. A large wedge-shaped bone,
placed, with its base downward, between the magnum
and cuneiforme. It is characterized by a large hook-
like process, which will be presently deseribed. Sugr-
FACES. Superior. An extremely narrow facet, form-
 ing the apex of the boue, slightly convex from before
backward, and directed upward and outward, to arti-
calate with the semilunar bone. Inferior. Divided,
by a ridge running from before backward, into two
portions, of which the inner and larger is directed
downward and inward, to articulate with the fifth
metacarpal bone ; while the outer looks directly down-
ward, and articulates with the fourth metacarpal bone,
Both these facets are concave from before back-
' ward ; the outer is plane, the inner slightly convex,
from side to side.  Erternal, Presents, posteriorly, a
Concave, articular surface, larger above than below,
and articulated with the os magnum ; in front of this,
a small, rough, non-articular portion, for the insertion
¥ of an interosseous ligament.  Infernal. Directed
obliquely inward and upward ; curved in such a
‘manner that it i3 convex, and looks a little backward,
ab its wpper part: while it is concave, and turned
Bomewhat forward, below. Tt articulates with the
euneiforrn bone.  Posterior, Triangular, convex, and
rough for the attachment of licaments.  Anterior.

resents, at its internal and inferior part, the wnei-
form procezz, a large hook-like eminence, which first
runs horizontal forward, and then curves outward, to
%:‘E attachirnent, by its summit, to a, strong ligament, *

18 process is fattened from side to side, s0 as to
Present two lateral surfuces, and a guperior and in-

* Anterior annular.
T
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ferior border. Externally, it is smooth, and grooved
the vertical sense, for the passage of several tepdons:
and by its lower border it gives origin to two muscles
This process, and the pisiform bone, by which it
surmounted, correspond to two smaller eminenc|:
occupying the same relative position at the opposili
end of the carpus; viz., the oblique ridge of the t1
pezium, and the tubercle that projects from the sc
phoid, immediately above it. These four eminenc
stand out from the front of the carpus, deepening : |
anterior concavity, and furnishing attachmment to
strong, transverse ligament, which stretches acro |
that concavity, closing it in front, and forming with |
an oval ring, through which the flexor tendons ru
They serve also for the attachment of several muscle |
to which their prominence affords advantageous |
verage ; diminishing the obliquity, and, consequent] |
augmenting the force of their action upon the bones
Cruveilbier associates these processes as the four ap
plyses of the carpus, distinguishing them from each oth &
by sub-appellations expressive of their relative positio
Thus the pisiform bone is the onternal superior, and t} b
unciform process the iuternal-inferior, apophysi: ¥
while the tubercle of the scaphoid, and the obligi
ridge of the trapezium, are respectively the cxternay
superior, and the ceiernal-inferior, apophyses of till
carpus. This nomenclature is worthy of adoptio ¥
because it connects four eminences, which are natural &
related by their position and use ; also because W
exhibits the pisiform in its true character, as an a' ¢
pendage to the cunciform bone, rather than an indepe) |
dent element of the carpus: a view founded on th
size and relations of the bone itself, and confirmed, : (S
we shall hereafter find, by consideration of its an.S¥

Lo

logue in the tarsus. Anrticunarions. The uncifor: [‘liu
il

articulates with the cuneciforme, semilunare, and «

* Flexor tendons of the hand. '
t Opponens, and flexor brevis, minimi digiti,
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magnum of the carpus ; and with the fourth and §fth
bones of the metacarpal series.

OF THE CARPUS IN GENERAL.

276. The carpus, formed of these eight bones, is of
an elliptical figure, with its long diameter transverse,
4 Itis convex from side to side, behind ; but, in front,
4 Presents a concavity, increased by the four apophyses
of the carpus, so as to form a deep groove, which
transmits the flexor tendons of the hand. The upper
border of the carpus is convex and even, to articulate
with the radius, and, by the intervention of the trian-
gular fibro-cartilage, with the ulna. The lower border
also presents a general convexity, though interrupted,
and, as it were, notched, for articulation with the meta-
carpal bones. It may be inferred from this form of
the carpus, that the bones of the upper row (speaking
E&raliy; are wider above than below : those of the

er row, on the contrary, wider below than above ;
‘and zll, of both rows, wider behind than before,

It is usnal, in treating of the carpus in general, to
deliver some ohservations upon the structure and rela-
bions of each row considered as a whole,  But I object
#0 this horizontal division of the carpus, for reasons
which will appear in the following section ; in which
also will be explained the principles of a new, and, as I
$helieve, more philosophical arrangement of the ¢ \TpUs,
uced from an analysis of its mechanical construction,

MECHANIAM OF THE CARPUS,

277. Under this head we have to consider, first, the
l‘:?la.t.irma of the carpo-rvlial and carpo-ulnar articula.
Fu:ma,- and, secondly, the structure of the carpus
3elf, and the motions of its proper jointa,

278, The retr putr-renel il articulation presents most of
he characters of an enarthrosis, or ball-and-socket

T 2
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joint. The carpal articulating surflice is convex
every sense, and capable of rolling from before ba
ward, and from side to side, in the shallow termi
concavity of the radius; communicating to the h:
the motions of extension and flexion, abduction ;
adduction, as well as the compound movement:
circuwmduetion, which results from the performanece
the four simple motions in successive combination:
two. The adduction of this joint 1s more extens
than its abduction, for reasons which will be explai
in the following paragraph. 1279) Its extension |f
be carried further than its flexion, because the car)
articulating surface descends lower, and can, therefc ©
roll further upon the radius, behind than befc|
(This difference, however, is more than compensa §

L]

b

A

el

T, T R

—
-

by a capability of flexion resident in the carpus itsed
(283) so that, disregarding particular joints, and ¢
sidering the hand generally, the motion of flexion:
superior to that of extension).

The carpus has not the true globular form of
enarthroidal head, being considerably more extens i
transversely, than in the antero-posterior diame ¥
Hence, it 1s totally ineapable of rotation on its c ¢
axis (a motion characteristic of genuine enarthros ¥
and is not brought into action by the pronation : J§
supination of the hand.  These motions are perfon P".
by the bones of the fore-arm, in a manner alre: |
described. (262) The advantaze of this dispositior |
twofold. In the first place, the stability of the car®
radial joint is increased by its lateral extension ; a
secondly, the long shaft of the radius affords space |
the insertion of a much larcer body of pronators : [
supinators, than could be brought to act directly uj ¥
the carpus itself, [

279. The earpo-ulnar articulation is smaller, : 8
far less important, than the last deseribed joint, 17
formed by the smooth lower extremity of the ulna, il
the one hand, and by the superior aspect of the curps

f
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form bone on the other. Both its surfaces, when
covered with their natural cartilage, are convex, and,
consequently, not adapted to play upon each other.
But they are prevented from coming into contact by
-4 an interarticular cartilage ; which, being slightly hol-

- lowed on both sides, furnishes each surface with a con-
- eavity adapted for its reception. It may be further
observed, in regard to the carpo-ulnar joint, that it is
only brought into play during the movement of adduc-
tion ; its surfaces being separated by a considerable in-
terval, when the hand is in a straight line with the
fore-arm ; acd by a still greater, when it is inelined
- oatward.  This non-contiguity, which depends upon
4 the oblique aspect of the superior surface of the cunei-
form bone, is in strong contrast with the constant and
elose apposition of the carpo-radial Joint, and accounts
or the superior freedom and extent of the motion of
adduction.

280. The articulations of the ecarpal bones with each
other, are chiefly designed to distribute the force of
A concussions transmitted from the metacarpus to the

‘extremity of the radius,  The number and complexity
~0{thea*‘:_jwint.'-1 seem hitherto to have deterred anato-
mists from attempting an exact analysis of their curious
mechanisra.  But their severul actions may be clearly
and orderly developed, by the simple expedient of as-
Certaining successively the effect of a shock transmitted
-along cach of the metacarpal bones,

The annexed diagram represents a posterior view of
fhﬂ& carpus, artificially separated (for reasons which
will presently appear) into two lateral portions, and
lﬁmﬁ:wh:u‘, F;nl::,r,_;f:ri rnr f]idl,illr:!,jji;.qrq1 H:LI(F:. il r!_:pl'i:.-;i:lll,."i
the scaphoid bone, b the semilunar, ¢ the cuneiform,
d the trapezium, ¢ the trapezoides, f the wagnum, and
g the unciform : while the neures 1, 2, 8, 4, 6, wre
plﬁce':, each Ut ALE lH';t;l.f;‘.l.l']lill vone of which i-t' id
the nameriecal desienation,

231. A blow, struck either upon the fourth or fiith
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metacarpal bone, in the direction of its length, is re-
ceived by the unciforme ; which, yielding to the shock,
insinuates its wedge-like body further between the
magnum and cuneiforme, dividing part of the shock
between those two bones; while its narrow summit,
impinging upon the semilunare, transmits another por-
tion of the violence in a direct line through that bone
to the radius.

A blow upon the middle metacarpal bone, passes
directly to the os magnum, and is divided between
the scaphoides and semilunare, with which the head of
that bone articulates,

The several directions in which these shocks reach
the carpus, are indicated in the diagram, by the arrows
drawn upon the last three metacarpal bones ; and their
- aubsequent distribution is shown by the groups of
arrows drawn upon the unciform bone and the os
marnurm.

Several other motions are impressed upon this part
of the carpus by concussion of the fingers which it
- supports. I have observed a slight twisting motion of
the cunco-unciform joint, in which the unciform bone
advances a little at its outer side (gliding forward upon
the o3 roagnum) and retreats in a corresponding degree
Internally; a species of rotation which is evidently

favoured by the alternate convexity and concavity of
- the articulating surfaces of this joint. There is also a
hinge-like motion in the vertical plane performed by
the 08 magnum, the head of which turns within its
8capho-semilunar socket, o that its lower extremity
Passes a little back ward.

The student must bear in mind, in studying these
actions of the carpus, how apeedily all its motions
are arrested by the tension of the carpal ligaments ;
upon which, owing to this very circumstance, the
force of EVETY CODCUS3Ion 14 eat  measure,
dpent.

232. We now come to consider that portion of the

g T
, 1N a gl
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carpus which is interposed between the radius and t'
two most exposed of the metacarpal bones; viz., t',
first and second of the series; which bones, in .
manual exertions (as, for instance, in striking with!
tool grasped in the hand, thrusting with the op
palm, falling upon the upper extremity, &c.) sustal
the chief violence of every strain and concussiolt
And here, expecting to find a separate mechanic
contrivance for the mitigation of violence passir#
along each of these bones, one is pleased to obser: s
how with a single, and most simple provision, Natu ¢
has satisfied the double exigence. The contrivance
which I allude, cousists in a twofold obliquity of tl}
scaphoid bone ; the exact direction and effect of whic
will be understood by reference to the smaller of th
two divisions in the last diagram, which represents t o
two metacarpal bones in question, and the seaphoid (
trapezium () and trapezoides (¢) by which they a:*
supported. The axes of these several bones are r-c
spectively indicated by the straight lines a h, d i, k |,
¢ m, and » 0 ; and, upon comparing the direction
these lines, it will be seen that the axis of the scapho: &
1s inclined upon that of the trapezoides, so as to forrjl
with it an oltuse angle, having its apex turned towan ¥
the radial side. The abruptness of this angle unde.Fl

I.
i,
|

goes a momentary increase, during the passage of
concussion from the fore-finger to the radius; this
lower end of the scaphoid moving in the direction ;|
and, by this action, throwing the force of the shock bl
partly on the surfaces of the joint itself, partly upo il!
those of the contiguous bones, and partly upon sever: i
ol the carpal lignments, which are put, for an instant @
upon the stretch, and tmediately afterwards, by thei[
reaction, restore the hones to their orivinal position, W
But this diagram exhibits no suech :ingh- iﬂtl?l']msv-tl'j
between the radius and the first metacarpal bone @8
The axes a &, d 1, I I, form a continuous straight line i
along which a concussion might travel, with unbroke: {4
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violence, from the thumb to the extremity of the
radius. Infact, the arrangement to which the thumb
owes its elasticity cannot be
seen in this view of the car-
pus. It is shown in the an- £~
nexedsketch, whichrepresents
thescaphoides, trapezium, and

first metacarpal bone, seen
from the radial side. In this
lateral view, the axis of the
geaphoid (a /) is seen to form
with that of the trapezium

(d 7) an obtuse angle, having

the apex directed forward,
and consequentlv, not visible

imn a diagram of the back of

the carpus. This angle is
precisely analogous, in its re-
Jations and use, to the for-
mer ; promoting, by similar
means, and probably in about

an equal degree, the longitu-
dinal elasticity of the finger
which it supports,

253. PBesides the motions thus impressed upon the
carpus by concussions, its joints are brought into play
during the ordinary movements of the hand. Thus,
m flexion, the oy magnum turng within its object, so
that its lower extremity advances, together with the
adjacent bones: while the scaphoid, gliding below
Upon the trapezium and trapezoides, assumes a less
oblique position.  In ertenzion, precisely the opposite
motions occur; the os magnum retreats at its Jower
extremity, and the inclination of the geaphoid is in-
Creased. Abduction and addduction, when Hmhh_rnijf
and forcibly performed, produce alight gliding motions
among the carpal bones, by which the jar of abrupt
checks ig l';"JT}_'-{:-"Ii.';I"FI.}rI.':;' diminisherd, The carpus is algo
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susceptible of a general movement, by which its ani |
terior concavity is slichtly increased. DBut these, a1 |
the like, are secondary actions—incidental 1LLther th:
essentinl functions of the carpus ; which appears
be orgunized for the special, and primary purpose, |:
affording an elastic support to the fingers.

284. This account of a few of the principal motio |
of the carpus, is chiefly derived from a minute expe::
mental analysis of the mechanism of the human har !
and foot, which has occupied me, at intervals, durir y
several years ; and may furnish, when completed, ti |
material of a separate treatise. 1 shall conclude, for ths
present, by suggesting a new classification of the carp: ¢
bones, founded on this analysis, and, as I believ
more extensively applicable, and, therefore, more conv
nient, than the present division into horizontal rows.s

285. The carpus, considered with regard to its m
chanical structure, consists of two lateral portions ;
external, smaller, comprising the scaphoides, trap:
zium, and trapezoides, presenting the {rapezio-seos
"n’muﬂ, and trapezoido-seaphoid angles, and supportir &
the first two metacarpal bones ; an internal, large s
formed by the five remaining carpal bones, and su}
porting the three inner bones of the nutu::ulml serie
Igach of these portions is further susceptible of a hor li
zontal subdivision.

The inner portion, in the awrrangement of whic l
the characters of firmness and solidity are conspicuou L
presents two bones and a fixed apophysis (the unciforn 1‘-
below ; two bones, and a movable rjmim,ﬂ,i.\h (the pis)
form) abore. |

The oweer portion, in the construetion of which t1)
Llhli acter of Ul'l‘ﬁ'til. it'o,' pre tllll'l‘liﬂ ates, [l'l CSCNLS t.\"'
small bones, of cubical form, below - and one, of largds
size, ulmn_:atml figure, and a doubly oblique inelinatio: &
ﬂfun.‘r’. This portion, like the former, possesses tw
apophyses, the superior tubercular (belonging to the
scaphoid), the inferior an unciform ridge (of the trap i
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zium). (These two portions of the carpus are shown,
a little separated from each other, in the diagram at
page 278.)

A precisely analogous difference in arrangement and
elasticity, will hereafter be shown to exist between the
lateral portions of the tarsus; so that this new divi-
sion furnishes a ready means of classifying the cuboid
bones, as well in the foot as in the hand; a double
applicability which the horizontal division cannot be
said to possess, except it be taken in connexion with
certain transcendental views concerning the modifica-
tion and transposition of bones, which the English
schools are not yet prepared to admit. And if those
views should be adopted, the principle of combining
the horizontai and longitudinal divisions in one method,
a8 here proposed, will still have the advantage of sug-
gesting, at once, the transcendental and the mechanical
relations of the carpus.

OF THE METACARPUS.

285. The metacarpus presents a series of five cylin-
drical bones, which are articulated with the carpus
above, and descend, diverging a little, to support the
P_halﬂ-nf.;’e'-. below, These bones are designated nume-
Nically—first, second, third, fourth, fifth, proceeding
from the radial to the ulnar side. They are all formed
upon the same model, with the exception of the frst,
Which is analogous in several of its characters to the
Phalanzes.  For this reason the first, or os melacarpi
polliciz, will not be included in the following general
account of the IJJ‘_.’T.FU'.’HI!'I!EI.] bones : but will be reserved
f?r separate description in the section on their differen-
tial characters,

COMMON CHARACTERS OF THE METACARPAL BONES,

Oy - ' 3 .
A“; /. P--'r-l-(.lh ”J"r..:l.‘f.:l.rl,iﬁ.l ]rf;hf_: IJ[T;}-H:“T,H frlr exXainl-
nation two "..J'I:f;""u-'.-‘.-f-‘:i'i-#, connected hy H fﬂ,-ff.-;.r or J:frrfﬁ.
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288. Extruwities.  Superior or Carpal. This el
tremity is considerably expanded, somewhat of a cubic |
form, and wider behind than before. It presents fit
swrfaces; a superior, smooth and cartilaginous {0
articulation with the carpus: an anterior and pos |
rior, rough and tubercular for the attachment of lig|
ments ;* and lastly, an ‘nfernal and an external, pr',
senting small articular facets, by which the metacarp s
bones articulate with each other. Inferior or digite i\
Formed by an oblong, articular condyle, flattened (i
each side, and prolonged forward, so that its anter
posterior exceeds its transverse diameter. Like the u s
per extremity, it presents five surfaces for examination
The inferior or terminal surface is convex in all directl
tions, but especially from before backward, It is wided
and extends further upward, before than behind., In th
recent state, 1t 1s covered with cartilage, for articul
tion with the first phalanx of the corresponding finge s
Bach lateral surface presents a rough depressiof
bounded posteriorly by a small tuberele. To th
tubercle, and to the posterior part of the depressio:fe
the upper extremity of a ligament+ is attached. T
posterior surface is wide and flat. The anterior Iu
rendered slightly concave by two little tubercleds
which project forward, one on each side, like dinufh
nutive condyles ; and the shallow groove thus forme§
transmits the flexor tendons of the correspondinds
finger,

289. Bopy or SHAFT.  Of a prismatie form, curve i
80 as to be convex from above downward behind, cot
cave In the same direction in front, and divided b;b
three lines into three swrfuces. LINES. Anferiointh

| 2
[0

This line commences ahove by two roots, one fron
each side of the superior extremity; hecomes roug
and prominent as it descends ; and bifurcates beloviw
to terminate at the two little condyloid eminences ¢ |

L

* Dorsal and pelmar carpo-metacarpal ligamoents,
t Lateral ligament of the metacarpo-phalangeal joint.,




METACARPAL BONES. 285

the inferior extremitv. The superior and inferior
bifurcations of this line enclose small triangular spaces,
which form, as it were, vestiges of an auterior surface,
and furnish a bearing for the flexor tendons, in their
passage across the palm. It i1s on or near the anterior
live, a little above the midile of the shaft, that the
medullary foramen is sven, entering the bone nbliguely
upward. (In adult specimens, however, this aperture
s usually closed up, and its place cannot be discerned. )
Inner and outer, A common description will suffice
for these lines.  Each descends from one side of the
superior extrenity, to the lateral tubercle on the cor-
responding side of the lower extremity. Smooth, but
sufficiently distiuct, they separate the posterior from
the two lateral surfaces. SURFacEs. Posterior.
Convex from above downward, and wider above and
below than in the middle. Tts upper half is divided,
b a longitudinal ridge, into two narrow portions.

18 ridge bifurcates at the middle of the bone, and its
branches run to the lateral tubercles of the lower ex-
tremity., Thus the posterior surface is divided into
three portions ; two superior, directed laterally, of trian-
gular form (with the apex downward), giving attach-
ment to rouscles ;* one tnferior, and more extensive,
also of triancular figure (but with the apex above),
ﬂaE, directed backward, and ecovered by the tendons
Which extend the fingers. Laferal. These surfaces
are zeparated from each other by the anterior line.

€Y are =lizhtly concave from above downward, and
Convex in the opposite direction.  They correspond to
the interoarenus spraces which exist between the shafts
of the metacarpal bones, and they give attachment to
the muscles which Lt ioue spaces (:*Hli'.;l,iil.'f‘

290. Strietcre.  The metacarpal bones  have
a]r'i'-?'-‘]}' Deen stated to h‘:ff-rlg to the class of '.-'_‘;'““"I"if'-”]
or 1uhg }H.rrlf:-! : We i;;s,';r_* here to El.f.lfi, th;J,L tll[.‘-}" I:-I‘L‘:-il:le

* Dorsal interqes-i, t Tuterossei,
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the interior conformation common to that class; a |
account of which will be found appended to the di
scription of the humerus, (248) DevevcopymesTt, TI
four metacarpal bones to which the above gener:;
description exclusively applies, are developed b-,r tw
points each ; one for the shaft, and one for the lowe |
extremity. The metacarpal bone of the thumb has
peculiar development, which will be mentioned amon
its differential characters.  Arricunarions. Wit
the carpal bones, and with each other, above; wits
the phalanges below,

OF THE DIFFERENTIAL CHARACTERS OF THE META- I
CARPAL BOXNES

OF THE TFIRST METACARI'AL BONE, OR 0S METACARIN
POLLICIS,

291. This is the shortest and widest of the meta®
carpal bones. 1t is placed on a plane anterior to tha !
of the other four : and it is so turned, that its anterio
surface looks somewhat inward toward them. Morel
over, it diverges from its carpal joint more than an: j
other bone ol the se ries ; whence the great width, andk
triangular form, of the interosseous space between thif
‘I.Illl U.‘:L‘ second met ACaryy il Lone,

202, EXTREMITIES.  Superior. ls most extensivi
in the transverse diameter. Its carpal articulatiny
surface is remarkably curved, being concave from Lel
hind forward, and convex from side to side. to cord
respond with the lower surfice of the trapezium, upo
which it enjoys considerable variety and extent o
motion. 1ts lateral surfaces arve l]]wllll”ll] hed by thel
absence of articular facets (for this bone articulate: !
with no other of its series) ; thu outer presents a rougl i
tubercle for the attachment of a muscle.™ The anterio; o

* Lxtensor ossis metacarpi pollicis,

L
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and posterior surfaces appertain to the prolongations
of bone which ascend before and behind, from this
extremity, to embrace the trapezium, 7These two pro-
cesses deserve attention. The anterior is long and
thin ; the posterior is the shorter, thicker, and appa-
rently the stronger of the two. JZuferior. This ex-
tremity differs in several respects, from the cor-
responding portion of the other metacarpal bones. It
I8 more extensive from side to side, than from before
backward : its terminal surface is less convex especially
in the transverse direction; and prolonged upward in
front to form two little articular condyles, one on each
side, which correspond to the two sesamoid boues of .
the thumb.

203. SHAFT. The great width and the oblique posi-
tion of the shaft of this bone have already been noticed.
Its anterior line gives attachment to a muscle,* and
13 less distinctly marked than the lateral lines, each of
which also attaches a musele.t The posterior surfoce
18 wide, and destitnte of the bifurcated ridge which
the other metacarpal bones here present.

294. DeveropmesT. This bone is developed by
twWo ossific points; one for the shaft, the other for
one of the extremities.  But, whereas in all the rest
of the series, it is the lower extremity which ossifies
Hljarat‘:l}', in this bone, on the contrary, the extra
Point occurs in the upper extremity ; a character tend-
Ing (a3 we shall presently find) to assimilate this bone
to the phalanges.  Of the remaining metacarpal bones,
ﬂ_lﬁ third is the longest. The second, fourth, and fifih,
diminish in length in the order of enumeration.  (The
ﬁrf“, a3 We hir.‘:": Fllrf::ld_}' nhhﬂ:rvf:tl, T t]‘l:’: H]‘Hll'L{rHt and
thickest of the series.) They are further distinguished
by peculiarities of form, almost exclusively confined
to their upper extremities,

» _F'1f-1rrr hrevis pollicia,

T The internal attaches the abductor inrljl_’in. and the external,

the OpPTonena P i ;.Jf"ll"‘.
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OF THE SECOND METACARPAL BONE, OR
08 MLETACARFPI INDICIS.

295. This is the longest bone of the series. Its
carpal extremity is prolonged upward internally, and
presents before and belind, rough muscular impres-
sions.* Its terminal surface is divided into three
parts ; of which the middle is by far the largest, con-
cave from side to side, and slightly convex from before
backward, for articulation with the trapezoid bone;
the oufer is a flat quadrilateral facet, directed upward,
outward, and forward, for articulation with the
trapezium ; the Znner is a narrow surface, directed
upward and inward, for articulation with the os
magnum. Internally, this extremity articulates by
two flat facets, placed one before the other, with
corresponding surfaces on the third metacarpal bone.

OF THE THIED METACARPAL BONE.

296. UPPER EXTREMITY. Presents, at its external
and posterior part, a strong pyramidal eminence,
which, in the articulated hand, is seen extending
upward behind the os magnum. The earpal articu-
lating surface is concave behind, and convex in front.
It corresponds to the middle of the three divisions
of the inferior surface of the os magnum. Each
lateral surface of this extremity presents two little
articular facets (which are sometimes umted so as
to form a single surface) for articulation with similar
facets on the adjacent metacarpal bones.  Its posterior
surface is marked with a small tubercle, which indi-
cates the attachment of a muscle.*

* Tor the flexor earpi radialis in front, the extensor carpi
radialis longior behind,
{ Lixtensor carpi radialis brevior,
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OF THE FOURTH METACARPAL BONE,

207. Upper EXTREMITY. The terminal surface is
divided into two parts; an internal, large, slightly
convex from before backward, plane transversely, and
articulated with the unciform bone; an external, very
small, flat, situated posteriorly, and articulated with
the os magnum. Its outer surface presents two oval
facets, separated by a deep groove, and articulated to
the corresponding facets on the third metacarpal bone.
Its inner aspect presents a narrow, concave, articular
gurface, which unites with a similar one on the fifth
etacarpal bone,

OF THE FIFTH METACARPAL BONE,

9293, UpPER EXTREMITY. Presents a terminal sur-
face, convex from before backward, slightly concave
from side to =ide, and directed a little outward, to
.articulate with the unciform bone; an oufer surface,
narrow, slizhtly convex, and articulated with the
fourth metacarpal boue ; an inner surface, marked with
a rouzh tubercle, for the attachment of a muscle.*

299, Bopy. Isremarkable for its posterior surface,
‘which, instead of the usual longitudinal bifurcated
ridge, presents a simple oblique line, running diago-
nally, from the inner side of the upper extremity, to
‘the outer side of the lower. It is thus divided into
two parts, of which the owler is concave, for the
attachment of a muscle ;+ while the inner (also the
inferior, and the more extensive of the two) 18 gmooth,
f flat, and covered by tendons.

OF THE METACARPUS IN GENERAL.

200, The metacarpus, viewerd r:ullc-r:tiw:ly, consti-
tates a region of quadrilateral form, wider below than
above, convex on the dorsal, concave on the palmir

* Extenaor carpi ninaria, + Fourth dorsal interosseous.

* Extensors of the little finger,
U



290 METACARPUS IN GENERAL.

aspect. Its MECHANISM may be considered under two
heads ; first, the relations of the metacarpus to the
carpus, or the carpo-metacarpal articulations; second,
the mutual relations of its several bones to each other,
or the intermetacarpal articulations.

301. The carpo-metacarpal joints are formed, gene-
rally speaking, by the contact of slightly-curved sur-
faces, susceptible only of very limited gliding motions
on each other. DBut the articulation between the
trapezium and the metacarpal bone of the thumb, is
distinguished from the rest, as well by the peculiarity
of its form, as by its superior mobility. Its articu-
lating surfaces are alternately convex and concave, in
opposite directions, so as mutually to embrace and re-
ceive each other ; exemplifying a kind of joint which
occurs in several parts of the skeleton, and may, per-
haps, be conveniently distinguished by the name of
reciprocal enarthrosis,  Like the radio-carpal articula-
tions, this joint possesses, in a limited degree, all
the motions of an ordinary enarthrosis, except rota-
tion ; which is obviously prevented by the configura-
tion of the opposed surfaces. To the diversified
motions of this joint, the great mobility of the thumb,
and its power of opposition to the fingers (an action
characteristic of the hand), are, in a great measure, to
be ascribed.

Of the remaining carpo-metacarpal articulations,
two only are remarkable. The sccond presents a
recess, formed by the trapezium, trapezoides, and
magnum, into which the metacarpal bone of the index .
finger is received, and by which it is very firmly main-
tained in its position.  The fifth resembles the first in
the double curvature of its articulating surfaces ; and
its motions, though far more limited in degree, are of
the same kind.

302. The intermetacarpal joints are formed merely
by the meeting of flat, Iateral facets, on the upper
extremities of the metacarpal bones; they are specl-
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nens of the simplest form of arthrodia or gliding
oint ; and their motions, being speedily checked by
he neighbouring ligaments, are neither extensive nor
mportant.

OF THE FINGERS.

303. The fingers are five jointed columns, of a co-
aical form, articulated by their bases to the meta-
sarpal bones, and free in the rest of their extent.
Each finger consists of three phalanges, distinguished
“rom each other, as first, second, and third, or metc-
sarpal, middle, and ferminal. The only exception to
-his rule occurs in the thumb ; in which the middle
ohalanx is deficient, and the first articulates immedi-
stely with the third ; wherefore, viewed collectively,
the fingers present a series of fourteen phalanges, dis-
posed in three horizontal rows, of which the first and
third contain five bones each, the second only four.
The phalanges of each row resemble one another, and
differ ‘rom those of the two other rows. However,
neither the difference nor the resemblance is so abso-
lute, but that there remain, on the one hand, certain
characters comnmon to the whole series of phalanges,
and, on the other, means of identifying, among its
fellows, each individual member of either row. We
have, therefore, to consider, in the first ‘[Jhtf:ﬁ:, the
characters of the phalanges in general ; secondly, the
characters peculiar to the bones of the first, second, and
third rows reapectively ; and lastly, the means of dis-
tinguishing, and ranging in right order, the particular
bOh-F.:-l of each row.

CHABACTERS COMMON TO ALL THE PHALANGES,

304. The phalanges are bones of the class called
I eylindrical ; and they, consequently, present for exa-
mination, a body, or shaft, and two ectremitics.
205. The exrtremilics are more extensive 1n thoe
§ transverse than in the :l.rl'r-:rrr-erU:t'i':t' diameter, con-
U &
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vex behind, slightly concave in front, rough andi§
tubercular on each side.  The superior extremity |l
exceeds the nferior in size ; it is of a somewhat cubi- §§-
cal form, and presents a concave terminal articulating
surface, adapted to the convex extremity of the bone| t
above.  The dnferior extremity, being articular in |
the two upper rows, non-articular in the third, is net
susceptible of a general description. The shaft tapers, |
more or less, from above downward, and is curved §
upon itself in the direction of its lencth, so as to be §.
convex posteriorly, concave in front. It presents an {f
anterior and a posterior surface, separated by two
lateral borders. Its surfaces are smooth ; the posterioriff.
is convex in both directions, and in relation with the §
extensor tendons; the anterior is concave longitu- ff
dinally, in general also slightly hollowed from side to
side, and covered by the flexor tendons. Its sides ;
are rounded and prominent, for the attachment of |
lignments.™ The lateral borders are sharp and rough ; {f.
they commence superiorly at the anterior corners of |
the cuboid upper extremity ; converge as they descend, J|'
in consequence of the tapering form of the bone ; and |
terminate, below, at the sides of the inferior extremity.

CHARACTERS DISTINGUISHING THE PHALANGES OF
FACI ROW,

306. First row. The phalanges of this row are
the longest and larcest of the series. Their upper
extremity 1s hollowed wbove by a shallow articular con-
cavity, which receives the head of the corresponding
metacarpal bone,  This depression, being of an oval
form, with its long dinmeter from side to side, is insuf-
ficient of itsell to cover the head of the nu*t.‘w:lrl‘litl
bone, which 1s more extensive in the antero- posterior
than in the transverse diumeter.  Dut, in the recent
subject, & glenoid ligament, of dense fibrous texture,

Lateral ligaments.
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1is attached to the anterior border of this extremity,
and prolongs the cavity upward and forward, supplying
that portion of the socket in which the phalanx itself
13 deficient. A tendon is attached to each lateral sur-
face, and another (occasionally) to the posterior aspect,
vof this extremity.® The lower extremity is terminated
by a smooth, trochlear surface, which presents two
lateral convexities, separated by a wide, shallow groove,
This surface is prolonged further upward, its width is
greater, and its convexities are more prominent, before
than behind. The sides of the lower extremity present
roughened depressions for the attachment of liga-
‘ments.t  The shaft, in this, and in the following row,
has the appearance of a cylinder, of which the anterior
half has been removed by a longitudinal section, and
the remaining portion curved a little on itself, and
slightly’grooved from above downward in front. The
surfaces and borders are accurately represented by the
foregoing general description. The borders give at-
tachment to the fibrous sheaths in which the flexor
tendons run.

507. Secosp row. The phalanges of this row are
intermiediate in size, as in position, between those of
the first and third, They are distinguished from the
former by the articular surface of the upper extremity,
which presents two lateral depressions, separated by a
imooth ridge, and corresponding to the little condyles
of the phulanx above. In other respects their con-
iguration exactly resembles that of the preceding row.
Phey give attachment each to two tendons.

* The lateral surfaces give insertion to the interossei; the pos-

“rior surfice attaches, in the thumb, the extensor primi inter-
Wi pollicia, and oecasionally, in the remaining fingers, littie
lips riven off by the tendons of the extensor communis digitoran,

t Lateral ligaments, :

4 By their rough Jateral borders to a bifareated tendon ol ””‘.
lexor digitornm enblinis perforatus: by the posterior s '-*"L"""‘: o
he upper extremity ta the middle of the three lips, into which
‘ach tendon of the cxtensor communis digitorum divides,
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308. THIRD row. These little bones, which sustain
the nails behind, and the sensitive pulp of the fingers
i front, are immediately recognised by their small
size, the rapidly-tapering form of the shaft, and the
peculiar character of the non-articular lower extremity,
which presents, anteriorly, a convex roughened surface,
of a semilunar or horse-shoe figure, bounded inferiorly
by a serrated, semicircular margin, that separates it
from the posterior uspect, and constitutes the tip, or
free termination, of the bone. The ends of this semi-
lunar surface are directed upward, and I have some-
times observed them prolonged, in the form of little
conical processes, about a line long, with free pointed
extremities, The wpper eatremity of this phalanx is
very large in proportion to the lower : its circumfer-
ence is remarkably tubercular, and presents in front:
and behind, rough tendinous impressions. ™ Its supe-
ri0r surface is an exact repetition of the corresponding
articular aspect in the phalanges of the second row.

MEANS OF DISTINGUISHING THE FPARTICULAR
PHALANGES OF EACH ROW.

309. The phalanges of each row exactly resemble
one another in form, and would be indistinguishable
but for their difference in size. Their dimensions are
proportionate to those of the fingers to which they
belong.  Thus, as the middle finger is the longest of
the fingers, so its phalanges are respectively the longest:
bones of the three rows,  The rino finger, fore finger,
little finger, and thumb, follow the middle finger,
dimiishing in length in the order of enumeration.

* In the thumb, the anterior surface of this phalanx gives f v
altachment to the flexor Jongus pollicis: the posterior, to the ex- 4.
tensor secundi internodii pollicis.  In the other fingers, 1.“.'“ ante- g
rior surlace gives insertion to a tendon of the lexor 1I11;:|1m'1.1m i
profundus perforans: the posterior, to a conjoined slip formed by ¢

the two Iateral of the three portions into which eaeh tendon of the
extensor digitorum communis divides.
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- The comparative width and thickness of the fingers is
| represented by the same order, except that the ring-
of finger and fore finger change places, and that the
{' thumb stands first instead of last—its phalanges being
- at once the shortest and the stoutest of the series.

Thus, then, the phalanges of each row are only
known from one another by their relative dimensions;
and a comparison of the whole row is necessary for the
identification of either one.

510. In the recent subject, several phalanges are
distinguished by the possession of special motors.
Such are the phalanges of the thumb, of the index-
finzer, and of the little finger.*

311. StrUcTURE. The internal conformation of the
phalanges resembles that of the cylindrical bones in
general, (248) DEVELOPMENT. Each pbalanx is de-
veloped by two points of ossification, one for the body
and lower extremity, the other for the upper extremity.
The first appears early in feetal life, the second not
until several years after birth. The two separately-
developed portions unite between the eighteenth and
twentizth year. ArTICULATIONS, The first phalanx
of each finger articulates with the corresponding meta-
carpal bones, the second and third articulate each with
its predecessor.

512, MEecHANISM. The mechanistn of the fingers
18 simple.  The metacarpo-phalangeal joints are enar-
throses, capable of flexion, extension, abduction, ad-
duction, circumduction, and, in a very limited degree,
of rotation. Flecion may be continued till the articu-

* The extenaor primi and zecundi internodii ]H.l”?f'irh and the
flexar langus pollicis, are attached to the plislanges of the I||llln_|l,
at paints already indicated: and besides these, the Nexor brevis,
abdnctor, and addactar pollicis, are inserted into the upper extres
mity of its first phalanx. The index and ]'al_"u' binger l”'“'-f"
each of themn, a special extensor, which unites its tendon 1o that
of the ecornmen egtemanr . and the little finger is furnished ”'.1“”
with a short flexor, and a short adductor, attached to the superior
extremity of its first phalanx,
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lating bones form a vight angle with each other: exten-
ston can be carried only a few degrees beyond the
right line; abduction and adduction are intermediate
in point of freedom between flexion and extension ;
the scope of circumduction may be inferred from that
of its constituent motions; rotation is very obscure
and lmited. The interphalangeal joints are of the
class called ginglymoid ; they enjoy hinge-like motion
in a single plane, flexion to a right angle, extension to
a right line. Their motion is steadied, and their lia-
bility to dislocation diminished, by the reception of a
central ridge on the lower surface into a corresponding
groove of the upper; and of two lateral convexities of
the upper, into depressions of similar form and dimen-
sions, hollowed on the lower,

OF THE HAND IN GENERAL,

513. The functions of the hand, though for the most
part matters_of common experience, assume a new
interest when considered in connexion with its ana-
tomical structure. Their number and variety, con-
trasted with the simplicity of the mechanism by which
they are performed, illustrate the characteristic ten-
dency of Nature to produce, by the simplest possible
means, the most numerous and diversified possible
results. Guided by this general truth, and bearing in
mind the foregoing anatomical descriptions, let us
review some of the ordinary actions of the hand.
Compare, for instance, the light and gently-varied
compression with which it confines a fluttering bird,
to the firm and unrelaxing hold with which it grasps a
warlike weapon, or wields some heavy tool.  Consider
the swiftness of its movements in following a speaker
with the pen; their variety in loosening a tangled
knot ; their nicely and precision in passing a thread
through the eye of a needle. How steadily it guides
the edge of the scalpel in a critical operation of sur-
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gery ; with what singular truth it shapes the course of
the schoolboy’s marble, or adjusts his arrow to its
mark! Nor are these the most wonderful of its per-
formances. Trained to the juggler's sleight, its joints
become yet nimbler and more pliant. Its evolations,
in the practice of several mechanical arts, are swifter
than the eye can follow, of unerring regularity, inde-
pendent of the guidance of vision, and productive of
the most surprising results, In the musician, the
statuary, the painter, it becomes the minister of more
subtle volitions, and a higher instinct; in them, ac-
cordingly, it acquires still greater freedom and fluency
of motion, a yet more exquisite refinement and fidelity
of touch. In the orator it assumes a new character,
and functions of an entirely different order. For him,
it is a powerful organ of expression, an indispensable
auxiliary to speech. Accompanying, with significant
gestures, the thoughts and emotions of the mind, it
becomes the visible exponent of its secret workings—
the tongue, g0 to speak, of a lan_r__{uuge,nnmmn to all
mankind. Bring together the wandering Arab—the
red warrior of the American forests—the feathered
barbarian of Africa—the civilized European. Which
of thern will mistake the meaning of a hand, clenched
in anger, or shaken in defiance ; stretched abroad in
the attitude of command, or raised to heaven in solemn
attestation ; waved triumphantly above the head, or
pointing the finger of scorn; beckoning, to summon
attendance ; barring the lips, to enjoin silence; U:Lill!ly
extended in benediction ; flung wildly forth in despair;
covering the face in shame ; wrung in the bitterness of
grief; apread, shuddering, in horror; folded tranquilly
in the act of prayer? Our limits forhid ug to pursie
this subject, or to multiply illustrations. “’*:1 will
select, for our concluding example, a function of the
hand, which stands in strong contrast to all that have
gone before, and furnishes a new proof of the remark-
able versatility of ity powers., This delicate organ—
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capable, as we have seen, of moving with the speed
and precision of clockwork—may be doubled to form a
weapon of offence, and employed, in the manner of a
bludgeon, to give heavy blows, or to repel the strokes
of an assailant. These violent concussions it sustains
uninjured ; eluding their force by its elasticity; and
returning, with unimpaired activity, to the operations
of the lathe or the loom.

OF THE LOWER EXTREMITY.

314. We have already had occasion to observe, that
in the lateral segments of the lower jaw, the prehensile
appendages of the thorax, and the pair of limbs at-
tached to the pelvis, the transcendental anatowists
trace the threefold repetition of a common type, sub-
Jeet to such modifications of size and form as are ne-
cessary to fit it, in each instance, for the performance
of special functions. These analogies are overlooked,
or denied, h}r‘escriptive anatomists, so far as the jaw
1s concerned ;" but the similarity between the thoracic
and pelvic extremities, is so striking, that their rela-
tion to a common standard is now universally re-
cognised. Thus the thigh, leg, and joot, in the inferior
extremity, correspond to the aram, fore-arm, and hand,
in the superior; while the Aaunch, articulating with
the thigh, is strictly analogous to the showlder which
supports the arm. And, as the regions of each limb
have their respective analogies in the other, so have
also the subdivisions of each region—so have the bones
of each subdivision—so have even the principal lines
and processes of each separate bone. So far as the
admission of deseriptive anatomists extends, the con-
sideration of these analogies falls within the plan of
the present treatise. A comparative review of the
thoracic and pelvic extremities will, accordingly, be
found in the concludine section of this chapter.
Meanwhile we shall proceed to deseribe, in succession,
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the three regions enumerated above ; viz., the thigh,
the leg, and the jfoot ; referring the student to the
fourth chapter (192—206); for a description of the
lauwnch, and for an account of its true relations.

OF THE THIGH.

515, The thigh is formed by a single bone, called
the femur.

OF THE FEMUR.

316. Transmitting the entire weight of the trunk
from the haunch to the tibia, this bone is the largest,
heaviest, and strongest, not only of the limb to which
it belongs, but of the whole skeleton, It presents a
general curvature in the longitudinal direction, render-
ing it convex in front, concave on the opposite aspect.
In the natural position it inclines from above down-
ward and inward, approaching its fellow at the lower
extremity, but being separated from ity above, by the
whole width of the true pelvis. This inclination is 1n-
creazed by the conformation of the superior extremity,
which presents an elongated neck, intervening obliquely
between the head and the shaft, so as to throw the
sumnmit of the latter still farther outward from the
median line. The student should regard the bone in an
articulated skeleton, so as to acquire a veneral notion
of its form and [n'r-tit,fun, Lefore pI‘fH.‘f:f‘-ili”E to the sepa-
rate examination of its extremities and shaft.

%17. SupERior EXTREMITY. Presents for examina-
tion a head, a neck, two trochanters, the greater
and the smaller - a line connecting the trochanters,
called the intertrochanterie line ; an eminence which
]’I’l-’l.::' h-.‘ I"I‘-:I'|fj”|il|5l,ti'il 1',};:-, .Fu_f,.r_;f'f'.r’.r* .r,.-,r'l"g"”- fr'm Wwre . ;l.llli H
ridize, which, from its winding course, | propose to
rl;;_:;ir_{,—-_;._r,;: the -‘f[".-"""f Logir r;_)‘- n",-’u* J"r_,;u.l'.r, Thesi lr]'[]*'['.t:..'-l.
have the following relative position. The head i

supported on the sumnmit of the neck, which stands -
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ward at an obtuse angle from the shaft, and is hounded
at 1ts base, above by the trochanter major, below by
the trochanter minor, behind by the infertrochanteric
line, in front Ly the tuberele of the femur, and by the
upper part of the spiral line. HEgap., A smooth ball,
of very regular form, somewhat more than hemisphe-
rical, directed upward, inward, and a little forward,
for articulation with the acetabulum. Tt is separated
from the neck by a sinuous line. Tts surface is every-
where covered with cartilage, except at a point Just
behind and below its centre, where it presents a rough
depression for the attachment of a licament.* NxCK.
A strong, pyramidal process, directed upward, inward,
and a little forward, from the body, =0 as to form with
it an obtuse angle of about 125° ° {t is flattened from
before Lackward, so that its greatest strength is in
the vertical direction : joined to the shaft by its base,
to the head by its summit ; and contracted a little in
the middle of its length. Its superior border is wide
and short, perforated with large and numerous vas-
cular foramina, and limited externally by the tro-
chanter major. Its inferior border is longer and
narrower than the superior, and curves a little back-
ward below, to terminate at the trochanter minor. Its
anterior and posterior surfaces present no remarkable
fﬂ:ltlll"ES for notice. TIIE‘ ‘_.'m.*"r.i".r'ru' 18 ‘ll]ﬂ IUH:,_;’{‘T.
smoother, and more concave of the two : it is bounded
below by the intertrochanteric line. The anterior is
less even, perforated with a laroe number of nutrient
fornmina, and bounded below by the tuberele, and the
oblique tine of the femur.  The whole of the neck is
enclosed within the capsular ligament of the joint,
which is attached around its base.  TROCHANTER
MAJOR. A large quadrilateral eminence, occupying the
truncated angle formed by the junction of the upper
border of the neck with the outer side of the shaft.

* Ligamentum (eres of the hip-joint.




FEMUR., 301

It rises above the level of the neck, in a continuous
line with the Lody, of which it appears a vertical pro-
longation. It is flattened from side to side, so as to
present an internal andan external surface, separated by
four borders. But the trochanter major is joined to
the rest of the bone at its anterior and infervior part,
and only projects as a free eminence above and behind.
Hence, while the superior and posterior borders are
true borders, forming by their union a prominent
angle, the anterior and inferior borders are mere lines,
geparating the outer aspect of the trochanter from the
adjacent surface of the shaft. This trochanter should
be studied minutely, because it gives attachment to
geveral large and important muscles. SURFACES.
External, Convex, quadrilateral, aud divided into two
trianzular portions, by a rough line, which runs dia-
gonally from its posterior-superior, to ils anterior-
inferior corner.  The divgonal line gives attachment
to a flat tendon.® The triangular surface above the
line iz covered by this tendon, which glides upon it by
the intervention of a synovial bursa. The surface
below the line is smooth, and covered with a synovial
sac, to permit the free gliding of another tendon.t
Internal, The anterior-interior part of this surface is
continuous with the rest of the bone ; the posterior-
superior portion is free, and hollowed by a rough de-
pression, called the digial, or trochanteric fossa,
which gives attachment to four muscles. BORDERS,
,E'u';m,-ff,r_ A thir;},{! Free ;;-!—_r;:’ ]}l;;tri_}r hm‘iznntul, :HH].
marked with the impressions of two tendons.§ [n-
ferior. A rough line, which runs parallel to the

* Glutwens meding, (Rometimes, when this muscle is well deve-
loped, the fibres of its tendon are attached, nol only to the
diagemal line, but to the surface whove ity

t Glutieus maximus,

: III‘t'.}lil'll'l, eninimerated frormm abioyve r!r.'.u'n'.'.‘uril. ari E'.”]'.”“ﬂ
superior, oblurator internus, gemellus inferior, oblurator cXx-
ternins,

3 eyriformis beliin', «lutieus minimus in front,
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superior border, separating the outer surface of the
trochanter from the corresponding aspect of the shaft,
and attaching the upper fibres of a large muscle.®
Posterior. A vertical border, presenting a free, rounded
edge, which forms the posterior lip of the digital fossa.
Anterior.  An irregular line, running parallel to the
posterior border, and usually more prominent above
than below. ANGLES. Of the four angles formed by
the junction of these borders, only one, the superior-
posterior, requires particular description. It is a free,
prolonged angle, curved a little inward, so as to over-
hang the digital fossa, and giving attachment to part
of a tendon.t TROCHANTER MINOR. An epiphysis of
pyramidal form, situated at the inner and posterior part
of the bone, just where the lower border of the neck joins
the shaft. It is directed inward, backward, and a little
downward ; its summit is rough, and gives insertion to a
tendon.l It has three borders, a superionr Juining the
lower border of the neck ; a posterior, continuous with
the intertrochanteric line: an ‘nferior, in which the
inner branch of the linea aspera (320) terminates. Its
surfaces present no remarkable features ; the posterior
is smooth, and covered, in the recent subject, with a
bursa, to permit the free gliding of a muscle.§ Tu-
BEROLE OF THE FEMUR. A well-marked apophysis,
often of considerable size and prominence, situated on
the anterior aspect of the bone, at the base of the neck,
internal to the trochanter major. It is the meeting-

oint of three muscular insertions.|| DBetween this
tubercle and the anterior border of the great tro-
chanter, there is a triangular coneave surface, covered,
in the recent subject, with a bursa, to permit the
gliding of a tendon.S The surface is sometimes de-

* Vastus externus, 1 Pyriformis,

T United tendon of psoas magnus, and iliacus internus,

§ Quadratus femoris, e

f| Vastus externns, and eroreus, helow : elutaens tmmnm.-:,:1'hm1‘.‘

% Gilutiens medius,  (Bourvzery makes this surface the place of
insertion of the glhutiens minimus, which Cruveilhier deseribes as
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scribed as the anterior aspect of the trochanter major,
It is separated from the shaft by a line, which runs
downward and outward from the tubercle, and joins
the lower border of the trochanter major forming with
it the superior limit of the attachment of a large
muscle, INTERTROCHANTERIC LINE. A distinct ridge,
passing from the posterior-inferior angle of the tro-
chanter major, downward and inward to the trochanter
minor. It runs along the base of the neck, forming
the inferior boundary of its posterior surface, and
giving attachment to part of a ligament.* SPIRAL
LINeE. Commences at the tubercle of the femur, runs
from thence obliquely downward and inward along the
baze of the neck, passes beneath the trochanter minor,
winds spirally across the internal surface to the pos-
terior aspect of the bone, and there terminates, by
Malling upon the linea aspera. (320) Above the level

-—
I

of the trochanter minor it is rough, separates the
anterior surface of the neck from the corresponding
aspect of the shaft, attaches part of a ligament,™ and
forms the upper boundary of the origin of a large
muscle.+  Below the level of the trochanter minor it
18 less prominent, and gives attachment to the upper
fibres of another muscle.*

318, INvFeRIOR EXTREMITY. This extremity is of a
euboid form, and hag a terminal articulating surface of
remarkahble extent, It ig E:l.r:_;f;r than the .'-'.II]I‘E:I'*ifH" ex-
tremity ; more extensive in the lateral than in the
antero-posterior diameter ; wider behind than before,
It presents two lateral condyloid cminences, of an
oblong formn, flattened from aide to side, projecting

I

Cf_ll’j'-'i‘lfll',ril.ﬂj.:f' behind, wheire I‘.hf'._‘;' are geparate h:}rr b
attached to the anner border of the trachanter major, minl to the
line extendinge feam that barder ta the taberele, | have seen two
matan-es in which the in<ertion of this masele agreed with Bonr-
gery's deseription: but its attachment generally eoineides with
thf: aceanint wiven by Craye -rflu'j

* Capsular b Ururens,

+ Vastus internus,
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deep mnotch, slightly prominent also in front, where
they are continuous with each other and with the shaft
of the bone. 'These two processes are called the con-
dyles of the femur ; and the interval between them is
the wntercondyloid notch. The external condyle pro-
jects further forward than the internal. It is also
somewhat more extensive, hoth in the antero-posterior
and in the transverse diameter. The internal cond yle,
on the other hand, is more prominent laterally, and
descends lower than its fellow ; so that when the bone
stands on a level surface, its upper extremity is thrown
outward from the vertical line. The condyles are not
parallel to each other. The long axis of the external
condyle runs directly backward, that of the internal
condyle runs obliquely backward and inward. Not-
withstanding these differences, the condyles present a
strong general resemblance to each other, and are sus-
ceptible, to a great extent, of a common description.
Thus, the tuferior surface of each condyle is convex,
and rests, during extension of the lee, in a shallow
cavity formed partly by the tibia, partly by one of the
fibro-cartilages of the knee-joint. The posterior extre-
mity of each condyle presents a smooth convexity,
continuous with the inferior surface, and received,
during flexion of the leg, into the same cavity, which
supports that surface during extension.  The anterior
extremity of each condyle is smooth and articular.
The two anterior extremities form, by their union, a
trochlear surjuce, on which the patella, or knee- pan,
glides. This trachlear surface presents a median ver-
tical groove, and two lateral converities. The (roove
extends downward and backward, as far as the inter-
condylowd noteh,  OrF the converities, the erternal is
more prominent, wider, and prolonged further upward
than the internal.  Of the lateral surfaces of the con-
dyles, two are opposed to each other, and form the
lateral boundaries of the intercondyloid noteh.  These
are the inncr surface of the external condyle, and the
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outer surface of the internal condyle. They are small
surfaces, equal in extent, each concave and rough for
the attachment of a ligament.* The two remaining
lateral surfaces are much more extensive, and present
each a considerable eminence for muscular and liga-
mentous insertion. These eminences are called the
tuberosities of the femur. The wnternal tuberosity is
situated on the inner surface of the internal condyle.
It is a large convexity, rough for the attachment of a
ligament, T and surmounted by a small, but very dis-
tinct tuberele, which indicates the inferior limit of the
inzertion of a large muscle.X Immediately behind this
tubercle, upon the upper aspect of the inner condyle,
there is a rough depression, which gives origin to a
tendon.$  The external tuberosity projects from the
outer surface of the external condyle. It is smaller
and more angular than the internal ; 1t presents, just
behind its most prominent point, a distinet rough de-
pression, for the attachment of a tendon.|| This tube-
rosity also attaches a ligament.® Delow it there is a
groove which commences at a point vertically under the
centre of the tuberosity, and from thence runs obliquely
backward and upward, to the posterior extremity of
the condyle. At the anterior extremity of this groove
there is a rough impression which gives origin to a ten-
don.** The groove itself is smooth, covered with car-
tilaze in the recent state, and designed for the recep-
tion of the tendon just mentioned, during UKL"E““E
flexion of the leg. The inferior lip of this groove 1s

* The inner surface of the external condyle gives attachment,
h:'_ 5:4 ;;fp"-'*‘l._:l--i' I”r_“ ™ 'i|r- anterior i"l'1lf'1lfl] |-i"_:;|“li-]|1' . l”]l- ||-',|II‘T'
surface of the internal condyle gives attachment, by its antenor
part, to the [RLETIOR CT HY! ii:'-rr.r'n-'.. )

T Internal lateral lizament of knee-joint,

Addnctor tnagmns,

Internal head of gastroenemniug,
External head of gastrocneming,
External lateral heament of kneesjoint

*= That of th j_.H!-.i""J".

[ B

L
Pt
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also smooth, and covered with cartilage, to permit the |
free gliding of the same tendon. Such are the objects i
presented by the condyles. The intercondyloid aw!ch |
is a space bounded, laterally, by surfaces of the con-
dyles already described, and in jfront, by the lower|

extremity of the shaft. It is open above, below, and [j§:
behind, and it lodges a pair of ligaments that are:(§
attached to its sides.” The lower extremity of the §,
femur is perforated with many nutrient foramina. |§.

These are especially large and numerous at the bot-
tom of the intercondyloid notch. .

319. SHAFT. The shaft of the femur is the mostif.
perfect realization of the cylindrical type that the:

human skeleton presents. It is, indeed, somewhat ex-{§.

anded and flattened at its extremities, and strength-
ened behind by a prominent longitudinal ridge ; but, .
excepting these modifications, it is a cylinder of almost
perfect regularity, lueaLntmg a smooth rounded sur-
face, umntu:uptul by ridges or impressions of any
kind. The whole of this smooth surface is covered by
the large muscular masses which serve to extend the

leg ; and the description of the shaft mainly consists{§f

n "m account of its relations to these muscles. In
pointing out these relations, however, it is necessary
to speak of the anterior, internal, and cxternal aspects §
of the shaft ; and for the precise application of these
terms, two lateral lines are required, in addition to the
posterior ridge. Ifor this reason, anatomists select
two distinct Tateral eminences of the upper, and two

of the lower extremity: and, between these points,
trace two imaginary lines along the sides of the shaft.
W hen the terminal points are well marked, this artifi-
cinl subdivision is sufliciently definite for practical
purposes ; an vd it @8 in this sense only that the stu-
cdent can mrfe pmﬁiu?'f; be directed to look Jor lateral |
lines, and scparate surfaces, on the body of this bone.

§ Crucial (sce note *, page. 305).
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‘' We have already had occasion to notice the inclined

- =

' position of the shaft of the femur, as also its longitu-
~dinal curvature. (316) We may here add that its
lower extremity is flattened more than the upper, and

in a different plane. The upper extremity is flattened
- from before backward and inward ; the lower, from be-

! fore directly backward. Hence that appearance of the

shaft to which anthors allude, when they speak of it as
twisted on its long axis.

520, LiNes. Posterior, ov Linea aspera. This line
appears, in the middle third of the shaft, as a longitu-
dinal rib, or crest, having two elevated lips, separated
by a rough, depressed inferval. Above, and below,
its lips diverge from each other, forming the superior
and inferior bifurcations of the linea aspera. Of the
superior bifurcation, the outer branch is the rougher,
and ascends almost vertically to the base of the tro-
chanter major ; the inner branch, shorter and less dis-

tinctly marked, passes to the lower border of the tro-
chanter minor. These branches are separated by a
triangular smooth space, covered, in the recent sub-
ject, by two muscles.* In the middle of this space
there i3 an indistinct vertical line, called the linea
quadrato, which commences at the posterior inferior
‘angle of the trochanter major, runs downward for
about two inches, and gives insertion to a muscle.+
Of the infevior bifurcation, the owuter branch is the
more prominent, and rung to the summit of the ex-
ternal tuberosity ; the inner branch is interrupted, in
the middle of its course, by a smooth space for the

B pazsare of an artery ;v it terminates at the lictle

tuberele, by which the internal tuberosity is surmonnted.

(51%)  The branches of the inferior Lifurcation arc
somew hat longer, and more widely separated, thin

* (madratuz feroris, and a few fibres of adductor magnns,
t Onarlratus fernoris, -
I The fernoral, whicn at this paint takes the name of the

p'r_.ll_.”ll

i-{- -_{
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those of the superior. The triangular surface which
they include, is called the popliteal space of the femur.
In the recent subject, it is traversed by a large nerve
and vessels,* and corresponds to the region of the
thigh. called the /Aam. It presents, laterally, two
rough oblong impressions, situated just above the con-
dyles, close to the boundary-lines, and serving for the
attachment of aponeurotic fibres.+ The linea aspera
gives attachment, in its whole length, to numerous
muscles.] It is perforated opposite the middle of the
shaft oy the medullary foramen, which enters the bone
obliquely upward.  Liternal, This line is traced
from the anterior iuferior corner of the trochanter
major, to the prominent anterior extremity of the ex-
ternal condyle, It separates the anterior from the ex-
ternal surfuce, and gives attachment to muscular
fibres.§ Zuternal. This line commences at the spiral
line, opposite the level of the trochanter minor, and
terminates, below, at the anterior extremity of the in-
ternal condyle. lts upper extremity appears, in well-
marked specimens, as a vertical ridge which descends
two or three inches, and then disappears. Elsewhere,
the internal line, like the external, is a mere conven-
tional boundary, not really distinguishable from the
anterior and internal surfaces, which it is said to sepa-
rate. 1t gives attachment to muscular fibres. §

* Popliteal, )

+ Delonging to the two heads of the gastroenemius,

£ The vastus internus is attached to the inner lip, and the
vastus externus to the outer 15]1. in their whole 11‘!1.'..'“1.. I |'Il.‘1 ad-
duetor magnus is also attached to the whole length of the linea
aspera, taking hold of its outer braneh above, its inner branch
helow.,  Between the adductor magnus and the vastus exfernus,
{wo muscles are attached; viz, the glutaeus maximus to the outer
ranch of the superior bifureation, the short head of the bhiceps to
ihe interval between the lips, lower down,  Between the .-ni-inri_nr
wagenus, and the vastus infernies, three museles are atis hed; viz,,
the ]Il_‘l‘lim'llﬁ to the inmer braneh of the uppmer bitnrention, the ad-
dnetor brevis, and the adductor longus, to the interval between
:hl." IiTﬂ-:t Ill“-l'r {i““'“.

$ Ui the erurcus,
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321. SurrAcES. Anferior. This surface lies between
' the lateral lines just described. It looks forward and
- a little outward above, directly forward below, is nar-
'row and convex in the middle, expanded and somewhat
flattened at its extremities. It is covered by a muscle,®
‘which takes origin from its upper three-fourths, and
- glides, by the intervention of a synovial bursa, upon
its lower fourth. ZEwternal. Bounded, in front, by
' the external lateral line, behind by the outer lip of the
linea aspera. It is continuous, above, with the outer
‘surface of the trochanter major, below, with the cor-
'responding aspect of the external condyle. It is
covered in its whole length by a muscle,® to the fibres
of which it gives origin by its upper three-fourths.
Internal.  Lies between the inner lip of the linea
aspera, and the internal lateral line. It is continuous,
above, with the lower border of the neck, below, with
‘the inner surface of the internal condyle. It 1is
‘smooth, and covered by a large muscle, to the fibres of
which, however, it does not give origin.t

322, STRUCTURE. As in forin, so in structure, the
fernur is the most perfect specimen of its class that
‘the buman skeleton furnishes. The internal confor-
‘mation of the cylindrical bones has already been
described. (24%) It is usually added, with regard to
the femur, that the elevated ridge of tlH,. linca aspera
is formed of a pecoliarly dense, ivory-like tissue. Dut
apon r.-::..mmr,“ with a nnr,;n-ir:t;[:r:, transverse sec-
‘tiona of the fernur, I have not been able to per-
ceive any such difference in the quality of the hone ;
the whole surface, ag far as I can judge, is equally
Compact, .

The arrancement of the eancellous tissue in tho
ends of the femur ia very remark d le 5 aned, a8 it i””"'
trates the ceneral mechanicn principles which (et
mine the structure of this tissue throughout Hl‘

* Crurens, + Vastus internus.,
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L=

In the lower extremity of the bone, it consists of nu-
merous slender columns, which spring on all sides
from the interior surfuce of the compact cylinder, and
descend, converging towards each other, so as to form
a series of inverted arches, adapted, by their pointed
form, to sustain concussion or pressure transmitted
from below. These converging columns not only
meet, but decussate each other ; and thev are further
strengthened by innumerable connecting filuments and
laminge, which cross them in all directions, so that no
single arch could break without those in its neigbour-
hood also giving way. Hence, notwithstanding the
tenuity and brittleness of each several fibre, the reti-
cular structure possesses great strength as a whole, I
have eundeavoured by the following experiment to
obtain some notion of its resisting force. A cubica
mch of cancellous tissue was cut from the centre of the
external condyle of an adult macerated femur, and
subjected to gradually increasing pressure, with the
following results. It sustained four hundredweight
without sensible alteration: sank a little on one side
upon the addition of the next half hundredweight ;
and continued to yield upon every further increase of
pressure ; so that, when the weicht amounted to six
hundredweight, its height was reduced to half-an-inch.
This reduction, however, took place entirely at the
expense of the upper portion of the cube: its lower
moiety, which presented a much closer texture, bore
the whole pressure of six hundredweight, without |
visible alteration. The weizht of the cube submitted !
to this trial was fifty-four grains troy. It was placed |
during the experiment in the natural position, with its .
principal fibres upright.  The side on which the cube
first gave way, corresponded to the outer and posterior
part of the condyle; and its structure was ]‘H:?I"E
evidently looser and more fragile than on the side
which, in the natural position, had lain nearest to the

skeleton, it should engage our particular attention.




OF THE FEMUR. 811

axis of the bone. In Mr. Rennie’s experiments on the
strength of woods, a cubic inch of solid elm was
crushed by 1284 lbs. avoirdupois—about two and a half
times the weight beneath which the cube of reticular
tissue began to yield. This comparison may assist the
reader in forming a just estimate of the strength of
the reticular tissue.

The cancellous tissue in the upper extremity of
the shaft presents a similar arrangement—the con-
vexities of the arches being here, however, directed
upward.

The structure of the neck is shown at Fig. 1 in the
subjoined diagram. It resembles in its mechanical
principles a bracket of the kind represented in Fig. 2,
in which @ is the principal support, and b a cross

¢

Fig. 1. Jh

piece tying o to the wall or column which sustains the
whole. Tt is evident that the piece o contributes by
1t4 Tff;ifﬂify, and the piF;f:.‘: b by its Eﬁ;-'t”-’-';fja", to the sup-
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port of the weight ; in other words, that the weight
tends to bend the former, and to streteh the latter.
Referring to Fig. 1 (in which the directiou of the prin-
cipal fibres is shown with fictitious distinctness—the
cross filaments, &e. being purposely omitted) we find
the pieces « and 4 of the bracket respectively repre-
sented by the scts of bony fibres marked ¢ « and 4 b,
The fibres « « are inclined colunins supporting the
epiphysis of the head ¢ ¢, and resting below upon the
thick under wall ¢ of the neck. The transverse fibres
b b decussate the columns « @, and tie them to the thin
upper wall ¢ of the neck, and to the arch-work JFIof
the upper extremity, The middle of this arch-work
presents a column of more condensed tissue, indicated
by the shaded portion f in the diagram : this results
partly from the decussation of the conversent fibres,
partly from the presence of several bony canals for the
reception of nutrient vessels, that here descend ver-
tically into the bone through orifices in the upper wall
of the neck. The interval ¢ (which obviously corre-
sponds to the interval ¢ between the parts « and 4 of
the bracket, Fig. 2) is filled with a loose reticular
tissue, presenting no determinate nor uniform arrange-
ment. A tissue of similar character occupies the
spaces marked &, The trochanter major ¢ contains a
pretty close tissue, the principal fibres of which run
longitudinally, and present traces of the arched con-
struction.  DEVELOPMENT, By three principal ossific
centres, one for the body, one for each extremity ;
and by two secondary points, for the two trochanters.
The ossific point of the shaft appears between the
thirticth and fortieth day of fatal life: that of the
lower extremity, within the last fifteen days of the
period of gestation.™  This extremity of the femur is

* Henee the existence of this point in a still-born fivtus enables
us to pronounce with certainty upon its age: a point which, in
many cases ol medical jurispradence, it is of importance to deter-
mine,
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remarkable as being the only epiphysis in which ossi-
fication commences before birth. And as it is the first
of all the epiphvses to ossify, so (in accordance with
the general law, that epiphyses unite with the shafts
of the bones in the inverse order of their ossification)
it 15 the one which remains longest a separate piece.
The ossific centre of the upper extremity appears, a
vear after birth, in the head (the neck being a prolon-
gation of the shaft, not a part of the superior epiphysis. )
The greater trochanter begins to ossify at three or four
years of age ; the lesser trochanter, at thirteen or four-
teen. It is not till twenty years of age that the junc-
tion of all these pieces to the shaft is complete, and
that the femur attains perfect ossific continuity.
ArTicUrLATIONS, By its head, with the os innomi-
natum ; by its inferior extlemlty, with the patella in
front, and with the tibia, and the menisci® of the knee-
joint, below,

323. VARIATIONS OF FORM IN THE FEMUR. The
fernur is one of those bones the form of which 1s in-
fluenced in a remarkable degree by difference of age
and sex. Thus the angle formed by the neck with the
body approac hes more IHLH"].} to a right angle in the
f-fnm.l-r than in the male, and in the old hlll}_]f*{.t than in
the adult. The length of the neck has also been
observed to diminish with advancing years; so that
the head r:r,..r]u,s.lu sinks below the le vel UF the tro-
chanter ]’H.-Ljfar? ,u.rl ,1Plnr:fuhf the Hh.lft to “hl(}
In extreme old Aue, it becomes ,.,},n..“[uta]y contiguous.
':I }4." SE G h.-l. |’”~J,' ]'i-'";”...i vVer, are 110k B0 LI’JII*‘—I.LIIL s (_,-Illf'!ll -t
anel other anatomists w nul | seem to represent them ;
for in exami m;.rr the thi fh bones of very old subjects
in the dizsectine. room, | have found many entirely
free Frh]'n the atove-tlegeritied pi:c nliarities, and indis-
tlnrr itahal, ] TR L aprec: ¢ o) i.,”“J Frorn Llie fr anur of the
well- fornerd .Lf]IJI “':“j.-’llllllll H"H, indeed, wlho first,

* Called the internal and external semilunar fibro-cartilages,
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drew attention to the process of interstitial absorption
upon which these progressive metamorphoses depend,
describes it not as a healthy action natural to the
senile period of life, but rather as an abnormal process
incident to a debilitated or otherwise morbid condition
of the economy in particular individuals.

MECHANISM OF THE THIGH.

324. Our observations on this subject will have
reference, 1st, to the structure and mechauismn of the
hip-joint; and 2ndly, to the inclination of the neck
of the thigh-bone, and the compensating obliquity of
its shaft.

The articulation of the hip may be regarded as the
type of the emarthrodial, or ball-and-socket joint.
The acetabulum, though not quite hemispherical in
the dry bone, presents, in the recent subject, a figure
somewhat exceeding the moicty of a sphere ; its cavity
being deepened, and its orifice contracted, by a fibro-
cartilaginous brim, called the cotyloid ligament, which
embraces and firmly retains the head of the femur.
The air is entirely excluded from between the polished
contiguous surfaces of this joint, so that their separa-
tion from each other is resisted by an atmospherical
pressure of 15 1bs. for every square inch of their
extent. This fact has long been known in the English
schools, though the brothers Weber appear to claim
it as their discovery, in their recent publication en-
titled Mechanile der Menschlichen Geluverkzeuge ™

* Dr. Todd informs me that the contiguous surfaces of the
shoulder-joint ave held together in a similar manner by atmo-
spherie pressure,  He has ascertained by experiment that so long
as the capsule of the shoulder-joint vemains air-ticht, the head of
the humerus is retained within the glenoid cavity of the seapula;
but that, upon eutting open the eapsule so as to admit air into the
joint, the two bones immediately separate from each other. The
same ellect takes place without perforation of the capsule, when
the atmospherie pressure on the external surface of the joint is re-

—

e ——ee
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The hip-joint, like all enarthroses, possesses move-
‘ments of flexion and extension, abduction and ad-
. duction, rotation and circumduction. Of all these
 motions, that of flexion is by far the most important
and extensive. It can be continued till the front of
- the thich touches the anterior surface of the abdomen.
. Ertension, on the contrary, can be carried but a few
degrees beyvond the right line, being checked by the
contact of the posterior surface of the neck of the
femmur with the outer side of the brim of the ace-
tabulum. Abduction is more extensive than the last ;
it is limited by the striking of the upper border of the
peck of the femur against the upper part of the brim
of the acetabulum. -1dduction is a movement of
small extent when the skeleton is in position ; being
stopped, almost at the outset, by the encounter of the
fernur which is put in motion with the corresponding
bone of the other side. But if a clear space be
afforded by flexing the opposite limb, adduction may be
carried to an angle of about 45 degrees. Here it 1is
checked, in the recent subject, by the tension of the
external lizaments of the Lip joint. In the macerated
gkeleton, nowever, this movement may be continue

till the fernur lies horizontally beneath the pelvis. The
fernur may also be made to cioss its fellow, by com-
bining adduction with a slight movement of flexion or
extension ; the limb put ir motion passing, in the
former case before, in the latter case behind, the
opposite extremity. The motion of circwmduction re-
quires no particular notice : that of rofation will be
more readily understood when we have briefly noticed
the inclination of the shaft of the FUHILII’, and the
angular disposition of ita head and neck., The pur-
pose and meaning of this double obliquity of the

maoverd by meanz of an air-pamp. These tests are only applicable
to jointa having a loose capsule ; hut it g8 probabile that the pris-
sure of the air rontributes more or lesa o the mainten nee ol
anion :‘.TI all tne diarthrodisl artie il Il"r]I-‘:.
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thigh-bone appear to have been very generally mis- §,
understood by physiologists, The explanation most §.
commonly received is that advanced by Sir Charles
Bell, in his well-known treatise on Animal Mechanics.
This eminent physiologist compares the obliquity of
the neck of the thigh-bone to the inclination of the
spokes in a cart-wheel, technically termed the dish T/ ¥
of the wheel. He con- §,
Fig. 1. ceives that when a cart |,
stands on a horizontal
_ = == plane {Fig‘. 1), so tlat
= ={ /|| the weight is equally
=—— — ’ divided between the two
= = wheels, the Dbearing- :
spokes of each wheel are
oblique to the line of .
pressure ; but that, when §
the cart stands on the
side of a hill (Fig. 2), so
5 that more weight s |
| = thrown upon one wheel |,
than upon the other, the '
bearing-spoke of the more
heavily-laden wheel be-
comes parallel to the line
of pressure, and is thus
adapted to support the
mecreased strain,  In the
sime manner, he supposes
the necks of the thigh-bones to be inclined outwards
when we stand erect, in order that when we throw
our weight upon one leg, the neck of the correspond-
ing femur may approach the vertical position and so
sustain without injury the accumulated pressure of
the trunk.
To this comparison, however, it may be objected
that the inclimation of the spokes in a wheel is coun-
teracted by an equivalent inclination (¢ «, Fig. 3)
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of the axle on which the Fig. 3.

‘wheel turns: so that,

when the cart restson

'a horizontal plane, the « \%a

bearing-spoke (or spoke
immediately beneath the axle) is not inclined, as Sir
Charles Bell supposes, but stands in a vertical posi-
tion (as shown in Fig.
4.)* But if the fact
were otherwise—if the
dishing of the wheel
had really the effect at-
tributed to it by Sir
Charles Bell, the cases
compared would still be
dissimilar., A straight
spoke, inclined at an
angle to the line of
pressure, is only oblique with regard to the object
supported ; and its obliquity may be removed by
a change of its relative position to that object. Bul.tr
the femur is a column bent wpon itsclf ; its obliquity 18
not relative, but inherent; it cannot, therefore, be
diminished by any change of position, but recuires
for its removal an alteration in the form of the bone
itself. It is true that, in standing on one leg, the
neck of the femur becomes more vertical ; but
then the shaft becomes, in exactly equal propor-
tion, more oblique ; =0 that the total obliquity of the
column remains the same, and the strain U””““H to
break the bone at the ;L”f_rlr; gufters no l!inliilt!tin]‘l.
Hence, both in fact and in principle, Sir Charles
jell 3 explanation appears to be erroneous.

Several important advantages are attained ’['.’?’ the
double obliquity of the ferur, in compensation for the
Joss of streneth undeniably incurred by the angular

* Seo Parnell * On Roada” &e. p. 05, “ e arma of the axles

T : : T
shiold be 20 bent as to Lring an upright sjoke,
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bend in its axis. In the first place, the separation of
the shafts from each other, resulting from the length
and inclination of the neck, gives room between the
thigh Lones for the large muscular masses which lie on
the inner side of cach femur.  With all the advantage
of the existing obliquity, the interval is but just Luﬂe
enough for the purpose; and if the thigh-bones were
straight, the muscles in question could only find room
between them, by a removal of the sockets to a
greater distance from the median plane, which would
involve an enlargement of the whole pelvis.

In the second place, it results from
this form of the bone, that when its lower
extremity advances in the vertical plane,
its head and neck turn on a horizontal
axis ;—in other words, that the angular
motion of its shaft is converted into a
. rolatory movement at the hip-joint. The
advantages of this conversion are obvious.
First, 1t tends to equalize the extent of
bearing surface in the hip-joint during
the progress of the thigh from extension
to flexion, or the reverse ; so that, whe-
ther the body is supported on the femur
while standing bheneath the pelvis, or while
flexed to a right, or even to an acute angle
(as often happens in such actions as elimb-
ing a steep hill, ascending a flight of ab-
rupt stairs, and the like), the head of the
bone 1s never subjected to undue pressure,
Ifor, the votation of a hemispherical head
within a socket of the same form (Fig. 1)
involves no diminution in the extent of
the contiguous articulating surfaces ; but
the angular motion of a joint of this kind
(Fig. 2) throws part of the ball out of the
socket, and leaves part of the socket w ith-
out bearing to rvest upon; so that the
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weiznt, instead of being distributed equally over the
‘whole surface of the head, is concentrated upon that
portion which remains within the cavity. In the case
‘of flexion to a right angle (represented in Fig. 2), the
effective surfaces of the joint would be reduced to
exactly one-half their ordinary extent, and would con-
sequently have to sustain doable the usual amount of
pressure.  This evil would be entirely obviated if the
head were placed on a neck projecting at right angles
‘from the shaft (Fig. 3);and it is considerably diminished
by the existing approximation to that form (Fig. 4).
Again, flexion 18 greatly increased in extent by this
conversion of angular into rotatory motion ; for the
~angular motion of a deep enarthrosis, such as that of
‘the bip, is soon stopped by the contact of the neck of
one bone with the brim of the socket of the other:
whereas, rotation meets no such check in the conforma-
tion cf the joint itself, but may be continued indefi-
nitely, until opposed by the tension of ligaments, the
encounter of a neighbouring limb, or other adventitious
obstacle. Thus, under the existing arrangement, the
thigh may be flexed until its anterior surface touches
the abdomen, its lower extremity describing a curve of
at least 145 degrees: whereas, if the acetabulum were
directed vertically, and the head, neck, and shaft of
the femur formed one continuous line, so that their
motiona extended without modification to the joint,
the range of the thigh in flexion would bLe reduced to

45 or 50) rlt:grtrf::ﬂ.*

* The common statement, that the length and obliguity of the
neck @ive inereaaed frecdom to the motion of the hiIl‘,II”i“T. s
evirlently ETTOHTIREOGNIR, The mavements of the FHLL "-'-'I”J“' the
gocket wonld lose naothing in extent, at the neck were ‘-i'!nrrh-].u-ll
by half, and placed in a rizht line with the shalt. I he existing
eonifaormatiom toes not inerease the total amoant af |II'F|‘i“:."- ?"!I‘
only alters ita distribintion. I the apgelar motion of the *"fli!.“ 18
iﬂl"["i-_'g-h‘tl in extent, ita '.""'J"-'I'lr-'rf'f r||1'-|'f'llllj-' nt unflers i I.|r4|'|-r'1:"
enuivalent irninution Whatever adductfion gning in |r""‘!"'”-
abduction of necessity loses; and o on for the rest, (‘The misap-
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On the whole, then, three principal advantages ap-
pear to result from the double inclination of the femur, |
in return for the diminution of strength necessarily |
mvolved in that form: viz. 1st, enlargement of the
space for the adductor muscles between the thigh-
bones ; Zndly, equalization of the extent of bearing- |
surface in the hip-joint throughout its passage from

extreme flexion to extreme extension, or the reverse; ff.

srdly, increase of the range of the thigh in flexion—the
most important and frequently repeated of all its move- -
ments. To these we may add, as an incidental advan- |
tage resulting from the length and obliquity of the f.

neck, the removal of the great trochanter to a consi--§.

derable distance from the centre of motion, and the
consequent acquisition of force (in the stead of super- §,
Huous velocity) by the muscles attached to that pro--{.

cess.™ Nor, again, can it be doubted that the angular §.

disposition of the neck tends to increase the longitu- |
dinal elasticity of the femur, and must therefore con- g
tribute to disperse concussions transmitted through the [§
bone to the pelvis.

We may now return to the movement of rotation,
the nature of which has been indirectly explained in
the foregoing remarks. 1t is evident that it angular §f-
movements of the shiaft of the femur are performed by §
rotation of its head within the acetabulum, the converse
proposition must be true, that rotation of the shaft is
performed by angular movements at the hip-joint.
The student must, however, bear in mind that the
neclkk being oblique, not perpendicular to the axis of
prehension here noticed is akin to the valegar mechanical errors,
that a fly-wheel inereases the force of an engine, that a lever mul-
tiplics power, Xc.) .

* This is sometimes put forward as in itselt an adeguate reason
for the double obliquity of the femur; but sueh an explanation ap-
pears to me insuflicient: for it would, 1 think, have been a :'I||1u:~=:.'
expedient to weaken the whole column by an angular hend, for
the sole purpose of gaining a leverage which would have resulted
as cortainly, and without any such sacritice of strength, from a
slizht prolongation of the trochanter major,
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the shaft, this reciprocal conversion of movements is
only partial ; the angular and rotatory motions of the
shaft being each performed by a movement of the joint
intermediate between the two.

It would be unnecessary to dwell upon the mecha-

nical advantages which the shaft of the femur derives
from its cylindrical formn, its longitudinal curvature,
and the dense rib, or linea aspera, which runs along its
posterior surface. The hollow cylinder is known to be
the most advantagzeous form for a column, i.e., the
mode of disposition in which a given weight of mate-
ial is capable of sustaining the greatest amount of
pressure. The effect of longitudinal curvatures n
preventing absolute rigidity, and distributing the force
of concussion, has already fallen under our notice ;
and the linea aspera serves evidently as a buttress to
that side of the column which, on account of its con-
cavity, sustains the chief force of longitudinal compres-
sion, and is most liable to be crushed by the constant
weizht of the trunk, or by the still severer pressure to
which the hone is occasionally subject (as in the action
of jurnping from a height to the ground, carrying heavy
burdens on the bhack, &c.).

The lower extremity of the femur enters into the
stracture of the knee-joint, and will be noticed in our
account of the wechanism of that important articu-
lation.

OF THE LEG,

225. The leg is formed of three bones ; two of the
eylindrical class, called the fibia and fibula, respectively
analogous to the ulna and radius of the upper extre-
mity: the third a small appendage, named the patella
6T .{-r”*F-P’m, r-’:_éca-ml;lin'.‘; thie sesaanoiel bones on the
one hand, and the olecranon process of the ulna on the
other.

OF THE TIBIA.

226. The tibia occupies the anterior and internal
Vi
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part of the leg, extending in a direct line from the
thigh to the foot. It is the largest bone of the leg,
and, indeed, excepting only the femur, of the entire
skeleton. It is of a prismatic figure, considerably ex-
panded above, where it enters into the composition of
the knee ; more slightly enlarged below, wliere it con-
tributes to form the ankle-joint. In the well formed
male it stands vertically, so as to be parallel with its
fellow of the opposite side ; but in the female, in whom
the femur descends very obliquely inward, the tibia has
a compensating inclination downward and outward.
We shall examine, in the usual order, the cctremities
and shaft of the bone,

27. SUPERIOR EXTREMITY. At least twice as large
as the lower; of an oblong form, with the long dia-
meter transverse : divided into two lateral eminences,
called the TUBEROSITIES OF THE TIBIA. These emi-
nences are continuous with each other in front, but
separated posteriorly by a shallow ncteh, called the
popliteal moteh, which gives attachment to a licament.*
In size, the internal tuberosity somewhat exceeds the
external ; in form, the two eminences closely resemble
each other—so that their surfuces are susceptible, in a
great measure, of a common deseription. SURFACES.
Superior.  The superior surface of each tuberosity
presents a smooth oval concavity, deepened in the re-
cent subject by a semilunar fibro-cartilage, and articu-
lating with the corresponding condyle of the femur.

The articular surface of the internal tuberosity is -

longer, and somewhat more coneave than that of the

external ; which, oun the other hand, 1s the wider’

cavity of the two.  Detween these surfices, and some-
what neaver to the posterior than to the anterior aspeet
of the bone, appears the spinous process of the tibia, a
pyramidal eminence, presenting at its summit two
sharp tubercles, and giving attachment before and be-

* Posterior erucial,

[

. o
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hind to ligaments.* Before and hehind this emi-
nence are rough surfaces, presenting well-marked liga-
mentous impressions.t Lateral. The lateral surface
- of each tuberosity is convex and rough. That of the
internal tuberosity gives attachment to a ligament. §
dnterior. This aspect of the tuberosities presents a
‘continuous surface, of triangular form, wide above,
'marrow below, where it terminates at an oblong emi-
‘mence of considerable size, called the tubercle of the
tibiw.  This tubercle is divided into two parts ; an in-
Jerior, rough, for the attachment of a strong ligament '$
a superior, smooth, and covered in the recent subject
by a bursa, over which the ligament glides, Posterior.
The posterior surface of the internal tuberosity pre-
‘8ents a horizontal groove for the attachment of a
muscle.|| The posterior surface of the external tube-
‘rosity presents a flat, nearly circular facet, directed
downward, backward, and outward, for articulation
with the fibula. Above this facet and nearer the
median line is a smooth, extremely shallow groove for
the transmission of a tendon, 9

528. INver1ok EXTREMITY. This extremity is of a
quairilateral form, more extensive in the transverse
than in the antero-posterior diameter, and distinzuished
by a strong process called the malleolus internus, which
projects downward from its inner side. SURFACES.
Anterior. A smooth convex surface covered in the
recent subject by several tendons.**  Posterior. Pre-
sents a superficial groove, directed downward and a

* The two ligaraents by which the extremitics of the external
semniinnar cartilagze are faztened to the bhone,

t The anterior surface gives attachment to the anterior erneial
ligament, and the anterior ligarment, of the internal semilunar
rartilage: the posterior surface wives attachment to the |if!-‘i|"""'|"
lizarnent of the internal semilunar cartilage, and a few fibres ol
the posterior erucial ligament,

+ Internal lateral hezament of the knee-joint,

v Ligamentum patellie, Semimnembranosus,
& FPoplitens, **¢ Extensors of Lhe toes,
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little inward, continuous with a similar groove on the
astragalus, and serving for the transmission of a tendon . *
This groove is usually very indistinet, and should be
carefully distinguished from a much deeper groove
which runs by its side, and in a nearly parallel direc-
tion, on the back of the malleolus internus.  Lxfernal.
Presents a triangular rough excavation, corresponding
to a similar convexity on the fibula, to which 1t 1s
attached by an interosseous ligament. It is bounded
by two ridges, the anterior more prominent than the
posterior, both rough for the attachment of ligaments.
(Cruveilhier describes this excavation as presenting at
its lower part a parrow smooth surface for articulation
with a similar facet on the fibula. This I have never
seen. In all the specimens 1 have examined, the exca-
ration everywhere attaches the interosseous ligament |
the lower border of which consequently appears in the
ankle joint, level with the tibial articolar suriace),
Internal.  This surface extends downward upon the
MALLEOLUS INTERNUS, a strong process oi pvramidal
form, flattened from within outward, convex and sub-
eutaneous on its ner side, smooth and cartilaginous
celernally, where it is continuous with the terminal
articular surface of the bone. The anterior border of
this process and its truncated extremif a,: or swimil pre=
sent marks of lignmentous insertion.d  Its posterior
border is traversed by o deep groove, sometimes double,
which runs |:1r|1t|u¢ 1_‘5 downw lllli, inward and forw J.Hl,
for the transmission of two tendons. Iaferior. This
surface, by which the tibia articulates with the astra-
galus, is of & quadrilateral form, wide externally, where
it meets at a right angle the narrow articular margin

* Plexor loneus pollicis,

+ Anterior and posterior ligoments of the ivierior tibio-fibular
artienlation,

+ For the internal lateral lizament of Gie ankicgyoint, or tibio-
farsal leament.

8 Tibialis postiens, md {lexor commumis digitornm pedis; the
former being in front of the Iatter, and somewhat onits outer side.
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of the depression which receives the fibula; somewhat
narrower internally, where it is continuous with the
smooth outer surface of the malleolus internus, It is
uniformly concave in the antero-posterior direction,
but is rendered alternately convex and concave in the
opposite sense by the presence of a median elevation
runoing from before backward, and separating two
lateral depressions,

524. Bopy orR SHAFT. Presents the form of a tri-
angular prism, curved twice upon itself, so that its
inner aspect is convex from above downward at the
upper part, coucave in the same sense below, It is
also twisted on its axis in such a manner that its pos-
terior surface, which looks directly backward above,
looks backward and outward below. Its most slender
part s not in the middle of its length, but at the junc-
tion of its upper three-fourths with its lower fourth,*
and from this point to each extremity it increases gra-
duzlly in thicknzss, It presents three surfuces, sepa-
raled by three borders.

5530, Borpres,  Awnterior. This is the most cle-
vated border of the three, and for that reason is called
the erest of the tibia. It commences above at the
tuberosity of the tibia, and terminates below at the
anterior border of the malleolus internus. It pursues
2 sinunus CriuUrse, turniurr{ a little outward at 1ts upper
extrernity, and taking ;1. considerable bend inward
below. It is very sharp and prominent at its upper
and mirddle part, rounded and indistinet in the lower
third of its length,  In the living subject it Les nnme-
fli:t:":]_‘:' heneath the ukin‘ and 14 .!jH!n'I]];I,I'I}’ termed the
ghin. It gives attachment to an :L[:rrrlt:llr'h‘i*-'|‘ In-
ternal. This borider 13 the least H'f.-:l"rur'r‘_‘f_.f; IJI"IIIIiI‘H:I‘If- of
the three. It runs from the posterior part of the
internal I‘-J'-,r-rnu.]r,y to the posterior border of the mal-
leolus internus. It is somewhat indiatinet above and

* Henee the frequency of fractare at this point,
t The apomeuros=is of the leg,
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below, but the intervening portion is sufficiently well
marked. It gives attachment to some fibres of three
muscles.®  Liwternal. Commences above at the ex-

ternal tuberosity just in front of the articular facet for -

the head of the fibula, and bifurcates below to form
the anterior and posterior margins of the triangular
depression which receives the lower extremity of the
fibula. It is sharp, especially in its middle portions,
and gives attachment to an aponeurosis. +

331, SURFACES., Posterior. This suriace is divided
mto two parts by a ridee, called the oblique line of the
tibia, which runs from the articular facet for the head
of the fibula downward and inward to the internal
border, which it joins at an acute angle just where the
upper joins the middle third of the shaft. The oblique
line is rough for the attachment of a fascia,® and part
of a muscle.§ The surface above it is of a triangular
form, wide at its upper part, terminating in an acute
angle below, and looking directly backward. It is
concave from above downwurd, convex transversely,
and rough for the insertion of a muscle.|| The portion
of surface which lies below the oblique line (comprising
about two-thirds of the whole) is flat and smooth, nar-
rower above, where it is dirceted backward, than
below, where it looks somewhat outward as well as
backward, in consequence of the twist of the bone.
This surface is covered by two museles, ® to which its
upper two-thirds give origin ; and it presents at its
superior part, immediately beneath the oblique line,
the wmedwllary joramen of the tibia,** entering the

* Poplitens, soleus, and flexor longus digitornm pedis.

+ Inferosseous membrane, 1 Popliteal.

& Inner head of solens, | Poplitens,

4 Tibialis posticus, and tlexor communis digitorum, which arise
gide by side, the former external to the latter, 4

** This hole is remarkably lavee, and, in well-marked speci
mens, preceded by a groove, 1t s through this foramen that
Cruveilhier has traced a nerve, accompanying the medullary
artery into the substance ol the bone,

—

L per=
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bone obliquely downward. Internal. A smooth sur-
face, wider above than below. Its upper part looks
inward and forward, and is covered by an aponeurotic
exparsion;* its lower part looks directly inward, and
lies immediately beneath the skin. External. The
two upper thirds of this surface are directed inward,
and hollowed by a shallow vertical groove for the at-
tachment of 2 muscle.+ The lower third winds around
the bone, looking at first forward and inward, after-
ward almost directly forward. It is smooth, convex,
and covered by several tendons.

332. STRUCTURE. Agrees in every respect with
that of the long bones in general, which has already
been fully described. DEvELOPMENT. By three points,
one for the shaft and one for each terminal epiphysis.
The ossific centre of the body appears from the twenty-
fifth to the fortieth day of feetal life; that of the supe-
rior epiphysis within the first, that of the inferior
epiphysis within the second, year after birth. The
superior epiphysis is a thin terminal layer, prolonged
downward in front, o as to include the tubercle of the
tibia. The inferior epiphysis in like manner includes
the malleolus internus. In one instance, however, a
geparate os=ific point has been observed by Déclard
the malleolus internus ; and Cruveilhier states that the
tubercle also i3 sometimes developed from a centre of
its own. The ossific union of these pieces ﬁ”illﬂl“iUH
with the period of FJHT'f{:Ut l_lf.:‘-r'f:]f:rp!'“f.‘llt, which .\‘:le:ll{d
from elghteen to twenty-five years in different i
duals. The law of inverted order already HLHJ,L:II‘EH
plainly exemplified here; for the inferior epiphysis,

* Derived from the conjoined tendons of the graeilis, sartorins
and semitendin osus, ! .

* Tibialis anticus: aned alsn, at the upper part, somc fibres ol
the extensor di ritorur commmnunis "

t These of the tibialia antious, extensor propriug F{’_*”“'“"' bl
tenzor commmunis dizitorirm, and peroneus terting, “'"""_‘f"'
drnz lie in the order of enumeration, procecding from Wit
ontward,
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|
which is thke latest to ossify, is the first to unite wi |
the shaft, ARTICULATIONS, With the femur and he: t
of the fibula above: with the astragalus and infer !
extremity of the fibula below. |

OF THE FIBULA,

333. The fibula is the slenderest, in proportion to if 3
length, of all the cylindrical bones. Tt js placed o |
the outer side of the leg, nearly parallel to the tibia &
but inclining a little forward as it descends, so that it
lower extremity is on a plane somewhat anterior te
that of the upper. It is of an irregularly prismati, B
form in the upper three-fifths of its length, but flattenec i
from side to side in the lower two-fifths. It i curvec !
longitudinally so as to present a convexity towards thelt
tibia, a concavity in the opposite direction. It has thedl.
appearance of being twisted on jts axis, the surface il
which is external above winding round so as to become i
posterior below. In this and other instances of torsion, M
however, the student is not to imagine that the bone |
is really twisted, or that tle fibres of its shaft take g .|
spiral direction ; the Appearauce is entirely superficial, §
and always depends on the passage of tendons or -
nerves in a winding course along the bone. I muke |
this remark because Cruveillijer speaks of the ““lqw of
torsion of hones:" . expression caleulated to suguest
the notion that theip twisted Appearance is something
more than a mere modelling of external surfiace, and
that a torsion or spiral wrrangement of the fibres does
actually exist. We ghall consider, as usual, first the
E':’tff?'t'm.;ffr'.v, and afterwards the .s;"u.rﬂl"f, of the bone,

o34, Urprp Exrremiry og HEAD, An epiphysis
of irregularly rounded form, Presenting a terminal
articular surface, a blunt eminence called the styloid
process of the fibula, and an uneven eircumference.
The terminal surface is a flu facet, directed upward,
forward, and inward, to articulate with the corre-




FIBULA. 329

sponding facet on the external tuberosity of the tibia,
The styloid process projects upward from the osterior
part of the head, and by its rounded summit gives
attachment to a ligament.* The ecirewmference gives
attachment on all sides to muscles and liganents, +
333. Lowen EXtrREMITY, 0R MALLEOLUS ExTERNUS,
Tkis epiphysis is larger and descends lower than the
malluolus internus of the tibia, to which it corresponds.
It bas the form of a triangular pyramid, somewhat
¢ flattened from side to side, joined by its base to the
« shaft and presenting for examination three surfuces,
thres borders, and a rounded cxtrenity or sumanit, Its
L OULET surface is convex, subcutaneous, and continuous
With a triangular surface, also subeutaneous, on the
outer aspect of the shaft, Its snner surface is divided
¥ into, Ist, an articular portion of triangular form, wider
¥ above than below, slightly convex, and corresponding
“80 an articular surface on the outer side of the astra-
galus; 2ndly, a small ron-articular portion, situated
'bebind and below the former, and presenting a rough
depression for the attachment of a ligagnent.t The
Posterior surface of the malleolus EXternus is narrower
than the other two, and channelled by 4 shallow groove,
which runsg obliquely downward and outward, and
Tansmits twe tendong.§  Of the three borders of this
piphvais, the anterior iy thick, uneven, and marked
@ity lower part with the Impression of o ligament ;|

* Short external lateral livarment of the knee.

t The ecrteraml Aede: of the head gives ntta-hment to the lomer
ternal lateral licamment of the knee, the posterior tibres of the
maon of the bi “ps, and the upper fibires of the peroneus loun-
Q8 : it3 inlernal sitle, to o few tibio-fibular lizamentons fibres .
1 anlericy dpect, to the anterior ligament of the supterior tilwo -
i'iIfl? -'-]-.'I‘-', thie anterioe Fril'l"*'-l' ol the l'l"]'l'i'jllTl il ”rf' hil'l'l'ﬂ-l. anf
Eupper and anterior fibris 6l thie peroneus longus: jts el
pect, to the psternior ligament ol the superior tibig-tibular
nt, an¢ the npper fibres of the onter hooed of the saleus,

t Posterior external lateral ligament of the ;|:|.|n.:|r--_jm'H|.

} Those of the peranens lomgus and brevis,

Anterinr external lateral ligament.
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the external is an elevated ridge, forming the oute &
boundary of the groove on the posterior surface ; th|
posterior is rounded and smooth : all three converg.s
towards the summit of the process, which is a conica
eminence, prolonged obliquely downward and outward}
and furnishing attachment to a ligament.*

336. SHAFT. We have given, in our preliminar:
notice of the fibula, a general sketch of its body o 1
shaft, describing its torsion, its longitudinal curvature ji
and its inclined position, and adding, with respect tcf
its form, that it is prismatic above, transversely flat
tened towards the lower extremity. We may here
therefore, proceed at once to the minute examinatior |
of its lines and surfaces, |

837. LINES. Aunterior. Commences above at thef
front of the head, runs vertically downward to thef§
middle of the bone, then curves a little outward, ancf
bifurcates, sending one branch to the anterior, and onef
to the external border of the malleolus externus.
These branches form the lateral boundaries of a trian-} _'
gular subcuancous space, continuous below with thed
subcutaneous surface of the malleolus externus.M:
(Sometimes the posterior branch of this bifurcation isff.
taken alone, as the continuation of the anterior line,
which is then said to wind backward and terminate at
the external border of the malleolus externus, whiled
the triangular subcutaneous interval is deseribed as
part of the anterior surfuce.) Juterosseous. The in-
terosseous line, though not remarkable for its promi-
nence, is a boundary of great importance in a myolo-{,
gical point of view, because it gives attachment to the .
mterosseous membrane that stretehes between the tibia:
and fibula, and separates the extensor muscles, which 4.
lie in front, from the flexor muscles, which are attached
behind. This line runs close on the inner side of the |
aunterior line, nearly parallel to it in the upper two-
thirds of its length, where the interval between the

* Middle external Ltera] leament.
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two is seldom more than an eizhth of an inch wide,
diverging frowm it a little in the lower third of its
eourse, so that the intervening space increases in
width to about a quarter of an inch. The upper ter-
mination of the interosseous line varies in different
subjects : sometimes it reaches the head of the bone at
a point just internal to the origin of the anterior line :
sometimes it becomes indistinct and ceases about an
inch below the head. Inferiorly it terminates at the
apex of a rough, convex, triangular space, situated on
* the inner aspect of the bone, Just above the articular
suriace of the malleolus externus, Posterior. This
' line commences above at the base of the styloid pro-
cess, and terminates below at the posterior horder of
the malleolus externus. Between this line and the in-
tterossecus line, on the internal aspect of the bone,
'there is a very prominent ridee, called the oblique line
of the filule, which commences above at the inner side
of the head, deseends, at first vertically, then ob-
hquely forward, and terminates below by falling on
*the interosseous line at the junction of the upper three-
fifths with the lower two-filths of the shaft. (In many
specimens, however, the oblique line eannot be traced
forward so far as the interosscous line, but ceases,
rather abruptly, at the distance of about 2 (quarter of
\an inch from it.)  This ridge, which derives its name
from its oblique direction, belongs to the internal sur-
face of the hone, the upper part of which it divides
il']tﬂ an anteror anel iL jrf.e.‘-it.'r'r"lnl‘ Il-‘Jl‘tiHH. Htl'i(:tl“f
speaking. therefore, ity description should be reserved
till that surface comes under examination ; hut we
have noticed it hers best the student should mistake it
for either of the lines betweon which 1t hies, Al these
Fifl’__‘,"':“l of the fibula cr]ve attachment to [rOCesHes of
ibrous mambrane, separating the muscles that arise
from the irll‘,‘;r'.a'i;njni_;' aurfacey, *

* The anterior line ¢ives attachment to an indermasenlar sep.

a A

Um swparating the peroncus longus and brevis from the ex.
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538. SURFACES. Awnterior The narrow intervif
lying between the anterior and interosseous lines is a4
tbat can with propriety be called the anterior surfacl
of the fibula, because it is all that lies in front of tl[H
interosseous membrane, and gives origin to the e:]s
tensor muscles of the toes.  Its upper two-thirds a
flat ; its lower third is wider than the portion abovi|
aud grooved in the longitudinal sense. In its who [#
length it gives attachment to muscles.* The tria: §
gular subcutancous space, that surmounts the ma i
leolus externus, may be described as part of this sunf
face (557), which must then be said to wind round tl _.-j
bone at its inferior extremity, so as, from looking for §
ward above, to acquire a direction ovutward below
Lxternal.  This surface is directed outward in it
upper two-thirds, where it is uneven and grooved lon |
gitudinally ; but looks backward below, where it pref
sents a smooth surface continuous with the posterio |
surface of the malleolus externus. It is covered belov
by the tendons of two muscles,+ to which its uppe
halt gives origin. [futernal. This surface extend: |
from the interosseous line in front, round to thef
posterior line behind.  Its lower third is smooth anc
plane. Its two upper thirds are divided into an ante
rior and posterior portion by the obligue ridye already |
described.  The anterior portion of the inner aspect|
(bounded behind by the oblique ridge, in front by the

tensor digitorum communis and its continnation the peroneuns§
tertius; the viferosseons line, to the interosseous membrane; the
posterior line, toan intermuscular septum separating the peronei
from the soleus und tlexor pollicis longus; the cbligue line, to an
intermuscular septum separating the tibialis posticus from thed
flexor pollivis longas,
* The extensor digitorum communis, and the peronens tertiug,
form a continuons musele, which arises ITom the anterior suriaeo
in its whole length, occupying the narvow upper two-thirds
exclusively, and the outer hall’ of the lower third, or wider por-
tion of the surface. The inmer half of the lower third gives origin
to the extensor proprius pollicis,
t+ Peroneus longus and brevis,
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- interosseous line) looks inward and forward, and is
‘grooved longitudinally for the attachment of a muscle. *
The posterior portion of the inner aspect (bounded in
“front by the oblique ridge, and behind by the posterior
line) merges below into the smooth lower third of this
¥ aspect, forming with it one coutinuous surface, which
looks inward and backward above, directly inward
below. It presents at its upper part some rugosities
for the attachment of part of a nuscle,+ and at its
lower extremity the rough triangular space already
moticed in the deseription of the interosseous line. (337)
This space is convex, and corresponds to a rough de-
pression on the tibia, to which it is bound in the
recent subject by strong ligamentous fibres.t The
portion of surface, which intervenes between the ru-
gosities above and this triangular rough space below,
18 smooth, and gives origin in its whole length to a
muscle.§ The medullary foramen sometimes appears
the middle of this surface, sometimes on the oblique
line, entering the bone obliquely downward.
339. It is necessary to inform the student, that this
unt of the shaft of the fibula differs essentially
from the description given by previous anatomists.
{ [ bave described the interosseous ridge as one of the
shree principal lines of the fibula, considering the sur-
aces between which it runs as separate aspects of the
sone.  Cruveilhier, Cloquet, and other authorities,
reak the interosseous line into two parts—a lower,
¥hich they take together with the oblique line to form
he internal border of the bone, and an upper, to
which the name of interosseous line is exclusively ap-
lied. The surfaces lying on either side of this line they
iEﬂ{:rih-’: tr;'_;:;h'.:;r a8 the E;r.l'.r;;r-,u.r.rf' _g.-.!,.«:’,f}u'ﬂ. TIIiH 15 111
ny opinion an arbitrary and unphysiological method,

* Tibialis postiena, + Onter head of solens,

& i i : R : s :

+ Interosscons ligament of the inferior tibio-fibular articula-

iom,
3 b‘i1_l','l_'.' :lrJil;{.l..l : 'i]:.’.i“-
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calculated to convey an erroneous notion of the mus-
cular relations of the bone ; for the surfaces separated
by the interosseous line, and by those writers included
under a common name, lie, in the recent subject, on
opposite sides of the interosseous membrane—occupy
different regions of the limb—and attach antagonist
sets of muscles ; that which isin front of the membrane
giving origin only to extensors, that which is behind
it exclusively to flexors.® By the method which I have
proposed, this anomalous combination of surfaces is
avoided, and the interosseous ridge, assuming its
proper importance as a regional boundary, is recognised
as a continuous line, and described in its whole length
under a single name. If it should be objected that
the surfaces separated by the oblique line, and described
by me as subdivisions of the internal aspect, differ in
direction far more than the surfaces included by other
writers under a common name, the reply is obvious.
The surfaces which 1 combine both lie behind the in-
terosseous membrane, both belong to the posterior
region of the leg, and bot/ attach muscles of the flexor
set. They are analogous in all essential points, and
their difference in direction is merely an incidental
circumstance occasioned by the prominence of the
oblique rudge, the obvious desion of which is to in-
crease the extent of surface for muscular attachment
(as may be mferred from the fact, that the oblique
ridge extends only over so much of the internal aspect

* Bourgery has been so far mislod bix this error, that he says—
“ Chaenn des trois aneles (du perond) donme attache par son
sommet aux aponcvroses de séparation qui limitent les trois
gZroupes musceulmres de la jl.H“‘”.'."_,!Hrh"r]'i'”']:f' de U Lomme, tont,
Lop. 1120 This statement, taken in connexion with his deserip-
tion of the mwmternal border of the fibuly, would imply that the
tibialis posticus belonzed to the same group of muscles as the
extensor proprius pollicis, extensor communis digitorum, and pe-
roncus  terting,—a combination altogether  preposterous, and
certainly never intended by the philosophical anatomist here
cited.
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as gives attachment to two muscles—disappearing be-
low where only one muscle takes rise).

340. STRUCTURE. The medullary canal of the fibula
18 very narrow and irregular, and extends only through
the middle third of the shaft. The areolar tissue of
the extremities, and especially of the malleolus ex-
‘ternus, is unusually strong, its fibres being very thick,
rand the cellular intervals small in proportion. This
compactness of structure, which is observed also in
the malleolus of the tibia, may account for the infre-
quency of fracture of the ankles, notwithstanding
their prominence, and consequent exposure to concus-
sion. DEVELOPMENT. DBy three points; one for the
body, one for the lower, and one for the upper extre-
mity. The first appears in the seventh week of feetal
life ; the second about two years, and the third five
years, after birth, The ossific union of these pieces is
complete at a period varying from twenty-one to
twenty-five vears after birth. ARrrticunLaTioNs. With
the tibia above ; with the tibia and astragalus below.

OF THE PATELLA,

341, The patella is a small flat bone, of triangular
form with rounded ungles, thicker above than below,
and situated vertically, base upward, in front of the
cnee-joint. It presents for examination two surfaces,
two lateral borders, a hase, and an ape.

542, SURFACES.,  Awnterior. Convex, and marked
with longitudinal strize, Letween which appear many
small ellipsoid foramina lor nutrient vessels. This
surface is covered in the recent subject with tendinous
ibres,” which adhere closely to it, and oceasion its
triated appearance,  In the recent subject it may be
elt beneath the skin, from which it is only separated
)y the superficial fascia, and by a large synovial bursa.

* Of the quadriceps extensor.
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Posterior. This aspect presents a smooth surface, of

oval form, with the long diameter transverse, covered
in the recent subject with cartilage, for articulation
with the trochlea of the femur, to the undulations of
which it exactly corresponds. It presents two lateral
concavities separated bv a vertical rounded ridge.
This elevation fits the trochlear groove of the femur,
and the lateral concavities correspond to the two con-
dyles. As the external condyle is larger and more
prominent than its fellow, so is the external depression
of the patelln more extensive and deeper than the in-
ternal.  DBelow this surface there is a narrow, convex,
non-articular space, perforated by several nutrient
foramina, and directed obliquely downward and back-
ward towards the head of the tibia, from which 1t is
separated in the recent subject by adipose tissue. The
lower part of this surface assists in giving attachment
to a ligament. *

543. LATERAL BORDERS. Thin curved borders,
each giving attachm nt to a licament and part of a
tendon.t

344, BasE. Tiick, and cut obliquely at the expense
of the anterior aspect, so as to present a rouch broad
margin, directed upward and forward, for the attach-
ment of a strong tendon.

345, Aprex. Thin, and directed downward for the
attachment of a strong licament.$

4G, STRUCTURE. Of light cancellous tissue, covered

* Licamentum patellie.

+ The infernal lnteral border gives attachment to the internal
Interal ligament of the patella, and to that portion of the common
extensor tendon which is derived trom the vastus internus; the
exiernal lateral border wives attachment to the corresponding
lizament and tendon ol the outer side.  (The lateral ligaments
of the patella have been overlooked by many anatomists.  They
ave well deseribed by DBourgery, dunatomie de ' Homme, tom, 1,
. 175.) .

1 Of the quadriceps extensor,

§ Ligamentum patellie, or infra-patellar poirlion of the extiensor
tendon—as it might with more propricty be called.

= =
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by a thin compact layer, which presents in front a
‘remarkable striated or fibrous appearance, as we have
‘already had occasion to observe, DEVELOPMENT. The
ossification of the patella commences in the end of the
- first, or beginning of the second year after birth ; but
is not complete till the age of twelve. It proceeds,
~with rare exceptions (of which Rudolph has recorded

an example), from a single central point. ARTICULA-
'T10N. With the femur only,

MECHANISM OF THE LEG,

Under this head we have to consider the osseous
etructure of the knee, and of the two tibio-fibular arti-
culations. Our reinarks on the ankle-joint will follow
the description of the foot.

547. The knee-joint, which is the largest joint in
‘the body, is formed by the articulation of the femur
with the tibia below, and with its appendage, the pa-
‘tella, in front. It belongs to the class of ginglymoid,
or hinge-joints ; its motions being confined to flexion
and extension in a single plane, with the addition of a
very limited rotatory movement when the leg is bent
80 a3 to relax the ligaments.  The ginglymoid motions
have a range of about 1407, extension being arrested
when the bones are in a right line with each other ;
Aexion, when they form an angle of about 40°, Neither
these, however,nor the rotatory movements of the knee,
are checked by the encounter of the bones. Their limi-
tation depends on the oblong form of the condyles, the
curvature of the articular surfaces, and the ili:-:i:l:».*iiLit:l’l
of the lizaments which bind them to the tibia. The
subjoined diagram represents the antero-posterior cur-
vature of the external condyle (taken from the bone
iL‘i*'lF. I:.IN! tr}l,J'H!-'L':I'"F‘:*I al onee Lo 1‘,14:-_ lfri;_:r:l.w;]'":fi |J]fH.’I{,
hjr' the i:IlJ[al-rjrrrH:r|L of o *il'.l‘i!:l of lead, 1in the manner
describied at [age 148, supra), The I;m-!,iu;, o b, belong-
Ing to the back of the condyle, coincides exactly withthe
7
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segment « b of the circle @ b d. The remaining portion
b ¢, which includes the inferior and trochlear aspects of -
the condyle, approximates closely to the figure of the

el]il‘uticadlcui:ve.fgff. The curvature of the internal

condyle 1s similar to that of the external, but on a

smaller scale, and less regularly clliptical in front. *
NUW, such hﬂltig the Hi'l:lluj of the UU[][]J'IES] 1t 18

* The radii of the posterior curves of the internal and external
mml:,r_lu are rus;wqtn'niy live-cighths and six-eighths of an inch
long, in average-sized thighbones,
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obvious that, in order to the perforinance of a hinge-
like motion of the joint, one of two actions must take
place. Either the anterior extremities of the condyles
must descend into the articular cavities of the tibia,
while their pgosterior extremities rise ; or, on the other
hand, their posterior extremities must descend (turning
on the centre of the circular curve @ &), while their
anterior extremities rise. In order, therefore, to pre-
vent extension beyond a right line, at the same time
that a free range of flexion is permitted, it is only
necessary to attach the ligcaments at or behind the
point f, so that they may permit the ascent of the
anterior ends of the condyles, and prevent that of their
posterior extremities.  And, without entering into a
description of the lizaments, with which we are not at
present concerned, we may state in general terms, that
their disposition and points of attachment are in_strict
accordance with this principle.”™
Rotation of the knee joint is impossible during ex-
tension of the ler : first, because in that position the
oblong lower surface of the condyles of the femur fit
closely to the oval cavities formed by the tibia and
semilunar cartilages for their reception ; and secondly,
because the principal ligaments of the joint are, during
extension, put upon the stretch, so as to oppose ghding
motions in any direction. Jut  rotatory move-
ments become possible when the joint s flexed, be-
cause, in that posture, exactly the opposite conditions
p!'F_-‘v'::,il. The Ii'_;*ﬁ.rn-’:nt.'-{ at the back of the .irlirlt are
relaxed ; and the rounded hinder extremities of the
eondvles, r:nrninr_;‘ into cavities of an oblonge form, are
gudceptible of a gliding movement backward and for-
wardl within them., Under these circuistances, rota-
" The posterior crucial ligament presents the only exeeption to
this zeneral rule, its anterior fibres being attached Lo the very
front of the intercondyloid not h,  These fibres, however, are so
oliliquely placed, and 34 long, that they are only tightened in fll
flexion, and can therefore have no effect in preventing the coms-

mencemnent of that rmotion.
% &
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tion may be performed in either of three different
modes :(—The internal condyle may act as a pivot,
while the external elides backward and forward in the
corresponding cavity of the tibia; or, vice versd, the
ceternal condyle may be the fixed point, while the in-
ternal is set in motion ; or, lastly, both condyles may
move tocether, the one advancing while the other
recedes. (The simultaneous advance or retreat of both
condyles is prevented by a strong pair of ligaments,*
lodged in the intercondyloid notch).  The natural
movements of rotation, produced by muscular action,
are of the first kind ; the external condyle moving
backward and forward, while the internal is compara-
tively (though not perhaps absolutcly) fixed. (We have
here described rotation as performed by the condyles of
the femur on the tuberosities of the tibia: it will be
understood, of course, that the corresponding move-
ments may be executed by the latter on the former).
348, The relative position of the patella, which we
have next to consider, is not affected by rotation ; but,
in the ginglymoid motions of the joint. the condyles of
the femur clide over its posterior surface, bringing:
successively into contact with it every point of their
elliptical portion—trom the summit of the trochlear
groove, which touches it in extension, back to the
hindmost points of the flattened under-surfaces, which
reach it in extreme flexion,  In very strong extension,
indeed, when the ligamentum patellie is stretched to
its full length, the patella rises half its diameter above
the trochlea. It is prevented, during the natural
actions of the joint, from moving laterally, by the ele-
vated borders of the trochlear groove, of which the
external is the more prominent.  When the extensor:
muscles are relaxed, however, the lw:ttuﬂ:l vields readily
to external force, and may be pushed asuide 1n either
direction (but further inward than outward) from its

* The eruecial ligaments,
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median position on the trochlea. The uses of the pa-
‘tella, as a protection to the knee, are obvious. It

defends it from violence in the manner of a shield; |

‘and distributes, over a considerable extent of surface,

; pressure which would otherwise be accumulated on the

| prominent extremities of the condyles.
349. The infl f the patella i lating tl
349. The influence of the patella in regulating the
raction of the extensor muscles is a very remarkable

' feature in the mechanism of the knee-joint, and one
' which has never, I think, been thoroughly studied and
explained. Tt has, indeed, been stated that the patella
' furnishes the extensors with a longer leverage than
‘ they would otherwise possess, and the observation is
‘ eorrect 8o far as it goes ; but it falls short of the truth.

'The pateila does more than this. It causes the ex-

! tensors to act on the tibia with a leverage which varies

eonstantly during the passage of the limb from flexion

' to extension, or the reverse ; adapting them to furnish

force and welocity in the exact proportions at each
instant required. This function depends upon an ad-
vancing and receding movement of the patella, which

18 well understood by anatorists, though its purpose

. appears to have escaped their notice.  ln extension,

the patella is thrust forward by the prominent extre-
mities of the condyles, so that the infra-patellar por-
tion of the extensor tendon (or ligamentum patelle, as
it i3 called) slopes forward from its tibial insertion, at
an angle of from twenty to twenty-five degrees with the
vertical axis of the tibia. Whereas, in flexion, the
flattened under-surfaces of the condyles are presented
forward, and the patella falls buck into the space pre-
viously occupied by their anterior extremities ; so that,
when the joint is half bent, the ligamentum patells
becomes parallel to the axis of the tibia, and, in ex-
treme flexion, even inclines backward from the point
at which it acts on that bone,

These three positiona of the patella, and of the infra-
patellar portion of the extensor tendon, are shown In
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the annexed dingram, in which A represents the tibia,
B the femur, C the patella, and D the ligamentum
patelle, in the posture of full extension. D is inclined
forward at an angle of twenty-five degrees from the
vertical axis « « of the tibia, DB/, C, and D', respec-
tively repeesent the femur, patella, and ligamentum

]'}ILt-E”lE, in demi-flexion of the i“i“t - and here IV 18
parallel to the axis of the tibia. B", C"..and D',
represent the same parts as they appear in full lexion
—the patella sunk between the condyles, and the liga-
mentum  patellee sloping ”h“qll@h-‘;,m‘ﬁ'f*‘f”'ff &t Gl

angle of about twenty degrees from the vertical line.
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In the first of these positions, the extensor muscles

‘acquire force at the expense of velocity. As the patella
-recedes into the third position, the extensors act more
and more obliquely on the tibia; and an increasing
- proportion of their force is exchanged for velocity.
The use of this progressive conversion may easily, I
‘think, be perceived. In the posture of full extension,
. the muscles attached to the patella are employed, not
to set the tibia in motion, but, on the contrary, to keep
it irmly fired in a position already assumed. This 1s
an action with which velocity is incompatible by its
very nature : force being the only condition which can
possibly be required. But when the muscles are em-
ployed to restore the limb from the posture of flexion
to ihe rectilinear attitude, the case is changed ; motion
to the extent of 140° has now to be communicated to
the tibia, force ceases to be the sole requisite, and a
certain amount of relocily becomes indispensable. To
these varying necessities of the limb, the shifting
leverage of the patella exactly corresponds ; lengthen-
ing when force alone 1s required, shortening when
there is alzo occasion for velocity. Nor is the gradual
transition from one kind of leverage to the other with-
out its uze. It distributes the velocity of extension in
such a manner, that the motion is swifter at its com-
mencement than towards its close ; so that the strain
on the ligaments which finally arrest the action 1s
moderated,swhile the average speed of motion remains
the same. It also gives the extensors considerable
purchase on the tibia a little before it has reached full
extension, enabling them to keep the limb very firmly
atiffened. even in attitudes of slight flexion. My view,
then, of the whole matter may be shortly expressed 1n
the following termns :(—

The shifting leverage of the patella enables the
extensors to more the leg into required positions with
sufficient velocity, and to fiz it in them with adequate

jr, rce,
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350, The fibro-cartilages of the knee-joint serve to
deepen the cavities of the tibia, and, by promoting lon-
gitudinal elasticity, to distribute the force of concus-
sion. Other uses have been attributed to them ; but
their functions, as well as those of the ligaments of the
knee, are still, for want of an exact method of analysis,
imperfectly understood.  Some hitherto unobserved
points in their anatomy and mechanical construction
will form the subject of a separate paper.

351, The ravk and function of the tibia, as the
principal bone of its region, and the main supporter of
the thigh, are clearly indicated by its relative bulk and
position.  The slender shaft of the fibula serves merely
as an accessory column, furnishing some additional
support to its outer tuberosity, and extending the sur-
face for muscular insertion. To this latter purpose,
the interosseous membrane, that stretches between the
two bones, is also subservient,

352, The superior tibio-fibular articulation is a small
arthrodial joint, of the simplest kind, capable only of
obscure gliding motions. The énferior tibio-fibular
articulation is analogous in its structure to the amphi-
arthrodial joints; the opposed surfaces being sepa-
rated, and at the same time firmly connected, by an
intervening plane of short, strong, lignmentous fibres,
This joint is rendered almost immovable Ly the recep-
tion of the lower end of the fibula into a triangular ex-
cavation of the tibia. These tibio-fibular articulations,
indeed, have no such rotatory movements to execute
as are performed by the corresponding joints of the
fore-arm ; and their existence probably depends rather
on the tendency of Nuature to the preservation of a
uniform type in the construction of analogous parts,
than on any mechanical advantage thence resulting to
the limb.  They are evidently the dwindled vestiges of
a superior organization—rather exemplifving a pre-
existent law, than fulfilling a present function.
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OF THE FOOT.

333. The foot, or terminal division of the lower ex-
tremity, represents an elliptical arch, resting at each
extremity on the ground, and supporting, at right
‘angles to its convex aspect, the column of the leg and
thigh. It is composed of twenty-seven bones, united
by thirty-two articulations, and arranged in three divi-
:sions, called the tarsus, metatarsus, and phalanges.
'These divisions correspond to the three regions of the
hand, and, like thewm, are distinguished by well-
marked peculiarities of size, form, and mechanical
structure, Thus, each division of the foot is shorter
and wider than its predecessor ;—their relative length
being in round numbers as 9, 6, and 4 ; their compa-
rative width, as 11, 13, and 16. Again, the ftarsus
consists of cubsid bones, articulated to each other by
arthrodial or gliding joints ; the metatarsus, of long
bones, articulated to each other and to the tarsus by
arthrodial joints ; while the phalanges, which are also
long bones, articulate with each other and with the
metatarsus by ginglymoid or hinge joints. Defore,
however, we can understand the mechanism of these
regions, or perceive their analogies to the correspond-
ing divisions of the hand, it is necessary to take them
to pieces, and to study, one by one, the several bones
of which they are composed. To this minute exami-
nation we shall immediately proceed, premising only,
n f_{‘:h‘:rr’tl terms, that as rur:-hilit}' is the distinctive
quality of the hand, s0 ,q:n;ng;h 15 the ]}I'l'llll]‘lli]lﬂtiﬂg
character of the foot ; while clasticity belongs in an
equal degree to both, Hence the breadth of the hand,
the great length of the fingers in comparison to the
carpus and metacarpus, and the free divergence of the
thumb. Hence, on the contrary, the narrow elongated
form of the foot, its diminutive phalanges, and the
massive structure of the tarsus., Hence, 111H|-]}’. in
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both these organs, the multiplicity of joints, the an- {
gular disposition of the bones, and the obliquity of §
their articulating surfaces.

OF THE TARSUS.

354. The tarsus consists of seven bones, viz., the |
calcaneum or os caleis, the astragalus, the cuboid:
bone, the scaphoid or navicular bone, and the three |
cuneiform bones, internal, external, and middle. In}
this enumeration the tarsal bones are arranged in the:
order ol their size, from the calecaneum, which is the
largest, down to the middle cuneiform, which is the:
smallest of the series.

355, The tarsus is not susceptible, like the carpus,
of a transverse division into two rows; for its inuer
border presents three bones placed one before thed§
other, its outer border only two. But the tarsal bones
may be naturally and conveniently classified by the:
longitudinal method of division, suggested in a formers
part of this work (284—15). Considered, indeed, with
reference to its mechanical construction, the tarsus at{
once separates itself into two lateral portions; an ewc-|
ternal, remarkable for sclidity and strength; an in-|
ternal, characterized chiefly by its clasticity. Thedf
external division consists of two bones, viz., the cal-
caneum behind, the cuboid in front. The internal
division comprises the remaining five bones, arranged §
i the Fnl]nwing‘ order :—the ;15[1‘;[:._!1';[][1.'7{ behiml, inff
front of that the scaphoid bone, and foremost of all, |
the three cuneiform bones ranged side by side. Thesed
bones we shall at onee Ill‘ll;‘uirﬁ Lo {1{_‘5{']'”'0 : I‘ESEI‘\‘ng_
for the sequel our observations on the construction and.
mechanism of the tarsus.

OF THE TARSAL BONES IN GENERAL.

356. The bones of the tarsus present greater diver-
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‘sities of size and form, and fewer common characters,
‘than those of the carpus. Each, however, has six sur-
‘faces, articular where they 'come into contact with
‘neighbouring bones, elsewhere rough for the attach-
‘ment of ligaments ; each is formed of light, elastic,
‘cancellous tissue, enclosed in a thin compact layer;
and each is developed by a single ossific centre, with
‘the exception only of the calcaneum, which has an
additional point at its posterior extremity. The deve-
lopment of the tarsal bones takes place in the follow-
'ing order :—The central point of the calcaneum ap-
‘pears in the fifth month of fa:tal life ; that of the as-
tragalus, a month later ; those of the remaining bones
appear successively at various periods during the first
four years after birth. The secondary ossific point of
the calcaneum does not make its appearance till from
eight to ten years after birth,

OF THE TARSAL BONES IN PARTICULAR.

OUTER DIVISION,

357. This division consists of two bones,—the cal-
caneum or o3 caleis, and the cuboid bone,

55%. CALCANEUM, or 08 caLcts, This is the largest
bone of the foot. It ig of an elongated form, trans-
versely flattened, and larger at its posterior extremity,
which projects backward to form the strong lever of
the Leel, than at its anterior extremity, which is called
the greater procesz of the caleanenm—in contradis-
tinction to a small apophysis, situated on the inner side
of the bone, and calied its lesser process,  The calci-
neum 13 placed obliquely in the tarsus, so as to touch
the ground only at ita posterior end. SURFACES.
Superior.  Presents in the middle two articular sur-
faces ; an external and larger, situated on the body of
the bone; an internal, which is also somewhat ante-
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rior, supported by the lesser process. Both these sur-
faces are of oblong form, with their long diameters in-

clined obliquely outward and forward ; both are plane:

transversely ; and both are directed upward and for-

ward to articulate with corresponding surfaces of the:
astragalus. The external is wider behind than before, .

and longitudinally convez; the internal, on the con-

trary, 1s longitudinally coucare. These surfaces are:
separated by an oblique groove, running from behind |
forward and outward, and rough for the avtachment of!

a ligament.™  Bofore the larger surface appears the
rough upper aspect of the greater process, presenting
an irregular depression (continuous with the oblique

L

groove), tor the attachment of several ligaments,+ und |

a muscle ;3 beliind it is the upper aspect of that part
of the os ealeis whicl projects backward to form the

heel—u narrow surfiuce, convex transversely, concave

longitudinally, and corresponding, in the recent sub-
ject, to a mass of adipose tissue that lies in front of the
great tendon of the heel. /uferior. A narrow surface,
convex transversely, and considerably wider behind
than before. Posteriorly, it presents two fube reles,
separated by a rough depression ; anteriorly, a single
tiuberele, and, in front of it, a little transverse groove.
Of the posterior tubercles, the exrternal, small and
rounded, gives attachment to a muscle 3 the internal
and larger attaches two museles, || and presents, first,
a broad .f'Hj}.'i's'{.u‘.sm‘__jf}:r't_', for the support of the heel ;
secondly, a prominent {nwner border, which, by its
]El-t{-‘l'iLI ]l!‘ﬂjﬂﬂi.ilm. 1|L'L11IU]|.-: [lau r.;-um_*u'l..'il}' uf' the illh'i‘*
nal surface.  From the depression between these tu-

* Interosseons astragalo-caleancan.

T The anterior-external fibres ol the interosseons astragalo-
caleanean ligament; also the stuperior caleaneo-seaphoid, and the
internal caleaneo-cuboid ligamoent s,

T Extensor brevis digitorum, § Abduetor minimi digiti.

| Adductor brevis pollicis, and flexor brevis digitornm.  (The
former arises on the inner side of (e latter, from the prominent
internal margin of the tubercle,)
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bercles, a long ligament takes rise ; another, shorter
and less superficial, is attached to the anterior tuber-
cle: and a third set of fibres, shortest and deepest of
.all. 1s inplanted into the depression in front of the an-
terior tubercle.™  The striated surface between the an-
terior and posterior tubercles gives origin to muscular
fibres.+  Ewternal. This surface presents, near its
centre, a prominent tubercle for the attachment of a
ligament.Z  Behind this tubercle is a wide, even sur-
face, giving attachment at its upper and anterior part
to a small ligament ;§ before it is a narrower surface,
belonging to the greater process, and presenting two
oblique grooves, separated by a tubercular ridge.” The
'grooves, which run downward and forward, transmit
two tendons ;|| the intervening ridge gives attachment
to an aponeurotic slip.% /nfernal. This surface is
surmounted, in front, by the lesser process, and
elevated, at its posterior-inferior corner, by the lateral
projection of the large tubercle of the heel. Traced
diazonally from one eminence to the other, it presents
a concavity of considerable depth; in the opposite
sense it is convex. Its concavity represents a wide
zroove, directed obliquely downward and forward, for
the transmission of nerves, vessels, and tendons,** to
ihe sole of the foot.  The line of junction between this
wnd the inferior surface gives origin to a muscle ++ The
LESSER PROCESS 13 a curved plate of bone, projecting
norizontally inward from the anterior-su perior part of
this surface: above, it supports the astragalus by an

* These lizaments are called by Meckel the superficial, middle,
and deep lavers of the caleaneo-euboid lizament, The first is

,.r;r:'-.',--;nni_'r ealled the lener [iI-'lﬂ!'.'l.]*—t he second and third LUH{‘T.IH.!'I',
she short [.IJ-I.FIEII:F ilzament.

T Of the flexor aceessoriug, and flexor brevis digitornm,

T Middle external lateral. T External astracalo-caleanean.

The LPETIOT groove tranarnits the tendon of the peroneus

brevis; the inferior, that of the peroneus loneus,

9 A slip of the external annular lizament.,

** Plantar nerves ane vessels, and flexor tendons,

1T Flexor accesaarins,
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ovial concave articular surface, already described ; be-

low, 1t is convex, and chaunelled longitudinally by a
deep groove (sowetimes double) for the transmission:
of two tendons.™ The circumference of this apophysis
13 continuous externally with the body of the bone,

elsewhere free and rough for the attachment of liga-

ments.t Posterior.  Wider below than above, and

divided into two parts—an anferior, convex, aud
rough for the attachment of a tendon ;§ a superior,

less extensive, flat, and in the receut subject covered
with a thin layer of cartilage, and a synovial bursa,

over which the tendon plays. dnferior. A smooth,

sinuously curved surface, of irregularly triangular:
form, correspouding to the posterior surface of the:
cuboid bone. Its inner side is surmounted by a little:
horizontal prominence which, in the articulated tarsus, .
meets a corresponding prolongation of the cuboid, the.
Lwo processes mutually embracing each other. Traced
from the tip of this process downward and outward,

the surface is concave in the greater part of its extent, .
convex for a small space below. In the opposite:
direction it is plane, except at the base of the little
overhanging prominence, where it is trunsversely con- -
vex. This surfuce forms the anterior aspect of the

GREATER PROCESS.  The superior, inferior, and lateral |
aspects of this process are continuous with the cor-

responding surfaces of the rest of the bone, and their -
description has been included in the foregoing account.

The only surface, indeed, on which the longitudinal .

extent of the greater process is definitely marked, is ||
the superior; where it is iimited beliind by the convex

articular surface for the astravalus.

* Flexor longus pollicis, and flexor communis digitorum. .}/
(When there are two grooves, the latter tendon runs in that
which is internal, or nearest the tip of the process.)

T The superficial ayer of the internal lateral ligament, the in-
ferior, caleanco-scaphoid ligament, and some astragalo-caleancan
fibres.

1 That of the gastroenemius, ealled the tendo dchillis,
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359. Cusorp BONE. This bone forms a continuous
line with the calcaneum, in front of which it is placed.
In shape and position it resembles a truncated pyra-
' mid, with its base turned upward and inward, its apex
- in the opposite direction. The former aspect contains
i at least four times the superficial extent of the latter ;
' whence the shape and obliquity of the other surfaces
'may be inferred. The comparison to a cube, implied
' 1in the name of this bone, is therefore inappropriate ;
‘it might be more aptly termed the pyramidal bone,
in contradistinction to its cuneiform or wedge-shaped
1 neighbours.  SuRFaces—Superior, or dorsal. An
uneven surface directed obliquely upward and out-
'ward, and presenting several rough ligamentous im-
| pressions.” Its inner is longer than its cuter border,
' the former dividing it from the base, the latter from

the truncated apex of the pyramid which the bone
‘represents.  [nferior, or plantar. This surface is
‘more extensive, especially along its internal border,
'than the superior, It looks downward and inward,
‘and iz traversed by a smooth groove, which runs from
'without obliquely inward and forward, for the trans-
‘mission of a tendon.t This groove is bounded pos-
‘teriorly bv a ridge, the prominent outer extremity of
which (called the ftuberosity of the cuboid) presents
ia convex cartilaginous facet, for articulation with the
igesarunid bone of the tendon that lies in the groove.
‘The ridge, and the surface behind it are rough for the
iattachment of ligaments, T and tendinous fibres.§ The
vanterior lip of the groove, and the whole inner margin

* For the attachment of dorsal licaments, extending from this
bone hackward to the calcaneum, inward to the seaphoid and ex-
ternal cuneiform hones, forward to the fourth and fifth metatarsal
bones,

+ That of the peroneus longus,

1 The ridge itself attaches the long plantar, the surface behind
it the short plantar ligament. .

§ Fibres of the abductor pollicis, and of the flexor brevis
minimi digiti.
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of the surface, also give attachment to ligaments. #
Posterior. A smooth triangular  surface, directed
backward and a little cutward, for articulation with
the anterior surface of the os caleis, Lo the sinuosities
of which it is conversely adapted. Its inmer corner is -
somewhat prolonged backward beneath the little
horizontal process of the calcaneum, around the base
of which it turns. This mutual overlapping of the
two bones is so arranged as to permit the descent of
the cuboid on the calcaneum, but to oppose its motion
outward or upward. Anterior., An articular surface,
of irregularly triangular form, directed obliquely for-
ward and outward, and divided by a vertical line into
two facets ; an internal, quadrilateral, concave from
above downward, and articulated to the fourth meta-
tarsal bone ; an external, rather larger, of triangular
form, slightly concave, and articulated to the fifth
metatarsal bone.  [uternal. This surface, forming the
base of the pyramid represented by the cuboid, is
directed inward, upward, and a little forward. It pre-
sents, at its middle and upper part, a small car-
tilaginous surface for articulation with the external
cunettorm bone ; and behind this, occasionally, another
smaller facet for articulation with the scaphoid, In
the rest of its extent, it is rough for the attachment of
two interosseous licaments.+ Erternal. A narrow
surface, directed outwird and downward, and present-
ing the commencement of e groove and ridge that
traverse the inferior surfice,

INNER DIVISION.

360. This division

comprises the astragalus, the
scaphoid, and the

three cuneiform bones,
* The anterior lip of the g ove f
from the enboid 1o the two st

margin of' the surtice to bands passing rom the cuboid to the
scaphoid and external cuneiform bones,

T Cubo-cuncitorm and cubo-: caphoid,

o plintar ligaments extending
metatarsal bones: the internal
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301. AsTRAGALUS. The largest bone of the inner
division, and next to the calcaneum, of the whole
‘oot. It occupies the middle and upper part of the
carsus, resting on the calcaneum below, supporting
:he tibia above, and ar ticulating laterally with the two
malleoli. It presents in front a smooth convexity,
alled the /ead, which is joined to the body of the
oone by a cons tricted portion called the neck. Sur-
7ACES.  Superior. Presents, at its posterior part, a
arge, smooth, frocklear surfuce,™ wider before than
Jehu.-l convex longitudinally, slightly concave from
iide to side, and articulating with the tibia. In front
of this appears the upper a- l:u:lzof the neck, presenting
v rouzh depression for the attachment of ligaments.+
‘njerior.  Presents two articular swurfaces, a larger
ind a sm: aller, separated by a deep groore, which runs
romn the inner and posterior corner of the bone
bliquely forward and outward, becoming wider and
leeper as it advances,  This groove corresponds to a
amilar one in the r;nlcn.neum, {:j.']‘_i} fur]ni]]g with it?
vhen ‘hp 'n-am-a' are united, a canal for the lodgment
ad inzertion of a strong interosseous ligament. 3
) the E‘Ll'-.it"i!h.[' surfaces, the larger is external and
osterior to the sinaller, which is nearly equal to it in
ength, thouch little more than half as wide, DBoth
hese surfaces are dirceted downward and backward,
wnd both are of an oblong form, with their long
liarneters extendr g forward and outward, parallel to
ach other, and to the intervening groove, The ]m‘gul*
3 wider behind than before, conewve in the direction
of its long diameter, plane in the opposite sense, and
wtictlated to the corresponding surfuce on the body
f the calcanenmn,  The smaller is of eloneated oval

igure, convex loncitudinaly, and planein the opposite

* That of the peronens longua, = i
+ Aatragalo-ae aphoid, and anterior fibres of the 511{-"3”“-'”11 ].’1}'{':’

f the titin-taraal lizament,
+ Laleaneo-astragaloid,

A A
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direction. It articulates, behind with the lesser pro-
cess of the calcaneum, and in front with a strong liga-
ment™ that stretches beneath it from the calcaneum to
the scaphoid bone. (The portion of this surface which
articulates with bone, is sometimes separated from that
which rests upon ligament, by a constriction, or trans-
verse groove, dividing this aspect into two facets.)
Internal.  Presents at its upper part a small, slightly
concave, articular surface of oblong form, continuous:
above with the trochlear surfice, and covered in the
recent subject with a prolongation of the same car--
tilage.  This surface is directed inward, upward, and!
a little backward, to articulate with a corresponding -
surface on the internal malleolus.  Below it there is a
rough excavation for the attaichment of a strong liga-
ment.t Lrfernal,  Presents in the middle a tri-
angular articular surfice, larger than the internal,
and, like it, continuous above with the trochlear sur-
face, and encrusted with a prolongation of the same
cartilage. It is concave from above downward ;
slightly convex in the opposite sense, at its lower part;
and directed a little upward and backward, as well !
as outward, to articulate with the external malleolus.
Below and behind this surface are some rough liga-
mentous impressions.k  In front of it appears the nar-
row outer border of the neck, also rough for the
attachment of o lighment.§  Posterior. A surface of
small extent, traversed by a groove which runs obliquely
downward and inward, and serves for the transmission
of a tendon.| Anferior A convex surface of oval !
form, somewhat broader at its outer than at its inner -
extremity, and obliquely placed, so that its long

* Inferior ealeaneo-seaphoid,
T Deep Tayer of the internal lateral, or tibio-tarsal lisament,
T For the posterior division of the external lateral ligament, |
and some external caleanco-astracaloid fibres.
§ Anterior division of the external lateral ligament,

wl

| That of the flexor longus pollieis,
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diameter runs inward and downward. It forms the
head of the astragalus, and is received into the cavity
of the scaphoid bone, which, however. it somewhat
exceeds in length. The inner extremity of this sur-
face is separated from the corresponding extremity of
the under surface by a triangular space, covered with
cartilage, and directed obliquely downward and inward
to meet the inner fibres of a strong ligament on which
it plays.”™

362. SCAPHOID, OR NAVICULAR BONE. A bone of
oval form, presenting articular surfuces Lefore and be-
hind, separated by a narrow, roughened circumference.
Slightly curved in the direction of its length, excavated
posteriorly, and more pointed at ite inner than at its
outer extremity, it certainly bears sufficient resemblance
to a shailow Loat, to justify the comparison implied in
its name. Somewhat thicker above than below, it is
mnterposed, like a wedge, between the astragalus and
the cun=iform bones ; resting against the oblong head
of the former, and presenting a corresponding inclina-
tion of 1ts long axis downward and inward. Sur-
FACES.  Posterior.  An ova¥ concave, articular sur-
face, broader externally than mternally, and somewhat
shorter than the head of the astragalus, which it there-
fore imperfectly receives.  Anferior. An oblong sur-
face, less regularly oval than the posterior, presenting
from side to side A general .:-rmw;xit,;', divided hy two
ridges into three articular fuects,  Of these the inner-
most and largest is convex, wider below than above,
and articulated to the internal cunciform bhone ; the
midldle, second in extent. and distinetly triangular in
form, i4 wider above than below, and sinnously curved
for articulation with the middle cuneiform ; while the
sulermozt and amallest of the three, wider above than
oelow, and slightly concave, corresponds to the exter-
aal cuneiform bone, Superior. Dirccted obliquely up-

* Inferior caleanca-zeaphoid ligament,

A ANZ
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ward and inward, convex transversely, and rough for
the attachment of ligaments.™ [Inferior. Narrower
than the superior, and like it, rough for the attach-
ment of lichments. | Internal. This end of the bone
forms a tubercalar prolongation, directed downward
and inward, and called the tuberosity of the seaphoid
bone. It gives attachment to a tendon. I and to part
of two ligaments.§  Frfernal. This surface is rough
for the insertion of a lignment,|| and sometimes pre-
sents a small facet for articulation with the cuboid
bone, to the inner surface of which it is opposed.

363. CunerrorM oNES, Three wedge-shaped bones,
placed side by side at the anterior and internal part of
the tarsus, with the scaphoid behind them, the meta-
tarsus in front, and the cuboid boue on their outer side.
They are distinguishied, numerically, as first, second,
and third, counting from within outwards ; or, more
cononly, as internal, middle, and external. Iach pre-
sents six aspects, corresponding respectively to the base,
the culting edge, the two quadrilateral inclined surjaces,
and the two triangular parallel snrfaces, of a wedge.
They are all placed F{lléf:!\\'llill- obliquely, extending a
little outward as well as forward from the front of the
scaphoid. This inclination differs from that of the neck
of the astragalus on one hund, and from that ol the
metatarsal bones on the other, giving to the Inner
division of the tarsus a double curvature, which con-

* Dorsal licaments, radiating from the scaphoid to the other
six tarsal bones,

+ The inferior ealeameo-seaphoid lignment ; also, strong plantar
lgmments, extending from the scaphoid to the cuboid, 2nd to the
internal euneitorm bone: and =ome irregular libres, passing from
the seaphoid to the middle and external cunetform bones,

T That ol the tibialis posticus,

§ Vie.—lirst, a strong bund  extending backward from this
tnbherele to the lesser process of the ealeanenm, and belonging to
the infevior ealeanco-seaphoid  lgmment ;. and, secondly, some
strong fibres runming forward to the internal cuneiform bone, and
belonging to the plantar seapho-cunciform ligament,

| Interosscous cubo-seiphoid,
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stitutes, as we shall presently find, a very imporlant
feature in its mechanical construction.

364, INTERNAL CUNEIFORM BONE. This bone is
‘ the largest of the three, and the only one among them
rthat has its base turned downward. Moreover, it
‘descends cousiderably below its fellows, to a level with
the tuberosity of the scaphoid, with which 1t forms a
‘thick marginal prominence, rouning along the inner
igide of the tarsus, and deepening the transverse con-
cavity of its plantar aspect. SURFACES. Posterior,
- A triangular, concave surface, wider below than above,
rand articulated with the innermost and largest of the
tthree anterior facets of the scaphoid. Anterior. A
ssemilunar surface, broader above than below, and arti-
culated to the first metatarsal bone. It is curiously
‘twisted, so as to look somewhat more inward above
‘than below. Superior. A mere edge, turned upward
and outward, representing the sharp border of the wedge,
vand giving attachment to ligammentous fibres.* /[n-
ferior. We have already had occasion to notice this
aspect, which presents itselfyon the plantar surface of
‘the foot, as a thick tubercular ridge, often called the
tuberosity of the internal cuneiform bone. It attaches
geveral lizaments, t gives insertion to two muscles, fand
origin to a third.§ [aternal. A broad, quadrilateral,
slightly convex surface, directed obliquely upward and
inward, presenting at its anterior-inferior corner a
smooth facet, over which a tendon| turns, elsewhere

* Belonzing to the dorsal scapho-cuneiform, and dorsid-inter-
caneliorrn lizaments,

+ I'he auter side of the tuberosity attaches a ligament passing
to the second metatarsal bone, antd :;lmlhl-r extending to the mid-
dle cunasiform bome.  Ita tower side (or the in erior surtace ol the
bhone, properly so ealled) attaches plantar lizaments passing
backward to the scaphoid, and forward to the lirst metatarsal
ij"'ll':"',

+ Tibialia anticns, and a slip of the tibialis posticus.,

J :"‘."{I.I' 1.._"--',.:-; I ..;||||..|

5 il & i3 F H—
e O LOE U308 GTIE s,



3508 MIDDLE CUNEIFORM BONL.

rough for the attachment of ligaments.* Erternal.
This aspeet is skirted by a narrow articular surface,
consisting of a horizontal and vertical portion, the
former running along its upper, the latter along its
posterior margin. The anterior corner of this articular
surlace is divided hy a vertical ridee from its posterior
portion, so as to form a little concave facet which
meets the inner side of the second metatarsal bone,
The remainder of the surface, also slightly concave,
and continuous behind with the posterior surface of
the bone, wrticulates with the middle cuneiform.
Beneath this articular surface there is a rough space,
the upper part of which is opposed to the wmiddle
cunciform bone, and attaches an interosseous liga-
ment ;+ while its lower portion projects into the
plantar region, forming the inner side of the tiherosity,
and attaching plantar ligaments, in the manner already
described.

305. MIDDLE cUNEIroRM BoxE. This, the smallest
of the three cunciform Lones, is of very regular wedge-
like form, but a little wider behind than before. 1t is
inserted between its fellows, with its base upward, in
the manner of a keystone, Dut, Ly reason of its in-
ferior size, it fills up only a part of the interval between
the external and internal cuneiform bones, leaving a
wide empty space in front, and another, much nar-
rower, below. The auterior recess lodwes the extre-
mity of the second metatarsal bone : the narrow in-
terval below it s occeupted merely by a few plantar
lignmentous fibres.  Svunrracks.  Posterior. A triane
gul;u‘ articular surface, alternately concave and CONVEX,
corresponding to the sinuonsly curved triangular faeet
on the middle of the scaphoid bone.  Aaterior. A tri-
angular sinuous surface, somewhat narrower than the
posterior, and directed forward and outward to articu-

* Dorsal ligaments, extending from thiz bone to the scaphoid,
mddle enneiform, and first metatarsal bone,

t Intercuneiform,
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late with the extremity of the second metatarsal bone.
Internal. Quadrilateral, and skirted along its superior
and posterior borders by a slightly convex cartilaginous
. suriace, which presents a horizontal and a vertical por-
tion, in exact correspondence with the marginal surface
on the outer aspect of the internal cuneiform, (364)
ywith which it articulates. DBelow this articular surface
is a rough depression for the insertion of a ligament.™
External. This surface presents, posteriorly, a smooth
facet, concave from above downward, and plane in the
opposite direction, for articulation with the external
cuneiform bone. In front of this is a narrow, rough
.space, for the ipsertion of a ligament.t Superior. A
quadrilateral surfuce, somewhat wider behind than be-
fore, forming the base of the Lone, and rough for the
attachment of ligaments.y Inferior. A narrow, tuber-
cular aspect, almost concealed by the internal and
external cuneiform bones, which project below it into
‘the plantar region, approaching each dher as they
descend. It gives attachment to a ligament. §

36/, EXTERNAL CUNEIFORM BONE, Intermediate
in size between the other two, and placed like the
second with its base upward, this bone occupies a very
central position in the tarsus. ‘Thus, it has two cunei-
form bones to its inner side, the cuboid bone (which
about equals them in bulk) to its outer side, and the
middle bone of the metatarsus in front.  And, as the
second metatarsal bone projects backward into the
tarsus, 30, on the other hand, does this bone, exceed-

* [nterossenus lizament between this bone and the internal
cuneiform,

¢ Interosseona lizarnent extending from this bone to the ex-
ternial cuneiform.

t Dorsal ligamenta passing to the four adjacent bones,

i A short, atrong, ligamentous band, extending Ull“'l""'}' hack-
ward and inware Irom this surfsee to the outer side of the fubie-
rosity of the internal cuneiform hone,  (Some anatomists consider
thiz to he part of the interosgaeous ligament between the inlenal
and middle cuneifurm bones,)
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ing the cuboid and middle cuneiform in length, jut
forward between the second and fourth bones of the

lwetatarsus 5 by which alternate projection the tarsus

and metatarsus are firmly interlocked, and secured

from lateral displacement. Surraces. Posterior. This

surface presents a small, slightly convex facet, broader

above than below, and directed backward and inward i
to articulate with the external facet of the scaphoid !

bone. DBelow this is a little rough space, to which some
ligamentous fibres are attached.* Awnterior. Trian-
gular, and slightly concave, for articulation with the
third metatarsal bone. JTuternal. A quadrilateral sur-
face, presenting two articalar facets: a smaller, situ-
ated at its anterior-superior corner, and articulating
with the outer side of the second metatarsal bone ; a
larger, vunning along its posterior margin,—prolonged,
and slightly convex, in the vertical direction—narrow
and plane g':‘ti‘.lr-:‘k‘t.‘l'.‘i{‘]_}‘,—-—l“l'uﬂt{‘{i imward, upward,
and a little®forward, to articulate with the middle
cunetform bone. Between these facets is a rough
depression, for the attachment of a lignment.+  Lu-
ternal. This surface, like the last described, presents
two articular fucets ; a smaller, situated at its anterior-
superior corner, and articulating with the inner side of
the fourth metatarsal bone : « laryer, also posterior,
wider above than below, s 1ichtly concave, and directed
obliquely outward, backward, and downward, to arti-
culate with the cuboid. The intervening space is
rough, and excavated for the attachment of an inter-
osseous ligament.I The cuboidal articular surface
Just deseribed is an independent facet, having a car-
tilage proper to itself.  But the little metatarsal facet
i front of it, and the similar metatarsal facet of the

* A few libres running backward and outward to the euboid
bhone,

T Interosseous ligament between this and the middle cuneiform
hone,

+ Cubo-cuneiform,




TARSUS IN GENERAL, 361

internal aspect, are continuous with the anterior sur-
face of the bone, and covered with a prolongation of
the same cartilage. The surface which articulates with
the adjacent cuneiform, and the posterior or sca phoidal
surface, are in like manner continuous with each
other—as indeed are the corresponding surfaces of all
the cuneiform bones. (The reason of this continuity is,
as we shall presently have occasion to explain, that
the scapho- cuneiform and inter-cuneiform articulations
are all lined, in the recent subject, by a common
synovial membrane, presenting but a single cavity.)
Superior. A quadrilateral surface, representing the
base of the wedyge, directed upward and outward, and
rough for the attachment of lizaments.* Inferior,
This aspect appears in the plantar region as a tuber-
cular ridge descending lower than the second cunei-
form bone, but not so low as the first. It is directed
downward and inward, and gives attachment to several
ligaments,+ to a tendinous slip,T and occasionally to a
few muscular fibres.§

OF THE TARSUS IN GENERAL,

367. Theseven bones that have now been deseribed
compose a region of elongated form, narrow and free
behind, where it rests upon the ground, gradually
widening towards its anterior extremity, which is sup-
ported by the metatarsus. This region, which forms
of itself the posterior moiety of the vault of the foot,
presents a longitudinal and a transverse curvature : so
that it is conver in both directions above, and concave

* Dorsal lizaments passing hence, in all directions, to the con-
tiw“i'l' homes,

t Plantar lizaments extending to the cuboid and internal
eaneiform bones, also a strong Fasciculus, paszing transversely to
the fifth rmetatarsa) bome, and some flibres ranning forward to the
third rnéetatarsal bane,

::. i'lf-'.l‘.’l the Leticlisn -"rr I'i'llf' IIIIIEILIJIH IHHHI_‘HH.

3 Of the flexor pollicia brevis,
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in both directions below. It is also twisted, so to
speak, upon itself, in such a mauner, that its posterior
halt 1s most extensive in the vertical dimension, and
consists of bones piled one upon the other: while its
anterior half, on the contrary, is most extensive frans-
versely, and consists of bones ranged side by side.
Hence, each of the four principal aspects of the tar-
sus—viz. its superior, inferior, and two lateral aspects—
presents a surfuce at one end, narrowing to a border
at the other. Thus, the superior aspect presents, in
front, an expanded convex swrfuce, formed by the
scaphoid, cuboid, and three cuneiform bones ; behind
this appears the comparatively narrow trochlea of the
astragalus : and, still further backward, the upper
border of the projecting lever of the heel.  So, too, the
wnferior view presents in front, the wide excavated
under-surface of the anterior group of bomnes ; and,
behind, only the narrow lower aspect of the lever of
calcaneum.  Again, the ‘nner aspect presents, in
front, a border formed by the tuberosity of the internal
cunetform and seaphoid bones, and by the neck of the
astragalus ; and, behind, an expanded surface formed
by the inner side of the body of the astragalus, and by
so much of the corresponding aspect of the calcaneum
as lies behind its lesser process.  In like manner, the
ouler aspect presents, in front, a border formed by the
narrow outer side of the cuboid bone, and greater pro-
cess of the caleancum ; and, behind, an extensive sur-
Jace formed by the bodies of the astraoalus and ealea-
neum.,  OF these aspeets the fuferdor is remarkable for
its irrecular tubercular :']]IHH'_:].I“,';]H'{'_ Thus, 1t presents,
posteriorly, the three tubereles of the ealeaneum @ in
front of these, the obligue ridee ol the cuboid, and the
tubercular lower border of the external cuneiform
bone ; while further inward. appear the tuberosities of
the mternal cuneiform and seaphoid  bones, which
though they appear on the lateral aspeet of the tarsus,
project downwards also into the plantar region, so as
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to form a thick ridge along its inner margin. This
surfuce also presents the two principal tendinous
grooves of the tarsus, one (sometimes double) on the
lesser process of the ealecaneum, the other on the
cuboid bone. The former is continuous behind with
the oblique groove on the posterior extremity of the
astragalus ; (361) the latter leads externally to the
inferior of the two oblique grooves on the outer sur-
face of the calcaneum. (3358) The dorsum of the tarsus
18 comparatively smooth and level. 1t presents, poste-
riorlv, the trochlea of the astragalus (the centre of
which surface corresponds with the point of junction
between the posterior two-fifths and the anterior
three-fifths of this aspect). In front, and a little to
the outer side of this articular eminence, appears an
excavation of considerable size and depth, which may
be called the dorsal fussa of the tarsus (in contradis-
tinction to its plantar excavation), This fossa is
bounded, below, by the greater process of the calca-
neumn ; behind, by the body of the astragalus; and
aborve aud on the inner side, by the neck of the
astragalus, which arches over it obliquely forward and
inward. In front and t:}:L{:rIm”}' It 18 open, It lodues
part of the interosseous ligament that connects the
astrazalus and calcancum ; it also gives attachment to
two other livaments,* and a muscle.t It iscontinuous
behind with the oblique canal formed by the junction
of the crooves of the astrasalus and calcancum ; of
which canal, indeed, it may be considered as the ex-
panded extremivy.,  Of the lateral aspects of the
tarzus, the wnlernal 18 somewhat eonvex, the exfernal
nearly flat ; each presents at its upper and posterior
part the articular surface for the l‘!iu'l'#_::-iijnlllull_{_;‘ -
leolus.  Below thia surface, on the oufer side, ipprears
the external surface of the body of the ealeancumn,
with ita central tuberele for the attachment of a liga-

* Haperior ealeanea-enhoid, anid external caleaneo-scaphoid,
* hatensor brevia digitorum,
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ment.* Further forward may bLe observed, in succes-
sion, the two oblique grooves of the calcaneum, with
the tubercle which separates them,—and the tuberosity
of Lhe cuboid, with its smooth facet for articulation
with the sesamoid bone of a strong tendon.t Below
the malleolar surface, on the ‘uner aspect, appears a
rough depression of the astragalus ; and below this,
again, the tubercular extremity of the lesser process of
the caleaneum ; both attaching internal ligaments of
the ankle-joint.

309. Of the cutremities of the tarsus, the posterior
presents only the hinder aspect of the calcaneam, and
requires no notice here. The anterior, on the con-
trary, 1s a very remarkable border, formed by the
cuboid and the three cuneiform bLones. It is trans-
'Vet':-:uly curved so as to present a convexity upward,
and it inclines from within obliquely outward and
backward, so that its inner extremity (formed by the
first cuneiform bone) occupies a position full Lalf an
inch in advance of its outer extremity (formed Ly the
cuboid bLone). Tt is rendered uneven by the projection
of the internal and external cuneiform beyond the
level of the middle cuneiform and cuboid bones. Of
this arrangement we shall have occasion to speak
more particularly in our description of the metatarsus,
with which this border articulates.

MECHANISM OF THE TARSUS,

3‘70. T}IiS '.Ii"i-"if."'it]“ ﬂf. our H'Lllj'iuut_ iHL‘-I'I.H]US, ﬁl'ﬂt, a
deseription of the tibio-tarsal or ankle joint, by which
the foot is hinged to the lew : and, secondly, an analysis
‘I.ITI- tullli.:' ;”lr!' J"I'Fl"q'-i'.?\"”l!- j“i“l-"i ;{IHI l'llr L!“_r ]”'!.-'{:IHI.”:IL':II HI*I‘;[“;E-
ments which giw t'fﬂﬂf:"l'”;*f and strength, lull__*.'ulht'l‘ with

* Middle division of the external lateral ligament of the ankle-
Joint.,

t That of the peronens loneus,

+ The astragalus attaches the deep, the lesser process of the
l.“n'.]l L e 11“.' H”f;‘l’ J:;I'-'I[Ii" J,.:|:| 1_'1', 1-"..1.}“." i“!p!l]“ti I:ITL"I".IEI 1!5,_".1!1]':'11:'.
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a considerable degree of mobility, to this region of the
foot.

S71. The articulation of the ankle is a ginglymaus or
hings-joint capable of angular motion in the vertical
pl.ne, to the extent of about 35°, It is effectually
secured from lateral dislocation by the projection of
' the maleoli, which descend, one on each side of the
‘astrazalus, forming a sort of box for its reception ; so
that luxation on either side is absolutely impossible,
except in case of fracture of the corresponding malle-
olus.  Another provision, tending to maintain the
bones firnly in their relative position, consists in the
shape and adaptation of the opposed surfaces. The
trochlea of the astragalus presents a median groove,
and two lateral elevations, respectively receiving, and
received into, a median ridge, and two lateral depres-
sions on the terminal surface of the tibia. In the
median position of the foot, when it rests horizontully
on the ground, the astragalus receives the pressure of
the tibia at right angles, and none of the ligaments of
‘the ankle-joint are put upon the stretch—a circum-
stance which may be noted as one of the conditions
on which the aptitude of man for the erect posture
depends.  From this median position the foot is
raised, in flexion, about 10“ or 15%, and depressed, in
extension, between 20 and 25°; the former move-
ment being checked by the posterior, and the latter
by the anterior lizaments of the Joint.  In fexion,
the wide anterior extremity of the trochlea of the
astragalus is brought Letween the two maulleoli, and
completely fills the intervening space ; so that, in this
att -'.iJ-’]i.-T ¥ l:Lf’.‘:i"H.l moverments ol the ‘jan are Jpos-
sible : but inerstension, the narrow posterior extremity
of the trechilen comes between the malleoli, only par-
tiruly filling the space bounded by those processes ; so
that, in this posture, sheht lateral, or rather rotator
movements, by which the toes are pointed a little

imward or outward, may be performed.  And this I
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take to be the true explanation of the fact that the
trochlea of the astragalus is narrower behind than
before,—a fact of which anatomical writers have not
hitherto pointed out the meaning. Cruveilhier has
evidently overlooked it, in asserting, without reference
to any particular position of the foot, that lateral
movement of the astragalus necessarily involves dis-
placerent or fracture of the external malleolus.
Bourgery goes to the other extreme, in attributing to
the ankle joint movements of adduction and abduec-
tion, by which the sole is turned inward or outward.
Each of these movements would involve partial sepa-
ration of the opposed surfaces; so that the tibia
would touch the astragalus on the inner side only, in
adduction,—on the outer side only, in abduction. I
have satisfied myself, by repeated observation, that
the lignments permit no such separation of the bones ;
which, even if possible, would probably injure the
joint, by causing an undue accumulation of pressure
on particular points of its articular surfaces.

The proximity of the ankle-joint to the heel is an
important feature in the organization of the limb. It
not only determines the leverage of the extensors of
the foot, and the proportions of velocity and force in
the motions which they produce, but it enables us, by
simply elevating or depressing the knee, to modify the
character and properties of the support which the foot
affords to the leg.  In the former posture, when only
the anterior extremity of the sole touches the ground,
force 1s transmtted very indirectly, and by the inter-
vention of a long spring in the tibin: in the latter
position, on the contrary, when the heel rests on the
ground. a comparatively direet and rigid support is
afforded to the lec. 'The first-deseribed attitude is
employed to distribute the foree of sudden concussion
(that of a jump, for example) ; the second posture is
assumed when the foot is required to sustain some
heavy continuous pressure (that of the trunlk, for
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instance, augmented, as it often is, by the addition of
a ponderous burden).

This explanation may be confirmed, and the advan-
tage of the existing arrangement illustrated, by consi-
dering the effect of a different structure.

It the trochlea were situated at a greater than its
actual distance from the heel—if, for example, the
tibia were supported on the centre of the pedal arch—
the aptitvde of the limb to sustain pressure and con-
cussion would be diminished. Sudden shocks on the
anterior extremity of the sole, being received by a
shurter spring, would pass more abruptly to the leg ;
and continuous pressure, finding its way less directly
to the ground, would strain more severely the bony
and ligamentous structure of the foot. If facts are
required in further corroboration of these views, we
may refer, on the one hand, to the violent concussion
of the whole body, occasioned by a fall upon the heel ;
and, on the other, to the strain on the plantar liga-
ments, resuiting from an attempt to support a heavy
burden while the heel is elevated from the ground.

572, The mechanism of the wtertarsal articulations
mzy be considered with reference, first, to mobility,
and, secondly, to elasticity. The astrazalo-calcanean,
agtragzalo-scaphoid, and ealcaneo-cuboid joints, are
capable of comparative'y extensive movements, by
which the attitude and direction of the foot are vi&-:ihly
changed.  The renaining articulations, including the
three scapho-cuneiform, the two intercunciform, and
the cubo cuneiforin joints, together with the cubo-sca-
]’.lI’ih't—‘i ".'fh‘:ﬂ it. f*:-fid.'r,ﬁ-s_: e ,=41|,=-ir:f;|Jti|;|f: unJy of W:I‘J"
limited movemnents, contributing to the general flexi-
bility and elasticity of the tarsus, but producing no
genaible alteration in its posture,

The seven last-mentioned Jjointg are, in the recent
suhbject, all lined by a common synovial membrane,
which covers the front of the scaphoid, and the poste-
rior surfaces of the three cuneiform bones, sending
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prolongations between them, as well as into the culio-
scaphoid joint (when it exists), and from thence into
the cubo-cuneiform.  The calcaneo-cuboid joint has a
separate synovial membrane; as also has that portion
of the astragalo-calcanean joint which lies to the outer
side of the astrago-calcanean oblique canal. That
part of the astragulo-caleanean joint, however, which
lies on the inner side of the canal, is lined by a conti-
nuation of the same synovial membrane, which covers
the surfaces of the astrago-scaphoid articulation. The
two joints, indeed, appear at first sight to lLe perfectly
discinct ; the lesser process of the calcaneum being
separated, in the skeleton, from the scaphoid bone by
a triangular interval through which part of the arti-
cular under-surface of the head of the astragalus ap-
pears 1n the plantar region. In the recent subject,
however, a strong ligament stretches across the in-
terval from the lesser process of the calecaneum to the
scaphoid bone, furnishing the head of the astracalus
with a flexible, yielding support, and presenting a sur-
face along which the synovial membrane is reflected
continuously from one bone to the other. Thus,
though there are ten joints in the tarsus, there are
only four separate synovial cavities.® The shape and
curvature of the opposed surfaces in these joints
having been already described, T shall proceed at once
to consider the direction and effect of their several
movements, ol which no full and satisfactory account
has bitherto been published.

873. The caleaneum performs upon the astragalus a
movement of rotation, the axis of which is the middle
of the astragalo-caleanean interosseous ligament. The
position of this axis is shown at @, in the annexed

L]

diagram. It lies between the body and lesser process

* Sometimes the synovial cavity in front of the seaphoid com-
municites (through the cubo-seaphoid Jjoint) with that which
lies behind the seaphoid; in which ecase the number of scparate
synovial cavities in the tarsus is reduced to three.
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of the bone, at the junction of the two posterior thirds
‘with the anterior third of its length, In rotating on
this centre, the body of the
calcaneum advances be-
neath the body of the as-
tragulus, while its lesser
process recedes beneath
the neck of that bone. The
advance, however, is more
extensive than the reces-
sion, because the centre of
motion 15 further from the
middle of the body than
from the middle of the
esser process. Hence the
*elative position of the neck
of the astragalus and the
esser process i3 compara-
ively little changed ; but
she body of the calecaneum advances nearly a quarter
of an inch. But, again, as the body of the caleaneum
wrticulates by a conver surface directed upward and
orward, with a concarity on the astragalus having an
Pposite aspect, it cannot slide straicht forward, as it
night upon a plane surface hnri;r.u::t:tll_v disposed, but
8 compelled to desecnd a little in advanging,  This
lescent is from one-eivhth to three-sixteenths of an
neh oin exient. A CONVerso 'rl.ihllltr;l.tlif}]l of F-‘.ul'f‘:lr_:!-a
wompels the Jesser process to ascend a little asg it
ecedey, .‘#fur-':n'w.'f:r, as the Imriy of the calcaneum
fvancesy by rotation on a centre situated at its inner
ide, ita advance muat be accompanied by a motion
f 113 anterior extremity inward (and, of course, of its
08terior extremity in the opposite direction),

The effect of this compound movement of the calea-
eurn upon the anterior recion of the foot is casily
raced.  The caleaneum articulates in front with the
uboid hone, which supports the outer side of the

BB

-=_____.-'"__
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metatarsus and phalanges; while the head of the
astragalus is connected, by the intervention of the:
scaphoid and cuneiform bones, with the inner side of!
those regions. The eflect of advancing the body of!
the calcanewn, while the astragalus remains fixed on |
the tibia, 1s, therefore, to push forward the outer side:
of the foot, and to point the toes inward. And the:
effect of lowering the body of the calcaneum, while the
astragalus remains a-tutiu:mr), is to depress the outer-
border of the foot, and to give the sole a direction
obliquely downward and inward, To this latter effect:
the wnward motion of the anterior extremity of the:
calcaneum slightly contributes,

The astragalo-scaphoid and ecalecaneo-cuboid joints:
are nearly on a line with each other, and their motions:
are always simultaneously performed.  They may, .
therefore, both be examined at once, as forming a:

double articulation, by which the anterior and pos--
terior moietics of the tarsus are moveally jointed to--
gether. The oval, convex head of the astragalus, and |
the sinuously concave ante-
rior surface of the calcaneum,
are represented respectively
ab A and B, in the annexed |
di:ugr:tm (taken, as the student
will observe, from the left
foot). 'The concavity of the
caleaneum IL‘]HE*-P]It'- a shal-
low groove, running obliquely
downward and inward, in the
direction b b, parallel to the long diameter a @ of the
head of the astragalus. The ":C'l]r]mlil boue descends
obliquely inward upon the head of the astragalus, in
the direction of its long dinmeter, @« a. T le cuboid |
pu'f'nrlm a parallel movenrent on the ealeaneum,—
gliding in the direction b b of its shal ow groove. But
the cuboid descends further than the sc ap]nml whence
it follows that the latter bone executes a rotatury
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movement on the head of the astragalus, in addition
to 1ts descent, or flexion, thereon, Further, the head
of the astragalus being convex, inclines obliquely
backward below its centre, so that the scaphoid, in
descending upon it, also recedes a little. The effect of
the oblique descent of thescaphoid bone, and of its reces-
-slon, is to lucrease the convexity of the antero-poste-
'rior arch of the foot, and to point the toes inward.
The rotatory motion occasioned by the cuboid descend-
ing further than the scuphoid bone, has for its effect
'to depress the outer and to raise the ¢nner border of
' the fuot ; z0 that the sole is turned obliquely inward.
When these movements of the two last-described
joints are performed concufrently with those of the
astragulo-calcanean articulation, the posture of the
foot undergoes a considerable change. The toes move
inward from their median position, describing an arc of
about 25 degrees, and the outer border of the foot is
brousht into a plane about an inch and a half below
the level of the inner border, The opposite movements
‘Testore the foot to its median position ; and inay be
continued further, so as to turn the toes and the
plantar surface outward. This action, however, is less
extensive than the former.  The outward range of the
toes daes not exceed ten degrees, and the elevation of
the outer border is sinall in proportion,
57+ Having thus examined the more extensive

motions of the tarsus, we may next consider the
obscure, but not less irnportant movements upon which
(80 far a3 the bones are concerned) the primary and
egzential quality of this region, viz., its elastieity, de-
pend<.  To facilitate this analysis, which has not
hitherto been Attermpted h:_; anatormists, I have male
use of the method previously cinpioyed in determining
ths r;rari.[a.if::rlf.i:*l lnhl,;unw' ol I'hn: F:;Ll'lr-'l| Liones % f'.']-r"ﬁ”} il
method which consista in tracing the course and dis-

tribution of concussions transmitted along each of the
five terminal columns of the limb.
BB 2
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When we alight, in jumping, upon the anterior ex-
tremity of the pedal arch, part of the force of impact
bends the ankle-joint, depresses the beel, and tells
upon the wuscles of the calf, which yield to it in the
manner of a spring, while another portion, which in-
creases as the foot is pointed more directly downward
during the concussion, passes longitudinally through
the tarsus to the tibia. 1t 1s with this latter portion
that we are at present concerned ; and its distribution
will be readily understood by the aid of the subjoined
diagram, which represents the tarsus and the posterior
part of the metatarsus, as seen from above. A4 4 1sthe
calcaneum, 73 the cuboid, C € the astragalus, £ the sca-
phoid, £, I, and G, the internal, middle, and external
cunciform bones ; while the figures 1, 2, 3, 4, 5, are
placed each upon the metatarsal bone of which it is
the numerical appellation.  The arrows l, m, u, 0, and
p, show the direction in which the force arrives ; and
the smaller arrows, b, ce, dd, ee, ff, i1, bk, indi-
cate its subsequent distribution.

The three cuneiform bones (£ I7 ), run obliquely
forward and outward from the scaphoid bone : while
the three first metatarsal bones (1, 2, 3), which they
respectively support, run obliquely forward aund in-
ward. Thus each cuneiform bone forms, with the
corresponding metatarsal bone, an obtuse angle having
its apex directed outward.  From this arrangement
it results, that concussion transmitted through the
first metatarsal to the internal cuneciform bone, 18
divided in the manner indicated by the arrows b 6, a
portion passing on to the scaphoid (), while the re-
mainder tells obliquely upon the middle cuneiform
bone (/). A shock passing through the second meta-
tarsal bone (2), is divided, first, between the middle
and external cuneiform bones (/7 and ). as shown by
the arrows ce, and again Letween the scaphoid and
external cuneform bones (/) and (), as represented by
the arrows d d. In like manner, the force of a blow
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upon the third metatarsal bone is divided, first between
‘the external cuneiform and fourth metatarsal bones

& - " . ]'ﬂ
la | |
| 5 \
L] sl (W
™ < = B

(G and IT), as shown by the arrows ee, and again be-
tween the scaphoid and cuboid bones (£ and ), in
the inanner I"f:jxl'f:d.'-l"—‘f:fi h_:.' the arrows fj

Thus, longitudinal concussion of the first three
metatarsal bones iy partially converted, in the tarsus,
into a lateral force, tending to thrust outward the



374 MECHANISM OF THE TARSUS,.

cuboid bone. And it is, I think, for the more ef-
fectual resistance of this pressure, that the base of
that pyramidal bone is turned inwards toward the
cuneiform bones, instead of appearing above on the
convex surface of the tarsus.

That portion of the force of impact which passes
from the cuneiform bones to the scaphoid, proceeds
thence through the astragalus (G (7) to the tibia. In
its progress through the tarsus, it traverses a bend
formed by the obliquity in opposite directions of the
cuneiforin bones and the neck of the astragalus. This
bend would be angular if the head of the astragalus
were brought immediately into contact with the cunei-
form bones ; by the interposition of the seaphoid bone
it 1s rounded into a gradual curve, the convexity of -
which is turned inward, as shown in the diagram by
the lines @ «, @' @', and «" «". This curve yields be-
neath concussion, its convexity increasing during the
passage of the force, and being restored immediately
afterwards (by the action of the ligaments and tendons)
to i1ts previous condition,

This curvilinear arrangement of the inner division of |
the tarsus is analogous in its effects to the double
inclination of the scaphaid bone in the corresponding
division of the carpus, and susceptible (as I shall pre-
sently endeavour to show) of a similar explanation.

The outer division of the tarsus presents a more
massive structure, less elastic, but in an equivalent |
degree more rigid than the inner. The two bones of |
which 1t consists are large, and placed nearly in a |
right line with each other, as shown in the diagram by
the lines g ¢ and % 7, representing respectively the
longitudinal axis of the ealeaneum and ecuboid bones.
Shocks transmitted alone the fourth and fifth metla-
tarsal bones, which this division of the tarsus supports,
pass almost dircctly through the cuboid to the eal-
caneum ; the only distribution of their force being that
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which takes place at the oblique cubo-metatarsal arti-
culation (see the arrow heads ¢ ¢ and £ £),

The explanation of this difference in the mechanical
construction of the opposite sides of the tarsus is
obvious. It is upon the ball of the greal toe and the
adjacent portions of the sole that we usually alight in
jumping and similar actions: it is therefore by the
(inner division of the tarsus that the miost numerous
~and most violent concussions are sustaimed, and that
elasticity is chiefly required. Hence the advantage of
its numerons obliquely-jointed bones, and its curvi-
lincur arrange=ment. The outer division, on the other
hand, acts principally as a lever stretching backward
frorn the metatarsus, beneath the astragalus, to re-
ceive the insertion of the great tendon of the heel.
To this purpose itis adapted by its comparative rigidity,
and by the almost rectilinear disposition of its bones ;
while its inferior elasticity involves no additional
liability to fracture, first, for the re: won, alveady men-
tioned, that this side of the tarsus receives fewer and
less violent eoncussions than the other; secondly,
because it does not. like the inner division, articulate
dir=ctly with the tibia,

Thus, then (to recapitulate these facts), we find in
the tarsus three distinet curvatures : onein the antero-
poaterior vertical plane, another in the transverse ver-
tical plane, a third in the horizontal plane. The two
vertical curvatures present their convexities upward,
and sarve the double purpose of increasing the strength
and elasticity of the tarsus in the vertical sense, and
of forming a plantar excavation, in which the nerves,
vesdals, and musgcles of the sole are lodeed in '-:Hllllf'f
fromn pressure,  The horcizontal curvature 1s confined
toy T,'r; : .II.TH’-,T -]r*r r;f I;:HF 1’:11-“;1-1 |'|'-J, Crnvie {Lt‘lr’ 1‘-l llili A ti fl
inward, and ity use i3 to pmmul,-: the longitudinal
elaaticity of that 'i'll.f'l' of the rezion in which it oceurs,
TI;I’:II:;H t haz hitherto esc L[_.'r"l'l the attention of ana-
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tomists, I regard it as a feature of essential importance
in the mechanical construction of this region; and itsex-
1etence in strong contrast with the rectilinearity of the
outer side of the tarsus has suggested the longitudinal
division adopted in the foregoing descriptions. And I
would propose this plan of classifying the tarsal bones,
for general use, as preferable to the old division into
two wransverse ranges like the horizontal rows of the
carpus, because this latter method, though sanctioned
by high authority, has the inconvenience of leaving
the scaphoid bone to be assigned to the anterior or to
the posterior row, or to be taken sepa ately as the
vestige of a third range immediate between the other
two. according to the particular views of individual
anatomists,

575. The strength of the tarsus, taken to imply its
power of sustaining concussion witlout rupture of the
arch, or dislocation of its several parts, depends partly
on the provisions for elasticity already described,
partly upon the tenacity and suitable arrangement of
the tarsal ligaments ; concerning which I shall have
some observations to offer on another occasion. Its
stremgth, considered with reference to the resistance
which each particular bone is capable of offering to
direct pressure, depends chiefly upon the distribution
of the cancellous tissue, which Bourgery has very
accurately described and ficured (A natomie de U Homne,
tom. 1., p. 129, and pl. 43). He has shown that the
direction of the principal fibres of the cancellous tissue
In these bones is by no means indeterminate. but has a
uniform relation to the nature and direction of the
strain which each is required to support. Thus, for
example, a vertical section of the caleaneum from end
to end exhibits the principal ibres radiating from the
astragalar articulating surface—some horizontally back-
ward to receive the transverse strain of the great
extensors of the foot,—a considerable number obliquely
downward and backward, to transmit, through the
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tubercles of the heel to the ground, the pressure
received from the astragalus,—while a third set run
forward, diverging from each other as they advance,
to strengthen the greater process. As, however, this
bone is subject to no directly vertical pressure, nor to
any strain which directly vertical fibres would help to
resist, 20 we find no such fibres in the cancellous strue-
ture, but in their place (between the fibres that de-
scend obliquely backward and those which descend
obliquely sorward) an empty triangular interval. The
same economlcal distribution of materials is observed
in all the tarsal bones ; and it accounts for the great
resisting power which they possess in proportion to
their weight.

OF THE METATARSUS,

576. The metatarsus presents a series of five bones,
of the cylindrical class, separated hy four interosseous,
gpaces.  The Lones diverge a little from each other at
their anterior extremities, which rest upon the ground
and articulate with the toes ; they are elevated at an
anzle of from 25 to 30 degrees posteriorly, where they
articulate with each other and with the tarsus. Like
the corresponding bones in the hand, they are distin-
gnizhed by numerieal appellations, as the first, second,
third, fourth, and fifth, counting from within ontward.
The interosseons spaces (which are numbered in the
Barne manner) dirminish in extent from the first to the
fourth. They lodee several small museles, of the same
name, arrangedin a dorsal and a plantar series.

COMMON CHARACTERYS OF THE METATARSAL BONES.

f_--—ﬁ

10, The posterior extecmity of each metatarsal hone
18 werdze. '"'-IhF'.jl‘:'I, “and offurs a terminal surface, sinooth

f"ﬂ' articulation with the U ! deaaal and o ;n"rmmr

* Except that of the fourth, which is enbaidal,
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aspect, rough for the attachment of ligaments, and
two laferal aspects, presenting smooth cartilaginous
facets,™ and rough licamentous impressions, for arti-
culation with contiguous bones. The anterior extremity,
or head, has n ferminal articular convexity, received
into the cup-like depression of the corresponding
phalanx, and extending further backward below than
above ; two lateral aspects, each presenting a depres-
sion, surmounted by a fubercle for the attachment of
ligaments: a superior aspect marked with a transverse
groove also for ligamentous insertion ; and an inferior
aspect presenting in the middle a small semilunar
depression, which corresponds to the flexor tendon, and
18 bounded on each side by a small articular eminence,
continuous with, and prolonged backward from, the
terminal convexitv. These elevations, of which the
external is the more prominent, may be called, to
facilitate reference, the condyloid eminences of the
head. The shaft is curved longitudinally, so as to
present a convexity upward—a concavity on the
plantar aspect; it tapers gradually from the tarsal
extremity to the head. In the metatarsal bones of the
great and little toe, or first and fifth of the series, it is
always distinctly prismatic.  In the three intervening
bones its form, though usually prismatie, varies con-
siderably in different -u|-|vr:t=: being sometimes almost
cylindrical, sometimes transversely flattened so as to
present a mere border above and below.

DIFFERENTIAL CHARACTERS OF THE METATARSAL
BONES.

378. The metatarsal bones differ from each other
in size, The second is the longest of the series ; the
third, fourth, and fifth follow in succession : the first
is L]m shortest of all.  On the other hand, the first is

* Except the first, which has no lateral articular facets ; and the
fifth, which has none on the outer side,
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greatly superior in breadth and thickness to all the
rest. and, in point of weight, nearly equals any other
two of the series. The dorsal aspect of the first meta-
tarsal bone is directed upward and {nward ; the cor-
responling surfices of the other bones look upward
and outward, and the obliquity of their inclination
increases from the second to the fifth. The three
middle metatarsal bones differ little in form ; the first
and fifth are distinguished by several peculiarities
from them, and from each other.

579. FIRST METATARSAL BONE. The tarsal ex-
tremity of this bone is distinguished by the absence of
lateral articulate facets ; its terminal surface is semi-
tunar, or kidney-shaped, for articulation with the
internal cuneiform bone ; it looks backward, upward,
and outiward (whercas the corresponding surface of the
other four bones is directed backward and upward,
and more or less inward). The circumference of this
extremity i3 marked with a groove for the attachment
of lizaments.®  Tts inferior angle is prolonged down-
ward and outward, forming a rough tuberosity for the
insertion of a tendon. 4+ Its outer side gives origin to
part of a small muscle.t The ketd of this bone is
remark ble for its breadth, and presents, underneath,
a median smoath ridge, separating two lateral depres-
gions which glide on the sesamoid bones of the great
toz.  The shaft iy very strone, and its prismatic form
well marked. Ity dorsal surface is smooth, convex,
subcutaneous, and directed obliquely upward and in-
ward ; its plantar aspect i3 concave longitudinally,
piatie trangversely, wide and directed obliquely inward
bonind, narrower and directed downward in front,

while in ita whole leneth it 18 covered by a muscle and

A u',-"ifl-'.url_; ]"."."T"l:".i iT_-; i-,f'.".r:_:‘;un" '.,-1”*{';”.-.4 J.|='. COolnecave
longitudinally, plane in the opposite direetion, much
Tarso-metataraal, + That of the peronens longus,

Inner head of the firat dorsal interossenns,
3 Flexor brevis pollias, and tendon of the lexor longus pollicis,
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wider behind than before, and covered by a muscle, * to
the fibres of which, however, it does not give origin.
Of the borders by which these surfices are separated,
the external (also inferior) extends from the tuberosity
of the tarsal extremity to the outer condyloid eminence
of the head ; the superior runs from the upper angle
of the tarsal extremity to the external lateral tubercle
of the head, and the iuternai passes from the inner
angle of the tarsal extremity to the inner condylovid
eminence of the head. The course of these borders
along the shaft requires no particular notice. They
are all prominent. The external is deeply concave ;
the superior corresponds in the recent subject to a
tendon.-k

580. SECOND METATARSAL BONE. The superior
length of this bone depends chiefly upon its prolonga-
tion backward into the cuneiform recess of the tarsus.
Its tarsal extremity is wide above, narrow and tuber-
cular below. The terminal surface of this extremity
1= smooth and triangular for articulation with the
middle cuneiform bone. Tts {nner side presents, at
1ts upper part. a smooth facet for articulation with the
mternal cuneiform bone, and, inferiorly, a rough space
for ligamentous attachment.  Its outer side presents a
superior and an inferior articular surface, separated
by a rough lignmentous depression, and each sub-
divided by a vertical elevation into an anterior and a
posterior facet.  Of the four facets thus formed, the
two anterior are directed outward and forward, to
articulate with the third metatarsal bone: the two
posterior (which are sometimes joined together so as to
form a vertieal linear surface) look outward and back-
ward to articulate with the external euneiform bone.
The head agrees, in every particular, with the com-
mon deseription already given. Tt is more or less
flattened from side to side, so that its vertical exceeds

* First dorsal interosseons, 1 Extensor proprius pollicis.
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its transverse diameter. Its lateral tubercles are pro-
minent, and its upper surface presents a transverse
ridye for ligamentous attachment. The shaft of this
bone, in well-marked speciniens, presents an inferior
and two lateral [ines, separating a superior and two
lateral surfaces. ‘lhe lateral lines commence, poste-
riorly, one on each side of the dorsal aspect of the
tarsal extremity ; approach one another as they ad-
vance ; and diverge again, near the head, to terminate
each at the corresponding lateral tubercle. The
injerior line commences at the lower border of the
tarsal extremity, rurs along the shaft, keeping to the
outer side of its median line, and bilurcates in front
to terminate at the two condyloid eminences on the
under surface of the head. From the course of these
lines the shape of the intervening surfices may be
mferred, The superior surface is narrow in the
middle, where the lines approach each other, and ex-
pands a little at each extremity in consequence of
their diverzence, It looks upward and a little out-
ward, and corresponds to the e ond extensor tendon.
Tue lateral zurfaces are separated above by the width
of the aspect just described, but they meet below at
the inferior border.  As this border lies to the outer
gidde of the median line of the shaft, the tnternal
lateral surface extends further round the bone, in-
feriorly, than the external. (The lower part of the
internal surface, indeed, looks so much downward that
it i3 sometimes deseribed separately as a plantor
aspect.) By 1its lateral surfaces, and by the under
gidde: of ity tirsal extremity and of its head, this bone
gives partial attachment to three muscles,”

* The internal lateral eurface gives origin 1o the onter fibres of
t}:l.;" ‘.'-nrl'.' I':"rr-"ll :.hh-r 1--!'!,-'[-1 ;;“ul rh'- ".{="r”:lj Iil:"ril] ."Hrj-:ll'i" ti 11_1”
inner fibres of the second dorsal interosscons; a temdinous slip
of each of theas moscies arises from the under border of Lthe tarsal
extremity; andd a fascienlus of the transversus pedis from the
ander aspect of the head,
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581. THIRD METATARSAL BONE. The farsal extremity
of the boue articulates, by a triangular terminal surface
with the external cuneiform bone, by two facets on its
inner side with the second metatarsal bone, and by a
single facet on its outer side with the third metatarsal
bone. The shaft and head exactly resemble those of
the bone just described. 1t gives partial attachment to
five muscles.®

982. IFOURTH METATARSAL BONE. Closely re-
sembles the two preceding oves, except at its tarsal
extremity, which is of a cuboidal form, and presents,
posteriorly, a quadrilateral surface for articulation
with the cuboid bone—on the {nner side a smooth sur-
face, divided into an anterior facet which articulates
with the third metatarsal bone, and a posierior nar-
rower facet, which articulates with the external cunei-
form,—and lastly, on the outer side, another ficet
for articulation with the fifth metatarsal boune. It
gives partial attachment to five muscles. +

383. IIFTH METATARSAL BoNE. The tarsal ex-
tremity of this bone articulates, belind, by a triancular
oblique surface, with the cuboid bone, and internally,
by a flat fucet, with the fourth metatarsal bone. 1ts
outer side presents a tubercular prolongation, called
the tuberosity of the fifth metatarsal bone, which gives
insertion to two tendons.y Its wpper and lower sur-
faces are remarkably wide. The shaft of this bone is

* By its lateral surfaces to the outer fibres of the second, and
inner fibres of the thivd, dorsal interosseons musele : by the under
aspect of its tarsal extremity to the first plantar interosseous
muscle, and a few fibres of the abductor obliquus pollicis; by the
under aspect o' its head to a ship of the transversus pedis.

t By its Tateral surliees, to the outer tibres of the third.and the
inner libres of the fourth dorsal interosseous : by the under sur-
[ace of its tarsal extremity, to the sceond plantar interosseous, to
a tendinous slip of the third dorsal interosseous, and to a few
lihl"l_‘:'i HI. |hf" Ill]‘ll“i'“”' l]']'lll'i.llllll!'i I'I-H“"H'i:;-_ :]|'||.'[ t’:" [i.]l.' 'lllﬂll'l.' ‘q“l!ﬂ"'-ﬂ
of its head, to a fscieulus of the transversus pedis,

1 To the peronens brevis, and below that to a slip of the
abductor minimi digiti.
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very wide posteriorly, but tapers and curves outward
as it approaches the head. Instead of being flattened
‘transversely, like the three preceding bones, it is
flattened from above downward ; so that, whereas they
present wide laferal surfaces, and a prominent border,
on the plantar aspect—this bone, on the contrary,
presents wide surfices aborve and below, and a pro-
minent border on the outer side. The lead is turned
-somewhat outward, in consequence of the curvature of
‘the shaft, and has an irregular tubercular appearance.
" This bone gives partial attachment to six muscles.*

OF THE METATARSUS IN GENERAL.,

254, The five bones that have now been desecribed
compose a quadrilateral region, rather wider before
than behind, convex transversely, and more slightly so
in the long tudinal sense also, aborve ; concave, in both
directions, below. Ot its bor f:-ff,m, the ‘nternal, formed
by the first metatarsal bone, is thick and straight ; the
external, formed by the fifth metatarsal bone, is thin
and concave ; the anterior, represented by the line of
heads, is convex : the }FJ‘!:-"F‘.' tor, presenting the range
of tarsal extremitics, 18 rendered uneven by the pro-
jections of the second, fourth, and fifth bounes, beyond
the line of the first and third. The MECHANISM of the
metatarsus 13 very simple,  The tarso-metatarsal and
Intermetatarsal articulations are gliding joints, the
motions of wihich, though limited by strong (lorsal,
plantar, and interosscous ligaments, give consideral |L
flexibility to this region, um.lhn;r it to mould and
adapt itself to the inequalitics of the surface on which

* By its internal surface, to 1hf- outer filires of the fonrth dorsal
interosaeons rmuacle ; by the under surface of the tarsal extrenity,
tn a few fibres of the flexor brevis minimi digity, to the third
plantar interoesenus muscle, and to a tendinous .ali;' ol the Tuurth
dorsal; by the tuberosity, to the peroneas brevis, and to & <lip of
he abdnctor minimi rhrm, and, by the head, to a fusciculus of
he transversus pedia,
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1t rests. The mutual interlocking of these joints tends
evidently to secure the bones, both of the tarsus and
of the metatarsus, from lateral displacement. The
great strength of the first metatarsal bone is explained
by the fact, already pointed out, that concussions are
usually received by the ball of the fuot, and pass along
1ts inner side to the tibia. And lastly, the concavity of
the under surface of this region, together with the
similar excavation of the tarsus, affords room for the
secure lodgment of the plantar nerves and vessels.
STRUCTURE. Resembles, on a reduced scale, that of
the humerus, and other large bones of the cylindrical
class. DEVELOPMENT, By two points of ossification,
one for the body, the other for the head, with the ex-
ception only of the first metatarsal bone, which (like
the corresponding bone of the metacarpus) has the
second ossific point at its tarsal extremity—a charac-
ter by which, as we shall presently find, it is assimi-
lated to the phalanges.

OI' THE PHALANGES.

385. The phalanges of the foot resemble, in number
and general arrangement, the corresponding bones of
the hand, already described. The toes, like the fingers,
are five in number, each consisting of three phalanges,
with the exception only of the great toe, in which the
middle phalanx is deficient, and the first articulates
immediately with the third.,  Thus, viewed collec-
tively, the toes present a series of fourteen phalanges,
disposed in three rows, of which the first and third
contain five bones each, the second ounly four. The
phalanges of each of these rows exactly resemble those
of the corresponding range in the hand—with the
exception of certain modifications of form, depeunding
evidently upon imperfect development. Thus, the two
phalanges of the great toe, which are large and fully
developed, are exact repetitions of the two phalanges
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f the thumb; and between the remaining fingers
wnd toes the only notable difference is, that these latter

are of comparatively diminutive size—their first pha-

anges disproportionately slender,—their second and
ird phalanges mere rudimentary nodules of bone,
nueh as either phalanx of a finger would appear, if its
haft were deficient, and its two extremities Joined
ogether. We shall, thercfore, to avoid unnecessary
epetition, refer the student, for further information
:woncerning these bones, to paragraphs 303—8 inclu-
ive : wherein are described, first, the common cha-
acters of all the phalanges, and, secondly, the par-
icular characters of each row.* As to the precise
dentification of individual phalanges, they are only
listinguished among their fellows of the same row by
heir relative size,— which diminishes from the first to
he last in succession,

336, In point of structure, also, these bones resemble
hose of the fingers. Their movements are of a similar
iind, but, with one exception, more limited in rangce,
‘he excepted movement is that of ertension, which
an be carried a little farther in the toes than in the
ingers.  They are developed by two points each, one
or the body and one for the metatarsal extremity.
‘hat of the body appears early in feetal life ; that of
he terninal epiphysis appears, in the different pha-
snged, al various periods Letween the fourth and
eventh year after birth,  The union of the two parts
oes not take place till the seventeenth or eighteenth
ear. All the phalanges give astachient to museles

* In applyving these deseriptions to the foot, the student will
nd two or thres verhal alterations nes essary.  Thus, the word
wetacarpal mnst he read metalarsal, and the worrd ]::llm:lr
laniar, &, It must also be remembered that the hand hangs
ertically with ita doreum looking backward : wherens the Fonl
4ts in a hocazanfal position, with the toes pointed forward, and

e doraal aurface directord upwared.

t The attachrnenta of these muscles are aa follows — Erfenee ra.
he ext o nacr langus digilarum 13 attached to the dorsal surlace of
[ -
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those of the great and little toe have special motors.
Their wse in the mechanism of the lower extremity
seems to be inconsiderable, and is evidently diminished
by the custom of wearing shoes., However, when
their action is unimpeded, they extend the surface for
the support of the leg, and by grasping the little in-
equalities with which they meet, give it a firmer hold
upon the soil. They continue to the latest moment
the pressure of the backward foot against the ground,
in the various actions of progression. They also in-
crease the elasticity of this region when opposed, as a
spring, to concussion ; and, when the body inclines
too much tforward, assist in restoring its equilibrium,
and preventing its fall.

OF THE FOOT IN GENERAL.

387. The general configuration of the foot has been
noticed in the introductory paragraph of the foregoing
description (353) ; and the strength, mobility, and
elasticity of its structure, so far as they depend on the
arrangement of the bones, have been fully explained
in the paragraphs on the mechanism of its several
regions (370—05, 384, 386). Its uses as an organ of

the second and third phalanges of the last four toes. The ex-
tensor brevis digitorum is attached to the dorsal surface of the
first phalanx of the great toe, and of the third phalanges of the
sceond, third, and fourth toes, The exfensor ;}ru}n‘iﬂ.ﬂ' pﬂ”if‘fa’ 18
inserted into the dorsal surface of the terminal phalanx of the
great toe.  Flewvors. The flexor longus digitorum is inserted into
the plantar surface of the terminal phalanx of the last four toes,
The flexvor brevis digiforum is inserted into the lateral border of
the sccond phalanges ot the four last toes. The flexar brevis pals
livis is inserted into the plantar surface of the terminal phalanx of
the great toe.  The adduetor and the two abductors (oblique and
transeerse) of the great toe are attached respectively to the inner
and outer side of its first phalanx, which also gives insertion un-
derneath (by the intervention of the sesamoid bones and capsular
ligament of the metatarso-phalangeal joint) to the flexvor brevis
pollicis. A special abductor and flexvor are also attached to the
first phalanx of the little toe.

= —— [ P
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support and locomotion have also been noticed inciden-
tally ; and its analogies to the hand, which we have
already referred to in general terms, will be more
exactly analyzed in the following chapter.

585, I have observed a curious fact respecting the
course of the medullary canals in the hand and foot,
which, as it tends more closely to assimilate the two
orzans, and may throw light upon a disputed point
concerning the analogies of certain of their hones,
deserves a brief mention in this place. The medullary
foramen of the first metatarsal bone enters the shaft
obliquely towards its phalangeal extremity ; whereas
in the other four metatarsal bones it runs in the oppo-
site direction, i.e. towards the tarsal extremity, An
exactly similar difference in direction is observed be-
tween the medullary foramina of the first, and four
succeeding bones of the metacarpal region of the hand.
In the plalanges, both of the hands and feet, the
medullary foramen, when it exists, runs in the same
direction as that of the first metacarpal (or metatarsal)
bone, viz., towards the distal extremity. Thus a new
analogy is established between the bones that support
the thumnb and the great toe on the one hand, and the
phalanges on the other.  And the constant and exact
correspondence of the hand and foot in this particular
18 rendered the more remarkable by the fact that an
equally constant difference exists between the two
limba with respect to the course of the medullary
foramina in their remaining cylindrical hones—those of
the humerus, radiug, and ulna, all running towards
the elbow, while those of the fernur, tibia, and fibula,
all run from the knee.  The reader will find a circum-
stance of a similar nature recorded at note *, page 166
supra, with respect to the nutrient foramina of the
ribs : and the fuestions, appended to that note, con-
cerning the purpose and meaning of the arrangeiment
therein deseribed, apply with equal force to the per-
plexing facts at present under review. The whole

02
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subject is extremely interesting, and 1ts 1nvestigation
might throw light on the analogies of the bones, and
on the laws of their development and nutrition. The
first and principal object of such an inquiry should be,
to discover whether the course of the nutrient canals
bears any constant relation to the form or structure of
the bones, to their mode of development, or to any
other determinate circmmstance.

OF THE SESAMOID BONES.

388*, These are little rounded nodules, eartilaginous
in childhood, bony in the adult, oceurring in the sub-
stance of certain tendons, at points where they come in
contact with the bones. They are observed in various
regions of the upper and lower extremities, but chiefly
in the hands and feet. They are enveloped in fibrous
tissue on all sides but one, which is more or less flat-
tened, and presents a free articular facet. They in-
crease in number with advancing age, and are said to
be more numerous in the male than in the female, and
in vigorous and active individuals than in the fecble
and comparatively inert. They may be divided into
two classes ; first, those which rest on the articular
extremities of bones, and enter into the composition of
joints ; and, secondly, those which are contiguous to
cartilaginous facets on the tubercular apophyses of
bones. The sesamold bones of both classes serve to
improve the leverage of the tendons in which they
occur, by increasing their angle of insertion. Those
of the first class also equalize the distribution of ex-
ternal pressure on the convexities with which they
articulate, and present a surface on which gliding
movements of considerable extent ave performed. Those
of the second t'IHHH, on the contrary, are not Fl:hju"{‘t to
external pressure, nor to gliding movements of any
notable extent. Indeed, they are not found at the
places where the tendons rub most agaimst the bones
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(as for instance, behind the malleoli), but at points
near their insertions, where friction, if it occur at all,
is reduced to a minimum. For this reason, I dissent
from M. Bourgery’s opinion that these bones are deve-
loped in the tendons and ligaments, ““ dans tous les
 points ou ils exercent des frottemens durs sur les 0s.”

380. SESAMOID BONES OF THE JOINTS. Of these,
in the foot, two are constantly observed beneath the
metatarso-phalangeal joint of the great toe, and another
(sometimes two) of much smaller size, at its inter-
phalangeal joint. One is sometimes found at the
metatarso-phalangeal joint of the second toe ; another,
‘more rarely, at that of the little toe; and, still less
frequently, rudiments of a similar development occur
in the fibrous tissue beneath the third and fourth
metatarso-phalangeal articulations, The two first are
‘the most important. They are elongated and curved
‘80 a3 to fit the grooves on the head of the first meta-
‘tarsal bone, which glides smoothly upon them. They
are enveloped in a mass of fibrous tissue, formed
partly by the capsule of the joint, partly by several
small tendons. *

In the hand a similar arrangement is observed.
There are always two sesamoid bones on the palmar
‘gide of the matacarpo-phalangeal joint of the thumb,
‘and sometimes one of smaller size at its inter-phalan-
geal articulition. One or two are oceasionally observed
at the metacarpo-phalangeal joint of the fore-finwer;
another at that of the little finger ; and others, more
rarely atill, at the corresponding articulations of the
middle and ring fingers,

Th‘: ;.I'-T:I."L."T”:L, "_:-‘:ll-*.:‘i':rf:fl ‘-ﬁ"tth I‘F:Ff-:r‘f*hf:r: to LIH,‘ j_fI‘L‘.‘ltr
extensor tendon of the leg, rescinbles the sesamoid
hones of this elass: but, viewed in its relation to the
tiia, it is -‘:'e‘:.-‘if:ntl:,' :1.r::tin.’_l;uu.-t to the olecranon process
vof the ulna. It may, therefore, be regarded as a bone

r
o

® The two temiddons of th flexor brevis pollicis, and that of the
Eransversus pedis,
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of intermediate character, establishine a transition
between the sesamoid bones on the one hand, and the
epiphyses of the long bones on the other. This view
of its analogies is confirmed by the fact, that the
olecranon process sometimes continues through life a
separate bone, connected with the shaft of the ulna
only by a fibrous band obviously resembling the liga-
mentum patelle ; a variety of which Rosenmiiller has
recorded an example, (261)

390. SESAMOID BONES OF THE APOPHYSES. Of
these, one is observed, resting on the tuberosity of the
cuboid bone, in a tendon* that lies in its oblique
groove; another appears, in old age, opposed to a
smooth facet of the internal cuneiform bone (304), in
the substance of a tendon+t to which that bone gives
insertion ; and a third is usually found at the inner
side of the astragalus, in a tendon} which passes for-
ward to reach the tuberosity of the scaphoid bone. To
this class of sesamoid bones may also be referred
the osseo-cartilaginous thickenings which are occa-
stonally found, in old subjects, opposite the tuberosity
of the radius,2 the trochanter major of the femur,||
and at various other points with which tendons come
in contact,.

391. STRUCTURE.  Of very light cancellous tissue,
enveloped in a thin layer of compact. DEVELOPMENT.
The ossification of these bones takes place by a single
point for each. It commences late, and is not fully
completed till the period of adult age.

* That of the peroneus longus,

t That of the tibialis anticus,

1 That of the tibialis posticus.

§ In the tendon of the biceps flexor cubiti,
| In the tendon of the gluteus maximus,
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CHAPTER VI,

OF THE SEELETON IN GENERAL.

392, THE human skeleton represents a column,
larger and heavier above than below, and standing
-erect on a comparatively small base. On the circum-
‘stance of its upright position many peculiarities of its
-structure depend ; while the necessity of keeping an
-elevated centre of gravity within a narrow basis of sup-
'port gives rise to several of its most characteristic
rmovements,

393. The contrast between the thoracic and pelvic
‘extremities in man, is, perhaps, the most obvious and
-striking indication of his essential aptitude for the
erect posture. The former are manifestly organs of
‘tact and prehension only ; the latter®re, as evidently,
adapted exclusively for locomotion and support. The
arched and massive foot, resting horizontally on the
ground, articulating at right angles with the leg, fur-
nished with very small digital appendages, but pro-
longed into a strong lever at the heel, is as well calcu-
lated for the base of a column of support as it is
incapable of grasping, or performing rapid movements ;
while the hand, with its long fingers, its opposed,
divergent thumb, and its narrow carpus articulated in
a rizht line with the bones of the forearm, is, on the
contrary, a perfect tactile and prehensile organ, but
altogether unsuited to sustain or propel the trunk, in
the ordinary modes of progression.  In the quadrupeds
and quadrumana these organs present no such contrast,
but more or less clogely resemble each other ; the
quadrupeds being adapted for progression on all fours
by conversion of the hande into feet ; while the quadru-
mana are fitted for their climbing habits by a contrary
transformation of the feet into hands. It may fur-
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ther be observed upon this poiut that in none &f the
mammalia do the feet present so extensive a surface to
the ground as in man.  In digitated quadrupeds, such
as the dog, the carpus and tarsus are considerably
elevated, so that the body is supported entirely by the
toes; and in animals having solid hoofs, as for ex-
ample, the horse, the foot assumes an almost vertical |
position, so that only the third phalanges rest upon |
the ground,

A similar contrast in point of structure, indicating -
a corresponding diversity of function, may be traced
in the other regions of the limbs. The pelvis, for ex-
ample, is a massive, rigid, hoop of bone, forming -
a strong foundation for the spine, and resting, by
deeply hollowed sockets, on the heads of the thigh-
bones. The shoulder, on the contrary, is a light and
extremely moveable apparatus, presenting but shallow
sockets for articulation with the arms, which hence
derive greater freedom from motion, but withal less
security from dislocation. The bones of the thigh
and leg are equally superior to those of the arm and
forearm in point of bulk—equally inferior in point of
mobility. The forearm and hand can be rotated on
the pivot-joint of the radius to the extent of 90° in all
positions of the limb ; whereas the rotation of the
tibia and foot oh the femur, is only possibie during
flexion of the knee, and even then, is limited to be-
tween 307 and 40° of angular extent. Again, all the
joints of the upper extremity hend in the same direc-
tion, so that the limb forms an arched line in flexion,
by which the hands are brought forward into a con-
venient position with respect to the range of vision,
and the arms are enabled readily to encircle any object
in their embrace. 1In the lower extremity, on the
other hand, the articulations bend in opposite direc-
tions, so as to form a zigzag line in flexion ; the knee-
Joint pointing forward, the hip and ankle-joints back-
ward ; by which the limb is better adapted to shorten
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‘and extend for the propulsion of the body, and to yield,
in the manner of a twice-bent spring, to concussion ;
but at the same time is rendered still more inferior, in
point of mobility, to the upper extremity. This infe-
riority, indeed, 1s so marked, that whilst the sole of
‘the foot cannot, by any action of the leg, be brought
into contact with the trunk, there is, on the contrary,
‘Do spot on the surface of the body to which the hand
rmay not more or less easily be applied, as well by its
dorsal as by its palmar surface,

In guadrupeds all these parts are assimilated by a
‘more equal distribution of bulk, weight, and mobility,
‘between the thoracic and pelvic limbs. The scapule
rare o disposed that the glenoid cavities look down-
‘ward : and, in consequence of the absence of clavicles,
and the narrow keel-like form of the thorax, they come
into much closer proximity than in man ; so that the
thoracic extremities, in these animals, stand vertically
under the forepart of the trunk, supporting its weight
effectually, but enjoying little lateral motion. Lastly,
the joints corresponding in the fore-leg of quadrupeds
to the human elbow and wrist, as well as those of
their hind lez, which answer to our knee and ankle-
joints, hend in opposite directions, so as to take a
zigzag line in flexion ; and all their limbs are alike
deficient in the free rotatory action that distinguishes
the forearm in man,

594, The spinal columnsg of man and of the inferior
marmmalia present differences of form and function,
equally striking, and not less ohviously related to the
difference in their habitual attitude.  In quadrupeds,
that portion of the spine which extends horizontally
from the pelvis to the root of the neck, usually forms
one continuous elliptic arch, which, being kept bent by
strong ligaments (ag a bow s kept bent by the bow-
3tring), and bearing at its extremities on the fore and
hineler ]]]’fjhﬂ’ i3 well :ul;l,[.tl;r] to sustain the constant
weight of the vigcera that are suspended froin it, as well
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as the occasional (and often severer) pressure of burdens
laid upon the back. In man, that portion only of the
spine which enters into the composition of the thorax,
presents a dorsal convexity ; the lumbar region, like
the cervical, bends in the opposite direction, giving to
the column a triple curvature, by which it is adapted
to break the force of longitudinal concussions conse-
quent upon 1ts perpendicular position. In quad-
rupeds, again, the weight of the skull, bearing at
right angles on the extremity of the horizontal neck,
and increased, in many instances, by the growth of
massive horns, antlers, or tusks, requires for its sup-
port, that the cervical vertebrae should be proportion-
ately enlarged ; that the spinous processes of the lower
cervical and upper dorsal vertebrz, from which the
great muscles of the neck arise, should be exceedingly
prominent, so as to compensate in some measure for
the disadvantageous position of the weight, by render-
ing the application of the moving power more direct ;
and lastly, that a strong elastic fibrous cord (the liga-
mentum nuche) should be extended from the occiput
to the prominent vertebr, in order to assist, in the
manner of a bearing-rein, in bracing up the head. In
man, these provisions are not required ; the neck 1is
vertical, the ocecipital condyles are horizontal, and
situated vertically under the centre of gravity of the
head, which thus rests of itself in exact equipoise on
the summit of the spine.™ Hence, in the human sub-
ject, the diminutive proportions of the vertebrwe of the
neck : the comparative shortness, and the imbricated
disposition of' the lowest cervical, and adjacent dorsal
vertebrae ; and the I'Lulimi:nl:n'}f condition of the liga-
mentum nuwche, which is reduced to a mere fibrous

* The preponderance of the anterior segment of the macerated
skull, depends chiefly on the uncompensated weight of the lower
Jaw.  Weber found that a recent head with its encephalon and in-
teguments complete, would stand in equilibrinm on its condyles
alove, when the face was direeted forward and slightly upward.

— o —
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slip, prolonged upward from the supra-spinous liga-
ment of the back and loins. We have already, in
creating of Daubenton’s angle (p. 121), had occasion
0 point out the difference which exists between the
wuman skull and the brute skull, with respect to the
sosition and direction of the foramen magnum and the
aceipital condyles.  We may here mention, as an ad-
litional characteristic of the human skull, that the
slane of the axes of the orbits is parallel to the plane
of the jaw, and also, in the erect attitude, to the plane
of the horizon ; a disposition which atfords to vision a
ree horizontal range in the upright posture of the
ead, but which would evidently have the effect of
lirecting the eyes vertically downwards, and so pre-
venting horizontal vision, if the head were carried in
:he posture natural to quadrupeds. In these latter,
weordingly, no such parallelism is observed ; the plane
of the orbit forms an angle with that of the jaw;
which, in its turn, is more or less inclined to the plane
of the horizon,
395. The basiz on which the human frame stands
3 a space, bounded laterally by the outer edges of the
wles of the feet ; behind by a line extending from
igel to heel, and in front by a similar line joining the
e,
b 296, The centre of gravity, in the erect attitude,
Fnust lie somewhere in the median plane of the body.
bt must also lie somewhere in the transverse vertical
Polane passing through the centres of the heads of the
b high-bones, on whieh the trunk is balanced. Tt must,
b herefore, lie somewhere in the vertical line in which
ihese two planes intersect each other. To find the
:l osition of this line of intersection, Weber first ascer-
bained, by a pair of plumb-lines, let fall, one on each
biade of an erect living man, opposite the middle of the
birochanter major, the points on the outer surface of
[ :he bady which the above-mentioned transverse plane
bvould interssct. These he found to be opposite the
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mastold processes ahbove, and the centres of the knee and |
ankle-joints below. By subsequent observation of a
skeleton, he found that a plane intersecting these -
points would also intersect both ends of the spine,
passing, the upper extremity of the column,
through the atlanto-occipital joint, and at its lower -
extremity through the sacro-lumbar articulation. But
the spinal columm is bisected in its whole length by
the median plane ; so that the required line of inter-
section, containing the centre of gravity, passes verti-
cally through both the above-mentioned joints, and
falls below between the feet. Thus much having been
determined, it only remained to ascertain the horizon-
tal plane of the centre of gravity ; for which purpose
Weber balanced a plank across a horizontal edge,
stretched on this plank the body of a living man, and
brought the whole mass to equilibrium (employing, to
neutralize errors, the well-known method of double-
weighing)., It being now certain, according to the
laws of equilibrium, that the centre of gravity lay
directly over the line of support, the distance of its
horizontal plane below the vertex was found by mea-
suring, on the edge of the plank, the distance from
the line of support to a line let fall from the vertex.
This distance, subtracted from the total length of the
body, gave the distance of the centre of aravity above
the soles of the feet; and by subtracting from this
again, first, the height of the transverse axis of the
hp-joints, and afterwards that of the promontory of
the sacrum, the height of the centre of gravity above
those two points respectively was ascertained. The
following table exhibits the results of these measure-
ments in miliimetres : which T have reduced, for the
convenience ol the English reader, into inches, and
decimal parts of an inch,
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‘0SITION OF THE CENTRE OF GRAVITY WITH RESPECT
TO THE VERTICAL DIMENSIONS OF THE BODY,

_}Ii]limet. Inches,

Total length of the body
Distance of the centre of gra-
vity below the vertex . . 121°

L2

16692 | 65°30853

28:406455

e =

Distance above the sole . .| 947" 37310949
Distance above the transverse

axis of the hip joints . . . 87:7 | 3:454729
Distance above the promontory

ofthesacrum . . « « . 8.7 0341519

- |

Hence it appears that the horizontal plane of the
centre of gravity lies only a fraction of an inch above
the promontory of the sacrum; so0 that, in fact, it
traverses the sacro-lumbar articulation ; which, being
traversed aleo, as we have seen, by the median plane,
and by the transverse vertical plane, contains the com-
mon point of intersection of all three planes ; that is,
containg the centre of gravity of the body in well-pro-
portioned individuals, while standing erect.

397. The position of the centre of gravity, how-
ever, varies more or less with every change in the
relative position of the parts of the body, ascending if
the arms are raised, advancing or receding as they are
thrown backward or forward, and following in like
manner the various movernents and inclinations of the
head, trunk, and lower extremnities. In all these
postures, it is essential to the stability of the column
l"‘:!‘:nr‘:if:n'-'.*:-‘i DY the Lr'.:nk, that a line fll'np[urll Vf:r'til:ftll,'?r
from its centre of gravity for the time being, should
fall on some point within ita basig.  For the fultilment
of this indizpznsable condition, we stand habitually
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with the feet so disposed as to furnish the most ex-
tensive area of support that can be maintained without :
fatigue, or an inconvenient separation of the legs. .
__________ Supposing the outside points « and & of |
the heels to coincide, the greatest sup-
porting area would be obtained by turn-
ing out the toes till the feet formed a
right angle with one another. DBut as
these points can never in reality coincide, but must
always be separated by at least double the width of
the heel, the feet never require to be turned apart so -
far as to form a right angle. When the feet are so -
disposed, that the distance « b between the outside
points of the heels exactly equals the length of the
foot, the greatest area of support will be obtained
by turning the feet at an inclination of 60° to each
other ; that is, in other words,
® by turning them so that the
lines, ¢« and d b, if produced
to meet in ¢, shall make the
triangle ¢ ¢ d an equilateral
triangle. And I think it may
be said, that the feet are un-
consciously, and as it were in-
stinctively, placed at or about
this angle, when it is desired to plant the body firmly
in the upright posture.

398. In standing on one foot, the supporting area
1s of course reduced to the extent of the sole which
remains upon the ground, and the difficulty of balan-
cing the body becomes proportionably greater. This
difficulty is increased to its maximum when, asin opera-
dancing, the heel is raised from the ground, and the body
rests entirely on the toes of a single foot. In these posi-
tions of ditficult equilibrium, the least displacement of
any one portion of the frame requires to be compen-
sated by a precisely equivalent movement of some
other part in the opposite direction, without which the

b
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cenire of gravity would be carried beyond the area of
support, and the body would of necessity be over-
thrown. It is on the degree of readiness and self-
possession with which these compensating movements
are executed, and on the choice of easy and appropriate
attitudes for this nice adjustment of the weight of
the body over a constantly varying and often extremely
parrow basis, that what is called grace of mien and
deportment mainly depends; and it is in the concep-
tion of attitudes not only graceful in themselves, but
really natural to different kinds of actions, and suited
in each case to maintain the equilibrium of the figure,
that the skill of the sculptor in a great measure con-
sista.  Professor Moseley, in his treatise on ¢* Mecha-
nics applied to the Arts” (to which useful work 1 am
indebted for several of the preceding observations),
has introduced, as an illustration of the compensating
movements by which the body is balanced, a sketch of
the celebrated statue of the flying Mercury, by Juan
di Bologna. The god, being in the act of springing
from the earth, rests only on the extremity of the
right foot ; the hnriy and the left arm are thrown for-
ward, and with them the centre of gravity is advanced
beyond the vertical line passing through the con-
tracted basis of support. To bring it into “that vertical
again, 30 as to restore the equipoise of the fizure, the
sculptor has represented the left leg and the r::rht. arm
a3 thrown backward far enoueh to counterbalance the
weizht in front ; and 1t 14 {,vulf:ntly by just such an
action that the equilibriun of the human body would
really, in similar circumstances, be maintained.

‘j’r"! The rlifﬁf:u]tl; of r:;:-;tul'ih:__{ e r:rlnilmiﬂr: of the
body when disturbed, may be increased not only by
thus diminishing the extent of the supporting area,
but conversely, by increasing the superincumbent
masd while the baszis remaing the same, Henee cor-
pulent persons stand less firmly againgt violence than
others. Hence, too, the addition of a heavy burden
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renders it morve difficult to restore the equilibrium of
the body when it has in any way been thrown off its
balance. In this latter case the body, and the load
which it supports, form, in a mechanical point of
view, or so far as the question of equilibrium is con-
cerned, a single mass, having a common centre of
gravity. This common centre of gravity lies at some
point 1n a line joining the centre of gravity of the
man to the centre of gravity of the burden sustained.
It the weight of the burden is precisely equal to that
of the body, the common centre of gravity will be
tfound in the middle of the line of junction, equidistant
from each separate centre of gravity. 1f the weight
of either muass exceed that of the other, the conmon
centre of gravity will approximate the heavier of the
two, more closely in proportion as the excess of weight
1s greater. It is to bring this new centre of gravity
vertically over the middle point of the basis, that we
vary the posture of the body in bearing a load ; in-
clining forward if the weight is fastened, like a pedlar's
pack, behind the shoulders: throwing the head and
the upper part of the trunk backward, if, on the con-
trary, it hangs in front, as an applewoman’s basket, a
protuberant belly, and the like ; bending laterally, if
it is applied on one side, as in carrying a single pail of
water ; and lastly, keeping the body strictly upright,
if the pressure acts directly in the median line, as
when a tray is borne upon the head, or a pair of pails
upon a voke across the shoulders.

400. The power of thus swaying and inclining the
lu'nl}-‘ in every direction, HL‘]\L'IM[.-‘. ]1:1'1'1]_\.' on the Hmh“il.y'
of the trunk on the hip-joints, partly on the flexibility
of the vertebral colunm itself.  The direction and ex-
tent of the movements due to the hip-joints have
already been described. (324)  The general flexibility
of the vertebral column, and the relative proportions
which the cervieal, dorsal, and lumbar regious re-
spectively contribute to its total amount, have been
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weurately determined by Weber ; who states, as the
mean result of his observations on two subjects, that
‘he whole range of the head, in approaching the pelvis
sefore and behind, by the utmost flexion and extension
of which the intervertebral, sacro-lumbar, and atlanto-
seeipital joints are susceptible, equals 245°; of which

ount nearly two-thirds are due to the joints of the
servical vertebre with each other and with the head,
one-third to the joints of the lumbar vertebrz with
zach other and with the sacrum, and the small re-
mainder only to the joints of the dorsal region. This
fifference of flexibility depends, in a great measure,
on the different shape and aspect of the articular pro-
cesses in the three regions. In the back they form
oints calculated to allow a movement of torsion, but
0 oppose movements from before backward ; in the
oins they permit bending motions of a certain extent
n every direction, but entirely prevent torsion ; while
n the neck their structure is such as to offer little or
10 Ipediment to motion of any kind. All the move-
nents of which the vertebral column is thus susceptible,
e brought into play by turns, when the body is
alanced in postures of difficult equilibrium.

401. The cases of difficult equilibrium which we
wave hitherto considered, depend on a change in the
wrmal proportion between the bulk of the supported
nas# and the extent of the area on which it stands;
vhether oceasioned by enlargement of the former, or
vy diminution of the latter, We have next to notice
. kind of disturbance, still more dangerous to the
tability of the body, and requiring for its compensa-
on 2 superior degree of skill and agility, only to be
ttained by much practice ; a sort of disturbance, in
vact, to which, for this very reason, most of the falls
hat actually happen are due. I allude to sudden irre-
ular motions, communicated from without, either to
he column itself, or to the surface on which it rests.
’ressure, or percussiun, applied directly to the body

L L
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—as in wrestling, boxing, and similar athletic sports
—disturbs the equilibrium, by forcibly removing the §
centre of gravity from above the basis. DMotions im--
pressed upon the supporting surface, such, for instance, g
as the tossing and rolling of a ship at sea, while one
stands upon its deck—have the converse, but precisely i
equivalent effect, of withdrawing the area of support §
from beueath the centre of gravity. We usually op-
pose the tendency to fall, thus occasioned, by putting.
forth one leg (and so extending the basis of the column)
in the direction fowards which the body is propelled, .
or from which the supporting surface is withdrawn. §
When, however, the direction of the disturbing motion
i8 foreseen, and its extent inconsiderable, it may often
be counteracted by a judicious inclination of the spine
(in the manner just described), without enlargement, .
or other modification, of the basis of the body. It is
in this manner, doubtless, that a tumbler, standing
erect on the back of a running horse, keeps his foot- %
ing, when endangered by the casual swerving of thed

=2
animal to either side ; there being evidently no room, ,

in this case, to make compensation by extending the:
basis of the coluinn laterally,

402. We need hardly dwell at length upon the dis-
turbance of equilibrium which occurs when, after the:
body and the supporting surface have for some time
moved on together at an equal rate, the motion of one 4
1s accelerated, retarded, or stopped, while that of the 3
other continues unchanged. In this case, as in the }
last, the loss of equipoise evidently depends on a
change in the normal relative position of the centre of §
gravity and the centre of the supporting area ; and its 4,
restoration, in like manner, is to be effected only i}
in one of two modes; viz., either by bringing the %,
former point once more vertically above the latter, or
by replacing the latter in its proper position beneath §-
the former.,

403. The liability of the body to be overthrown by i,
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ither of these causes, is greatly diminished in the sit-
‘ng posture ; first, by the enlargement of the basis on
7hich the trunk rests; and, secondly, by the reduc-
ton of the height of the centre of gravity above the
upporting surface. Hence, in sitting, not only are
16 lower extremities relaxed, but the vertebral
olump itself is held erect with less exertion than
sual ; for which reason we find this posture one of
Jmparative repose. Even sitting, however, if long
ntinued, ultimately produces fatigue ; perfect rest
eing ooly possible when the centre of gravity is so
laced, that the force of gravitation tends to main-
“n, not to alfer, its position ; a condition which for
jointed framework, such as the human body, can only

: fulfilled in the horizontal or recumbent posture.

104, Such are the principal conditions (so far as the
teleton is concerned) upon which the erect attitude of
1 human body, and the maintenance of its equipoise
1 the narrow basis of the feet, depend.  We may, in
1€ next place, still confining ourselves to the osteolo.
cal point of view, analyze in a similar mauner, the
veral modes of progression natural to man ; such ag
alking, running, leaping, and the like ; tracing, in
ch case, the relations which subsist between the
tion accomplished, and the organ, or system of
vgans, by which it is performed.

405. In standing, the limbs are employed only to
pport and balunce the body ; in progression, besides
Frforming these functions, they have also to act as
! "J'P'?H".’?'-? and Ji'p?"r:.ﬂlf;.;,

These four conditions of locomotion depend for
eir fulfilment upon certain actions of the limbs,
ich, though subject in each kind of progression to
rrtial modifications, are in all eases essentially the
me.

Thuas, as, in progression, the trunk is always carried

a level below ita full height, the condition of support
vays depends on the power we posscss of stiffening

DD 2
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the limbs when fleved, as well as when extended. We
shall presently find it a general rule, that the body is
supported at a lower level, in proportion as its rate of
progress becomes more sw 1ft

Again, the equipoise of the body, in progression, isg
zﬂwluyh nuunl;mned, by tnclining it more or less ob-
liquely in the direction of its advance ; the trunk being,;
in fact, carried and poised on the heads of the thigh-§
bones, as a staff i1s carried and balanced, when 1t rests,:
by one end, on a hand moving more or less rapidly
forward. If the staff were balanced vertic: Uly, as when:
standing still, its lower end only would advance with
the hmul its centre of gravity could neither be atj
first set in motionenor afterwards kept moving against
the resistance of the air. Hence, the more rapidly:
the balanced staff is to be urged forward, and the
greater the external resistance (that of a contraryg
wind, for example), against which its motion is to be
maintained, the more obliguely must it be carried.!
So likewise, and for the same reason, the swifter thef
motion of the trunk, and the denser the medium, or
the stronger the current, by which its advance is op-
posed, the more oblique is its position of equipoise on
the thigh-heads.

P upuf.awu again, mmrnhly depends upon the
power we possess of shortening the limbs by flexion of
the joints, and afterwards clmuuttlw them again, bya
more or less rapid and forcible extension, ‘.\hllt., aps
plied against a resisting surface. This action may be}.
comy yared to that by which a boat is propelled with a
pole.  The E“P]L rests in an inclined position on the
bottom of the river, forming, with the upright body
the man, an m;utu, angle. The man then gr ulu*i,llj'
inclines himself, so as to bri ing the pole and This body}:
more and more into a HLI.II”]IL line ; elongating thusy,
the lLimb which the two may be conceived to represent,
by extension of the sort of joint which they form ak
their angle,
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A similar uniformity is observed in the actions by
7hich, in all modes of progression, the condition of
lasticity is fulfilled. The 2mpact of the foot on the
round is always accompanied by a more or less ex-
-nsive flexion of the joints of the planted limb ;
hich yields thus beneath the concussion, and causes
1e force to be delivered gradually, instead of passing
ith abrupt and accumulated violence to the trunk.
his yielding, however, differs from that of an ordi-
ary spring, in two respects, viz.—

First, that it does not diminish in extent as the
nount of compression increases ;

Secondly, that it is not necessarily attended with
coil.

These distinctions, to which few pbysiologists, I be-
:ve, have hitherto directed attention, involve several
msequences of considerable importance, both in a
echanical and physiological point of view ; the con-
deration of which, however, would be inconsistent
ith the plan of this work, and will form the sub-
¢t of a separate paper on the mechanism of the
-eleton,

406. There are six principal modes of progression ;
Z., Walking, running, jumping, creeping, swimming,
id climbing ; of which the two first are adapted for
dinary and continuous, and the remaining four for
casional use,  Each of these modes of Progression
pssesses certain characters, capable of exact defini-
o, by which it may be distinguished, amidst all itg
iodifications, from the rest : while, on the other hand,
ich alike requires, for its secure and perfect accom-
*ahment, the conevrrence of the four above-mentioned
Laditions, In each, however, some one or two of
o necessary conditions obtaing more, or less, than
| w3ual degree of prominence,  Thus, in jumping,
apulsion and elosticily are particularly remarkable ;
s formner at the Lf-:_firlnin:_{', the latter at the I‘IH|;l of
'+ action, Inwalking, on the contrary, comparatively

|
|
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[

little elasticity is required, on account of the small
force of impact at each tread. In running, the move-:
ments by which the equilibrium is preserved, are:
strongly marked ; and propulsion becomes again, as.
In jumping, a prominent feature. In creeping, on the:
other hand, the actions by which the equilibrivm is
usually maintained, are, for the most part, rendered
unnecessary by the enlargement of the basis on which
the body rests. And, in swinnming, the organic pro-
visions for support, and for the prevention of injurious 4t
concussion, are, in a great measure, superseded by the:
properties of the medium in which the body floats,
Climbing, however, is an irregular mode of progres-
sion, in which the relative predominance of the four
conditions varies with every change in the nature of
the obstacles to be surmounted. Tt is, however, suf-
ficiently distinguished, as we shall presently find, by a
Jifth constant condition, peculiar to itself, |

407. In all modes of progression, we may distin-
guish the moving body into an actire and a passive.
portion—i ¢,, into the organs carrying, and the burden
carried. Thus, in walking, running, and jumping, the
lower extremities are the actuating instruments, while 3
the head, trunk, and arms, constitute the passive mass
on which they act, In creeping, climbing, and swim-
ming, the upper extremitics become also active Organs
of locomotion, the head and trunk only remaining in-
active. This division, however, must be understood
in a comparative, not an absolute sense. No part of
the body is ever strictly inactive in progression.
The arms, when not employed directly to support or
propel the trunk, nevertheless assist in maintaining
8 cquilibrium ;—performing for this purpose, as we
shall presently explain, eertain uniform motions, in &
regular order of succession. The preservation of the
cquwilibrivm  moreover requires in many instances
certain changes in the position and inclination of the
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head and trunk, by which the vertebrm of the neck
and loins are necessarily brought into play. On the
dther band, it may be observed that in all modes
of progression the organs of locomotion, usually dis-
inguished as active, are relaxed at certain intervals,
snd themselves become passive masses, adding their
veight to that of the burden sustained. With these
eservations, however, the division in question may
¢ adopted without danger of error or misunderstand-
1g :(—and it will be useful in suggesting some well-
tarked distinctions between the several modes of pro-
ssion,

+03. Thus, in walking and running, each leg is altes-
yately active and passive—one swinging, relaxed from
ae trunk, which at the same time carries it forward,
“hile the other is actively engaged in successively
ilfilling the four conditions of progression ; viz., at
ie moment of impact, in imparting the required elas-
city to the tread; subsequently in balancing and
ipporting the body on the narrow basis of the planted
ot ; and, lastly, towards the end of the step, in press-
-2 backward against the ground, so as to urge the
nole mass forward.,

In jumping, on the contrary, no such alternatfon
\ observed.  In this mode of progression the legs are
'multaneously active, first, ag propellers, to give the
dy a projectile motion, subsequently as springs to
eak ita fall : and they are ﬂirnuit:mr:nux]y passive

hd relaxed, d uring their Hight with the body through
e air.

\ In wwvimming, asin ]
{1 their actinn 18,
| T;]'jF: ACMnsg : tlril*';
| striking itself,
¥ once.
L

umping, the legs move together :
moreover, simultaneous with that
preparation for a stroke, and the act
being performed by the four members

- Creegring resembles in this respect, the progression
e . . - " w L
quadrupeds.  The motion of each pair of limbs,
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considered separately, is alternate, like that of the
legs in walking. The motion of either thoracic limb

also alternates with that of the pelvic extremity of -

the same side—the former being advanced to take a
hew step, while the latter is stretched backward in
propulsion.  The motion of each thoracic limb ig
neither alternate, nor yet strictly simultaneous, with
that of the opposite pelvic limb : each action of the
former slightly preceding the similar action of the
latter ; the object being to rest as long as possible in
each step on three limbs. That kind of creeping in
which the belly rests upon the ground has in this re-
spect considerable analogy with swimming, that the
trunk is, in both instances, in immediate contact with
the sustaining surface, the carth affording it in the
one case that direct support which in the other it
derives from the water,

Climbing is in this respect (asindeed in almost every
other) a variable mode of progression ; being performed
by motions of the limbs which are either alternate, or
simultaneous, or wholly irregular, as circumstances
may require. Climbing, however, is essentially cha-
racterized by the prehensile action of the hands, and
thesgeneral substitution, in the upper extremities, of
traction for propulsion, that is, of the shorten tng of the
limbs by flexion for their elongation by extension, as a
means of advancing the body. The lower extremities
may, or may not, be used in climbing ; but one cannot
be said to elimb unless some fixed object be from time
to time grasped with one or both hands : and the body
be wholly, or in part, suspended from, or drawn
towards, the point of resistance so obtained. Provided
that this condition be fulfilled, elimbing takes place,
whether the body move upward or downward, as in
ascending or descmuling a tree, or horizontally, as
along a rope stretched in that direction :—whether the
actions of the limbs be irregular, as in the first-men-
tioned case, or equally uniform with those of walking,

D e T e y—
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as when we go up a ladder or the shrouds of a ship,
(Hence, in mounting an éasy staircase, without using
the baunnisters, one is said to walk or run up ; but in

-ascending a steep and difficult flight, when one partly
‘also advances by grosping and drawing with the hands
‘and arms, the mode of progression, though in other
' respects unaltered, is converted into climbing).

409. The four last-mentioned modes of progression

'which we have distinguished as occasional, are con-
:gidered, with justice, of less importance than walking
1and running ; nevertheless they claim a share of our
'attention, because, though suited on ly to circumstances

which, with us, are comparatively rare and exceptional,
they are in constant requisition among uncivilized

“races of men, who are compelled, by the wildness of

the regions they inhabit, their warlike and predatory
habits, and their dependence for food upon the chase, to
adopt by turns every possible kind of locomotion,

410. And this leads us to observe that it is possible
to advance by certain secondary or intermediate modes
of progression, each partaking of the characters of

3ome two of the six above mentioned. Thus, the
'motions of the diver, who propels himself by means of
ithe ground, deriving at the same time his principal
support trom the pressure of the water, constitute a

mode of progression evidently intermediate between
walking and swimming. There is also, as we shall
oresently find, a pace (called the storming-pace) exactly
ntermediate between walking and rumning, So again,
vhen we ascend a steep hill on all-fours, using the
1Ipper extremities partly as prehensile and tractile or-
'7ans, partly in the manner of legs for ordinary pro-
mbsion, our progression evidently partakes in an equal
legree of the characters of creeping and elimbing.
\And lastly, the act of gliding aver level ice (considered
reparately from the run by which impetus is previously
wequired) may be regarded as a sort of transition
etween standing and progression; all parts of the
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body being stationary in relation to each other, but in
a state of rapid motion with respect to the supporting
surface.

411. All these modes of progression, whether pri-
mary or compound, may be assisted, with respect to
one or more of the four essential conditions, by arti-
ﬁ{:irff aicls.

Thus, to diminish the labour of supporting the body,
the walker may use a staff or crutch. So, too, the
swimmer may avail himself of a floating plank, or
other buoyant object, to compensate for the ditference
in specific gravity between his body and the water.
Stilts quicken the pace by lengthening the legs, and
giving them a wider span over the ground. The leap-
tng-pole, again, is a sort of artificial limb, which sup-
ports the leaper's body during its flight through the
air, and lengthens considerably the range of his leap.
The velocipede is, to the runmer, what the plank on
which he floats is to the swimmer ; both assist pro-
gression by relieving the limbs from the labour of
supporting weight, and by enabling them to throw so
much the more force into the actions of propulsion.

The smooth irons fastened to the feet, by the use of
which sliding is converted into skating, are artificial
alds to locomotion mnot analogous in their mode of
action to any of those above mentioned. The practical
utility and important capabilities of the singular mode
of progression in which they are employed, appear to
have been much underrated by physiologists ; who,
while they have taken the pains to analyze the actions
of jumping and swimming, with several others of
minor significance, have entirely overlooked skating.
Yet, in cold countries, this art is emploved not merely
as an agreeable exercise, but as an ordinary means of
travelling from place to place ; and there ean be no
doubt that, under favourable circumstances, it is, of all
modes of transit resulting from the direct application
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of the human locomotive organs, the simplest, the
easlest, and the most expeditious.

412, If, now, instead of the more or less perfect
artificial fulflment of one or two of the essential con-
ditions of locomotion, we conceive a complete realiza-
tion of all the four by adventitious aids; if, for in-
stance, we conceive the velocipede of the runner not
only to support his body, but also to be itself rendered
elastic with springs, kept in equipoise by additional
wheels, and propelled by the application of some ex-
ternal power; we pass the boundary between active
and passive locomotion, and arrive at the notion of
riding. The case of riding, thus understood, is be-
yond the province of physiology; the person so
conveyed being, with reference to progression. equi-
valent only to a mass of inanimate matter. Riding,
however, on the back of a horse or other animal, is a
case of mixed progression, in which the rider is partly
active, partly passive, with respect to the conditions
of support, equipoise, and elusticity ; while the fourth
condition, that namely of propulsion, is entirely fulfilled
by the animal. If, indeed, we consider the horse and
his rider collectively, as forming one moving body,
we shall perceive that the fulfilment of all these con-
ditions is exclusively due to the former. DBut if, on
the other hand, we attend separately to the rider, we
observe that he is by no means passive, but engaged
in the execution of a series of movements, varying
with every change of the animal’s pace, yet having for
their common object to maintain the equilibrium of
the body, to preserve it by eustic yielding from con-
cuasion, and to support it at an angle of inclination
proportionate to the speed of the motion. When,
indeed, these exertions of the rider have to encounter
the contrary efforts of the animal to relieve himself from
his burden, this mode of progression becomes even more
fatiguing than walking or running. It is more usual,
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however, to find the motions of the horse and man in
perfect accordance; as when, for instance, in turning a
corner at a rapid pace, they both incline, instinctively
and simultaneously, towards the centre of the curve de-
seribed, for the purpose of counteracting the centri-
fugal force Ly which their common equilibrium would
otherwise be endangered.

413. It is evident that the steps of the transition by
which running thus finally passes into riding, have
an exact counterpart in those by which swimming
passes into scailing ; the supporting plank, somewhat
widened and hellowed, becoming a canoce, which may
be poised by ballast, and propelled by the wind. In
each case organic action is gradually superseded by
the progressive introduction of mechanical aid.

414. Lastly, as the various modes of progression are
thus, in many eases, facilitated by the employment of
artificial aids, so their difficulties are sometimes inten-
tionally increased by the introduction of artificial ime-
pediments,  This happens in many athletic sports and
trials of agility or skill. Sometimes, for example, we
refrain purposely from the use of one or more of our
limbs; as in hopping with one leg, swimming with
one hand, and the like. Oy we may reverse the proper
functions of the limbs : as in wulicing on the hands,
while the legs, extended in the air, are employed to
balance the body. Or again, we mavy, in l'u‘mling,
pass a cord between the feet and the ground at each
Etﬁ‘]}, as 1 thL‘ exercise nf‘ HJ’.‘-'.JF'I!H.HI;L {_}[ we may \\'}Iii‘l
round as we advance, stil maintaining the equilibrium
of the |-'rl'}tl}’, a8 1n ?UH”:J-HH , Or n]“nﬂ_q 11 n [lt'URL‘I'”lt‘-d
figure, executing at the same time particular evolutions
with the feet, as in the several varieties of dancing.
None of these exercises are uninteresting to the phy-
siologist, who discovers in them all more or less striking
evidence of the varied capabilities of the body. and of the
precision of action to which the limbs may be trained.

415. In this rapid but comprehensive review of the
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subject of progression, we have noticed, first, the four
necessary conditions common to all jts varieties ; se-
condly, the leading characteristics of jts SIX principal
modes, and of the combinations and modifications of
which they are Susceptible ; and finally, the artificial
aids and impediments, by the gradual introduction of
which the locomotive organs come at last to be exerted,
on the one hand in the minvmum, and on the other, in
the marimum degree; natural progression passing, by
the former transition, into artificial conveyance by
the latter, into (equally artificial) athletic sports, Fur-
nished with this useful preliminary knowledge, we
may next proceed (still confining our attention to the
skeleton) to analyze more in detail the complicated
actions of progression ; and especially those by which
1ts tWo most important modes, viz., walking and 7un-
ning, are performed ; and for this purpose we shall
constantly avail ourselves of the valuable experimental
and theoretical investigations of W, and E. Weber, to
whose work (entitled “Mechanile der Menschlichen
Gehwerk-Zeuge”) we have already several times referred.

416. The object, in walking, is to keep the body
moving, at a rate as nearly as possible uniform, in a
line as nearly as possible horizontal, In order to
understand how this object is accomplished, we must
consider, first, the series of movements performed by
the locomotive organs at each step, and the direction
in which the force they exert is applied to the trunk -
and, secondly, the external forces which act on the
body in walking, and concur with the muscular force in
the production of the observed effect,

+17. Each leg is planted on the ground during one
8tep, and swings in the air during the next ; so that,
to trace its entire action, we must follow it through
two consecutive steps.  Ag, however, one leer 18 in
the act of .'-r-.r;in;;ing in the air, while the other iy rest-
ing on the ground, the two together exemplify the
whole series of movements in each single step,
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418. The leg that we set forward in taking a step,
advances at its upper extremity, by turning below on
the planted foot, first at the ankle joint, and after-
wards on the ball of the great toe; in which advance
the trunk, resting on its upper end, necessarily parti-
cipates. During this action there is an instant when
the direction of the limb (represented by a line drawn
from the centre of the head of the femur to the centre
of the surface which, for the time being, touches the
ground) is exactly vertical ;— that is to say, when the
head of the advancing femur arrives directly over the
planted foot. During the period which precedes this
moment, the foot is in advance of the body, and the
direction of the leg is from the trunk downward and
forward ; during the subsequent period, the foot
is left behind by the trunk in its advance, and the
direction of the leg is downward and backward. If,
throughout these two periods of the advance, the knee-
joint remained in a posture of extension, and the
length of the limb underwent no change, its upper end
would describe a curve, rising during the first period,
descending during the second, In a leg of ordinary
length, and in walking at a moderate rate, this alter-
nate rise and fall would amount to upwards of two
inches—through which space therefore the trunk would
have to be lifted at every step; to the great waste of
muscular force, and the unnecessary faticue of the
walker. The means of obviating such an evil, and of
rendering the advance of the trunk perfectly horizon-
tal, consist in simply flexing the joints so as to shorten
the limb, during the first period of its advance (or
while approaching the vertical position) ; and length-
ening it again (by extension of the Joints previously
flexed) during the second period of its advance (or
while passing further and further beyond the vertical).
This alternate shortening and lungti]euing of the limb
really takes place ; so that the body of a good walker,
advancing at a medium rate, moves nearly in a hori-
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zontal line. The slight rise and fall actually observed at
each step, depend chiefly, I think, on a certain yield-
ing of the planted leg at the moment of impact neces-
sary to give lightness and elasticity to the tread.*

+19. During the first period, or before arriving at
the vertical position, the leg offers to the trunk a
resistance, the direction of which is obliquely upward
and backward ; so that, while it opposes the fall of the
trunk, it also acts in a certain degree as an obstacle
to its advance. At the moment of reaching the ver-
tical, the leg sustains the whole weight of the
trunk, and ceases to oppose its horizontal advance.
In pessing the vertical position, and entering on
1ts second period, the leg begins to propel. The more
the leg shortens during the first period, the more will
it lengthen during the second, and the more propelling
force will it thus be able to exert. Again, the more
obliquely the leg is stretched backward from the trunlk,
while propelling, the more etfectively will its force be
applied in accelerating the motion of the body. These
two principal conditions of swift walking, themselves,
depend (other things being equal) on the level at which
the body is carried. In ordinary walking the body is
carried at twenty-five millimetres (Weber), or nearly
an inch, helow its level in the erect attitude. It is
evident that the greater this depression of the trunk
becomes, the more must the leg be bent while stand-
ing vertically under it, and the more must the posi-
tion of the limb approach the horizontal when it is
stretched backward at its full length in propulsion.

420. Such are the movements of the leg which is
planted in advance. While they are performed, the

* The advantage of this yielding, and the amount of concus-
gion from which it saves the trunk, is illustrated by the vibration
which i3 communieated to the floor of a room if one walks acrosy
it with an inelastic tread. And the comparative case which we
feel in walking on turf, arises, doubtless, in a great measure, from
the springiness which it imparts to the tread, and the propor-
tionably emoother carriage of the trunk,
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leg which remained behind at the beginning of the
step, also executes certain movements, which come
next to be considered.

421. During the first period, while the advanced leg
is preparing, by gradual flexion, to propel, the hinder
leg remains in contact with the ground. Precisely at
the moment when the advanced leg reaches the verti-
cal, and is able to sustain the whole weight of the
body, the hinder leg quits the ground, and becomes a
passive appendant to the trunk. Immediately after-
wards, as the advanced leg, having past the vertical,
begins to propel, the hinder leg begins to swing for-
ward, turning, like a pendulum, at the hip-joint, and
partaking at the same time in the movement of trans-
lation of the body in general. Before the advanced
leg has completed its second period and ceased to pro-
pel, the hinder leg has swung far enough forward to
be planted in advance : forming thus the commence-
ment of a new step, during which it executes, in its
turn, the first described series of movements,

422, Propulsion is thus kept up without intermission
in walking, the hinder leg in each step not ceasing to
urge the body on, till the leg planted forward has
reached the vertical, and (having completed its retard-
ing period) is ready to take up, in its turn, the pro-
pelling action. Hence we learn that there is a certain
period of each step, in walking, during which the body
18 1n connexion with the ground by two legs at once;
one lengthening and propelling, the other shortening
and preparing to propel ; the former tending to accele-
rate the body, the latter offering a resistance which
constitutes the principal check to its progress. DBut
though for a part of each step Loth legs are at once on
the ground, there is no period in walking during which
they are both at once in the air. InLruunin'g it 13
just the reverse ; there is a period in each step, during
which both legs are at once in the air ; but no period
i which they simultaneously touch the ground, This
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constitutes the essential difference between walking
and running. As we quicken our pace, in walking,
the period during which both legs touch the ground
at once, gradually becomes shorter, till at the quickest
walking one leg is taken up almost as soon as the
other is set down. Again, as we slacken our pace,
in running, the perind during which both legs are off
the ground at once, and the body moves, like a pro-
Jectile unsupported through the air, gradually shortens,
till at the slowest running its length is scarcely appre-
ciable. Thus walking and running gradually approxi-
mate in character, as the latter becomes slower, and
the former more swift. There is a pace in which one
leg is taken up at the very instant the other js set
down ; which pace, possessing thus neither the period
peculiar to walking, nor that which is characteristic of
running, must be regarded as a transitional pace
rexactly intermediate between these two modes of pro-
gression. By the least slackening, this pace passes
into walking ; one leg being taken up a little wfter the
other is set down ; so that a period of appreciable
length, in which both touch the ground together,
‘again exists. On the other hand, by the least quick-
ening, this pace i3 converted into running—one leg
being taken up a little before the other is set down ; S0
that the period in which both are simultaneously in
the air, re-appears. In thig pace, which we have
already alluded to as the stovming pace, (and which, 1
nelieve, ia called, in pedestrian matches, walking toe-
and-heel,) the trunk is carried in a very inclined posi-
don, and considerably bLelow jts ordinary level : the
eg 13 set down vertically, in a posture of demi-flexion,
10 a8 to be ready to begin to support and propel the
runk directly it touches the ground. And it stretches
urther backward in propulzion, on account of the
ower level of the trunk, so as to Bpan over a greater
listance than in walking. It is also lengrthened more
apidly, by a quicker and more forcible action of the
EF
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extensors ; so that while the space traversed at each
step is increased, the fime occupied in the transit
is diminished. (It is a curious fact, equally true for
walking and running, that the duration of our steps
always diminishes as their length increases ; so that as
we advance faster, we take a greater number of steps,
as well as traverse a greater distance, in a given time.)

423. The propelling force, at whatever pace we
walk, acts on the trunk in a direction more or less
obliquely forward and upward. In order to under-
stand how a force so applied can produce and main-
tain horizontal progression, we must consider the other
influences which act on the body in walking, and
ascertain the precise manner and degree in which they
aftect its motion.

424. Five influences act on the body in walking, inde-
pendently of the force of the propelling limb ; viz., first,
1ts own previously-acquired somentum, which would
keep 1t moving at & uniform rate in the same direction
for ever, without further propulsion, if there were no
retarding or disturbing influences ; 2ndly, the force of
gravitation, tending to draw it vertically downward :
srdly, the resistance of the advanced limb during its
first or retarding period ; 4thly, the resistance of the
arr ; and, Hthly, the gliding-friction of the joints, and
the rolling-friction of the sole of the foot against the
ground. The retarding influence of friction is, in all
modes of progression, comparatively so insignificant,
that it need not be taken into account. The resistance
of the air in ordinary walking requires a constant ex-
penditure of force about equal to that of a pound
weight, moving at the rate of six or seven feet per
second ; which, in reference to the whale amount of
resistance overcome in walking, is also quite incon-
siderable ; and may, therefore, like the friction, be for
the present disrecarded. We have here, therefore,
nll]y to consider the nlwl‘:l.tiﬁll of 1r;.r'{.!r.fi'_.a,.r, of womentuny
and of the retarding leg,  The gravity of the trunk is




INFLUENCES WHICH AFFECT WALKING. 419

opposed, during the period in which both legs touch the
ground, by their conjoint action, the support atforded by
the advanced limb being combined with a retarding in-
fluence, that of the hinder limb with a propelling action.
At the beginning of this period of the step, the pro-
relling force exerted is rather less than the resistance;
so that the body, at the same time that it s sup-
ported, is also retarded a little. At the instant when
the leg reaches the vertical position, the body is sup-
ported without either acceleration or retardation.
When the leg passes the vertical, the action is entirely
changed. The hinder leg being now lifted, the body
Is supported entirely on one leg, which stretches
obliquely downward and backward, lengthening mean-
while 50 as to urge the body in the opposite direction.
At each instant of this period the force of gravity,
and the previously acquired momentum of the body,
acting at right angles to each other (the former down-
ward, the latter forward), give the trunk a tendency tn
move, not in the direction of either separate influence,
but in that of their diagonal resultant ; represented by
2 line drawn obliquely downward and forward from
the centre of gravity to the ground, at an angle vary-
Ing with the speed of progression.*  But as the body,
thus tending at each moment to move obliquely down-
ward, and forvard, receives also, at each moment,
from the propelling leg, an impulse obliquely upward
and forvard, it will obey both these forces conjointly,
by moving in the direction of their diagonal resultant ;
that i3 to ja4Y, ff.f;.*‘r':fn:.fff”_q fm':.!:u:e*r.-‘f. The ]H't:r]]{:”}l}g
action, during this period of the gtep. meets with no

* The by waould, if really suffered to fill to the wround in
W:’;:',.':.'..’_ fiesiribe a ;’,.;r.;'..u..'-- CUryis m ita ey 1-||1'. e TS PPEv]e
batinm i3 an accelerating for . Fut ita Lewds ney, hisore ::r-hl.'lHj.'
DESInIng to i'-lii, 13 W miove ina tancrent tas thie first |m'rr|t ol sich
P urye s and thig fesiels ey, Wikt winch alone we arc hore cine
erned (a4 the by in walking neves tiadly Falls to thee wronned,)

P represented by o straizil line dreawn diaganally in
ne dircction mentioned in the texl,

EE &
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other resistance than that of friction, and of the air;
and as it greatly exceeds these, it accelerates the
wotion of the body, till the swinging leg is planted
forward ; when the retarding operation begins again,
and the whole series of actions just described is
repeated. Thus, as the motion of the body is not
perfectly horizontal, so neither is its rate strictly
uniform, in walking ; it rises and falls a little, and it
also undergoes alternate acceleration and retardation,
at each step.

425. Such is the series of movements by which, in
walking, the conditions of support, propulsion, and
elasticity, are fulfilled. The motions by which the
equipoise of the body is maintained are easily under-
stood. As each foot alternately becomes the basis of
support, the vertical line of the centre of gravity must
be made to fall within its area, either by a swaying of
the trunk to one side ; or by a contrary inclination of
the foot, in the act Df stepping, towards the median
plane ; or by a combination of both these movements.
Skilful walkers adopt the last-mentioned method, 1
which, while the foot 18 not moved inwards incunru-
niently on the one hand, the lateral motion of the
trunk is not awkwardly extensive on the other,
Sailors, in consequence of their habit of walking the
deck with their legs separated, so as to be prepared
for the tossing of the ship, learn to balance themselves
almost entirely by swaying the body from side to side
—wlience their clumsy, rolling gait.

426. The motions of the arms in walking are per-
feetly regular and uniform; and their purpose be-
comes obvious when they are considered in connexion
with the action of the legs. While the vight leg
swings forward, the right arm is swung hackward and
the left forward.  While the left leg swings forward,
the left arm is swung backward and the tlghtt forward.
The elfeet of swinging the right leg forward would be
Lo cause the trunk to rotate hur:,funta,lly on the head

g .
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of the femur of the supporting leg, so that the right
side of the body would advance beyond the left, By
swinging the right arm backward and the left arm
forward, the trunk acquires a tendency to rotate on
the planted leg in exactly the opposite direction. This
tendency neutralizes the other ; and the result 1s, that
both sides of the trunk advance together, when walking
1s skilfully performed, at an equal rate ; neither side
passing forward, at any time, beyond the other.

427. Since, in walking, one leg,is always set down
before the other is taken up, the length of our steps
in this mode of progression has a natural fixed limit,
determined by the span of the legs. The object of
running, which we may next proceed to consider, is to
enable us to traverse at each step a space not thus
limited by the span of the legs, but depending only, as
to its extent, on the degree of propelling force which
the limbs are able to exert. This object is attained by
giving the body a projectile motion for a certain part
of each step ; during which period both legs are sus-
pended freely on the trunk, and accompany it in its
flight through the air. The leugth of the running-
step exceeds that of the walking-step by the horizontal
distance through which the body is thus projected
during the period in which neither leg touches the
.ground, This distance differs according to the speed
with which we run.  OQur steps, In running, are on an
average double ag irmf__; asn wu.iking, and thr:y are also
more rapidly executed, in the proportion of three to
two | 86 that, in a given time, one may run about three
times a4 far a3 one can walk. The exertion required
to T:I’::lih‘-‘.;_'i.in this ,q]wt;r! i_:..-, of COUrse, |1+||‘:_-{:I.|_}=' a8 the
registance to he overcome 5 and this l!l‘ipl*“llh‘ more on
the air, and less on the retarding action of the ad-
vanced leg than in walking, At the fastest pace that
4 g*:f:fl runner can ]{t;t-;: up for any I-.-ngth of Li”“:,
the working force constantly expended in overcoming
the resistance of the air is eqqual to about four pounds,
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moving at the rate of twenty feet per second ; a con.
siderable exertion even for a robust man, And as this
resistance varies nearly as the cube of the velocity, * it is
easy to understand why swift running is so laborious ;
and why a small acceleration, when a rapid pace has
already been attained, adds to our fativue in a degree
apparently so disproportionate to the slight increase
of speed. Hence quick running is an advantageous
mode of progression, ouly when the distance to be
traversed is small, and the time to be occupied in the
transit short. When the time and the distance are
both lengthened, we find our advantage in walking.
428, Weber has entered into a very elaborate cal-
culation of the motion of the swinging leg, in walking
and running, founded on the liypothesis that the les
swings entirely by its own weight, without assistance
from the muscles, and that its motion is consequently
governed by the general laws of oscillating bodies. I
have not as yet had any opportunity of testing this
theory experimentally ; but 1 am rather disposed to
doubt the assertion, that the muscles do not contribute
in any degree to swing the leg forward in natural
progression.  However, according to Weber’s sup-’
position, the leg oscillates in the same time in all
paces, from the slowest walking to the fastest running ;
and the duration of g step 1s greater or less, as the
swinging of the leg is interrupted, by setting foot to
ground, when it has traversed a greater or less pro-
portion of its arec. Thus, in the storming-pace, the
* The amount of atmospherie resistance depends chiefly on the
quanfily ol air displaced in a given time, and the rate at which its
particles arve moved : which quantity, and rate of motion, dotk in-
ereasing direetly as the velocity of the projectile, would make the
resistanee Vary s the dpuare ol the 1.'[1|m-i|1.-_ But the resistance
is further increased by the condensation of the fluid in front of
the moving body, by the partial vacuum lormed behind it, and by
several other ciremmustances, which, added to the former, make

the resistance vary nearly as the eude of the veloeity, according to
the statement in the test,
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limb is planted as soon as it has swung through half
its arc, and arrived vertically under the trunk :—in
walking, as each step occupies more time, so the
swinging leg deseribes more than half its arc, and
passes bu.n:md the vertical position before it is planted ;
and this so much the more as the pace is slower, and
the duration of each step consequently longer. In
the quickest running, each leg must, as in the storming-
pace, perform at least half an oscillation (so as to hang
vertically beneath the trunk) before it can be planted ;
but the steps, in running, can nevertheless follow
each other more rapidly than in the storming-pace ;
because, as both legs are suspended in the air at once,
during part of each step, they swing forward simulta-
reowsly through a portion of their respective arcs, and,
by this saving of time, can be planted in quicker
succession than when thf.y are swinging separately,
one after the other.

42y, This account of walking and running is so far
calculated to elucidate, in their more important parti-
culars, the four occasional modes of progression, that
it will not be necessary to dwell on these latter at any
great I‘:l’lf__::t]'h

450, In jumping, the body is projected into the air
by a simultaneous extension of both legs, performed
with remarkable rapidity and force.  1n jumping, for-

ward, backward, or to either qnjf., the body [II:*-.{..lth‘-l
in its flizht a parabolic curve ; in jumping upward,
moves in a rignt ine ; in all cases it obeys the unh-
nary laws of projectiles.  Thus, for example, the
period of ita fall 18 nearly equal to that of its ascent ;
and 1ta rate of motion, al each point of ity descent, is
exactly equal to its rate of motion at the corre-
sponding point of its ascent.  If the act of springing
forward be preceded by a run, the body acquires an
impetus, which concurs with the propelling action of
the limbs, and increazes the horizontal extent of the
lean. In like manncr, by swingiong the arnsg, at the
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moment of springing, in the direction in whi'ch the
body is projected, their inertia is made to ald, 1nstead
of impeding, its flight through the air.

431. The progression of the body through the water,
n swimniing, depends on the prineiple that action and
reaction are equal and contrary. The action, in swim-
ming, consists in displacing a considerable quantity of
water, and urging it backward, by certain movements
of the hands and feet. By the necessary reaction of
the water on the body, this latter is displaced and
urged forward with a momentum precisely equivalent
to that of the water moved in the opposite direction.
Some swimimners render the body specifically lighter
than the water, by keeping the chest more than
usually full of air, so that no muscular power is
required to keep them from sinking, More usually,
however, it is necessary to urge the water somewhat
downward as well as backward, with the hands and
feet, in order to keep the breathing apertures free
above the surface of the flujd. Swimming is not sus-
ceptible of so much diversity in point of speed as
progression on dry land through the air, on account of
the greater resistance opposed by the water to the
motion of the body. This resistance (varying, like
that of air, nearly as the cube of the velocity) soon
renders it impossible for the swimmer to accelerate his
motion without an additional amount of exertion, too
fatiguing, and too disproportionate to the small ad-
vantage gained, to be long or usefully continued. In
all modes of progression, indeed, whether through
water or air, there is a certain average velocity,
adapted to the powers of the body and easily attainable,
but which cannot he much surpassed without excessive
exertion. This depends on the resistance of the medium
inm'e;millg so much more rapidly than the speed of the
body which moves through 1t ; and it accounts for the
fact, that the difference in the speed of runners, swim-
mers, &c., is so much less than the difference in their
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strength would at first sight lead us to expect. In
reality, to outstrip a swift runner, though but by a
little, requires a very considerable superiority of
strength.

432. The stature, weight, and proportions, of the
skeleton vary much in different individuals and races
of men, as well as in the opposite sexes, and at dif-
ferent periods of life.  Many of these diversities have
been noticed incidentally in the preceding chapters.
Thus, we have had occasion to refer to the remarkable
welght and density of the bones in the negro as com-
pared with the European skeleton; to the superior di-
mensions of the female pelvis as contrasted with that of
the male ; to the disproportionate size of the head in
the child as compared to the adult; and to the infe-
rior relative capacity of the anterior segment of the
crapium in several barbarian tribes, as compared to
more civilized races of men.

The average stature of the adult male human ske-
leton (taking into consideration the shorter as well as
the taller varieties of the species) is five feet six inches.
This is increased, in the living subject, by the muscles
and integuments, to about five feet seven inches. Va-
riations in height of more than nine or ten inches
atbove or below this medium standard are anomalous :
that is to say, at four feet nine inches a man’s stature
may be considered dwarfish, while at six feet five
inches he becomes a giant. Bourgery cites, as ex-
breme instances of dwarfish and siant stature, a Congo
negro, nine feet hich, seen by i#":l.nr]t:rhl'm:(:k; and a
dwarf, azed t-h]l't;:'-'—'!‘:"-r":ll years, sixteen inches hich,
mentioned by Birch.  The average heirht of the adult
European male skeleton (to which, in this work, our
attention hag been principally directed) is five feet cight
i.l‘:-‘:h‘:'v';, ur, wilh ?_IH: 'Hlf,Fr;gIIHH.'HT.H, fih’*: rrr-‘.'f. l:i“f: hri:]ll:.-i.
In a man of this stature the total height of the body is
eizht times that of the head. In all varieties of the
Hp‘:f.i*‘;f—i, whether tall or .f-'.hlfn"‘.tll barbarous or ﬂi\'i]i:ﬂ:f.‘ll,
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the height of the female is, on an average, inferior by
about 1-11th to that of the male. Varieties of height
usually depend in a greater degree on the limbs than
on the trunk ; for which reason it is that tall and short
persons, when sitting, often appear of nearly equal
height. Vitravius mentions some curious facts with
reference to the proportions of the human body. If
the body be laid on a flat surface, with the legs ex-
tended, as in the erect posture, and the arms stretched
out at right angles on either side ; and if then a paral-
lelogram be formed, by drawing two lines parallel to
the median plane, one on each side, touching the tips
of the fingers, and meeting these at right angles by
two transverse lines, one in contact with the crown of
the head, the other with the soles of the feet ; this
parallelogram, thus exactly including the body, will,
in a well-proportioned individual, be found to be a
perfect square.  If the arms be now raised till the tips
of the fingers are in a line with the top of the head,
and if the legs be separated till they would form, with
a line joining the feet, an equilateral triangle ; then,
around the navel as a centre, a circle may be deseribed,
which shall touch the tips of the fingers above and the
sules of the feet below, thus including the body ex-
actly within its circumference. Mr. Joseph Bonomi,
sculptor, in conjunction with myself, tried the truth of
these rules on two individuals of ordinary proportions,
and we found them verified with surprising accuracy.
It 1s difficult to believe that these constant simple
relations of the human figure to the square, and to the
circle, can be accidental ; on the other hand, we have
no grounds for asserting pusit.'n'eljr that other propor-
tions would not answer the purpose equally well ; nor
are we aware of any particular inconvenience ocea-
sioned by small deviations from the ascertained law.
433. The analogies of form, number, and connec-
tion, traccable in the several bones and regions of the
skeleton, constitute a subject of the highest philoso-
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phical interest, which has given rise of late years to
keen controversy between naturalists of distinguished
ablllty ; so that 1t remains up to the present day an
undecided question in physiology. According to Carus,
and the transcendental anatomists, there are two sim-
pie modes of development, and two simple l}l‘imury
forms (the dicoiie and the spherical), which™ are re-
peated throughout the skeleton, and which, with par-
ticular modifications (depending on certain laws of
antagonesm, and polar cvolution), give rise to all the
diversified forms actuully presented by the boues.
These views are opposed by Cuvier and his school,
who, in accordance with the simple theory of the Con-
ditions of existence, seek only, in studying the pheno-
mena of organized beings, to trace in each instance the
relations which subsist between the form and struc-
ture of organs on one hand, and their functions on the
other, or (a3 Bluinville has expressed it) between the
gatic and dynomic conditions of life. To discover
these relations, and this constant mutual inter-depen-
dence, and to reduce them by degrees to their simplest
and most comprehensive terms, so as to arrive at laws
of the utmost possible scope and generality, is, accord-
ing to these philosophers, the proper end of physio-
lozy: an end not promoted (as they say) by fauciful
theories of development, or speculations on the ana-
lozous  geometric construction and  essential simi-
larity of organs evidently diverse, as well in point of
number and connection, as in shape. The necessary
length of such a discussion precludes its adinission
into this work, which has indeed already extended
it<clf far beyond the limits originally proposed.  We
shall here, therefore, confine our attention to those
INore obvious :m:r.]n:_giuq between the upper and lower
extreinity, and between the bones of the cranium and
of the vertebral r;n[:;mn, which are now 1lhi*-"'l'.-m“_}’
admitted by physiologists ; observing only with refe-
rence Lo the two theoriey in question, that each appears
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to possess a philosophical value peculiar to itself, and
adapted to corresponding necessities of the science ;
while, on the other hand, their essential principles are
in fact less contradictory than they at first sight
appear.

434. In order to conceive the cranium as a pro-
longation of the spine, and to trace in its bones the
essential elements of vertebrse, it must be borne in
mind that each vertebra consists of a body and an
arch, the former being part of a column of support, the
latter of a canal or tube for the reception of a nervous
cord. The relative development of these two parts
varies in particular vertebrz, according as the column
1s required to be stronger, or the cavity more capa-
cious. In the sacrum, which serves as a foundation
for the spine, the supporting colunm is required to be
massive and strong ; but, as the contained parts are
here at a low point of development, the protecting
cavity becomes a feature of less imnportance. Here
accordingly the bodics of the vertebrze form a large
consolidated mass, while the arches are small, and, in
the lower sacral vertebre, even altogether deficient,
In the cranium a contrary development takes piace.
The contained nervous column, swelling out at its
upper extremity to form the cerebrum and cerebellum,
requires, for its reception, that the arches of the con-
taining vertebre should here be remarkably broad and
capacious ; while, on the other hand, their bodies are re-
duced to mere vestiges, either in accordance with the
law of antagonism (as the transcendental philosophers
would say), or simply hecause a column of support is
here not wanted (as the opposite school would atfirm).

435. Bearing these facts in mind, we may trace in
the cranium three separate zones, each presenting,
more or less distinctly, the principal elements of a
vertebra. The first of these cranial vertebrm is the
occipitul bone ; the second is formed above by the
parietal bones, below by the greater wings of the sphe-
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noid bone, and by the larger portion of its body; the
third is composed of the ethmoid and frontal bones,
together with the lesser wings of the splenoid and that
part of its body by which they are supported. The
temporal bones are said, by some anatomists, to be-
long to the-second or middle cranial vertebrs : by
others they are regarded as parts of a separate, im-
perfect vertebra, possessing rudiments of lamine in
tae wormian bones which intervene frequently De-
tween the parietal and occipital bones (and which, in
many instances, attain a considerable size, vide par,
9% We shall not, however, in this place discuss the
doubtful or disputed analogies of the anterior and
middle zones of the cranium, but shall confine our at-
tention to the occipital bone, referring the reader to
the writings of Professor Owen on transcendental ana-
tomy for fuller information.

456, In the occipital vertebra of the cranium, the
basilar process represents the body, and the broad
kinder plate of the bone forms an expanded and capa-
cious urrh ; while the Joramen wmaginwin, included Dhe-
tween these parts, is evidently analogous to the verte-
bral hole, A gain, the oeeipital concyles are true in-
f-‘ T fj:'-‘fiﬂuh!r‘ jprocesses, and the j”ﬂ”-{ﬂ-" Processcs
may be regarded, I think, ag vestiges of the superior
itreuder [rGeCraeg, Thf: treensrerse processes are re-
presented by the rough portions of bone which lie to
the outer side of the condyles, and give attachment to
b lateral recti muscles: while the exterior vecepilal
creat and tulitrozity constitute a 1'11r1inu:ntiu‘}' SpUnONS
Jerucess,

257, The student, in examining the forms of the
bones, muat have already been struck with the analo-
{res, '-"-r'hith ;ﬁ.'—:i:ru':i:v.ti: T.J'H- '—fmu|4|1;|‘ Lo 1.|u; [Hrh’jH, '[.]ll.:
"Dper arm to the thigh, the forcarm to the legr, and the
Llires T-",.':‘-Fr-i. *'-F T.i:‘: |'1-'Lh'l, J"l‘:.-i}-l*f:[f".-"!"l}’, Lo ”H.‘ carrg-
gponding divisions of the foot,  The flat iine portion
of the 03 innominatum corrceponds, both in form and
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position, to the ala of the scapula, and its internal and
external fossee represent the dorsal and ventral depres-
sions of the shoulder-blade. The acetabulum answers
to the glenoid cavity, and the ischium to the coracoid
process ; while the pubes, stretching horizontally in-
ward, is recognised as the analogue of the clavicle.
The head and neck of the humerus answer to those of
the femur ; and the larger and smaller tuberosities of
the former bone correspond to the larger and smaller
trochanters of the latter, The lower extremity of both
bones presents a trochlear surface with lateral tuber-
cles for muscular and ligamentous insertion ; while
the patella of the knee-joint and the olecranon process
of the elbow are, in general respects, strikingly analo-
gous. Thus, each is developed by a separate point of
ossification, and presents the structure common to
short bones; each gives attachment and improved
leverage to a mass of extensors; and each protects a
joint, which would otherwise be exposed during flexion,
When the olecranon remains separate from the ulna,
and forms an independent short bone (as in an instance
recorded by Rosenmiiller), this analogy is rendered
complete. The analogics hetween the forearm and the
leg are, in several respects, more uncertaing than those
between the upper arm and thigh. The leg is, indeed,
like the forearm, composed of two parallel prismatic
bones, articulated together above and below, and
having their shafts connected by an interosseous
membrane. DBut, with respect to the precise analo-
gies of these two bones s, different opinions are enter-
tained by anatomists, the tibia being compared by
some to the ulna, and l]}f others to the radius. At its
upper extremity the tibia cert: tinly resembles the ulna;
because it is in a line with the inner side of the bone
above, and because moreover it possesses, in the
patella, an appendage analogous to the olecranon.
At its lower extremity, on the contrary, the tibia
resembles the radius, first, beeause it contributes move
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than the fibula to the ankle-joint, as the radius contri-
butes more than the ulna to the wrist ; secondly, and
chiefly, because it is in a line with the great toe, as
the radius is with the thumb. Here, therefore, it
must be admitted that the analogy of the two limbs is
somewhat obscure. It is, however, impossible to dis-
pute the resemblance between the malleoli of the ankle-
Joint and the styloid processes of the wrist; between
the cuboid Lones of the tarsus and those of the carpus;
between the cylindrical bones of the metatarsus and
those of the metacarpus; and, finally, between the
phalanges of the fingers and toes.

#53%. If these strong analogies between the upper
and lower extremities compel us to admit that they
are formed in a common type, their numerous and im-
Portant differences are, on the other hand, sufficient
to prove that that type has undergone considerable
modifications, to adapt it in each case to particular
functions.  This is a point on which we have already
haa occasion to dwell (393) : and we need here, there-
fore, only remind the student (by way of recapitula-
tion) that the bones of the arm, in which freedom,
swiftness, and delicacy of motion, are the principal
requisites, present slender shafts, shallow articulations,
ard sbort proceszes for the attaclhincent of muscles :
while, in the lee, which is desicned to sustain a heavy
pre-fure, and to perform motions of limited range,
and rather forcible than rapid, we find wore massive
arnd heavier columns, loncer processes of leverace,
and, of the joints, some entively done away with,
othiers but slichtly moveable, and the remainder ren-
dered more secure by increase of depth, or CXPansion

0 JUrince,
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