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PREFACE.

T o prevent misapprehension or disappointment
on the part of the Reader, I think it necessary
to offer a short account of the nature and object
of the following Outlines.

During the thirteen years I have had the ho-
nour of delivering Lectures upon Anatomy and
Surgery in the University of Edinburgh, I have
been repeatedly and earnestly entreated by the
Students attending my Class, to publish an ab-
stract of my Course.

I considered it a duty to comply with their
request ; and the volumes now offered to the
world, exhibit the subjects which are explain-

ed at large in the progress of a session of six
months duration,
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The Outlines have been arranged differently
from any Treatise with which T am acquainted,
and upon a plan which has been sanctioned by
the experience nearly of a century, having been
adopted by my Grandfather, and observed since
his death by my Father and myself.

Though, from the titles of these volumes, they
may be supposed to relate to the Anatomy of the
Human Body only, in its sound and diseased state;
yet, as Physiology is inseparable from Anatomy,
it seemed impossible to avoid introducing a few
notices on that subject, and also on Animal Che-

mistry.

The chemical part of these Outlines merits the
particular attention of the reader, as it contains
much original matter,—the result of the re-
searches of my very worthy friend and pupil Mr
Joun Davy, who, to great assiduity and enthu-
siasm for the advancement of chemical science,
joins that patience and that acumen, which so
much distinguish his family.

The descriptions of the bones, occupying the
greater part of the First Volume, have been ta-
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ken from my grandfather’s ¢ Osteology ;"—a book
which is now ranked as one of the classics in
Anatomical Science, and though published near-
ly a century ago, still retains its celebrity.

It may not, however, be improper to remark,
that, in reprinting the “ Osteology,” I was under
the necessity of making several alterations and
additions, and -fespecially in the Physiological
and Pathological departments ; on which the pu-
blic may not be disposed to place the less value,
when it is stated, that, independently of those
suggested by my own experience and observation,
and the present advanced state of Anatomical
Science, many of them were derived from an
original Commentary, written by my Grandfather
for the use of his sons, and from the lectures of
my Father.

Descriptions in language, however carefully
drawn up, being inadequate to convey distinct
ideas on many points of Anatomy, a number of
engravings from the drawings of the most cele-
brated draughtsmen, MicHAEL ANGELO Buo-
NAROTTI, Dr P. Camprr, Messrs Fy¥e, Lizars
and SYMmE, are affixed to these Outlines.



vl PREFACE.

The greater number of these engravings re-
present the effects of disease, and have been co-
pied from the more remarkable specimens in the
large and valuable collection of morbid Prepara-
tions in the UniveErsity or Epinsurcu; and
where colour constitutes a striking feature, it is
added, that the Plates may be more faithful repre-
sentations of nature. Some of the Plates are
fac similes of the drawings ; by which a much
more correct imitation of the drawings is preser-
ved, than if they had been executed in a more
laboured style; and as information, not beauty,
has been consulted, this fidelity of representation
seemed best calculated to convey it.

A short explanation may perhaps be necessa-
ry, of the general principle on which the Plates
have been constructed.

They are not adapted to the size of the vo-
lume, as in most books, but to the relative im-
portance of the subjects represented. Hence they
are formed on different scales,—a departure
from common usage, unavoidable in some mea-
sure, to attain the end proposed. A skull, for
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example, has been delineated of the natural size,
in order that its general form and minuter parts
might be distinctly seen. When it is requisite
to point out national peculiarities in the configu-
ration of the head, several skulls of the natural
size are exhibited on the same Plate, that by
Juxta-position their peculiarities may be more

prominent.

Arteries are represented on an extensive scale,
lest by reducing them to smaller bounds, their
larger trunks might not be obvious, or their
smaller branches become visible only by the aid
of a microscope.

In some cases, diseases have been represented
as affecting different bones, that, by enlarging
the view of their operation, the results might
make a deeper impression on the Students’
mind. To such as estimate the appendages of
a book of science, by their subserviency to pro-
mote instruction, these reasons may perhaps
appear to be a sufficient justification of the plan
that has been adopted.
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GENERAL OBSERVATIONS., o

Thick, strong and elastic membranes, have been
called Ligaments.

An eclastic jelly, added to cellular membrane,
constitutes Cartilage.

Jelly and phosphate of lime, with cellular sub-
stance, form the principal ingredients of Bone.
~ Muscles consist of fibres of a peculiar nature,

and of cellular membrane.

The bodies of animals are assemblages of or-
gans, cach of which exercises some function, and
is conducive to the preservation of the whole.
The different organs are of a more simple or com-
plicated structure, being made up of different 7is-
sues, as they have been called by Bicuar.

Bicuar has enumerated twenty-one tissues ¥,
which he has shewn to be differently organized ;
and has justly remarked, ¢ L’idée de considérer
aimnsi abstractivement les différens tissus simples
de nos parties, n’est point une conception ima-
ginaire ; elle repose sur les fondemens les plus
réels, et je crois qu’elle aura sur la physiologie,

Ag

* ¢ (Ces tissus sont 1. le cellulaire, 2. le nerveux de la vie
animale, 3. le nerveux de la vie organique, 4. lartériel, 5, le
veineux, 6. celui des exhalans, 7. celui des absorbans et de
leurs glandes, 8. l'osseux, 9. le médullaire, 10. le cartilagi-
neux, 11. le fibreux, 12. le fibro-cartilagineux, 18. le mns-
culaire de la vie animale, 14. le musculaire de la vie organique,
15. le muqueux, 16. le séreux, 17, le synovial, 18. le glan-
duleux, 19. le dermoide, 20. I'épidermoide, 21. le pileux™
Fid, Anatomie Generale, tome i,






GENERAL OBSERVATIONS. 3

ANGIOLOGY, ++¢+++ Of the structure and
course of the Blood-
_ vessels.
NEeuvrorogy, -:---+ Of the Nerves.

It is not easy to detect the chemieal ingre-
dients which enter into the composition of the
body ;

1. As new compounds are formed during the
processes instituted for that purpose.

2. As many of the constituent principles are
apt to escape in a gascous state, or to elude obser-
vation.

According to the present state of Animal Che-
mistry, Carbon, Azote, Hydrogen, Oxygen, Sul-
phur, and a small proportion of Iron, are supposed
to form the constituent elements of the animal
body, producing Jelly, Albumen, and Fibrina.

CHAPTER 1II.
ORGANS OF LOCOMOTION.

THE organs of the body concerned in locomo-
ton, are, the Bones, Cartilages, Ligaments, Mus-
des, Tendons, and Burse Mucose,

AJ
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a natural skeleton ; and when united by wires, an
artificial skeleton.

In the animal kingdom, there is much variety
in the fﬂrm of the skeleton, and- ‘disposition of its
com pﬂnent parts

In many animals, the skeleton is exfernal, form-
ing a fixed basis on which the muscles act, and
also a case within which the animal retreats.

The human skeleton, on the contrary, is infer-
nal, that is, covered by scft parts; but though
thus covered, the bones appear obscurely through
many of the superincumbent parts, so as to form
the outline, and to give a certain character to the
body.

There is a difterence in regard to the size of the
bones of the skeleton, in'different individuals even
of the same age, of the same sex, and of the same
country ; and a still more striking variety at dif-
terent periods of life, in the different sexes, and
among the inhabitants of different countries.

LPurposes to which the Skelcton is subservient.

1. The skeleton 1s the foundation on which the
whole fabric is built. Tt is the basis to which
all the other parts are directly or indirectly con-
nected, and to these it gives stability and sup-
port.

2. The bones defend from external injury the
brain, heart, lungs, and other organs, on which
life more immediately depends; and also many
of the larger bloodvessels and nerves.

A4
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Jation betwen the joint, and the muscles which
move it; thus, there is ball and socket for
admitting of free motion in every direction;
hinge-joints, where flexion and extension only
are necessary; and these jonts are more or
less secure in different parts of the body ; thus,
the socket at the hip-joint is much deeper than
at the shoulder, as the inferior extremities are
subservient not to locomotion only, but also to the
support of the body.

6. The bones of the skeleton are said to be
disposed symmetrically, by which 1t 1s meant to
be implied, that there is an exact correspondency
of the opposite sides; for by a vertical plane
from before, backward, the skeleton may be di-
vided into two equal and similar parts. But the
above observation should be received with some
limitation, for in many instances the opposite
bones are not exactly similar to each other, and
in many cases one bone inclines more to one side
than the other corresponding to it.

7. From the position of the skull and pelvis,
from the width of the latter, the dispropor-
tion in the length of the superior and inferior
extremities, and the very different structure
of the joints of these parts, it is evident that man
1s intended: to be a biped.

8. The bones of the human skeleton are so
placed with respect to one another, that, when put
into their natural situation, scarcely any one of

them is placed in a perpendicular bearing to an«
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of a delicate fabric, and impatient of pressure, are
contained within a bony case.—The form of the
teeth and jaws, indicates the kind of food on which
the animal subsists.—The senses of smell, hearing,
tasting, and seeing, are much improved by the
peculiar form of the bones.—The Ribs protect the
organs they inclose ; and their eblique position in
respect to the spine, has a reference to the en-
largement of the chest, during inspiration ; for
when the ribs are brought to a right angle with
the spine, the breast-bone is pushed forwards, and
the distance between the fore and back part of
the chest i1s increased.—The Pelvis is of such a
shape, as to contain and defend many important
parts, and is so formed before, that the adjacent
muscles act upon the hollow bowels included
within it.

10. Lastly, broad bones are placed where de-
fence is necessary, or where considerable space is re-
quired for the attachment of powerful muscles ;—
long bones where extensive motion is perform-
ed ;—and short bones, where it is requisite to
unite a certain degree of firmness with mobility.

Table
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2 Ossa Triangulm;ia.
1 Vomer.

32 Teeth.

The bones which support the ToxcuE, are 5in num-
ber.

The bones of the Tkuxk of the Body, are sub-
divided into those of the Spine, Thorax, and
Pelvis.

The bones of the SpiNe and THoORAZX, are,

7 Vertebre of the Neck.
12 Vertebrz of the Back.

b Yertebre of the Loins.
24 Ribs.
2 or 3 Bones compose the Breast-Bone or
Sternum. -
The bones of the PErLvis are,
2 Ossa Innominata *.
1 Os Sacrum.

4 Ossa Coceygis.

The bones of the Ex7rrarzies are subdivided

into those of the Upper, and into those of the
Under Extremity.

The Bones of the Upper ExTrREMITY are made

up of the bones of the Shoulders, Arms, Fore-Arms,
and FHands.

The bones of the SuouLpERS are,
2 Clavicles.
2 Scapula.

* These bones have been enumerated by some authors
among the bones of the Inferior Extremities,
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The bones of the FeeT have been subdivided
into the bones of the Tursi, Metatarsi, and Toes.

The bones of the Tarsr are,
2 Astragali.
2 Ossa Caleis.
2 (Ossa Navicularia.
2 Ossa Cuboidea.
2 Cuneiformia externa, -
2 Cuneiformia media.
2 Cuneiformia interna.

Of the METATARSI,
10 Ossa Metatarsi.

Of the FeET,
10 Posterior Phalanges,
8 Middle Phalanges.
- 10 Anterior Phalanges.

The number of the Sesamorp Bones of the Feet,
varies from 4 to 8, '
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On the surfaces of a great many of the bones
there are cavities, or depressions : If these are deep,
with large brims, authors name them cotyle *.
If they are superficial, they obtain the designa-
tion of glene, or glenoid. These general classes
are again divided into several species : Of which
pits are small roundish channels, sunk perpendi-
cularly into the bone ; furrows are long marrow
canals, formed in the surface ; miches, or notches,
small breaches in the bone; sinuosities, broad,
but superficial depressions without brims ; fosse,
large deep cavities, which are not equally sur-
rounded by high brims ; sinuses, large cavities
within the substance of the bones, with small
apertures ; foramina, or holes, canals that pierce
quite through the substance of the bones. When
this last sort of cavity is extended any long
way within a bone, the middle part retains the
name of canal, and its ends are called /oles.

The eminences and hollows of the bones, which
are more strongly marked in the male than in
the female, give insertion to the muscles and liga-
ments, or form surfaces of articulation. By remov-
ing the insertions of the muscles farther from the
axis of the bone, they increase their power of moy-
ng it.

The eminences to which the ligaments are fix-

ed, remove the ligament to a greater distance
VOL. I. B

¥ Keruidss, skvBdsas, Acetabula, pixides, buccellz.

=
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18 OUTLINES OF ANATOMY.

from the centre of the joint, and thereby give
greater security to it.

The cavities on the surfaces of the bones, (with
the exception of the articular cavities,) are in-
tended for the reception of the muscles, or for
giving passage to their tendons; thus, the ex-
tent of the surface of the bone is increased, though
not its bulk.

The cavities allow the heads of bones to play
in them; lodge and defend other parts; and
afford safe passage to vessels, muscles, 8c.

The Articulations.

The ArTICULATIONS are most commonly di-
vided into three classes, viz. symphysis, synar-
throsis, and diarthrosis.

Symrnysis, which properly signifies the concre-
tion or growing together of parts, when used to
express the articulations of bones, does not seem
to comprehend, under the meaning generally given
to it, any thing relating to the form or motion of
the conjoined bones ; but by it most authors only
denote the bones to be connected by some other
substance ; and as there are different substances
which serve this purpose, therefore they divide it
into the three following species :

1. Synchondrosis *, when a cartilage is the con-
necting substance : Thus the ribs are joined te

* Amphiarthrosis.
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the sternum ; the bodies of the vertebra to each
other; as are likewise the ossa pubis. |

9. Synneurosis, or syndesmosis, when ligaments
are the connecting bodies, as they are in all the
moveable articulations.

3. Syssarcosis, when muscles are stretched from
one bone to another, without the intervention of

cartilage or ligament,

The second class of articulations, the syNar-
THROs1s, which is the general term by which
the immoveable conjunction of bones is expressed,
is divided into three kinds :

1. The suture *, 1s that articulation where two
bones are mutually indented into each other, or
as if they were sewed together, and is formed by
the fibres of two bones meeting, while they are
yet flexible and yielding, and have not come to
their full extent of growth ; so that they mutual-
ly force into the interstices of each other, till,
meeting with such resistance as they are not able
to overcome, they are stopped from sprouting out
farther, or are reflected ; and therefore these in-
dentations are very different, both in figure and
magnitude : Thus the bones of the head are join-
ed ; thus epiphyses are joined to the bones, before
their full connection and union with them.

Under this title of suture, the harmonia of the

B2

* "Papy.
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eeived, and allow of motion two ways : Workmen
call it charnal.

The ginglimus is generally divided into three
kinds, to which some * give the names of conti-
guous +, distant §, and compound §.

The first kind of ginglimus is, when a bone has
several protuberances and cavities, which answer
to as many cavities and processes of the other
bone with which it is articulated ; as in the con-
junction of the femur with the tibia.

The second species is, when a bone receives an-
other at one end, and is received by the same bone
at the other end ; as in the radius and ulna.

The last sort is, when a bone receives another,
and 1s received by a third ; as in the oblique pro-
cesses of the vertebre,

When I mention the symplysis or synarthrosis ;
or any species of them, I shall always understand
them according to the explication already given
of them. But though the preceding account of
the diarthrosis, or articulation of moveable bones,
has been almost universally received , yet, seeing
it does not comprehend all the moveable articula-
tions of the body, and one of its species does not
answer, to any notion we can have of the conjunc-

B3
* Baker, Curs. osteolog, demonstr. 1.
t Proximus,
1 Longus.

¢ Compositus,
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tion of two bones, I must beg leave to change the
definitions and kinds of these joints.

I would call diarthrosis that conjunction of
bones, whereby they are fitted for motion, being
cach covered with a smooth cartilage, connected
by one or more common ligaments, and lubricated
with liquor at the conjoined parts. In which
definition, I have no regard to the quantity of
motion which they really do perform ; the motion
being often confined or enlarged by some other
cause not immediately depending on the frame of
the two surfaces of the bones forming the particu-
lar joint which then is considered.

The first species of the diarthrosis, viz. the enar-
throsis or ball and socket, I would define more
generally than above :—That articulation where a
round head of one bone is received into a cavity
of another, and consequently, without some fo-
reign impediment, is capable of motion to all sides.
Examples of this kind are to be seen in the articu-
lation of the thigh-bone and ossa innominata ;
Arm-bone and scalpula ; astragalus and os navicu-
lare ; magnum of the wrist, with the scaphoides
and lunare ; the metacarpal and metatarsal bones
- with the first bones of the fingers and toes, &c.

The second sort, or the arthrodia, differing from
the enarthrosis, in the preceding account, only in
the cavity being more superficial, which makes
no essential difference, especially as, in the re-
cent subject, cartilages or ligaments supply the de-
ficiency of bone, ought, in my opinion, to be called,
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with VesaLius *, that articulation of two bones
adapted for motion, where it is not at first sight
obvious which of the two has the head or cavity,
or where they are joined by plain surfaces, or near-
ly so ; such is the conjunction of the clavicle with
the scapula ; ossa cuneiformia with the os navicu-
lare ; metatarsal bones with the ossa cuneiformia,
&c. From the nature of this sort of joint, it is
plain, that very great motion cannot be allowed,
without the bones going farther out of their natu-
ral situation, than is convenient or safe.

Ginglimus, 1 would reckon that articulation by
the form of which the motion of the joined bones
must be chiefly confined to two directions, which
hinges of doors are.

The first species of this is the #rochoides, when
one bone turns on another, as a wheel does an its
axis. Thus the first vertebra of the neck moves
on the toothlike process of the second. This is
the most proper kind of ginglimus, :

The second species should be esteemed that ar-
ticulation where several prominent and hollow
surfaces of two bones move on each other, within
the same common ligament ; as in the knee, el-
bow, &c.

The third species, where two bones play upon
each other, at more than one place, as in the join-

B4

® De corp. human. fabrica, lib. 1. cap. 4.
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The intimate structure of Bones.

Bones are composed of a great many plates*,
each of which is made up of fibres united by
smaller ﬁ%ls-f ; which being irregularly dispo-
sed, and interwoven with the other larger fibres,
make a reticular work 1.

This texture is plainly seen in the bones of fce-
tuses, which have not their parts closely compac-
ted, and in the bones of adults, which have been
burnt, long exposed to the weather, or whose
composition has been made loose by diseases. The
chinks which are generally made according to the
direction of the larger fibres of bones that have
undergone the action of fire, or of the weather,
shew the greater strength of these than of the
fibres which connect them.

The plates are said § to be firmly joined to each
other by a great number of claviculi, or small
bony processes, which, rising from the inner plates,
pierce through some, and are fixed into the more
external ones. |Of these nails, four kinds, viz. the
perpendicular, oblique, headed, and crooked, have
been described: But in bones fitly prepared, I

could see only numerous irregular processes rising
out from the plates ||.

¥ Squame, bracte, laming,

T Malpigh. Anat. plant. & oper. posthum.

T Vide Plate 1.

§ Gagliard. Anat. ossium. nov. invent. illustrat. cap. 1. obs. 2
| Malpigh. oper. posthum.
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Bones are more or lesss cavernous internally.
In some (e. g. middle thin part of the scapula
and os ilium ) the solid sides are brought so near,
that little cavity can be seen ; and in others (mid-
dle of os humeri, femoris, &c.) the eﬁties are so
large, that such bones are generally esteemed to
be hollow or fistular. But the internal spongy
texture is evident in young animals ; and some of
it may be seen to remain in those of greatest age,
when bones are cautiously opened, after they have
been kept so long as to be free of the oil they con-
tain, or after being burnt.

This spongy cavernous internal part of bones,
1s generally called their cancelli or LATTICE-WORK,
and is formed in the following manner: The
plates are firmly joined about the middle of the
bone ; but as they are extended towards its ends,
the more internal plates separate from the exte-
rior, and stretch out their fibres towards the axis
of the bone, where they are interwoven with the
fibres of other plates that have been sent off in
the same way. Seeing the plates are thus con-
stantly going off, the solid sides of the bones
must become thinner. This is evident in many
of them, where the solid sides of their mid-
dle are very thick, and the cancelli are scarcely
observable ; whereas, at the ends, where their
diameter is greatest, the solid walls or sides are
not thicker than paper, and the cancelli are nu-
merous and large enough to fill up the whole

space left between the sides.
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These cancelli differ considerably in figure, num-
ber, and size ; and communicate with each other.
Some writers ¥ minutely remark these different
appearances of the cancelli, after they begin to se-
parate from the plates; and from thence distinguish
them into wrinkled, perforated, and net-lLike.

The cancelli sustain the marrow, and prevent it
from being injured in violent motions, and In
different postures, and from being compressed by
the weight of the marrow above. The depressions
between the fibres of the external plates of bones
appear like so many furrows on their surface, by
which the surface of contact, consequently the ad-
hesion between it and the bones, is increased, and
a greater number of vesssels is sent from it into
the bone, than if it were a plain surface.

The broad bones have thin sides, by the plates
being soon and equally sent off to form the lattice-
work ; which therefore is thicker, and nearly of
an equal form all through. By this structure,
, they are well adapted to their uses, of affording a

large enough surface for the muscles to rise from,
and move upon, and of defending sufficiently the
parts which they inclose.

The round bones have thick strong walls in the
middle, and become very thin towards their ends,
which is owing to very few plates separating at
their mic'dle ; where, on that account, the cancelli

* Gagliard. Anat. ossium, cap. 1. obs. 4, 5, 6, 7.
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to be made. For, by hypothesis, the fibres being
uniformly disposed in each, there is not any fibre
in either bone that has not a corresponding fibre ;
the sum of both, whose distances from the axis of
revolution (about which all the parts of the bone
must revolve in breaking) is equal to two semi-
diameters of the bone : Consequently each fibre,
and all the fibres, may be regarded as resisting at
the distance of one semidiameter or radius from
this axis, that 1s, in the centre.

3. Since the united foree of all the fibres is to
be regarded as resisting at a distance from the
centre of motion equal to the semidiameter, it fol-
lows, that the total resistance of all these fibres, or
the strength of the bone, 1s proportional to its
semidiameter, and consequently to its diameter.

I have here taken for an example, one of the
most simple cases for calculating the proportional
forces of bones. But, were it not too foreign to
the present design, it might be universally de-
monstrated, that, of whatever figure bones are, and
in whatever manner their fibres are disposed, their
strength must always be in a ratio, compounded of
the area of their transverse sections, or of their
quantity of bony matter, and of the distance of the
centre of gravity of these sections, from the centre
of motion or fulcrum, on which the bone is sup-
posed to turn when broken *,

* See the demonstration of this theorem by Dr Porterfield in
the Edinburgh Medical Essays, vol. 1. art. 10.
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Since, therefore, the strength of bones depends
on their number of fibres, or quantity of matter,
and the largeness of their diameters, one may con-
clude, that the part of a bone formerly fractured,
and reunited by a callus, must be stronger than it
was before the fracture happened ; because both
these advantages are obtained by a callus ; which
is a wise provision, since bones are never set in
such a good direction as they were naturally
of. This callus may indeed, for want of compres-
sion, be allowed to form into a spongy cellular
substance ; but even in this case, the strength of
the bone is here increased by one or both the
causes above mentioned.

It may not be improper to add, that although
the hollowness of a bone enables 1t to resist better
such forces as are applied to break it transverse-
ly, because the corresponding fibres are at a
greater distance from the immoveable centre on
which they turn, and therefore resist more, from
their gaining the advantage of a longer lever;
yet we are to observe, that where a bone is pres-
sed in, as by the wheel of a cart, or beat in by the
stroke of a stone, or of a bullet, its resistance is
lessened by its hollowness, because the impelling
force acts with the advantage of a longer lever.
Thus, a small glass phial is perhaps strong enough
to support a man’s weight, but a larger phial of
the same thickness will be broken by it. Hence
also, if two skulls be of the same thickness, but
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unequal in size, the larger is more readily frac-
tured.

Of the Marrow.

The marrow, which differs in appearance in
different bones, 1s secreted by the small arteries.

Pure marrow, according to BERZELIUs ¥, is a
species of fixed oil, possessing peculiar properties,
and somewhat like butter, consisting of the follow-
ing ingredients :

R TIN  abia s ¢ aisia et ara- 006
Skins and bloodvessels, . . . . ., . .+ . s . ..001
Albumen, :

Gelatine,

i R B R e i 10208
Peculiar matter, )
Wat'er:---------..f.....4..- 1.00

There is at least one considerable artery for
cach bone ; several bones have more, whose prin-
cipal use is to convey and secern this oily mat-
ter. After these arteries bave pierced the solid
side of a bone, they are divided into several
branches ; which scon are distributed every
where on the internal periosteum, and after-
wards spread their branches inwards on the
medullary cells, and outwards through the tables
of the bone.

The blood, which remains after the secretion of

* Fide Gehlen’s Journal, 2d series.
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We see marrow contained in the larger trans-
verse and longitudinal canals, and thence judge
that it passes also into the smaller ones.

The drops of oil which we discover with a mi-
croscope every where on the surface of a recent
bone fractured transversely, and the oozing of oil
through the most solid bones of a skeleton, which
renders them greasy and yellow, are a confirma-
tion of the use of these canals.

Most bones have also one or more large oblique
canals formed through their sides for the passage

of the medullary vessels.

Chemical Analysis of Bones.

The component parts of bone are Earth, Jelly,
Cartilage, and Oil.

These constituent principles may be separated
in different ways,—by burning bones in a fire,—
by acids,—and by boiling.

By the aid of fire, the animal matter is driven
off ; and by the addition of acids, the earthy mat-
ter is dissolved, and may be readily precipitated.

The earthy matter contained in human bones
consists of the Phosphate of Lime, of Carbonate of
Lime, and of a very small proportion of the Sul-
phate of Lime.

In the bones of quadrupeds, a small proportion
of the Phosphate of Magnesia has also been de-
tected by Fouvrcroy and VAUuQUELIN,

VoL. L. c
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found all of them similarly acted on. They effer-
vesced slightly ; yielded a cartilaginous residue,
and their solutions afforded a precipitate with am-
monia, The only apparent difference was in re-
spect to the degree of effervescence. The reticu-
lar bones effervesced more briskly than the firm
and compact ones. But this appeared to be prin-
cipally owing to the ‘greater extent of surface ex-
posed to the acid by the former, than by the lat-
ter ; for I obtained from 50 grains of the rickety
parietal bone 2 grains of carbonate of lime, just
the proportion found by Mr Pepys in human
teeth.

“ I have only attempted to ascertain the pro-
portions of earth and of animal matter. To effect
this, I exposed a certain quantity of each bone se-
parately, in an open crucible, to a red heat, till it
was rendered white, or perfectly free from car-
bonaceous matter, internally as well as externally.
For the sake of greater accuracy, the pieces of
bones made the subjects of experiment were loose-
ly wrapped up in a thin sheet of platina. Thus
the admixture of dust from the fire was excluded.

“ 1 shall give the results in the following
tables 1~

C2
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- 1.—Conttnued.
100 Parts consist of matter. | Earth.
The occipital bone of another adult
Negro, hard, compact and white, but
not in so great a degree as the for-
mer, = = - 41.1 |58.9
Occipital bone of a subject of about fif- |
teen years of age, of the usual ap-
pearance, - - - 42 |58
Frontal bone of the same subject, 41.1 |58.9
Parietal bone of the same subject, 41.2 |58.8
Tibia of the same subject, - 46.4 |53.6
Fibula of the same subject, - 56 |44
Os Ilium of the same subject, . - bb 45
Thigh-bone of the same subject, 53 |47
Frontal bone of a child, the bregma
still remaining, - - - 45.5 |54.5
| Parietal bone of the same skull, - |46 |54

C3






39

OSTEOLOGY.
9.—Continued.
: |
100 Parts consist of ﬂj:iﬂT Larth.
The tibia of a rickety child; soft and
spongy, - 2 - - 74.0 |26.0
A deformed female pelvis ; soft and po-
rous, and not unlike horn In appear-
ance, - = - - - 758 1242
Portion of bone cast off in the disease B
called Necrosis ossium, = - 40.8 }59.2

3. Fossil Bones, and Bones of di/ferent Animals.

100 Parts consist of

Animal
matter.

Earth.

| Frontal Roman bone found at Pompeia;
thick, and not unlike the rickety pa-
rietal bone, - - -

Bone found at Borrowstounness included

in sandstone; apparently a human
tibia, - " = = =

| Bone from the banks of Ohio, reddened
| by oxide of iron, and penetrated by
extraneous earthy matter, -

16.8

31

64.5

83.2

69

C 4
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This method of forming the estimate, though not
perfectly accurate, is yet certainly near the truth,
and apparently well adapted for comparative pur-
poses. '

“ The results contained in the different tables
vary so much, that they scarcely admit of any ge-
neral conclusions to be drawn from them.

¢ Between the diseased bones there is the great-
est difference of the proportions of the constituent
parts. Some of the bones marked rickety, con-
tain more, and seme less, earth, than the same bones
in their healthy state,—-an additional proof, if fur-
ther proof was wanting, that a deficiency of phos-
phate of lime is not an essential, but merely an

adventitious circumstance in rickets.

“ The results of the 1st Table shew, that the
proportions of earth and of animal matter vary in
different healthy bones of the same person, and in
the similar bones of different persons ; that in old
age, the phosphate of lime apparently increases in
quantity in the occipital, and diminishes in the jaw
bones; that the composition of the sequestra is much
the same as that of sound bones ; and it further ap-
pears from these results,that the hardness of bones
in general is not always proportional to the quantity
of earth present, though in the same skeleton this
probably is the case ; and lastly, the concordance of
composition of two Negro skulls, both remarkably
hard and white, renders it probable that the bones
of Africans will be found to contain a larger pro-
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ferences were in some cases too hastily drawn, and
that farther investigation of the subject is neces-
sary.”’

Periostcum.

Avrr the bones, except the boides of the teeth,
are covered by a membrane, named on that ac-
count PERIOSTEUM *¥,

The periostewm can be divided into layers of
fibres. The exterior ones, composed of the fibres
of the muscles connected to the bones, vary in
their number, size, and direction, and consequent-
ly occasion a very great difference in the thickness
and strength of the periosteum of diflerent bones,
and even of the different parts of the same bone.
'The internal layer is every where nearly of a si-
milar structure, and its fibres follow the same di-
rection with those of the bone to which they are
contiguous. Qught not then the name periosteun
to be applied, strictly speaking, only to this inter-
nal layer, to which the others are joined in an un-
certain manner and number ?

Except where muscles, cartilages, or ligaments
are inserted into the periosteum, its external sur-
face is connected to the surrounding parts by thin
cellular membranes, which can easily be stretched
considerably, but shorten themselves whenever the
stretching force is removed.

When we attempt to tear off the periosteum
from bones, we see a great number of white threads

% Membrana circumossalis, omentum ossibus impositum.
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produced from the membrane into them ; and, af-
ter a successful injection of the arteries with a red
liquor, numerous vessels are not only seen on the
periosteum *, but most of the fibres sent from tne
membrane to the bone, shew themselves to be
vessels entering it, with the injected liquor in
them ; and when they are broken, by tearing off
the periosteum, the surface of the bone is almost

covered with red points,
The veins corresponding to these arteries are

sometimes to be seen in subjects that die with
their vessels full of blood ; though such numerous
ramifications of them, as of the arteries, can sel-
dom be demonstrated, because few of them natu-
rally contain coloured liquors, and such liquors
can with difficulty be injected into them. This
however is sometimes done .

The great sensibility of the periosteum in the
deep-seated species of paronychia, in exostoses,
nodi, tophi, and gummata, from a lues venerea, or
whenever this membrane is in an inflamed state,
is a sufficient proof that it is well provided with
nerves, though they are perhaps too small to be
traced upon it; and therefore one cannot well de-
termine, whether they are sent along with the ar-
teries in the common way, or are derived from the

* Ruysch. Epist. 5. tab. 5. fig. 1, 2. ; Epist. 8. tab. 9. fig. 1. 9.

t See Traité d'osteologie, traduit de I’Anglois de Mr Monre.
Note in page 9. |
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tendinous fibres of the muscles expanded on the
periosteum *,

Vessels also pass through the periosteum to the
marrow ; of which more hereafter, And fre-
quently muscles, ligaments, or cartilages, pierce
through the periosteum, to be inserted into the

bones.
The uses of the periosteum are :

1. To allow the muscles, when they contract or
are stretched, to move and slide easily upon the
bones ; the smooth surface of this membrane pre-
venting any ill effects of their friction upon each
other.

2. To support the vessels in their passage to the
bones.

3. To strengthen the conjunction of the bones
with their epiphyses, ligaments, and cartilages,
which are easily separated in young creatures,
when this membrane 1s taken away.

4. To afford convenient origin and insertion to
several muscles which are fixed to this mem-
brane.

5. To assist in forming bone.

When the cellular substance connecting the pe-
riosteum to the surrounding parts is destroyed,

* See the dispute about the sensibility of this and of other
membranes in Zimmerman. Dissert. de irritabilit.—Act. Got-
ting. vol. 2. Haller sur la nature sensible et irritable, Whytt's
Physiolog. Essay II. Reimar. Dissert, de fungo articulor, § 26,
a4,
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animals advance in age, the arteries of the bones
become less capacious; as is evident,

1. From the bones of adults having less blood in
them than those of children have.

2. From many of them becoming incapable, in
old age, of admitting the coloured powders used
in injections, which easily pass in youth.

The arteries are accompanied with veins, which
can sometimes be injected and then seen.

Lymphatic Vessels of Bones.

From what has been said of the vessels of bones,
it is evident, that there is a constant circulation of’
fluids in every part of them ; and that there is a
perpetual waste and renewal of the particles which
compose the solid fibres of bones, as well as of
other parts of the body; the addition from the
fluids exceeding the waste during the growth of
the bones ; the renewal and waste keeping pretty
near par in adult middle age ; and the waste ex-
ceeding the supply from the liquors in old age;
as is demonstrable from their weight : For each
bone increases in weight, as a person approaches
to maturity ; continues of nearly the same weight
till old age begins, and then becomes lighter.
The specific gravity of the solid sides, on the con-
trary, increases by age, for then they become more
hard, compact and dense.

In consequence of this, the bones of old people
are thinner and firmer in their sides, and have
larger cavities than those of younger persons.
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EXPLANATION OF PLATES.

PratE L

This Engraving represents the layers of the
middle of the human thigh-bone separated from
each other, and also shews that the component lay-
ers of the bones are made up of fibres.

It may not be improper to add, that the prepa-
ration from which this engraving was taken, was
prepared by my Father, and has been upwards of
forty years in the Museum of the University.

VOL, I, D
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sure: hence the ribs are converted into bone at a
yery early period, in order that the weight of the
superincumbent parts might not impede the action
of the heart.

The ossification in the irregular-shaped bones,
begins by a sort of nucleus, and in some such
bones there are several nuclei of bone.

When the ossification has gone on a certain
length, the fibres of the bones become less mani-
fest, the interstices between the fibres being filled
up by bony matter.

The long bones consist of three pieces, and in
each piece there is a centre of ossification.

In the shaft of the bone, we observe at first a
ring of bone, from which osseous fibres extend in
a direction parallel to the axis of the bone.

To far the greater number of bones, whose ends
are not joined to other bones by an immoveable
articulation, there are smaller ones annexed, which
afterwards become scarce distinguishable from the
substance of the bone itself, These are called
Epiphyses, or Appendices®*. Some bones have
one, others have two, three or four of these ap-
pendices annexed by the means of cartilages,
which are of a considerable thickness in children,
but by age become thinner; the ossification pro-
ceeding from the end of the bone on one side, and

D 2

¥ Applantatio, additamentum, adnascentia, adnexum, perone.
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from the epiphyses on the othet, till at last, in
adults, the place of their conjunction can scarcely
be seen on the external surface ; and it is only
‘sometimes that we can then see any mark of di--
stinction in the cancelli *.

Several processes (e. g. trochanters of the thigh,
spine of the scapula, &ec.) have epiphyses; and
processes frequently rise out trom epiphyses ; for
example, at the lower end of the femur, ulna,
tibia, &c .

The epiphyses are united chiefly to such bones
as are destined for frequent and violent motion ;
and- for this purpose they are wisely framed of a
larger diameter than the bone they belong to;
thus the surface of contact between the two bones
of any articulation being increased, their conjunc-
tion becomes firmer, and the muscles inserted in-
to'them act with greater force, by reason of their
axes being further removed from the centre of
motion. These advantages might indeed have
been obtained by the expansion of the end of the
bone itself, to a diameter equal to that of the epi-
physes ; but then the constant separation of new
plates to form so wide a cellular structure, must
have left the solid sides of the bones so thin, as to
yield easily, either to the action of the muscles
fixed to them, and passing over them, to the

* Winslow, Exposition Anatomique de Corps Humain, Traité
des Os secs, § 116.

+ Vesal. De Human. Corp. fabrica, lib. i. cap. 3.
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weight several of them are obliged to support, or
to the application of any other external force.

Of the Formation of Bone.

The most important circumstances respecting
the formation of bone may be comprehendéd un-
der the following heads.

1st, What is the nidus in which bone is depo-
sited ?

24, Is bony matter contained in the blood ; and’
whether this is deposited in a solid state, or held
in solution, probably by an acid ?

3d, What happens just before, and while the
process is going on ?

4th, Whether is bone derived from the vessels
of the periosteum, or from those proper to the sub-
stance of the bones ?

5th, At what time does the ossification of the
different bones take place ? |

6th, Are there any causes which accelerate or
retard the process of ossification ?

IWhat is the nidus in which Bone is formed ?

According to Dr BoErnaavE, when ossification
1s about to take place, the lymph of the blood is
effused, which lymph has a determined shape, and
1s covered by a membrane,

According to Dr MacpoNALD’s experiments,
pure blood is effused between the broken ends of the

D 3
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bone, from which the red globules are in a short
time abstracted. This' coagulated blood, or in-
cipient callus, in a short time becomes vascular,
and is covered by a new-formed periosteum, which
adheres to the original periosteum, after which
the process of ossification takes place. But so
much violence was offered, and many of the arteries
torn in breaking the bones, that Dr MacpoNALD’S
experiments have not been supposed to be conclu-
sive.

It has occurred to me, that, by examining the
bones during their growth in the chronic form of
hydrocephalus, we might determine whether
lymph or blood be effused before bone is deposit-
ed ; and in several such cases, I have seen the
bony fibres, shooting towards the circumference
of the bones in a red-coloured lymph.

Is Bone formed within Cartilage, or between Mem-
branes ?

It has been matter of dispute whether bone is
formed within cartilage, or rather within jelly *, or

* Dr MacponaLp's experiments seem to me to have proved,
that what has been commonly stated to be cartilage, is either
Jelly or soft bone. He has justly observed : *“ Quemadmodum
“ vero gelatinosa materia in cartilaginem convertatur, HALLERUS,
¢ pariter atque auctores qui ante eum florebant, in errorem in-
“cidit,. Adeo enim non dicit, vasa in gelatinosi materia ad
“ cartilaginem formandam conferre, ut existere neget. Affirmat
“ enim - particulas opacas adparere, nondum apparente sans
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on membranes. There are examples of both in
the human body : in the extremities of the body,
bone is formed within cartilage ; but in the head
between membranes.

< guine, et quamdocunque massa gelatinosa opaca et elastica
“ facta sit, tunc pro cartilagine habenda.

“ Putet itaque oportet, gelatum coagulatione, sive fluidarum
¢ partium “absorptione, in cartilaginem mutari. Coagulatio au-
“ tem rarissime, et nonnisi casu, in corpore vivo accidit, et ab-
“ sorptio gelatinam in cartilaginem mutare non potest.

“ Gelatum vero vasis sanguiferis non caret, sed pree exigui-
“ tate, non conspici possunt, nisi, ubi ex periosteo gelatinosam
 materiam intrant, et in cartilaginem formari non potest, nisi
“ vasorum ope.

¢ Ad heec quasita, nihil certd cognitum respondere possumus.
“ Quod ad me attinet ; an gelatum in cartilaginem veram un-
“ quam convertatur, multum dubito. Magis inclinat mihi ani-
 mus, ut eredam, substantiam, quae pro cartilagine habita est,
“ revera os ipsum esse etiamnum molle ac flexile, quod postea,
¢ phosphate calcis adjecto, indurescit.

“ Quaedam in meis experimentis observata, me ad hanc opi-
““ nionem incitirunt. Semper enim observavi os novum initio
“ molle, flexile, secatu et in annulum curvatu facile, et uno verbo
“ cartilagini simillimum : et revera cartilaginem fuisse putissem,
** nisi animal alimento rubia tinctorum colorato nutritum fuis-
“ set ; quod demonstrabat, hanc substantiam, mollem et flexi-
“ lem, non esse cartilaginem, sed os ipsum ; nam rubra crat,
““ quod fieri non potuisset, s1 fuisset cartilago *.”

€ ® Avuenus eruditus Physidlogie preelector mecum communicavit, se,
¢ nuperrime cartilaginem chimica analysi subjecisse, qua demonstratur eam

“¢ solummodo continere, .01 partem calcarim materis, quae maxime ex car-
¢ bonate calcis constat. Inde patet, quare cartilago rubii nungquam colo-

&8 patur.’?
Da
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To me it seems much more probable, that the
bony matter is held in solution by an acid, pro-
bably by the phosphoric acid, which is abstracted
from it by the absorbent vessels, or that the bony
matter is mixed largely with the lymph.

The Phenomena of the process of Ossification.

When ossification is about to take place, there
is an increased determination of blood to the part,
the bloodvessels of which become suddenly larger,
and admit the red globules of the blood. Ina
short time, a number of white spots may be ob-
served attached to the extremities of the arteries.
According to some authors, the bony matter ex-
udes through the sides or extremities of the ar-
teries ; and according to others, the arteries are
converted into bone,

The earthy matter of the bones is not deposited
in an uniform manner, and, in proportion as the
bone is deposited, the jelly or seeming cartilage is
absorbed ; and thus the cavities of the bones are
formed. In process of time, the bony specks ap-
pended to the arteries coalesce, and become of a
firmer consistence, after which layers of bone are
added internally. The process of ossification is
not carried on with equal rapidity in the diffe-
rent bones of the same animal, or with equal rapi-
dity in the different classes of animals; and there
are some cartilages, as those of the ribs and larynx,
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which in the sound body are not converted inte
bone. :

In the case of fractured bones, there is very
great difference as to the time in which the frac-
tured pieces are re-united, which depends upon
the bone that is broken, the age, the constitution,
the kind of fracture, and extent of the injury
which is done to the neighbouring parts, and also
upon the manner in which the fracture is treated.

Of the Source of Bone.

This subject has been much agitated by phy-
siologists, and has given rise to much contrariety
of opinion. According to some authors, the bone
1s derived from the vessels of the periosteum ; and
according to others, from the arteries proper to the
substance of the bones.

Mr Duv HameL was a strenuous supporter nf

the first of the above hypotheses, and supposed that
the layers of the periosteum were gradually con-
verted into bone, in the same manner as tim-
ber is formed by the hardening of the white sub-
stance between the inner bark and the wood. He
endeavoured to give weight to his favourite theory,
by feeding animals with madder for a time, and
then on ordinary food, by which the bones were
rendered alternately white and red.

That the vessels of the periosteum form bone,
is rendered probable from the effect of external
violence, which is in some cases followed by the
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destruction and exfoliation of the external layers
of the bone, and in others by a new growth of
bone, which includes the original bone which has
been reduced to a gangrenous state, and is castoff ;
and also from the phenomena observed during the
growth of horns.

My Father entertained a favourable opinion of
Du HameL’s theory, and thus expressed himself
in his Lectures :

“ The periosteum has a greater effect in re-
pairing the loss of bones from accident than Du
Hamer himself is aware of. Far, from his argu-
ments, and from a number of additional circum-
stances, it appears, that the supply is very much
made by the periosteum, though not entirely so,
for the vessels of bones can furnish a matter that
1s similar to the rest. We find, on breaking the
bones of animals, and tracing the fracture, that at
first the periosteum around the bone inflames, and
swells enormously, beyond what you would ima-
gine, especially if the animal is young, I have
seen it one-fourth of an inch in thickness in a pig
after a fracture. With time, that is, in the space
of a fortnight or three weeks, we find new earthy
matter beginning to be deposited.

‘““ Now, some, as HALLER, have alleged, that in-
deed the periosteum swells after a fracture, be-
cause it has a certain degree of irritability, but
that the swelling subsides again, without pro-
ducing bone,
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“ When the callus has been completed, the
parts are put together, as nature joins the broken
pieces of the branch of a tree.

“ The bark, a tough substance, does not readily
yield, and on tying up the broken branch of the
tree, there is very little growth between the woody
parts, and the fracture is healed by a ringlet of
‘wood from the bark.

“ Our bones are re-united in the same manner,
and the new addition is not confined to the broken
place, but if the accident is produced by great
violence, there is an addition made to the tables
from end to end.

“ We might suppose this owing to Irritation
on the vessels of the bone, but it is owing in a
great measure to the new addition, and we find
cells containing marrow interposed ; and when we
inject the vessels of the callus, which are nume-
rous and large, we can trace them from the ex-
ternal periosteum. |

“ ] do not affirm that no vessels go in from the
ends of the bones; but they are few, compared
with those from without.

“ Nay, we find vessels running from the callus
to the marrow ; and though we inflame the mar-
row, its vessels do not possess the power of géne-
rating bone, but rather form a substance like the
marrow.

¢ Next, upon taking out a part of any bone, as
of the cranium, we do not find the hole filled up
from the sides. |
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« The sides do swell, from the irritation and in~
flammation ; but there are first a number of ves-
sels shooting from the pericranium, or dura mater,
(which is the pericranium within the skull), and
from the extremity of these a plug is formed like
a cork, which plugs up the hole *.”

My relation Dr MacpoNALD, who was a pupil of
my Father, and heard him make the above obser-
yations, also made a number of very ingenious ex-
periments, from which he has drawn the follow-
ing inferences;

¢ Primo, vidimus ossis fracti extrema periosteo
destituta, per spatium quo se invicem transibant,
aspera, et primo stadio obducta sanguine coagn-
lato, qui, partim ex periosteo dilacerato, partim ex
cavo medullari, effusus videbatur. Ultra partem,
qua extrema se invicem transibant, periosteum in-
flammatum ac densum reperimus, cui subjacebat
materia gelatinosa effusa, cum sanguine coagulato,
quocum extrema fracti ossis erant obducta, co-
alescens. Quod quidem notatu dignissimum est,
coagulatus sanguis, quo longius a fracta ossis parte
distabat, et quo diutius post experimentum inspexi,
go languidius ruber erat, eoque magis in album
inclinavit,

* This quotation is taken from a manuscript copy of my Fa«
ther’s Lectures, which was originally written by Mr THoREURN,
who was his pupil in 1770. Many copies of this manuscript
are in circulation,
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“ Constat itaque, callum a sanguine coagulato
incipere, qui, particulis rubris absorptis, in mate-
riam gelatinosam convertitur. Ita esse constat,
quod partes, quas periostenm vetus obtegit, pri-
muim ruborem amittunt. His dum nascitur callus
observatis, substantiam gelatinosam in experimen-
tis Ordinis 1. in quibus periosteum  destructum
fuerat, eodem modo oriri puto. i

“ In stadio sequenti, callum gelatinosum novo
periosteo obductum, observavimus, quod formatur
ex tela cellulosa musculorum superjacentium, ut
ex Foentu vi. et vii. apparet. Hzc tela cellulosa
vasa plurima a periosteo vetere accipit, ut verisi-
mile nobis videtur, ex arcta, periostei regenerati
cum vetere conjunctione. Initio hoc novum pe-
riosteum densum, sed, morbo procedente, naturali-
ter tenue evasit. Quinetiam ab initio arcte cum
callo subjacente conjunctum erat, in quo nulla
puncta ossifica, ante novam periosteum formatum,
apparebant. '

“ Osseam materiam, primim, in iis gelatinosa
materie partibus, quee a medio callo longissime
aberant, deponi observavimus. Hoc vero clarissime
demonstrat, periosteum ad novum os formandum
plurimim conferre. Partes enim qua primum
indurescunt, periosteo vetere obducuntur,’ cujus
vasa in callum, simul ut effusum, sanguinem dis-
tribuunt, unde deponatur ossea materia. Media
verd calli pars, quippe periosteo nuda, per longum
tempus in os indurescere non potest, sed cum pri-
mum, novum periosteum generatum est, i 0s
“etiam converti incipit, non vero in centro, sed in
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superficie, periosteo proxima. Hinc dubito, an
ossis atque medulle vasa ad os formandum, necne
conferant. Si conferant, certé conferunt multd

minds quam periostei vasa *.”

There are many instances in which ossification
must take place independently of the periosteum.

The ossification of the extremities of the bones
which are in a state of epiphysis, begins in the
very centre of the seeming cartilage; and the
same takes place in the knee-pan, and in many
cases of disease,

The above opinion gains weight, on considering
in what manner the medullary canal increases in
diameter,

In many instances of preternatural ossification,
the periosteum can have no share in that process.
1 have had occasion to meet with several instances
in which a considerable part of the medullary
matter of the drain has been converted into bone 3
and with one case where the greater part of the
muscular flesh of the heart had undergone a simi-
lar change. I have also met with three cases
where a part of the substance of the placenta has
been reduced to a state of bone.

* Vid. Thesis, p. 94, 95, 96.

The importance of these observations, with which the plia
blic at large are not acquainted, as they were published in a
Thesis, the circulation of which is but circumscribed, seems to
me to render any apology for the length of the above quotation
superfluous,
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Upon the whole, to me it seems probable, that
the arteries of the periosteum, and also those of
the substance of the bone, form bone. The power
of the vessels of the periosteum is manifest, and also
that of the vessels of the bone, and especially during
the growth of bones. In young animals, the me-
dullary canal is very small; an absorption takes
place internally, while there is a deposition exter-
mally from the vessels of the bone, which bears a
certain proportion to the absorption: thus the
bones increase in bulk. '

Different theories have been published respect-
ing the cause which determines the vessels of the
periosteum, or of the bone itself, to begin and
carry on the process of ossification. _

‘Some have imputed it to the effect of pressure.

The induration of bones is also greatly assisted
by their being exposed, more than any other parts,
to the strong pressure of the great weights they
support, to the violent contraction of the muscles
fixed to them, and to the force of the parts they
contain, which endeavour to make way for their
own further growth. By all this pressing force,
the solid fibres and vessels of bones are thrust
closer; and such particles of the fluids convey-
ed in these vessels, as are fit to be united to
the fibres, are sooner and more firmly incorporated
with them, while the remaining fluids are forcibly
driven out by the veins, to be mixed with the
mass of blood. In consequence of this, the vessels
gradually diminish as the bones harden. From

LY
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which again we can understand one reason, why
the bones of young animals sooner reunite af-
ter a fracture than those of old, and why cattle
that are put too soon to hard labour, are seldom
of such large size as others of the same brood
which are longer kept from labour.”

But the above theory of my GRANDFATHER,
Baron Havrier, and others, is inadequate to the
explanation of the process of ossification, which,
in many cases, takes place where pressure cannot
exert its influence. Bony matter is secreted from
the blood, like the bile or urine, and formed into
its proper consistence by the action of the circu-
lating and absorbent vessels, and independently of
pressure, which cannot be admitted to be the prin-
cipal cause of ossification. Pressure, after the
bones have been formed, may perhaps have some
effect in condensing them.

Climate may also accelerate the process of ossi-
fication. Whence, in hot countries, the inhabi-
tants sooner come to their height of stature than
in the northerly cold regions.

——— R —

Authors on the Bones of the Adult.

Vesauivs, De Corporis Humani fabriea,
CueseLpen’s Osteology.
Havers’s Osteology.
Bermin’s Osteology.
B. 8. AusiNus, Tab. Sceleti Corpor. Human.
De Sceleto Humano.
Annot, Acad. libri qi:tu.
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Authors on the Bones of the Feetus.

MALPIGHI.
Neserrr's Human Osteogeny.
Avsini, Icon. Ossium Feetis humani.

CHAPTER III.

GENERAL OBSERVATIONS ON CARTILAGE.

CARTI Laee may be distinguished from other
animal substances, by its grey pearly or opal-like
colour,—by the remarkable smoothness of its sur-
face,—Dby its elasticity,—Dby its semi-pellucidity,
and by being much lighter than bone.

The cartilages, when macerated for some time
' 1n water, exhibit a fibrous structure.

Cartilage forms a considerable share of those
organs where it is necessary to combine flexibility
with a certain degree of firmness, in order that
the part may always preserve a certain form.

Cartilages are covered by a membrane called
Perichondrium, which is somewhat similar in its
office to the periosteum ; serving to conduct the
small vessels which enter into the substance of the
cartilages, ,

E2
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hours; had acquired from a small portion of car-
tilage that it had dissolved, a reddish-brown co-
lour ; and the latter, though most of the cartilage
had disappeared, yet remained colourless. The
nitric acid acted readily on it, and formed a yel-
low solution.

“ Both the concentrated sulphunr: and muriatic
- acid quickly dissolved it, when assisted by a gentle
heat. The sulphuric solution was of a dark red-
dish-brown, and the muriatic was of a light red-
dish purple.

“ A strong solution of potash also easily dissol-
ved 1t.

100 grains of it were slowly, but completely
dried. In this state it had the appearance of horn,
being brittle, and semitransparent. The loss it
sustained was equal to 55 grains.

“ The dried cartilage was heated to redness in
a platina crucible : it swelled up very much, seem-
ed to fuse, inflamed, and left a bulky charcoal.
This charcoal incinerated, afforded about § grain
of earthy matter, which, as it dissolved in nitric
acid, and was again precipitated by ammonia, ap-
peared to be phosphate of lime.

‘“ Hence, it may be concluded that 100 parts
of human cartilage consist of about

44.5 Albumen.
55.0 Water.
Phosphate of Lime.

55
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The permanent cartilages are the Articular, In-
terarticular, and Intervertebral, those of the Ex-
ternal Ear, of the Nose, Eyelids, Larynx, and
Windpipe.

Of the Articular, or Obducent Cartilages.

Those cartilages which cover the extremities of
the bones, and form the articulating surfaces, have
been named articulating, or obducent cartilages.

They are remarkably smooth on the surface,
lubricated by synovia, and of unequal thickness,
being thickest towards the centre.

The fibres of this kind of cartilage are remark-
ably small, and can be seen only after maceration
for six or eight weeks in water ; they then may be
observed to be united at right angles in respect to
the bone to which they are connected.

These cartilages being remarkably elastic, tend
to avert the bad effects of concussion.

Of the Interarticular Cartilages.

The term interarticular cartilage is descriptive
of the situation of these cartilages, some of which
are moveable, but others are immoveable.

The interarticular cartilages are harder than
the former, and are thinner in the centre than to-
wards their circumference.

The interarticular cartilages tend to increase
the surfaces of application of the articulating sur-

E 4
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height during the day, which he regains when in
bed, upon the pressure of the superincumbent
parts being removed.

On the same principle the stoop of old age may
be explained, On account of weakness of the
muscles of the back, old people bend forwards,
by which the fore-parts of the intervertebral car-
tilages, which are much compressed, become on
account of that pressure much thinner.

The cartilages connecting the ribs to the breast-
bone may be enumerated among this class of car-
tilages.

These cartilages may be resolved, by long ma-
ceration, into layers, of an oval figure, which are
conjoined by a number of cross layers.

The cartilages which unite the ribs to the breast-
bone, are powerful agents in expiration ; being
twisted during the elevation of the ribs, their elas-
tic re-action tends to pull down the ribs.

Of the substance, like Cartilage, in which Bone is
Jformed.

This substance, within which bone is formed,
1s composed of transverse and longitudinal fibres.
These cartilages are of essential use : thus the body
of the feetus is more readily adapted to the form
of the uterus of the mother ; thus the sockets of
the bones, which are cartilaginous, increase in pro-
portion as the heads of the included bones, asin the
hip-joint : hence there is less risk of dislocation.
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The ligaments externally are rough, but inter-
nally smooth, and lubricated by synovia.

The ligaments are largely supplied with blood-
vessels and nerves, which may be traced into their
substance *,

There are different kinds of ligaments, which,
on account of their shape or situation, have been
arranged into six classes.

The first class comprehends the capsular hga-
ments.

These ligaments serve for retaining the articular
surfaces of the bones in contact, to which the ten-
dons-and muscles crossing the joints, (especially
when in a state of contraction, and when there is
the greatest risk of the bones being displaced),
essentially contribute.

The capsular ligaments are connected to the
necks of the bones, or to that part where the
bodies of the bones are joined with their epi-
physes, and which, forming capsules including
the joints, have been thence called capsular liga-
ments.

The capsular ligaments are not of an uniform
extent nor of equal thickness.

The extent of the capsular ligament is propor-
tioned to the degree of motion performed : thus,
at the shoulder-joint, the capsular ligament is
much longer than at the hip-joint, where the
motions are much more limited.

* Vid. MoNro on the Nervous System, p. G6.
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Under the same class, the ligaments called In-
terosseous, between the tibia and fibula, and the
radius and ulna, which serve to unite the above
bones, and to give origin to muscles, may perhaps
be included.

The fifth class comprehends such ligaments as
Sform a socket, in which a moveable bone 1s lodged ;
as the astragalus, which is lodged within the liga-
ment stretched between the os caleis and os sca-
phoides. '

The sivth class includes those ligaments which
are situated within the joints, for the sake of addi-
tional security, and moderating and regulating the
movements of the joints; as the round ligament
of the hip-joint, and the crucial ligaments of the
knee-joint.

The reflections of the periosteum and pleura,
have been described as forming, within the thorax
and abdomen, ligaments for retamning the liver,
spleen, uterus, and bladder of urine, in their proper
situation ; and these constitute, according to some
authors, a distinct class of ligaments.

Vid.. WerrsrecuT, Syndesmologia, sive Historia Liga~
mentorum Corporis Humani, 4to ; and CaLpanr’s very beau-
tiful Figures of the Ligaments. Moxnro on the Structur-‘: of
pgaments, in his Treatise on the Bursee Mucosa.
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« When two parts of these liquors were mixed
with three parts of rectified spirit of wine, a por-
tion, weighing nearly one-eighth part of the whole,
was coagulated. '

‘“ When these liquors were brought to a boiling
heat, they became less pellucid, and more viscid ;
but the quantity of matter which clotted, was very
inconsiderable. '

“ When evaporated to dryness, they produced a
tough crust, which weighed a small part only of
the whole, and burnt in the flame of a candle,
nearly as a thin slice of horn does.”

The only other chemical experiments which
Jhave been made upon this fluid, are those of Mr
MARQUERON *,

In these circumstances, I requested Mr Jorw
Davy to examine the synovia of the ox; with
which request he readily complied, and has en-
abled me to add the following statement :

“The synovia you had the goodness to give me,
resembles in physical properties the white of an
egg, more than any other animal fluid I am ac-
quainted with. It is very viscid, and at the same
time remarkably soft, smooth, and slippery to the
touch ; so that it is admirably adapted for the of-
fice which it has to perform, of lubricating the
jJoints. It has a slight taste of common salt, and a
just perceptible smell. It froths when carelessly

* Annales de Chimie, tom. 14,
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¢ T have endeavoured to ascertain the propor-
tions of its constituent parts; but I have not been
so successful as I could have wished, on account
of the small quantity operated upon.

“ 800 grains of it were immersed in boiling wa-
ter, in a suitable glass vessel, for about ten mi-
nutes. The coagulum thus formed was sepa-
rated, and dried till very brittle. It weighed
1.4 grain.

¢ The fluid, after the removal of the coagulated
albumen, was almost transparent. When nearly
evaporated to dryness, the little remaining fluid
- did not gelatinize on cooling. The dry residual
matter weigiied 8.5 grains.

“ This residue and the albumen were heated to
redness in a platina crucible. The charcoal pro-
duced was digested in water. The solution thus
formed was evaporated to dryness, and small cu-
bic crystals of common salt were obtained, that
weighed -Lth of a grain, As they shewed no
tendency to deliquesce, though they rendered
turmeric paper brown, it may be concluded that
the quantity of alkali present was very small.

‘ "The coal, atter the separation of the common
salt, was digested 1n dilute nitric acid. Ammonia
afterwards added, occasioned a slight cloudiness,
indicating a very minute proportion only of phos-
phate of lime.

VOL: I. i}
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a lubricating liquor, and though in fact, when we
press upon them, we are sensible that it issues from
them ; yet their cavities arid orifices are so minute,
that I have not yet been able to get a distinct view
of them, though I employed magnifying glasses.

¢ These fimbrizz seem, therefore, to be ducts,
like to those of the urethra, which prepare a mu-
cilaginous liquor, without the assistance of any
knotty or glandular organ ; while by the pressure
which the motion of the joints or tendons makes
upon their sides, they throw out their liquor in
greatest quantity when it is most needed. Perhaps
the secretien, as well as the excretion of the liquor,
1s promoted, as in the salivary glands, by motion ;
and as the extremities of these fringes hang loose
into the cavity of the joint, their liquor cannot be
pressed back into them by the motion of the
joint *.”’

Upon the whole, the synovia seems to be fur-
nished by invisible exhalant arteries,—by the
ducts of the fimbrie,—and by oil exuding from
the adipose follicles, by passages not yet discover-
ed. We may suppose these passages to be very
minute, not only because they are not to be seen by
the microscope, but because the oily matter is so
well incorporated with the mucilaginous, as not to
be distinguishable even with the microscope, in

the form of globules.
F q

* Vid. Treatise on the Burse Mucose, p. 29, 30.
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the different muscles of the same animal, and
bears a ratio to the strength of the muscle ; for
the muscles are invigorated, become larger by use,
and acquire greater force and energy : hence the
difference in the size of the muscles of the Hercules
Farnese, Antinous, and Venus de Medicis. This
truth is also strongly exemplified, by comparing
the same muscles in wild and domestic birds. The
former are hard, red coloured, fibrous, tough, and
strong smelling ; the latter are soft, white, and
delicate. The form of the different muscles is
very various ; being modified and adapted to their
particular office, as it is a law in the animal eco-
nomy, that a muscle always contracts towards its
centre.

The larger fibres of the muscles may be subdi-
vided into smaller fibres. LeewennOEK, whose
microscopical observations were so celebrated, sup-
posed he had discovered. the ultimate division of a
muscle, and calculates, that in the fibres of some
muscles there are 3200 filaments. The ultimate
filaments have been said to be solid ¥, hollow ¥, or
vesicular f. To me, the smaller fibres seem to be
perfectly similar to the larger. .

i

% GorTscHED. BOERHAAVE.

t BorerLrr, Hookg, STEWART, Berwovirrr, Basrivr, As-
TRUC, SENAC, QUESNAY.

+ Muys, Cowrer, Kaaw BoERrHAAVE.
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small branches, as to elude the knife of the ana-
tomuist. g

The nerves of the muscles are not proportioned
to their size; those of the muscles of voluntary
motion being large and numerous, whereas those
of the involuntary muscles are very small. The
nerves of the heart are so small, as to lead
BenrRENDS * to deny their existence, which, for
the anatomist, was a fortunate circumstance, as it
gave rise to the publication of Scarpa’s very
beautiful and correct representations of the nerves
of the neck and thorax.

Many muscles receive nerves from various
sources, and antagonist muscles, in many in-
stances, from the same sources .

Wounds, laceration, inflammation, and other
diseases, prove the great sensibility of these or-
gans.

The muscles have been called by some authors
the moving extremities of the nerves, upon which
opinion my Father has published the following
comment :

1. “ Muscular fibres, in censequence of their
office, have considerable strength and toughness :
whereas the nerves, even when covered with their
pia mater, (which those very authors suppose theni

F4

* Vid. Lupwre, Scriptor, Neurolog, Minor, vol, ur.

T Vid, Moxno's Nervous System.
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In many of the tendons, the fibres follow nearly
the same direction as the fibres of the muscles:
hence tendons have been stated by some authors
Zo be muscles indurated by pressure. But the di-
rection of the fibres of the tendons is in many in-
stances different from that of the muscles ; for
there are many muscles with rect'linear tendons,
and also tendons with rectilinear fibres, common to
two muscles, the fibres of which have different
degrees of obliquity.

There are many muscles in which the tendon
occupies the middle of the muscle, and the fibres
are placed obliquely with respect to the tendon,
like the plume of a pen. Such muscles have
been named Penniform muscles. There are other
muscles, in which the tendons are situated at the
sides of the muscles ; these have been called Sem:-
venniform: and in some muscles several penniform
muscles are_combined, which have been named
Compound penniform muscles *.

The tendons are subservient to various pur-
pOSses.

1st, They serve to unite the cartilages and
bones to each other; as where they supply the
place of the external intercostal muscles, or where
they unite the bones of the fore-arm or of the leg
to each other.

2d, Tendons add to the strength of the capsular
Jgaments. )

3d, The tendinous aponeuroses, as the fascie of

* Vid. Plate 2,
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Classification of Muscles.

There have been two methods of arranging the
muscles. According to the one, muscles are’ ar-
ranged according to their uses ; according to the
other from their situation. The latter is the me-
thod of ALsinus, which has been adopted by most
of the modern anatomists.

Such a method is perhaps the most natural, and
most favourable for teaching dissection, but it
communicates a very imperfect idea of their uses,
and of the mode in which they antagonize each
other.

I propose to adopt both plans, viz. to name the
muscles as they present upon dissection, and then
to arrange them into classes, according to their se-
veral uses. '

Nomenclature of Muscles.

The muscles of the human body have been
named by Doucras, ArLsinus, INNEs, and other
authors, from their size *, breadth {, and length 1,
form 4], their being straight ||, or oblique §, from

* Greater and smaller pectoral muscle,

t Latissimus dorsi, Vasti interni et externi, &,
¥ Longissimus dorsi, Longus ;c:{}l]i, &e.

9 Deltoid, Rhomboid, Scaleni, Trapezii, &c.

| Rectus abdominis, Rectus cruris, &c.

§ Obliqui abdominis, Obliqui capitis, &,
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cating the muscular fibres from the blood, fat, and
sellular substance, with which they are very inti-
mately involved. j

To Messrs THouvENEL, FourcroY, VAUQUELIN
and Hatcuert, we are chiefly indebted for our
knowledge of the chemical composition of the
muscular fibre. :

A muscle, when washed, is converted into a
white fibrous substance, which retains the form
of the muscle ; this consists chiefly, of fibrin, 2 of
albumen, 3 of jelly, 4 of extractive, 5 of phosphate
of soda ; and Mr HartcuerT discovered in beef,
phosphate of ammonia, and the phosphate and car-
bonate of lime.

Contraction of Muscles.

The muscles are extremely irritable, and con-
tract when irritated.

A power of contraction is the most characteris-
tic property of a muscle.

The whole of a muscle, or onlya part of it, con-
tracts itself upon the application of a stimulus.
It acts only by contractions, and when the exer-
tion ceases, it relaxes itself considerably.

When'a muscle contracts, the belly of the muscle
becomes hard, rough on its surface, swells, its
smaller fibres assume a waved or 71g-7ag appear-
ance, and its extremities approach each other, and
the muscle, in conscquence of this action, draws
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ealled involuntary muscles: we neither possess the
power of throwing those muscles into action, nor
ean we prevent them from acting,

The heart, arteries, and intestines, afford ex-
amples of this description ; and it is remarkable,
that such muscles are not fatigued by continued
action.

It may not be improper to add, that some of the
muscles which are zo¢ in man obedient to the will,
are so in animals: thus, in ruminating animals,
the stomach is a voluntary muscle ; and farther,
even in the human body, those muscles which are
involuntary are, in consequence of violent passions
of the mind, sometimes excited, as palpitation of
the heart, by anger or fear.

The nerves which lead to the woluntary muscles
are much larger than those proper to the wwolun-
tary muscles ; yet the irritability of the latter class
1s more durable; and more readily excited than
that of the former class, The irritability, thére-
fore, of a muscle, is by no means proportioned to
the size of the nerves.

There is a third, and intermediate class of
muscles, which has been named mized, as we can
at pleasure increase or modify their action, but can-
not stop it altogether, or for a great length of time.

The diaphragm, and muscles of respiration, are
included in this class.

Of the action of this third class of muscles we
are not sensible, unless the attention of the mind
be directed to it. When such muscles act in an
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There dre immense numbers of stimuli which
produce the contraction of muscles, of which the
nervous energy is certainly the chief.

The integrity of the nerve and artery leading to a
muscle zs essential to its action ; for aligature thrown
around that nerve, or the dividing it, renders the
muscle paralytic, or incapable of action ; and fur-
ther, the cause of this palsy is generally resident
in the brain and spinal marrow, from whence the
herve originates, and not in the part affected.

Relazation of Muscles.

Until the causes of contraction are fully under-
stood, those which induce relaxation of the muscles
must be obscure.

Contraction and relaxation take place regularly,
and constantly and alternately in the heart, as the
circulation could not otherwise have been proper-
ly carried on; and even after the heart is sepa-
rated from the body, when its most common and
principal stimulus the blood is wanting.

During respiration, contraction and relaxation
alternately take place, but less regularly, for a
great number of useful purposes.

The muscles which_are commonly called volun-
tary, as those of the limbs, may remain in the state

VOL. I. G

“ two eels was introduced ; and though they were at times both
““ in eonvulsions at once, not the least motion of the fluid in the

““ tube could be perceived.”==Blane’s Lecture on Muscular Mes-
¥on, p, 13.
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The movements of the body are regulated by
the form of the bones, the disposition of the ar-
ticular surfaces, the manner in which the muscles
are fixed to the bones, and the direction of the
muscular fibres.

1st, There is an evact relation between the joint
and the muscles which move it.

Thus, at the elbow and knee joints, there are
muscles capable of performing flexion and exten-
sion only ; but at the shoulder and hip joints,
muscles are superadded, for performing the rota-
tory movements of which these joints admit.

2d, Muscles act only by a contractile power ; the
contraction is succeeded by relavation, by which the
- muscle returns to its_former state.

Such being the nature of the muscles, it fol-
lows, that motion can be produced only by the
agency of antagonist muscles, of flexor and exten-
sor muscles ; and where balancing of the body is
required, the flexions and extensions are accom-
modated to the centre of gravity, or wice versd.

‘Such a disposition of the muscles is also condu-
cive to the aspect and symmétry of the body :
thus the mouth, for instance, 1s kept in the middle
of the face, by the agency of the muscles of its
opposite sides balancing each other, as is very eyi-
dent when the equipoise is destroyed by a palsy
of the muscles of one side of the face, then the
mouth is drawn to the opposite side.

It i1s evident that the centre of grayity varies in
the different attitudes of the body ; and hence a

Ga
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number of muscles must be thrown into action to
maintain the equilibrium, or there are muscles
which modify or limit the action of the flexor and
extensor muscles.

3d, The muscles are so disposed as not to inter-
Jfere with one another.

4th, The action of many muscles accards with their
position and form.

From the position and form of the muscles an
estimate may be formed of their action, the con-
traction of muscles being towards their centre, the
figure of the muscle is adjusted, and its form mo-
dified so as to produce the necessary motion: thus
the long muscles stretched between certain points,
must draw these towards each other when they
contract ; a hollow muscle, like the bladder of
urine, discharges its contents; and a sphincter
muscle, from the circular disposition of its fibres,
and its position, is well adapted for a contracted
state, sufficient for retention, but which may be
overcome when it is necessary.

5th, Many of our movements are accompﬁshcd 6_y
the combined action of several muscles.

The movements of many parts of our bodies
are the result of the combined action of several
muscles ; and frequently, diagonal motion 1s pro-
duced, the tendons of the muscles pulling in the di-
rection of the sides of a parallelogram ; for example,
the head is drawn downwards in the diagonal by

“the combined action of the sterno-cleido-mastoidei
‘tuscles, and sidewise towards the-shoulder by the
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combined action of the sterno-cleido-mastoid and
the splenii muscles.

Strength of Muscles.

In order to form an estimate of the great strength
of the muscles of the living body, it is necessary
to examine with attention the manner in which
these are inserted into the bones, and near to the
joints, for their mechanism may be understood
from the properties of the lever.

Most of the muscles are so disposed as to act with
a mechanical disadvantage, being inserted into the
bones near to the joints, and at an acute angle ;
they are levers of the third kind, situated between
the fulcrum and the resistance.

But this loss of strength is fully compensated
by the welocity with which they act, and the extent
of motion they produce ; for it is more useful to us
to move a moderate weight with due expedition,
and with a considerable sweep, than to possess the
power of raising a much greater weight more
slowly, and through smaller space.

By this contrivance, which is also conducive to
the elegance and symmetry of the body, there is a
sacrifice of force to attain velocity.

Thus, the insertions of the biceps flexor cubiti,
and brachialis internus, are at an average not more
than an inch and a half distant from the elbow-
joint, the fulcrum on which the fore-arm moves;
and therefore a weight placed in the hand, is at a

G 3
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to calculate, by means of a spring steel-yard, the
force of muscles of animals and men ; but when
we consider, that one man is stronger than another
in the legs, whilst another is stronger in the hands,
and a third can lift a much greater weight,—the
effect of habit in giving strength, mobility, and
dexterity in the use of particular muscles, and the
astonishing muscular efforts which delicate women
are capable of making during a paroxysm of hys- -
teria or mania, the insufficiency of such calculations
appears obvious, being applicable to individual
cases only, and even when we set aside the various
causes which I shall enumerate, which tend to di-
minish the force of the muscles.

‘The causes which tend to diminish the force of
muscles are,

1s¢, Half the power is exerted on a fixed part
of the body.

2dly, When muscles act in concert, they do not
act in the same line ; hence the force must be as
in the diagonal, and thus the muscular contraction
1s divided between different muscles, and fatigue
of any particular muscle is avoided.

8dly, A great source of loss of power, results
from the obliquity of the insertion of a muscle
into the bone which it is intended to move.

4thly, Perhaps there may be another cause of
loss of power, owing to a muscle passing over
two joints, where a considerable part of its force

1s expended in pressing one bone against another
at the articulation.

G 4
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Of the Varied Direction of the Fibres of our
- Muscles, and of the Effect of this upon our
Motions.

1.

IN many of our muscles, the fleshy fibres, in-
~stead of running in straight lines, or in lines near-
1y such, between their origins and insertions, are
placed in oblique directions.

- Before I attempt to explain the effects of the
direction of the.fleshy fibres, I shall describe the
varieties of this in the different muscles of the hu-
man body. |

1. In some muscles, as in the recti of the abdo-
men, the sartorius, the gracilis, &c. the fibres are
directed, from the origins of the muscles to their
insertions, in nearly parallel lines ; and these may
be called s¢raight muscles; (see Plate 2. fig. 1. of
this Treatise.)

2. In others, the muscle is of a triangular shape,
and its fibres resemble the spokes of a wheel, or
the sticks of a spread fan ; and such muscles may
be called radiated. The fibres in some of them
diverge from the origin or fixed point, as is the
case In the levator palpebra superioris ; and in
others, as in the temporal, subscapularis, or great
pectoral, they converge from their origins towards
their insertions. '
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If the edges and middle parts of such muscles
are in the same plane, they co-operate, of which
the temporal and trapezius may be examples. But
in others, as in the deltoid, the fibres are not in
the same plane, but inclose a joint, and its oblique
sides may be antagonists to its middle in one pos-
ture of the arm, viz, its hanging posture, but may
co-operate with it when the arm is elevated.

8. In many muscles the fibres are parallel, or
nearly so, to each other, but are laid obliquely be-
tween tendinous membranes, or between a bone
and a tendinous membrane ; and as their fleshy
fibres resemble in their direction the plumage on
one side of the stalk of a feather, they have been
called semipenniform muscles. The flexors and
extensors of the whole hand or foot, and the flex-
ors and exrensors of the fingers and toes, furnish
striking examples of this kind of structure ; (sce
Plate . fig. 2. of this Treatise.)

4. In some places the fleshy fibres run from both
sides obliquely downwards, or obliquely upwards
to a tendon in the middle of the muscles, resem-.
bling in their direction the plumage on both sides
of the stem of a feather ; and hence such are call-
ed complete penniform muscles. The flexor longus
pollicis pedis (see ALBINUS) is an example, In
which the fibres descend ; and the rectus ex-
tensor cruris (see Plate 2, fig, 8.) an example in
which they ascend from the sides of the muscle
to the middle tendon. When we compare a com-
plete penniform muscle with a semipenniform
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muscle of the same breadth and thickness, as the
number of 1ts fibres is double, its strength will also
be double to that of the semipenniform muscle.

5. We may next observe a combination of semi-
penniform muscles in the extensors of the fore-
arm or leg, or compound semipenniform muscles.

6. In the soleus, we find a combination of com-
plete penniform muscles, ora compound penniform
muscle ; (see Plate 2. fig. 4.)

7. In many other places we find oblique muscles
co-operating, although they are not joined to each
other by common tendons; asis the case of the
two rows of intercostal muscles ; and in many of
those which are fixed to the head and spine. The
sterno-mastoid, splenii, complexi, semi-spinales,
multifidus spinae, are all of them evidently of that
description.

2.

Havine described the various directions of the
fibres in the muscular system, I shall now endea-
vour to explain the effects these have in the mo-
tions we perform.

In many instances the. obliquity of the fleshy
fibres is so great, that the fibres are very much
shorter than if they had run directly from what
is.called .the origin of the muscle to its insertion,
or the fibres are much more numerous than if the
same space had been covered by straight fibres.
Thus, suppose a straight muscle to be fifteen
inches.long, and that this is cut transversely into
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suppose these to form diagonals to right-angled
triangles, the bases of such triangles, compared
with the perpendiculars, will be very nearly in
the proportion of 3 to 4; or the muscular fibres
form, with their bases and perpendiculars, tri-
angles, the sides of which are in proportion to
each other, as the numbers 5, 4, & 3.

From the increase of strength which many
muscles gain by having their fibres made shorter,
though laid in an oblique direction, it was univer-
sally supposed by authors, that the increase of

force was the only purpose served by the obliquity
of their fibres.

.

But to shew you, in the clearest manner, that
nature may have other very different purposes in
view, it will be found, that, in various instances,
the strength of the muscle is diminished by the
obliquity of its fibres. This is the case of many
of the short muscles attached to the spine, as in
the semi-spinalis colli et dorsi, multifidus spina,
& _

But the most striking instance of this is to be
found in the intercostal muscles, For it is evi-
dent, that if their fibres had been straight or
perpendicular to the ribs, they would have been
not only much more numerous than in the oblique

position, but would have acted upon the ribs with
- greater force, '
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¢o each other, in the top of a wall CD, and let
two other pullies EF be fixed to the wall at
double the distance from each other of the per-
pendicular height of the first pair of pullies above
the second pair; that is, let the length of the ho-
rizontal line EF be double to that of the perpen-
dicular line EC or CD. If a rope GHIK be now
passed over the four pallies, and two weights L,
M hung to its ends, it will be found, that the
single weight N, of the same kind and bulk, hook-
ed on the middle of the rope, as at O, will ba-
lance both the other weights L and M ; because,
as the oblique ropes H and I evidently pull in-
wards in the direction of the horizontal line EF,
as much as in the direction of the perpendicular
lines EC and FD, they lose one-halt ‘of their ef-
fects of elevating the weights. )

In all examples, therefore, where a space be-
tween two parallel lines or bones, such as the ribs,
is filled up with muscular fibres, there will be a
greater number of fibres when they run transverse-
ly than when theyare placed obliquely, and they
will besides act with more force: And, even
when we suppose the number of fibres in two
muscles so sitnated to be equal, the muscle with
straight fibres will be stronger than the oblique
one, in the proportion exactly which the length
of the oblique fibre bears to the straight or per-
pendicular one.

Hence, in all such cases, some advantages very

different- from an increase of strength, must be
gained by the obliquity.
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taken together are longer than the third side of
that triangle, or than the straight line ALK, it fol-
lows, that BK must be longer than LK, or longer
than the oblique muscle after one-third of the
length of the straight one is taken off from it; or
that the oblique muscle, after bringing its inser-
tion to the same point as the straight muscle had
done, has not lost so much of its length as the
straight muscle had lost.

6.

I have found that I might go a step farther,
and prove that two oblique can produce a more
extensive motion than two straight muscles of the
same length, and which at first sight seem much
better fitted for the purpose.

Thus, in Plate 3. fig. 5. let the lines ABC
DEF represent two straight muscles ; and the
lines ALMN two oblique muscles of the same
length with the straight ones.

Let us next suppose that these muscles are ca-
pable of shortening themselves one-fifth of their
length, and that the straight muscles have brought
the point A down to B.

Let us next suppose that the two oblique
muscles have done the same thing. It is now
evident that the oblique muscles have not lost
one-fifth part of their length ; because the angle
BLA of an isosceles triangle being smaller than a
right angle, the angle BLN must be larger than

it; or the angle BLN being equal to the twe
VOL. 1. H
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CL is longer in proportion to BL, than BL s in
proportion to AL,

Or, the same thing is made manifest in a more
simple manner, by comparing together the tri-
angles ABL, BCL, and CDL, in fig. 6.; in which
it is evident, that the line AL subtending the
largest angle bears a greater proportion to BL,
than BL does to CL.

Hence, as the degree of obliquity of an oblique
muscle is gradually increasing during its action,
its force is diminishing, whilst its effect of pro-
ducing extensive motion is increasing.

8.

Having demonstrated geometrically the general
proposition, I shall now illustrate it by applying
arithmetical calculation.

Thus, (See Plate 3. fig. 7.), if we suppose two
straight muscles, such as our recti abdominis,
ABCDEF to be five inches long, and to shorten
themselves, in contracting, one-fifth part of their
length, they will draw the point A, which we
shall call the ensiform cartilage, down to the let-
ter B, or they will move it through a space of one
inch only; but if we suppose the same muscles to
be placed obliquely, and their origins fixed to the
ossa 1lia instead of the ossa pubis, and that a line
drawn transversely between the ossa ilia measures
eight inches, it is evident that they would draw
the point A, or ensiform cartilage, three times

farther, becanse they will not lose one-fifth of
' H 2
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their length till the ensiform cartilage is brought
down to D, the middle of the line that is drawn
between their origins.

Let us next suppose two muscles, each thirteen
inches long, to be laid so obliguely, that a line
drawn perpendicularly from their insertion to the
middle of a line joining their origins (See Plate 3.
fig. 8.) measures five inches. If these muscles
shorten themselves a single inch, the place of their
insertion will be moved. through a space of five
inches, or five times farther than it could be by
the action of two straight muscles.

0.

To make the justness of these conclusions quite
evident to those who have not been used to geo-
metrical demonstrations, or arithmetical calcula-
tions, I shall now shew, by the figure of a wooden
machine, an imitation of the effects of oblique
muscles, (See Plate 3. fig. 9.)

In the middle of a piece of wood AAAA, I have
cut a groove BC, the sides of which may represent
two straight muscles. I now apply on each side a
piece of metal BD, BD, representing an oblique
muscle, stretched from the side of the base to the
top of the perpendicular.

The upper ends of these two pieces of metal are
joined together by a pin E, which perforates them
and slides in the groove BC. The lower ends
D, D of these pieces are slit, and passed over
iron pins I'F, in the sides of the base of the
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machine, by which means the shortening of the
oblique, pieces or muscles can be represented ; and
as all the parts of the machine are divided into
inches, 1, 2, 8, 4, 5, and parts of an inch, the de-
curtation of the pieces representing the oblique
muscles can be accurately measured, and the mo-
tions can be shewn to correspond exactly with the
demonstrations before given.

10.

Upon the whole, oblique muscles have the fol-
lowing eftects.

1. Although the force of an oblique muscle is
less than that of a straight one of the same number
of fibres, in the proportion which the perpendicu-
lar bears to the length of the oblique fibre, yet
oblique muscles, with short and numerous fibres,
are employed where great strength is necessary, as
in berfding the fingers or toes ; or where the part
to be moved, the hand or the foot we shall suppose,
resists with the advantage of a long lever against
the muscles which serve for the flexion and exten-
ston of the elbow or knee ; because, as a small de-
gree of decurtation of the muscles is sufficient,
short fibres will answer the purpose as well as
long ones ; and hence, as in such oblique muscles
there may be many more fibres than in longer
straight muscles occupying the same space, the
oblique are preferred.

‘This resource of nature is so important, that on
recollection you will find that there are more ob-

B3
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action of the multifidus spinee, ‘which we may
suppose to consist of as many short muscles as
there are true vertebrz, with the action of a single
straight muscle, supposed to reach frem the os sa-
crum to the head, it is evident, that each of the
several insertions of the multifidus spine would,
in the same times, be moved through one tweunty-
fourth part on}y of the space through which the
insertion of the single long muscle must pass ; and
therefore, unless we suppose the insertion of the
long muscle ‘to move twenty-four times more
quickly than each of the insertions of the multi-
fidus, it could not in the same time extend the
trunk of the body to the same degree.

5. As the oblique muscles, in performing the
same motions as straight muscles might perform,
are less shortened than the straight would be,
there 1s a saving of motion, and hence probably
less fatigue.

6. Two oblique muscles, by balancing each
other, may produce motions in a greater variety
of directions than can be done by a pair of straight
ones, :

In the first place, by acting singly and alter-
nately, they perform the offices of straight muscles,
and draw alternately the place of their insertion
directly towards its origins, which are generally
more distant from each other than the origins of
two straight muscles,

If, next, they co-operate with equal strength,
the place of their insertion i1s moved in the dia-
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APPENDIX,

In which the Assertion of a late author, Mr D. G. Yeares,
that < Dr J. Mavow must be considered as the Disco-
¢ perer of the important fact in Physiology, that Oblique
«« Muscles possess the advantages of performing more ex-
¢ tenstve molions than Straight Museles are capable of
“ doing,” is refuted,

A late author, Mr D. G. Yeares, M. B. ¥, not content-
ed with observing, that Dr J. Mavow was the first who
objected to the opinion which had been popular from the
days of Gavew, That the external and internal intercos-
tal muscles were antagonists to cach other, and who en-
deavoured to prove that they co-operated, has ventured
to allege, that ¢ Dr Mavow must be also considered as
¢ the discoverer of the important fact in physiology, that
‘¢ oblique muscles possess the advantages of performing
¢ more extensive motions than straight muscles are ca-
« pable of doing.”

He pretends, ¢ that the principle is clearly explained
“ by Mavow ;" though he is pleased to add, that * he is
“ by no means so prejudiced in favour of his author, as
“ not to admit, that Dr Moxro has very ably extended

¢ the principle of obliquity to the action of the muscles
“¢in general +.”

* See his bopk, entitled, Observations on the Claims of the Moderns, 1798,
+ Pages 184. and 185,
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eonveniret ), quia costarum interstitia aded minuta sunt,
ut si musculi isti rectis angulis insererentur, breviores es-
sent, quam ipsa musculorum natura patitur ; quapropter
ut dicti musculi justam longitudinem obtinerent, eos ob-
lique, uti fit, costis insertos esse, oportet: cum tamen
obliqua hme positio ad costas sursum movendas minus
idonea sit; ided natura machinatrix sapientissima, di-
versi sitiis musculos constituit; ut, dum hine inde mquali
nixu oblique costas trahunt, costee interea rectd sursum
ascendant, prout in 7T'ab. 2. fig. 4. ostenditur: ubi mus-
culis exterioribus a a et interioribus ¢ ¢ simul se contra-
hentibus, costa inferior, mobiliorque, non oblique, sed
rectd sursum ascendat; perinde ac si a musculo, reetis
angulis ei affixo, traheretur *.”

Without any comment, I shall now appeal to the read-
‘er whether Dr Mavow.has said any thing more than a
person might have done who was entirely ignorant of
geométrical principles, or of the advantages which co-
operating muscles gain by their obliquity.

He rests the whole advantage of obliquity of the inter-
costal muscles on their being longer than straight oncs

® 4 The oblique and contrary situation of the intercostal muscles shows this
still farther. For although a straight inscrtion would suit better for moving
the ribs upwards or downwards, yet Nature seems to have inserted them
obliquely into the ribs, because the interstices of the ribs are so minute, that
if these musecls were inserted at right angles, they would be shorter than the
nature of museles suifers ; wherefore, that the said muscles might obtain a
just length, it was necessary to insert them, as is done, obliquely into the
ribs. But as this eblique position is less fit for moving the ribs upwards,
therefore Nature, a most wise contriver, hath disposed these muscles in. dif-
ferent situations, that whilst with an equal effort they draw the ribs obliquely
here and there, the ribs in the mean time ascend straight upwards, as is
shewn in Tab. 2. fig. 4., where the external museles aa, and the internal
¢ ¢ contracting themselves at the same time, the inferior and more moveable

rib will ascend, not obliquely, but straight, as if it were drageed by a
muscle fixed to jt at right angles,”
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culo cuivis quaquaversus obtensum; sub quo in conspec-
tum veniunt Fibrarum carnearum series; que tendinibus
oppositis, et parallelis, ipsz etiam parallelz cum angulis
obliquis inseruntur. Prout i CL D. Stenone primo ani-
madversum est. :

¢ Porrd observare est Fibrillarum Membranacearum,
pene infinitarum admirandas series que inter se parallele,
fibras carneas transversim, sed obliquis angulis secant:
nempe eodem modo, quo Fibre carnex tendinibus, etiam
Fibrillee fibris carneis, situ tamen opposito, inseruntur :
Et sicut Fibre arcte conjunctse Tendines, ita librillarum
collectio ex parte saltem aliqua ipsas fibras componere
videtur. Uti in Fig. 2. Tab. 3. apparet, que Fibrarum,
et Fibrillarum series exhibet, quatenis i musculis diu
satis coctis conspiciuntur. X

¢« Hactenus Fibras carneas musculi preecipue, et pri-
mario contraetionem inire, ab Authoribus in re anato-
mici versatissimis statutum est : ex nostra autem opinione
(quod eorum pace dictum velim) non Fibre, sed Fibrille,
transversum iisdem inserte, precipuas in contractione
musculari partes obtinent, id quod ex indiciis saltem pro-
babilibus colligimus. Etenim si contractio in fibris car-
neis fieret, tune ad debitam musculi contractionem ne-
eesse erit, ut Fibree multo magis quam ipse Musculus in
longitudine abbrevientur; cim enim fibre non secundum
musculi longitudinem disponantur, sed oblique tendinibus
inserantur, prout in preedictd figura videre est, hine fit,
quod musculi contractio fibrarum contractione multo mi-
nor si; et ad justam musculi contractionem requiratur,
ut fibre multo magis quam ipse museulus contrahantur
tantam autem fibrarum contractionem revera in motu
dari non existimo: preeterquam enim quod in vivisec-
tionibus fibrarum hujusmodi contractionem conspicere
non licet: si fibre carnese in tantim contraherentur,

Fibrillarunz
descriptio.

Eedem pri-
mario con-
tractionem
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muscu lu minimmensum excrescere oporteret, quod tamen
non contingit.

“ Ceeterum ut musculi contractio 4 Fibrillis perficiatur,
tanta earum contractione, et intumescentia minime opus
erit ; utpote quarum series, ut in figura dicta manifestum
est, secundum musculi longitudinem disponuntur, ita ut
musculi contractio fibrillarum contractioni equalis fuerit.
Jam vero cum nature mos sit via maxime compendiaria

uti; probabile est musculi contractionem potius per Fi-
brillarum, quidm Fibrarum contractionem fieri. Hue
etiam facit quod, cum fibrille minutissime brevissimeque
sint, earum contractio etiam ad dimidias, vix quidem no-
tabilis erit : Etenim dum Fibrillee universim contractio-
nem patiuntur, res haud secus habet, ac si fibree secun-
dum musculi longitudinem extense, in varias corruga-
tiones cogerentur, cujusmodi quidem earum. contractio,
utcunque satis magna, sine notabili tamen musculi intu-
mescentia fieri post.

¢ Quibus insuper addo, qudd fibrillee abbreviata fibras
carneas ad invicem adducant, et constringant ; ita ut pro-
babile sit musculorum contractionem ab iis perfici; si-
quidem musculus contractus insigniter constringitur, et
durescit; id quod nulla alia ratione, quam fibrillarum
contractione fieri posse videtur. Verim de musculi con-
tracti constrictione infra fusius dicetur. |

¢ Ad hewee, nature consuetudo talis est, ut operationes
suas minimorum ope plerunque perficiat ; ita ut fibree
nimis erasse, rudesque esse videantur, quam ut contractio
muscularis in iis primario fiat ; easque potius sanguini
trajiciendo, quam motui animali perficiendo inservire pro-
babile est, uti infra ostenditur.

¢ Denique et huc spectat, quod fibrillarum brevitas,

_numerusque pene infinitus, ad musculorum robur, eorum-
que tractionem validius perficiendam conducit. Plane ut
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fabrillee sive earum numerum, seu magnitudinem, seu de-
nique situm perpendimus, contractioni musculari insti-
tuendz multo, quim fibre carnez aptiores videantur. Id
quod insuper ex ipsa autopsid magis adhue confirmatur ;
quantum enim in Vivisectionibus inspiciendo assequi un-
quam potui, fibre carnez in musculi contractione, tan-
quam a fibrillis transversis attractz, propius ad invicem
accedere ; et non ipse abbreviari, sed fibrillarum con-
tractionem sequi videntur. '

¢ Quod verd ob ligaturam utrique fibrarum carnearum
extremitati injectam, muscularis contractio cessat, fibra-
que ipsa non uti alids in tumorem assurgit, uti a Cl. D. D.
Willisio annotatum est, hoc propterea fieri existimo quod
sanguinis, Spirituumque Animalium motus, per ligaturas
injectas interrumpitur, quorum tamen influxus ad fibril-
larum contractionem necessarius est.” |

In the above chapter, the reader will observe that he
describes a muscle as composed of fleshy fibres, and of an
almost infinite series of membranaceous fibrille, (which last
have been called by all modern anatomists, threads of the
cellular substance.) |

He tells us, that hitherto it has been maintained by
authors, that the contraction of a muscle is primarily per-
formed by its fleshy fibres, but that, in his opinion, not

the fleshy fibres, but the Jibrils inserted transversely into

the fleshy fibres, perform the chief part in muscular con-
traction, and that the straight position of these fibres is
fit for performing it. 'T'o which he adds, that the fibrils,
when shortened, draw the fleshy fibres towards each other,
so that it is probable that the contraction of muscles is per-
formed by them, seeing that a contracted muscle is' re-
markably constricted and hardened, which ¢an be no

other way done than by the contraction of the fibirils;
¥OL, 1. 1

Cur fibrd in
utroque ter-
mino ligati
musculus
contractio=
nem injre
nequit.
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that the fleshy fibres seem to be too thick and rude for
performing primarily muscular contraction, and that they
rather serve for transmitting the blood, than for accom-
plishing animal motion.

In fine, that the shortness of the fibrils, and their al-
most infinite number, conduce to the strength of muscles;
so that plainly, whether we weigh the number of the fi-
brils, or their magnitude, or their situation, they seem
much fitter for muscular contraction than the fleshy fibres.
This is moreover confirmed by ocular inspection ; for that,
so far as he could ever observe in dissecting living ani-
mals, the fleshy fibres, as if dragged by the transverse fi-
brils, approached each other, and were not themselves
shortened, but seemed to follow the contraction of the
fibrils.

He prints on the margin of p. 302. the heads of the
contents of this page in the following words: “ Fibra-
 rum situs obliquus museuli contractioni minus convenit,
“at fibrillarum positio recta eidem perficiendo idonea
¢“ est.” He delineates in his figure 2d of Table 3., which
is exactly copied in Plate 3. fig. 10. of this dissertation, a
semipenniform muscle, in which the fleshy fibres cccee are
represented as passing obliquely from the tendon A on one
side of the semipenniform muscle, to the tendon B on
the other side of it ; and his fibrille membranacee, d d d d,
are painted and described as passing transversely from
one of the fleshy fibres to another, by which his fibrils are
delineated as being parallel with the tendons on the sides
of the muscle, or as running in straight and parallel
lines from the one end of the muscle to the other. < Et
¢ sicut fibree arcte conjuncte tendines, ita fibrillarum
¢ collectio, ex parte saltem aliqua ipsas fibras componere
“ yidetur, uti in fig. 2. Tab. 3. apparet.”"—See the copy
of Mavow’s figure in Plate 3. fig. 10.
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If, therefore, instead of delineating a semipenniform
muscle, he had delineated in the same manner a portion
of the two rows of intercostal muscles, the feshy fibres
would have appeared to run from one rib to another in
the oblique direction ; but his fibrille membranacee would,
consistently with his general description of a muscle, have
been represented as running straight or perpendicularly
from one rib to another; so that if we adopt Dr Mavow’s
doctrine in Cap. II., we should conclude that the motion
of the ribsis primarily, chiefly or solely, performed by
membranaceous fibrils or threads of cellular substance,
passing straight, perpendicularly, or at right angles from
one rib to another; or he retracts, and directly contra-
dicts what he had before taught of the effect of the ob-
liquity of the fibres of the intercostal muscles.

It is therefore proved undeniably; and very evidently,
by mere quotations from his own book, that Dr Mavow
was inconsistent with himself, and had no title whatso-
ever to be considered ¢ as the discoverer of the important
¢ fact in physiology,” as Mr Yeates calls it, ¢ that
¢ oblique musclés possess the advantages of performing
“ more extensive: motions than straight muscles are ca-
¢ pable of doing.”

It of course follows, that Mr Yeares, and certain
dther persons, who have ascribed this discovery to Dr
Mavow, had either not read his book with proper atten-
tion, or had misunderstood it, or had misrepresented it.

12
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~Antagonist Muscles.

In a former page, it was observed that there
were antagonist muscles, Flexor and Extensox
muscles, which act by an opposite pull.

Such a disposition of the muscles is conducive
not only to the reciprocal energetic motion of the
limbs, but also to their symmetry.

Thus, after the flexor muscles of the fore-arm
have bent it, the extensor muscles act, and extend
and straighten it.

The flexor muscles are generally stronger than
the extensors, owing to their fibres being more
numerous, and to their being inserted further
from the centre of motion : hence, during sleep,
the limbs are generally somewhat bent.

Velocity of Muscular Action.

The velocity and precision of. muscular action
are very remarkable, and of these there are many
striking examples, as in speaking, writing, run-
ning, &c,

Lffect of Custom on Muscular Action.

Custom exercises its sway over the muscles.
The bladder of urine affords an example of the
effects of custom: some persons retain a large quan-
tity of urine in it, but others have a call to make
water when it contains only a few ounces of urine.
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Effects of Imitation and Sympathy upon Muscular
Action.

Imitation is a very useful agent in instructing
us in performing many actions.

Thus, the child learns to speak, use 1ts limbs, &c.
In early life, itis equally independent of reason and
reflection, and even takes place in direct opposi-
tion to the will, as in yawning.

All those actions which are necessary for life, as
sucking, swallowing, or crying, a child performs
accurately as soon it is born ; but others, which are
less necessary, it gains by practice, or by being
taught.

By Sympathy particular muscles are called into
action : thus, the sight of disagreeable objects pro-
duces the expression of horror, and sometimes ex-
cites vomiting ; and perhaps, owing to this prin-
ciple, hysteria and epilepsy are propagated from
one person to another.

Lffects of Passions of the Mind on Muscular

Action.

The different passions of the mind naturally
call into action certain muscles, and the pre-
dominant passion implants upon the countenance
a corresponding indelible impression, though
the mind is not at the instant under the in-

I3
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Representations of the Muscles dissected.

The Tables of Vesarivs, Evstacuivs and Ausinvus, well
merit particular attention and praise.

Muscles in Action.

The antique statues, and particularly the Group of the
Laocoon, the Fighting Gladiator, the Boxers, afford by
far the best examples of muscular exertion.

Laxcisi, in his ¢ Anatomia per uso et intelligenza del
designo,” published 1691, has given several good repre-
sentations of the muscles which are thrown into action
in the principal figure in the group of the Laocoon, and
also those of the Fighting Gladiator.

The celebrated statue, the Dying Gladiator, gives a
beautiful representation of the muscles of the body ina
state of relaxation.

There are many of the statues and fresco paintings of
MicuaerL Axcero, which also afford very accurate views of
the muscles; for his anatomical knowledge, as Coxpivi has
observed, ¢ was so correct, that those who had all their
“lives studied it as their profession, hardly understood
“ it so well *.”

In the celebrated cartoon of Micnarr Axcero, of the
Soldiers alarmed whilst bathing in the Arno, there is a won-
derful display of anatomical knowledge in the attitudes
of the several figures.

A very excellent print from the above cartoon has been
lately engraved by Luco Scniavonertr,

i 4

® Vid, Dupras’s Life of Michael Angelo, 1st edit, p. 165
\
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1s¢, The bursa are situated between bones,—as
between the clavicle and coracoid processes of the
scapula. f

2d, Between bone and ligaments,—as between
the acromion and ligaments of the humerus.

3d, Between tendon and ligament,—as between
the tendon of the psoas, iliacus internus, and liga-
ment of the hip-joint.

4¢h, Between two tendons,—as between the ten-
dons of the extensores carpi, longior and brevior.

5th, Between tendon and its sheath,—as within
the sheaths of the tendons of the fingers and toes.

6th, Between tendon and cartilage,—as between
the tendon of the superior oblique muscle of the
eye, and its cartilaginous pulley.

7th, Between tendon and bone,—as between the
tendon of the scapulo-radialis muscle and radius,
&ec.

The bursa are larger in the extremities than in
the trunk of the body, and are either of a rounded
or oval shape, or somewhat like purses, including
the sheaths of the tendons : hence the bursz have
been arranged under two great classes, the Sphe-
rical and the Vaginal Burse

The bursz mucosa of children are propor-
tionally larger than those of the adult.

The proper membranes of the burse, though
remarkably thin, are capable of confining fluids,
and even air, and, according to my Father, are in
structure similar to the internal layer of the capsular
hgaments of the joints, to the pleura, periosteum,
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. Nerves.

On account of the extreme thinness of the coats
of the bursz mucosa®, the anatomist cannot give
ocular proof of nerves being distributed upon their
coats, which has given rise to the opinion that the
burse mucosa are not supplied with nerves, which
opinion, as the bursa are endowed with little sen-
sibility, has gained weight. But as an inflam-
mation of the bursa occasions great pain, there can
be no doubt of their being under the mflucnce of
nerves.

Authors upon the Burse Mucose.

Winstow, Exposit. Tr des Os frais, 286.

B. S. Auminus, vid. Histor. . uscul. 4to, 1754. p. 694.
SaypirorT, Descr. Mus. Hominis, 1781.

Monro’s Description of all the Burse Mucosz of the
 Human Body, fol. Edin. 17S8.

Professor SoemmErING, one of the most distinguished
anatomists of Germany, has stated his opinion of this
last book in the following terms: ¢ Omnium optimum
opus, icones descriptarum bursarum magnitudine natu-
rali, ut uno quasi intuitu earum positus, figura et mag-
nitudo comprehendi possint, quod sola descriptione nun-
quam effici potest."—Vid. ("atalogue of Authors, prefixed
po the third volume of his Anatomy.
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the age of the individual, the broken ends of the
bones of the young being more rapidly rejoined:
than those of the old.

Inflammation of Bones.

Bones are frequently inflamed ; and when re-
duced to that state, like the softer parts, acquire
an unnatural redness, ‘which is often visible be-
neath abscesses of bones.

Swelling of Bone.

A swelling, or exostosis of the bones is general-
ly a partial disease.

Some exostoses appear at a very early period of
life, and without an evident cause, and become
gradually larger: others seem to originate from
external wiolence ; others from scrofula, lues vene-
rea, or cancer.

Exostoses differ as to size, situation, consistence,
and sensibility.

There exists in some constitutions a very strong
disposition to the formation of exostoses. I have
seen these growing /from almost every bone in
the body, and of a large size, and irregular figure,
and in the direction of some of the muscles, and
in process of time all the joints became rigid.

Such exostoses, in some cases, appear at diffe-
rent periods of life, and in succession.
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There are some exostoses which speedily dege-
nerate into caries, viz. The cancerous and vene-
real ; but there are others which remain station-
ary for years, and indeed the ivory exostoses have
never been observed to pass on to the state of ca-
ries.

Abscess and Caries of Bones.

Abscess sometimes gives rise to caries, and 1s
the result of wounds, of fractures, lues venerea,
cancer ¥, and scrofula,

Exostoses frequently degenerate into caries, and
the exostoses are in many instances in the first
place destroyed.

Ulcers of the bones bear @ strong resemblance to
those of the softer organs, from the effect of the
same organic derangement, and occur generally
in the most spongy bones, as the vertebre, bones
of the tarsus, and extremities of the long bones.

The 1ill-conditioned fetid matter, the conco-
mitant of caries of the bones, generally makes
its way outwardly, at small fistulous orifices, and
these are filled by fungous flesh, which bleeds
when slightly touched.

When carious bones are probed, they commu-
nicate a gritty sensation, and are sometimes so soft
that the probe sticks in them.

When a caries of a joint has existed for a long
time, an external suppuration generally takes place,

* Vid. Plate 7.






DISEASES OF BONES. 145

except a thin covering of spongy flesh ; so that the
Arabians might have imagined the bone to have
been distended with air, from which and the spines
the name was groen. |

“ The common progress of this disease is in the
following manner. Children of a weakly consti-
tution, or old people under scurvy or pox, com-
plain of some uneasiness, which they do not well
know how to describe, in bones that are not co-
vered with thick muscles, such as those of the
Jore-arm, hand, leg. foot, cranium, or face. After
some time, pain is caused if the diseased partis
pressed hard, Swelling and thickness of the bone
are afterwards observed, and the teguments co-
vering it become softer and thicker. This thickness
of bone and teguments increasing, the part becomes
more sensible and red. Too often hectic fever comes
on, with all its train of colliquations, and the patient
gradually is exhausted, if convulsions or apoplexy
coming towards the end do not abridge his life.

“ When the bones affected with this disease are
examined, the periosteum is found separated, ex-
cept at the joints, or union of epiphyses with the
bone, and the bones are thicker, more spongy and
porous than natural. Some are perforated by holes
through them, as if they were worm-eaten.

In other borgs there are great cavities, with few
or no cancelli ; “he sides of the bones break off un-
equally, leaving"harp points.

“ There can be no regular exfoliation, which is

only caused by suppuration between the sound
YOL. 1. K
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and corrupted parts of a bone. There is a ske-
leton in the Museum, in which the os fromtis,
lower jaw, upper ends of the radius and uina, have
a great opeming, with sharp points at the edges,
and a much larger cavity which had nothing but a
small quantity of soft spongy flesh in it when recent.
The lower end of the radius is much swelled, and se-
weral large holes -are in it. The metacarpal bones
are in a similar state *.

“ The irritation in the internal parts raises some
degree of inflammation in the external omes, and
the ichor penetrating the periosteum, diffuses it-
self in the cellular membranes, which causes thick-
ness and pappiness in the teguments. The extra-
vasated liquor continuing to erode the parts con-
taining it increases in quantity, and forms a fluc-
tuating collection under the skin, which being
fretted, inflames more and more, so as to become
of a more intense colour.

““ The skin yields to the pressare of the con-
tained liquor ; the acrid matter bursts forth at
different places through the orifices.

“ This matter not being produced by a kindly
inflammatory suppuration, is thin and watery like
whey, with some pieces of undissolved cellular
membrane swimming in it; it gradually wastes
the sides of the orifice of the skin, and enlarges it,
to make at last a large one, from which there is a
constant discharge of a watery ichor, which has

little feetor.

* Vid. Plate 8.
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¢ The flesh rising from such a spongy root is
very soft, and of such a tender texture as to be
easily lacerated, and frequently pours out blood.

“ The patient becomes atrophic and weak.

“ With regard to the prognosis, the more the
cause of this disease is rooted in the constitution,
by its being hereditary, or ingrafted by a nurse,
the more dangerous it is.

«“ The greater progress, or more universal at-
tack the disease has made on the bone, the worse
1t 1s to cure.

“ The more advanced the hectic fever is, the
danger 1s greater.

‘ In children, the earlier it begins so much the
worse, for such are longer of obtaining the vis
vitee necessary to conquer it. When the spina
ventosa depends on pox or scurvy in adults, this
disease must be forced out of the blood, by the re-
medies proper to each, and the topical manage-
ment is the same as for caries occasioned by other
matter lodged within a bone.

““ When children have it, they are to be streng-
thened, for I never saw any benefit from the com-
mon specifics, Athops mineral, cinnabar, &c. and
the salivating preparations of mercury, have a bad
effect ; they bring the patients soon to their grave,
by bringing on the hectic fever, with its colloqua-
tions. Purgatives frequently given produce  the
same bad effects *.,”’

K 2

* The above Observations on Spina Ventosa are printed vere
batim from a Manuscript of my Grandfather.
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It may be proper to observe, respecting the new
formed bone, that it is at first ill-shaped, irregu-
lar on its surface, whiter, less dense than the old
bone, and its laminz are scarcely visible; and as it
is formed upon the old bone, it must be larger
than it,

To this form of gangrene of bones, the term
Necrosis has been commonly, but improperly applied,
as it is equally descriptive of gangrene of the soft-
er parts.

The necrosis is most frequent in the middle of
such bones as are but slightly covered, as of zhe
lower jaw™*, the tibia *, os humeris, clavicles, and sel-
dom or never extends to the extremities of the
bones.

The disease is generally limited to one bone ;
but 1 have sometimes seen it attack warious bones
_of the same child in succession, of which I shewed
a remarkable instance to Dr MacooNaLD, who
has made mention of it in his thesis De Callo et
Necrosi +.

This disease has been frequently occasioned by
fractures of the bones, and it has been artifieially
produced by Troja, by destroying the marrow of
the bones of animals,

I have made many experiments of a similar de-
scription with those of Troja, but did not always

K3

# Vid. Plates 9. and 10.
1 Vid, Page 22, of Thesis,
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Rickets, mollities ossium, and osteo-sarcoma, have
been commonly considered as different diseases,
whereas it is probable that they are only degrees
of the same morbid derangement ; and these diffe-
rent names should be retained, to express the
degree of softening of the bone, and the period
of life at which it has taken place. Thus, rickets is
a disease of infancy ; mollities, of advanced life ;
and in the latter, the softness of the bones is much
greater than in the former.

In some cases, only ome of the bones, but in
other instances, the greater number of bones of the
skeleton are affected.

In early life, I have seen the disease limited to
the spine, to the breast-bone, or to the ribs, occa-
sioning a manifest depression in these.

The rickety skeleton presents the following ap-
pearances.

The bones are crooked, and in many cases flat-
tened, and considerably broader than in the sound
state.

The skull is generally unnaturally large, owing
either to the preternatural extengion of the diploe,
(Vid. Plate 12.), or to the disunion of the bones
of the skpll, in consequence of water accumulated
within the ventricles of the brain.

The thorax is sharper before, and more depress-
ed at its sides.

The cartilages of the ribs, instead of being
convex outwardly, become concave, and on many
eccasions, there are hard osseous tumors at the

K4
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Incarnation of Bone, or Osteo-Sarcoma.

Incarnation of bones has a great resemblance to
rickets. Du VErnEy has described two cases in
which incarnation of bones took place in those
who had been rickety when young.

This disease appears to me to be only a more
severe species of rickets, the bones being so much
softened as to bear some resemblance to flesh ;
hence the name, '

The bone is sometimes converted into a sof¢
lardy looking substance; at other times there is a
large tumor, filled by fungous flesh, and which 1s
covered by a thin compact shell of bone, which is
often perforated h} various holes.

This disease has been described by different
authors, by Marcus SEveriNus, De recondita Ab-
scessus natura, edit. de Leyd. 1 met with a case
of it which I think worthy of insertion in a note,
the disease being very rare *,

Bpre A M ot 21,

“ Extending from the scapula along the shoulder, and
down to the elbow of the left arm, is a tumor of a very great
size, about twenty-eight inches in circumference at its thickest
part, including the arm. It appears to be firmly attached to
thet half of the scapula next the arm, and also to the pec-
toral muscle. The patient can move the" shoulder upwards,
P,u_t, on account of the weight of the tumor, this is performed
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Mollities Ossium.

The Mollities Ossium has been described as a
primary disease ; but I believe it to be more fre-
quently symptoma‘ic. I have a preparation of
the knee-joint of a young woman whose limb was
amputated on account of a white swelling, the
bones of which were so soft, that I divided them
with a scalpel, without turning the edge of it.

The bones of the foot are sometimes reduced to
a similar state by scrofula; and 1 have seen the
middle of the humerus as flexible us thick leather
which had been steeped in water for some time,
which is supposed by some to be the effect of can-
cer, by others of the osteo-sarcoma. The disease
is therefore sometimes symptomatic, and peculiar
to some bones of the body only : on other occa-
sions, it has been described as a general disease.

“ DisseEcTION,

¢ On making an incision through the integuments, which
were every where extremely thin, and on dividing the tumor
from one extremity to the other, it was found to be composed
of a substance very much resembling bony callus ; but in many
places, the tumor was of a solid texture, and could not be di-
vided but by a saw. The cells of this callus-like substance
were filled with matter somewhat of the consistence of soft
cheese. The tumor adhered every where strongly to the -::ut-.g
side of the os humeri, which was completely diseased from one
extremity to the other, and somewhat- enlarged. The upper
part of the tumor seemed also attached to the acromion process
of the scapula, as well as to the distant extremity of the clavicle,

and there was moreover a complete anchylosis of the shoulders
joint,
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Mollities ossium is sometimes the effect of lues
venerea.

Mr SavLLE relates the case of a woman who was
seized with mollities after two mercurial courses ;
the bones became extremely soft *,

* Mr Bevan, in the Phil. Trans. 1752, 43, N. 470. relates
the case of a woman, who at the age of thirty-six was seized
with frequent copious discharges of urine.

. This was attended by gradual emaciation, hectic, quick low
pulse, thirst, and great pain in the shoulders, back and limbs.
Eighteen months before her death, she had such weakness

and pain in her limbs as to be confined to bed.

The bones of her arms and legs felt soft to the touch for many
months before her death, and bent freely in all directions.

On dissection, the membrana adiposa was found thicker than
could have been expected in one so emaciated.

The sternum and ribs were very soft.
The lungs adhered closely to the ribs for four or five inches

on each side. The liver was one-third larger than natural, and

also the spleen.
There were appearances of anchylosis having been formed

about the joints of the carpal and metacarpal bones.
The bones were soft and membranous, and contained a fluid

of the consistence of honey.
There were no appearances of any bones in her legs or arms,

except near the joints, and these parts were very soft, and very .
full of holes like a honeycomb.

A remarkable instance of this kind occurred in Paris, in the
person of Madame SupioT.

This woman was attacked by the disorder when thirty-three
years of age.

The disease began by a febrile attack, and very acute pains
n almost every part of her body, which were most acutg
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Fragility of the Bones.

The bones sometimes contain an excess of earthy
matter, and are extremely brittle,

To this state they are reduced by old age, and
by different diseases, the scurvy, lues, cancer, and
more especially in the latter stages of those dis-
eases. |

The bones, in the latter stage of scurvy, as Dr
Mzap has well remarked, become so brittle, that
they break from the slightest violence, and do not
consolidate afterwards; for even the callus is de-
stroyed after it has been formed.’

Mr Boyer * informs us, that if the bones of a
scorbutic person be boiled, the periosteum sepa-
rates very soon, lamelle scale off, and in some
cases the bones dissolve entirely.

They also fall into powder, if kept for some

in the inferior extremities. After having been in this very
distressed situation for nine months, she broke her thigh-
bone by turning in bed. The fracture did not heal, though
a surgeon applied the broken bones accurately to each other.
The bones of the thigh became soft on that side, and then the
bones of the other thigh. For the four last years of her life,
she suffered very excruciating pain ; the softness and flexibility
of her bones increased daily. Her breathing became difficult.
Spine very crooked; she lost a foot of her height. Spleen
was very large, liver very small. All the bones except the teeth
were very soft ; the periosteum was very thick.

* Vid, his Lectures on the Diseases of bones.
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the disease, and is not attended by any loss or de-
struction of substance, and seems to be produced
by means of the inflammation attacking the carti-
lages, which is succeeded by the accretion of the
bones.

This variety of the disease is also the conse-
quence of caries of the bones, the articular carti-
lages being destroyed, the diseased surfaces of the
bones are in immediate contact, and frequently
grow together.

In the second species of anchylosis, the bones
are united by means of « skell of bone, which sup-
plies the place of the capsular ligament in the joint.

General Observations on Fracture.

The bones of the old, which contain a large
quantity of earth, are more frequently fractured
than those of the young.

Those bones which are slightly covered, are
more readily broken than the deeper-seated bones.

The bones of persons afflicted by cancer, gout,
scuroy, and scrofula, are readily broken. Louis
and Saviarp have described cases, in which the
bones of women afflicted with cancer were broken
by so slight an effort as the turning in bed.

Some bones, from their situation and office, are
much exposed to fracture: thus, the long bones of
extremities are often broken, as these serve as
pillars or levers.
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None of the flat bones are much exposed to
fracture, except those of the cranium.

Both tables of the skull are generally fractured.

Fracture is often accompanied by depression of
the skull ; but in early life, the skull is sometimes
depressed, but not fractured.

Fractures of the skull generally extend upwards
from the place on which the injury was received,
but sometimes downwards, and across the base of
the skull through the partes petrosa of the tempo-
ral bones, from temple to temple.

Fractures often extend further in the inner than
the outer table of the skull, and sometimes follow
the course of the principal artery of the dura
mater, or, in infants, of the bony fibres.

The clavicles and radu are much exposed, from
their office, to fracture : the former keeps the shoul-
der and breast-bone at a proper distance, and is
more or less affected by every movement of the
extremity ; the other supports the hand.

The clavicles are not only broken by violence,
directly applied, but by shock communicated : thus,
the clavicle is broken by falls on the shoulder,
and also on the hands.

The smaller irregular-shaped bones, as those at
the wrist, and in the ancles and feet, may be
crushed by a great weight, but can scarcely be said
to be broken.

Fractures take place at the middle, or towards
the extremities of the bones.

Fractures are simple or complicated : in the for-
mer, the injury is limited to the bone and peri-

1
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osteum ; in the latter, the muscles and skin are
injured. Sometimes bones are broken in several
places *. 5

Fractures are sometimes incomplete ; and these
rarely occur but in the young.

The surfaces of the pieces of the fractured bone
touch each other generally, as, where another bone
serves to support the broken bone ; the fibula, for
instance, retains piéces of the broken tibia, in im-
mediate contact.

Sometimes the fractured pieces of bone touch each

other only partially ; as, from the foot being turned
round when the tibia has been fractured, the
outer part of the circumference of the under
piece of the broken bone may be applied to the
inner part of the circumference of the upper
piece. .
If the muscles be fixed to both pieces of the
broken bone, these are not disunited ; but if they
are only attached to one of these, as in fracture at
the neck of the humerus, the teres major and la-
tissimus dorsi draw the under portion upwards and
backwards.

If the neck of the thigh-bone be broken, the
upper piece having no muscle fixed into it, the
muscles fixed to the under and larger piece draw

1t upwards, so that the limb loses one or two inches -
of its length.

vDL- II L

* Vid. Plate 14.
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Luxations are frequent where a joint admits of
free motion, and in different directions. Thus
the motions at the shoulder-joints are more free
than those of other joints ; and hence that joint is
more frequently dislocated than any other.

A dislocation is more rare in the joints like a
hinge ; for the extent of surface of the articulation
is considerable, and the joint admits of flexion and
extension only, and the ligaments are short, thick,
and numeraus.

The structure of the joints, points out the di-
rection in which the luxation commonly happens.
Thus the humerus may be dislocated upwards,
downwards, inwards or outwards, or the ball of
the os humeri may pass over any part of the gle-
noid cavity,

The direction of the luxation is determined also
by the position of neighbouring muscles and ten-
dons ; hence, as the capsular ligament at the shoul-
der, is not so much strengthened at the inner, as
at the outer side, luxations inwardly are more fre-
quent than in the contrary direction.

The hip-joint 1s most commonly dislocated
downwards and inwards, from the deficiency of
bone at the inner side of the acetabulum.

Luxations are complete, incomplete, or complicg-
ted with contusion or fracture. |

L2
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Luxations may be complicated with fracture,
contusion, or with a wound of blood-vessels or
nerves ; hence blood may be effused in the cellu-
lar substance, or a degree of palsy produced.

In consequence of the luxation, the rent in the
capsular ligament, through which the head of the
bone has passed, fills up ; and the torn ligament
adheres to the neighbouring parts ; the adjacent
muscles adapt themselves to the state of the bones,
and become stiff ; and the head of the displaced
bone changes its form.

If the head of the displaced bone works upon a
flat surface, the cellular substance 1s condensed
into a kind of capsular ligament, then osseous mat-
ter 1s deposited around that ligament, so that a
new osseous cavity is formed ; and hence a person
who had been bedridden for years, regains the
power of locomotion.

My Father met with a case, where a luxated
humerus was lodged in @ new socket, and tied by

new ligaments to the scapula.

Sometimes a new joint is not formed; yet the
dislocated bones accommodate themselves in such
a manner to each other, that the patient can walk
for a considerable distance after the disease has
been of some duration. _

In the last place, the head of the displaced

L3 -
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11. Authors on the Inflammation of Bones.

Grass, de Ossium Inflammationibus, Lugd. Bat. 1728.
Horruany (Fr.) Diss. de Inflammatione Ossium, Hal.
Neser, Pr. de Ossium Inflammationibus.

11I. Authors on Euyostoses.

SeEvErINUs, de Exostosia.

Mazani, de Osseis Tumoribus, Pisa, 1763.

Mr J. Bewr, Principles of Surgery, vol. i1, Part 1. Lon-
don, 1808.

Howarp on the Venereal Disease,

IV. Authors on Necrosis Ossium.

Cuorart, Diss. de Necrosi Ossium, Paris, 1766.

Davip, Observations sur une Maladie des Os connue sous
le nom de Necrose, Paris, 17582. .
Huxter, in Medical Observations and Inquiries, 1

p- 303. '
Merzcer, Diss. de Necrosi Ossium Regiom, 1791.
Weipsmany, Pr. de Necrosi Ossium, Mogunt. 1784
Russer on Necrosis, Edinburgh.

V. Authors on Mollities Ossium.

Moranp (jun.) Histoire de la Maladie singuliere, et de
I'Examen du cadavre d'une femme (Supiot) devenue
L 4
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VIIL. Authors on Fragility of Bones.

Goocn, Cases, p. 178,

Hist. de I’Acad. des Sciences, 1765, p. 65.

Lous, Obs. et Remarq. sur les Effets du Virus Can-
Creux.

Ephem. Nat, Cur. Dec. 1. Ann. iii. Obs. 112.

Kentisa, Edinburgh Medical Commentaries.

Warpscaanr. Diss. de Fractura Ossium sine causa vie-

lenta externa. .

IX. Engravings of Diseased Bones.

Curszrpex on the Bones.
In the works of TrioEx, there are several very beau- _

tiful and highly finished engravings, after drawings
by the celebrated Mieris.

Ep. Sanprrorr, Mus. Anatom. Acad. Lugd. Batav.
2 vols. folio, Lugduni Batav. 1793.

CHAPTER IX.

GENERAL OBSERVATIONS ON THE ORGA-
NIC DISEASES OF LIGAMENTS.

| IJIGAMEHTS, being serous membranes, are sub-
Ject to the organic diseases of membranes of a si-
milar structure,
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Diseases of the ligaments of the superior ex-
tremities are more frequent than those of the in-
ferior.

1s¢, They are torn in cases of luxation.

2d, They are frequently inflamed, and then be-
come exquisitely sensible, and in consequence of
the inflammation, are much thickened, and some-
times suppurate, and the pus works its way out-
wardly. ,

8d, By gout and rheumatism, they acquire an
unnatural thickness, and are rendered rigid.

4th, Cartilaginous bodies sometimes grow from
the ligaments and burse mucosae *.

5th, Tophi are sometimes formed between the
layers, or on the outer side of the ligaments.

6th, An unusual relaxation and elongation,
sometimes, though rarely, takes place in the cap-
sular ligaments of the joints of the hips or hume-
rus, and hence the head of the humerus, or of the
thigh-bone, which generally in such cases shrinks,
and is altered in its shape, falls out of its socket.

7th, The ligaments, by scrofula, are reduced to
a thickened and spongy state, or to what Dr Rxi-
marus has properly called fungus articulorum.
It may be proper to add, that the articular carti~
lages are softened, and afterwards loosened, by this
disease, from the bones, and a quantity of ill-con-
ditioned pus is contained within the joint ; and at
length the bones are rendered carious.

* Dr Moxgro 2d on Burs@ Mucose, 1788, p. 32. tab. ix.
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8th, Ligaments are sometimes ossified.

¥id. Bacurracur on the Diseases of Ligaments, in Haw-
wer’s Collection, Dissert. Pract. vi.

CHAPTER X.

GENERAL OBSERVATIONS ON THE ORGA~
NIC DISEASES OF THE SYNOVIAL
APPARATUS.

THE Synovial Apparatus is frequently much in-
jured by external violence, so as to become great-
- ly inflamed.

In cases of sprains, bruises, rheumatism and
gout, an unnatural quantity of a clear viscid li-
quor is secreted within the joints, especially with-
in the knee-joint.

The contents of these swellings are various, ac-
cording to the cause of the disease.

In cases of rheumatism, the contents are thin,
and very fluid ; in scrofula they are much thicker,
and from external violence, blood or cartilagi-
nous bodies are contained within the joint.
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side, the body is thrown off its balance, and the
foundation of a permanent curvature of the spine
is laid.

2. The cartilages are sometimes converted into
bone, and united to the body of the bone, especi-
ally in persons far advanced in life. The inter-
vertebral cartilages, the cartilages which connect
the ribs to the breast-bone, and sometimes also the
articular cartilages of the hip and knee joints, have
been observed to be ossified.

3. Unnatural pieces of cartilage of a small size,
are frequently found within the knee-joint.

4. By scrofula, the cartilages become softer, and
are sometimes absorbed ; and especially the inter-
vertebral cartilages, and the articular cartilages of
the hip and knee joints.

Authors on the Diseases of Cartilages.

Vid. Moxro 1's Works, 4%, BromriELp, Forp. Med.
Obs vol v.

Moreacni, Epist. uvir art. 14, et Epist. vxix. art. 12.;
and Dissavrt, Journal de Medicine.
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Some poisons, and especially lead, occasion a
remarkable shrinking of the muscles, followed by
palsy. |

_ Gangrene may also be enumerated among the
organic diseases of muscles. ' '

Muscles have been occasionally converted into
a suetty substance ¥, and also into bone.

Supernumerary Muscles.

Stylopharyngeus alter, Subclavius alter, Curva-
tor coccygis, Interspinales cervicis supernumera-
rii, Rectus capitis posticus major alter, Rectus
capitis lateralis alter, Supinator brevis alter, Ex-
tensor proprius digiti medii mants, Subcrurales,
Psoas tertius +.

Muscles awanting.

Many monsters have been born without a
heart.

Frequently a portion of the abdominal muscles,
or of the diaphragm is awanting {.

* Vid. Fepere, Phys. positive, tom. ii. RicHERAND, Na-
solog, Chirurg,

t+ Vid. SanpiForT, Exercit. Acad. 1. et 2.

I Vid. my Observations on Diaphragmatic Hernia, in the
Treatise on the Organic Diseases of the Alimentary Canal.
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Laplanation of Plate 4th.

This plate is intended to communicate to the reader an
idea of the manner in which ossification is carried on in
the patellze of children: .

The arteries (called by Mr Jony Huxter Labouring)
are of large size, and were filled by red blood, and in the
act of secreting bone, and which takes plm:e in some
children sooner than in others.

Eaplanation of Plate 5th.

This engraving gives a view of the manner in which
the arteries of the muscles anastomose together.

Fig. 1. represents the portion of the muscle, as seen by
the naked eye; and fig. 2. represents a magnified view of
the same portion of muscle,

Explanation of Plate 6th.

This etching, which has been for thirty years in my
father’s cabinet, represents rather more than one-half of
an exostosis, which grew from one of the metacarpal
bones of the fingers; it is very irregular on its surface,
and quite different in structure from the bone from which
it grew.

ABC represents the metacarpal hone, which was very
much bent.

DDDD, the knobby surface of the tumour.

EE point out the bony plates, which pass from one
side of the tumour to the other, and in the interstices,
there was a gristly matter, and a quantity of ill-condis
tioned putrid sanies,

¥YOL. I, M

L]
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Fig. 10, 11, and 12, represent portions of the under
jaw, which were cast off in a state of necrosis.

Eaplanation of Plate 10th.

The pieces of the under jaw represented in this plate,
were cast off, and their places supplied.

Eaplanation of Plate 11¢h.

This plate represents a portion of the thigh-bone,
which had attained a very unnatural size and thickness.

A, the head of the thigh-bone.

B, the neck of the bone.

C, the trochanter major.

D, the trochanter minor.

E, the body of the thigh-bone.

F, the medullary canal of the bone, which is much less
than in the healthy state.
This bone was analysed. Vid. page 38.

Eaxplanation of Plate 12th. -

This plate represénts a portion of the parietal bone,
which is of great thickness, in consequence of the exten.
sion of the diploe.

The bone was analysed. Vid. page 38,

M2
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CHAPTER 1.

OF THE SKELETON.

r - . ® o T
THE skeleton, which differs as to its proportions
in different individuals of the same age*, In

* I am deeply indebted to that justly celebrated sculptor Mr
Jonn Fraxmax of London, for the following observations.
“ The best book I know of proportions is, Les proportions du
Corps Humain, by Gerarp AubpraN; which may be also had
in English. Aupran has measured the Greek statues, accord-
ing to the rules given by Vitruvius, from the writings of the
best Greek artists, b. 3. ¢. 1. de Architectura, Libri Dé¢em.—The
whole passage is highly valuable, because it also furnishes hints
concerning the manner in which the ancients applied geometry
and numbers to the proportions and motions of the body ; this
method has also been successfully followed by Joun Avrrmon-
so Borerrr, de Motu Animalium, and Proressor Camreg,
in the valuable published fragments of his lectures, all these per-
fectly agree with the application of geometry and numbers, by
PampHILUS to painting, according to Priny, who also mentions
the balance of the human figure, in de:u’:rlbmg the improve-
ments of different artists,

“ LeoNarDo pa ViNcion painting, disperses in different parts
of the bock, most excellent observations on the proportions of
the body, its balance, and the action of muscles,

M 4 “ Lomazzo
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True Vertebre.

The true vertebrae * are the twenty-four up-
per bones of the spine, on which the several mo-
tions of the trunk of our bodies are performed ;
from which use they have justly got their name.

Each of these vertebrae is composed of its body
and processes.

The body is the thick spongy fore-part, which
is convex before, concave backwards, horizon-
tal and plain in ‘most of them above and be-
low.

Numerous small holes, especially on the fore
and back part of their surface, give passage to
their vessels, and allow the ligaments to enter
their substance.

The edges of the body of each wertebra are
covered, especially at the fore-part, with a ring of
bone firmer and more solid than the substance of
‘the body any where else. These rings seem to
be joined to the vertebra in the form of epiphyses.

"They are of great use in preventing the spongy
| bodies from being broken in the motions of the
Itrunk.

Intervertebral substance—Between the bodies

tof each two adjoining wertebre, a substance be-

* Irge@eic, argi@iyyss, spondyli, ossa orbiculata, ossa vertebras
uta, verticula.
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sisted by a strong membranous ligament, which
lines all their concave surface, and by a still strong-
er ligament that covers all their anterior convex
surface. |

We may lay it down as a general rule, notwith-

'standiug some exceptions, That the bodies of the

vertebre are smaller, and more solid above, but as
they descend, they appear larger and more spongy ;
and that the cartilages between them are thick,
and the surrounding ligaments strong in proportion .
to thelargenessof the verfebre, and to the quantity
of motion they perform: By which disposition,
the greater weight is supported on the broadest
best secured base, and the middle of our body 1s
allowed a large and secure motion.

Processes.—From each side of the body of each
vertebre, a bony bridge is produced backwards,
and to a side ; from the posterior end of which,
one slanting process rises and another descends ;
the smooth, and what is generally the flattest side
of each of these four processes, which are called the
oblique *, is covered with a smooth cartilage ; and
the two lower ones of each wertebra are fitted to,
and articulated with the two upper or ascending
oblique processes of the wertebra below, having
their articular ligaments fixed into the rough line
round their edges.

¥rom between the oblique processes of each side

‘Arﬁll-q- ---'
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bre, through which the nerves that proceed from
the spinal marrow and its bloodvessels pass.
Articulations.—The articulations then of these
true vertebree are plainly double ; for their bodies
are joined by the intervening cartilage above de-
scribed, and their oblique processes being tipped
with cartilages, are so connected by their ligaments,
as to allow a small degree of motion to all sides,
Hence, it is evident, that their centre of motion is
altered in different positions of the trunk: For
when we bow forwards, the upper moved part
bears entirely on the bodies of the wertebre: If
we bent back, the oblique processes support the
weight : If we recline to one side, we rest upon
the oblique processes of that side and part of the
bodies: If we stand erect, all the bodies and ob-
lique processes have their share in our support.
Advantages.—Hence 1t follows, 1. That be-
cause the joints of which the spine is composed
are so numerous, the spinal/ marrow, nerves, blood-
vessels, &c. are not liable to such compression
and over-stretching in the motion of the trunk of
the body, as they would otherwise-be, since seve-
ral wvertebre must be concerned in every motion
of the spine ; and therefore a very small curvature
is made at the conjunction of any two vertebra *.
2. That an erect posture is the surest and firmest,
because the surface of contact of the fulcra is
largest, and the weight is most perpendicular to

* Galen, de usu part, lib. 12. cap. 12.

e w— —
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mediate cartilages of the wertebre being pressed
all day long by the weight of our body, become
more compact and thin in the evening ; but when
they are relieved from this pressure in the night,
they again expand themselves to their former thick-
ness ; and seeing the bulk of any part must vary
according to the different distension or repletion
of the vessels composing it, we may understand
how we become taller after a plentiful meal, and
decrease after fasting or evacuations *.

6. From the different articulations of the bo-
~dies, and oblique processes of the wertebre, and
the different strength of the ligaments, it is
plain, that they are formed so as to allow much
larger motion forwards than backwards ; this last
being of much less use, and might be dangerous,
by overstretching the large blood-vessels that are
contiguous to the bodies of the vertebre +.

7. The intervertebral cartilages shrivelling as
they become more solid by age, is the cause why
old people generally bow forwards, and cannot raise
their bodies to such an erect posture as they had
in their youth.

At the ordinary time of birth, each wertebra
consists of three bony pieces, connected by earti-
lages ; to wit, the body, which is not fully ossi-
fied, and a long crooked bone on each side;
on which we see a small share of the bony bridge,

* Abbe Fontenu, Histoire de ' Acad. des Sciences, 1725,

+ Galen, de usu part. lib. 1. cap. 16.
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duced byan unequal mechanical pressure, occasion-
ed by a paralytic weakness of the muscles and liga-
ments, or by a spasmodic over-action of the muscles
on any side of the spine, or by people continuing
long, or putting themselves frequently into any
posture declining from the erect one : In all these
cases one common effect follows, to wit, the ver-
tebrae, or their cartilages, or both, become thick-
er on that side where the vessels are free, and be-
come thinner on the other side where the vessels
are straitened or obstructed.

Whenever any morbid curvature is thus made,
a second turn, but in an opposite direction to the
Jormer, must be formed ; both because the muscles
on the convex side of the spine being stretched,
must have a stronger natural contraction to draw
the parts to which their ends are fixed, and be-
cause the patient makes efforts to keep the centre
of gravity of the body perpendicular to its base,
that the muscles may be relieved from a constant
violent contractile state, which always creates
uneasiness and pain.

The general indication of cure is, to counter-
act the bending force, by increasing the com-
pression on the convex part of the curvature, and
diminishing it on the concave side. The man-
ner of executing which in particular cases must
be different, and requires a very accurate exami-
nation of the circumstances both of the disease
and patient. In many such cases, I have found

VOL. 1. N
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some simple directions, as to the posture in which
the patient’s body should be kept, of very great
advantage. |

The true wertebre are commonly divided in-
to three classes, viz. cervical, dorsal, and lumbar.

Cervical Vertebre.

The cervical *, the seven uppermost wvertebre,
are distinguished from the rest by these marks:
Their bodies are smaller and more solid than any
others, and flatted on the fore-part, to make way
for the @sophagus.

They are also flat behind, where small pro-
cesses rise, to which the internal ligaments are
fixed.

The upper surface of the body of each verte-
bra is made hollow, by a slanting thin process
which is raised on each side : The lower surface
is also excavated, but in a different manner ; for
here the posterior edge is raised a little, and the
one before is protruded a considerable way. Hence
we see how the cartilages between those bones
are firmly connected, and their articulations are
secure,

The cartilages between these vertebra are thick,
especially at their fore-part; which is one reason

® Teaynru, aryms, L‘Dlli._
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why the vertebrae advance forward as they de-
scend, and have larger motion. |

The oblique processes of these bones of the
neck more justly deserve that name than those of
any other vertebrz. ‘They are situated slanting ;
the upper ones having their smooth and almost
flat surfaces facing obliquely backwards and up-
wards, while the inferior oblique processes have
these surfaces facing obliquely forwards and down-
wards.

The transverse processes of these vertebrz are
framed in a different manner from those of any
other bones of the spine: For besides the com-
mon transverse process rising from between the
oblique processes of each side, there is a second
that comes out from the side of the body of each
vertebra ; and these two processes, after leaving
a circular hole for the passage of the vertebral
artery and vein, unite, and are considerably hol-
lowed at their upper part, with rising sides, to
protect the nerves that pass in the hollow ; and
at last each side terminates in an obtuse point,
for the insertion of muscles.

The spinal processes of these cervical bones stand
nearly straight backwards, are shorter than those
of any other vertebra, and are forked or double
at their ends ; and hence allow a more convenient
insertion to muscles,

The thick cartilages between the bodies of these
cervical wertebre, the obliquity of their obligue

N 2
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tilage, in a recent subject, to receive the tooth-like
process of the second vertebra. In a first verte-
bra from which the second has been separated,
this hollow makes the passage for the sipnal mar-
row seem much larger than it really is: On each
side of it a small rough sinuosity may be remark-
ed, where the ligaments going to the sides of the
tooth-like process of the following vertebra are
fastened ; and on each side, a small rough pro-
tuberance and depression is observable, where the
transverse ligament, which secures the tooth-like
process in the sinuosity, is fixed, and hinders that
process from injuring the medulla spinalis in the
flexions of the head.

Instead of the spinal process, there is a large
bony arch, that the muscles which pass over this
vertebra at that place might not be hurt in ex-
tending the head.

On the back and upper part of this arch there
are two depressions, where the recti postici muno-
res take their rise ; and at the lower part are two
other sinuosities, into which the ligaments which
connect this bone to the following one are fixed.

The superior oblique processes of the atlas are
large, oblong, hollow, and more horizontal than
in any other vertebra. They rise more in their
external than internal brim ; by which their ar-
ticulations with the condyloid processes of the os
occipitis are firmer.

Under the external edge of each of these ob-
lique proceses, is the fossa, or deep open channel,

N 3
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in which the vertebral arteries make the circu-
lar turn, as they are about to enter the great fora-
men of the occipital bone, and where the tenth
pair of nerves goes out. In several bodies, I have
seen this fossa covered with bone. The inferior
oblique processes extending from within outwards
and downwards, are large, concave, and circular.
So that this vertebra, contrary to the other six,
receives the bones with which it is articulated
both above and below.

The transverse processes are not much hollow-
ed or forked, but are longer and larger than those
of any other vertebra of the neck, for the origin
and insertion of several muscles ; of which those
that serve to move this vertebra on the second
have a considerable lever to act with, because of
the distance of their insertion from the awis of
revolution.

The hole for the spinal marrow is larger in this
than in any other vertebra, lest the spinal marrow
should be hurt by the motions of this vertebra on
the second one. This large hole, and the long
transverse processes, make this the broadest ver-
tebra of the neck.

The condyles of the os occipitis move forwards
and backwards in the superior oblique processes
of this vertebra; but the figure of the bones
forming these joints, admits of very little motion
to either side ; and there must be still less circu-
lar motion.
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In new-born children, the lateral pieces only of
this vertebra are ossified ; thearch, which it has at
its fore-part instead of a body, being cartila-
ginous. _ :

Second Vertebra, or Vertebra Dentata.

The body of this vertebra is somewhat of a
pyramidal figure, being large, and produced down-
wards, especially at its fore-side, to enter into a
hollow of the vertebra below ; while the upper
part has a square process with a small point stand-
ing out from it, somewhat resembling a tooth *,
and hence the name vertebra dentata. The side
of this process on which the hollow of the an-
terior arch of the first vertebra plays, is convex,
smooth, and covered with a cartilage ; and it
1s of the same form behind, for the ligament,
which 1s extended transversely from one rough
protuberance of the first vertebra to the other,
and 1s cartilaginous in the middle, to move on
1t.

A ligament likewise goes out in an oblique
transverse direction, from each side of the pro-
cessus dentatus, to be fixed at its other end to the
first vertebra, and to the occipital bone; and an-
other ligament rises up from near the point of the
process to near the os occipitis.

N 4

* Gonoides, pyrenoides, odontoides.
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The superior oblique processes of this wertebra
dentata are large, circular, very nearly in an ho-
rizontal position, and slightly convex, to be adapt-
ted to the inferior oblique processes of the first
vertebra, ;

The inferior oblique processes of this vertebra
dentata answer exactly to the description given
of those common to all the cervical vertebrz.

The tranverse processes of the vertebra dentata
are short, very little hollowed at their upper part,
and not forked at their ends; and the canals
through which the cervical arteries pass, are re-
flected outwards about the middle substance of
each process; so that the course of these vessels
may be directed towards the transverse pro-
cesses of the first vertebra. Had this curvature
of the arteries been made in a part so moveable as
the neck is, while they were not defended by a
bone, and fixed to that bone, scarcely a motion
could have been performed without the utmost
hazard of compression, and a stop put to the course
of the liquids, with all its train of bad consequen-
.ces. Hence we ebserve this same mechanism se-
veral times made use of, when there i1s any occa-
sion for a sudden curvature of a large artery, as
when the carotids pass through the temporal bones,
or when the vertebral arteries, turning round
the oblique processes of the first vertebra, reach
the great hole of the occipital bone.

The spinal process of this vertebra is thick,
strong, and short, to give sufficient origin to
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the musculi recti majores, and obliqui inferiores,
and to prevent the contusion of these and other
muscles in pulling the head back.

This second vertebra consists, at the birth, of
four bony pieces: For, besides the three which I
already mentioned as common to all the vertebre,
the tooth-like process of this bone is begun at this
time to be ossified in its middle, and 1s joined as
an appendix to the body of the bone. Lest this
appendix be bended or displaced, nurses ought to
keep the heads of new-born children from fal-
ling too far backwards, by stay- bands, or some such
means, till the muscles attain strength sufficient to
prevent that dangerous motion. -

The head i1s moved forwards and backwards on
the first vertebra, while the atlas performs the
circumgyratio upon the second vertebra ; the in-
ferior oblique processes of the first vertebra on the
superior oblique processes of the second, and its
body or anterior arch revolving on the tooth-like
process, by which the perpendicular ligament
that is sent from the point of the tooth-like pro-
cess to the occipital bone is twisted, while the
lateral ligaments that fix the processus dentatus to
the sides of the first vertebra, and to the es occi-
pitis, are very differently affected ; for the one up-
on the side towards which the face is turned by
the circumgyratio, is much shortened and lax,
while the opposite one is stretched and made
tense, and yielding at last no more, prevents the
head from turning any farther round on this axis.
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So that these lateral ligaments are the proper
maoderators of the circumgyratio of the head here,
which must be larger or smaller, as these ligaments
are weaker, or stronger, longer, or shorter, and
more or less capable of being stretched.

Besides the revolution on this axis, the first
vertebra can move a small way to either side ; but
is prevented from moving backwards and for-
wards, by its anterior arch, and by the cross liga-
ment, which are both closely applied to the tooth-
like process. Motion forwards here would have
been of very bad consequence, as it would have
brought the beginning of the spinal marrow upon
the point of the tooth-fike process.

The rotatory motion of the head is of great use
to us on many accounts, by allowing us to apply
quickly our organs of the senses to objects: and
the axis of rotation was altogether proper to be
at this place ; forif it had been at a greater dis-
tance from the head, the weight of the head, if it
had at any time been removed from a perpendi-
cular bearing to the small very moveable joint,
and thereby had acquired a long lever, would have
broken the ligaments at every turn inconsiderately
performed ; or these ligaments must have been
formed much stronger than could have been con-
nected to such small bones.

Nor could this circular motion be performed
on the first vertebra without danger, because the
immoveable part of the medulla oblongata is so
near, that at each large turn, the beginning of the
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spinal marrow would have been in danger of being
twisted, and of suffering by the compression this
would have made on its tender fibrils.

It is necessary to observe, that the lateral or
moderator ligaments confine so much the motion
of the first vertebra upon the second, that, though
this joint may serve us on several occasions, yet
we are often obliged to turn our faces farther
round, than could be done by this joint alone, with-
out the greatest danger of twisting the spinal mar-
row too much, and also of luxating the oblique
processes ; therefore, in large turns of this kind,
the rotation is assisted by all the vertebrae of
the neck and loins ; and if this is not suflicient,
we employ most of the joints of the lower extre-
mities, This combination of a great many joints
towards the performance of one motion, is also to
be observed in several other parts of the body ;
notwithstanding such motions being generally said
to be performed by some single joint only.

The seventh * vertebra of the neck resembles in
form those of the back, having the upper and low-
er surfaces of its body less hollow than the others:
The oblique processes are more perpendicular ;
neither spinal nor transverse processes are fork-
ed.

This seventh and the sixth vertebra of the
neck have the hole in each of their transverse pro-

cesses more frequently divided by a small cross

* Atlas quibusdam, maxima, magna vertebra, prominens.
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wards, and the lower ones slanting as much back-
wards., They have not so much convexity or con-
cavity as is worth remarking.

Between the oblique processes of opposite sides,
several sharp processes stand out from the upper
and lower parts of the plates which join to form
the spinal process; into these sharp processes,
strong ligaments are fixed, for connecting the
vertebrza.

The transverse processes of the dorsal vertebre
are long, thicker at their ends than in the middle,
and turned obliquely backwards ; which may be
owing to the pressure of the ribs, the tubercles of
| which are inserted into a depression near the end
of these processes.

The spinal processes are long, small pointed,
and sloping downwards and backwards; from
their upper and back-part a ridge rises, which is
received by a small channel in the fore-part of
the spinal process immediately above, which is
here connected to it by a ligament.

The conduit of the spinal marrow is here more
circular, but, corresponding to the size of that
cord, is smaller than in any of the other vertebra,
and a larger share of the holes in the bony ridges,
for the transmission of the nerves, is formed in the
vertebra above, than in the one below,

The connection of the dorsal vertebre to the
ribs, the thinness of their cartilages, the erect si-
tuation of the oblique processes, the length, slop-
ing, and connection of the spinal processes, all

g

&
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contribute to restrain these vertebrae from.much
motion, which might disturb the actions of the
heart and lungs ; and, in consequence of the little
motion allowed here, the intervertebral cartilages
sooner shrivel, by becoming more solid: And,
therefore, the first remarkable curvature of the
spine observed, as people advance to old age, is in
the least stretched vertebra of the back; or old
people first become round-shouldered.

The bodies of the four uppermost dorsal werte-
bre, deviate from the rule of the vertebrz be-
coming larger as they descend; for the first of
the four is the largest, and the other three below
gradually become smaller, to allow the trachea
and large vessels to divide at smaller angles.

The two uppermost vertebra of the back, in-
stead of being very prominent forwards are flat-
ted by the action of the musculi longi colli and
recti majores. |

The proportional size of the two little depres-
sions in the body of each vertebra for receiving
the heads of the ribs, seems to vary in the follow-
ing manner : The depression on the upper edge
of each vertebra decreases as far down as the
fourth, and after that increases.

The transverse processes are longer in each
lower vertebra to the seventh or eighth, with their
smooth surfaces, for the tubercles of the ribs, fa-
cing gradually more downwards ; but afterwards
as they descend they become shorter, and the
smooth surfaces are directed more upwards.
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The spinous processes of the vertebra of the
back become gradually longer and more slanting
from the first, as far down as the eighth or ninth
vertebra ; from which they manifestly turn short-
er and more erect.

The first * vertebra, besides an oblong hollow
in its lower edge, that assists in forming the ca-
vity wherein the second rib is received, has the
whole cavity for the head of the first rib formed
in it.

The second has the name of azillary +, without
any thing particular in its structure.

The eleventh I often has the whole cavity for
the eleventh rib in its body, and wants the smooth
surface on each transverse process.

The twelfth || always receives the whole head of
the last rib, and has no smooth surface on its
transverse processes, which are very short.

The smooth surfaces of its inferior oblique pro=
cesses face outwards as the lumbar do. And we
may say, in general, that the upper vertebre of
the back lose gradually their resemblance to those
of the neck, and the lower ones come nearer to
the figure of the lumbar.

The articulation of the vertebre of the back
with the ribs, shall be more particularly consider-
ed after the ribs are described. Only it may be

* A;pla; gutturalis.

+ M-:ﬂ'xii'\t-_;:l.:.

1 Acem »-, In neutram partem inclinans.
|| Aixewsng, preecingens.
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proper now to remark, that the ligaments which

serve that articulation assist in connecting the ver-
tebre.

Lumbar Vertebre.

-

The lowest order of the frue wertebre is the
lumbar *, which are five bones that may be distin-
guished from many others by these marks :

1. Their bodies, though of a circular form at
their fore-part, are somewhat oblong from one
side to the other. The epiphyses on their edges
are larger, and therefore the upper and lower sur-
faces of their bodies are more concave than in the
vertebra of the back.

2. The cartilages between these vertebra are
much the thickest of any, and render the spine
convex towards the abdomen, by their greatest
thickness being at their fore-part.

8. The oblique processes are strong and deep ;
those in opposite sides being placed almost in
parallel planes ; the superior, which are concave,
facing inwards, and the convex inferior ones
facing outwards : and therefore each of these ver-
tebree receives the one above it, and is received
by the one below ; which is not so evident in the
other two classes already described.

4. Their transverse processes are small, long,
and almost erect, for allowing large motion to
each bone, and sufficient insertion to muscles, and
for supporting and defending the internal parts.

"_ Oc@ies’ i£los, Laidy, renum, lumborum,
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5. Betwixt the roots of the superior oblique
and transverse processes, a small protuberance may
be observed, where some of the muscles that raise
the trunk of the body are inserted.

6. Their spinal processes are strong, straight, and
horizontal, with broad flat sides, and a narrow
edge above and below ; this last being depressed
on each side by muscles. And at the root of
these edges, we see rough surfaces for fixing the
ligaments.

7. The canal for the numerous cords, called
cauda equina, into which the spinal marrow di-
vides, is rather larger in these bones than what
contains that maerrow in the vertebrz of the back.

8. The holes for the passage of the nerves are
more equally formed out of both the conti-
guous vertebra than in the other classes ; the up-
per one furnishes however the larger share of each
hole, :

The thick cartilages between these lumbar ver-
tebre, their deep oblique processes, and their
erect spinal processes, are all fit for allowing large
motion ; though it is not so great as what is per-
formed in the neck ; which appears from compar-
ing the arches which the head describes when
moving on the neck, or the loins only.

The lumbar wertebre as they descend, have
their oblique processes at a greater distance from
each other, and facing more backwards and for-
wards.

Both transverse and spinal processes of the

YOL. 1. O
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of motion which the other parts of the bones al-
low, or the muscles can perform : Yet as these ob-
lique processes are small, and therefore not cap-
able of so secure a conjunction as the larger bo-
dies, they may sooner yield to a disjoining force ;
but then their dislocation is not of nearly so bad
consequence as the separation of the bodies would
be. For, by the oblique processes being dislocat-
ed, the muscles, ligaments, and spinal marrow are

- Indeed stretched ; but this marrow must be com-

pressed, or entirely destroyed, when the body of
the vertebra is removed out of its place.

False Vertebre.

The False Vertebre compose the under pyra-
mid of the spine. They are distinguished from
the bones already described justly enough by this
epithet of false ; because though each bone into
which they can be divided in young people re-
sembles the true vertebre in figure, yet none of
them contribute to the motion of the trunk of
the body ; they being intimately united to each
other in adults, except at their lower part,
where they are moveable ; whence they are com-
monly divided into two bones, os sacrum, and os
coccygis.

All the tranverse processes are united into one
large strong oblong process on each side ; which
so far as it answers to the first three bones, is very

02
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thick, and divided into two irregular cavities, by
a long perpendicular ridge. The foremost of the
two cavities has commonly a thin cartilaginous
skin covering it in the recent subject, and is adapt-
ed to the unequal protuberance of the os ilium,
and a strong ligament connects the circumference
of these surfaces of the two bones. The cavity be-
hind is divided by a transverse ridge into two,
where strong ligamentous strings that go from this
bone to the os ilium, with a cellular substance con-
taining mucus, are lodged.

The tranverse processes of the two last bones of
the os sacrum are much smaller than the former.
At their back-part near their edge, a knob and ob-
long flat surface give rise to two strong ligaments
which are extended to the os ischium ; and are
therefore called sacrosciatic.

The spinal processes of the three uppermost
bones of the os sacrum appear short, sharp, and al-
most erect, while the two lower ones are open be-
hind ; and sometimes a little knob is to be seen on
the fourth, though generally itis bifurcated, with-
out the two legs meeting into a spine ; in which
condition also the first is often to be seen ; and
sometimes none of them meet, but leave a sinus,
or rather fossa, instead of a canal ¥, The muscu-
lus latissimus and longissimus dorsi, sacro-lumba-
lis, and gluteeus maximus, have part of their ori-
gins from these spinal processes.

* Verheyen, Anat, trac. 5. cap. 9.—~Sue Trad. d'osteol
p- 127, ‘
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Canal.—The canal between the bodies and pro-
eesses of this bone, for the cauda equina, 1s trian-
gular ; and beconies smaller as it descends, as the
cauda also does. Below the third bone, this pas-
sage is no more a complete bony canal, but is
open behind ; and is there defended only by a
strong ligamentous membrane stretched over it,
which, with the muscles that cover it, and are
very prominent on each side, is a sufficient defence
for the bundle of nerves within. '

Foramina—At the root of each oblique process
of this bone, the notch i1s conspicuous, by which,
and such another in the last vertebra of the loins,
a passage 1s left for the twenty-fourth spinal nerve ;
and, 1n viewing the os sacrum, either before or
behind, four large holes appear in each side, in
much the same height, as where the marks of the
union of its several bones remain. Some of the
largest nerves of the body pass through the anterior
holes ; and superficial grooves running outwards
from them in different directions, shew the course
of these nerves.

From the intervals of these grooves, the pyri-
formis muscle chiefly rises. The holes in the back-
part of the bone are covered by membranes which
allow small nerves to. pass through them.

The two uppermost of these holes, especially on
the fore-side, are the largest ; and as the bone de-
scends, the holes turn smaller. Sometimes a notch

03
* Verheyen, Anat. traet. 5. cap. 9. Sue Trad. d'osteol. p. 187,
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tebrze are joined ; and therefore the same motions
may be performed here.

The articulation of the lower part of the os sa-
crum to the os coccygis seems well enough adapt-
ed for allowing considerable motion to this last
bone, was it not much confined by ligaments. La-
terally, the os sacrum is joined to the ossa ilia
by an immoveable synchondrosis, or what almost
deserves the name of a suture; for the cartilagi-
nous crust on the surface of the bones is very thin,
and both their surfaces are so scabrous and un-
equal, as to be indented into each other ; which
makes such a strong connexion, that great force is
required to separate them, after all the muscles
and ligaments are cut. Frequently the two bones
grow together in old subjects.

The os sacram serves as the common base and
support of the trunk of the body, to guard the
nerves proceeding from the end of the spinal mar-
row, to defend the back part of the pelvis, and to
afford sufficient origin to the muscles which move the
irunk and thigh *.

State at Birth.—The bones that compose the
os sacrum of infants, are separated from each other
by a thick cartilage ; and, in the same manner as
the true vertebre, each of them consistsof a body
and two lateral plates, connected together by car-
tilages ; the ends of the plates seldom being con-
tiguous behind.

O 4

* Vid. a very excellent Dissertation on this Bone by ALBI+
NUS, in his An. Acad.
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Immediately below the shoulders of the os coc-
cygis, a notch may be remarked in each side,
where the thirtieth pair of the spinal nerves passes.
The lower end of this bone is formed into a small
head, which very often is hollow in the middle.

The three lower bones gradually become smaller,
and are spongy ; but are strengthened by a strong
ligament which covers and connects them. Their
ends, by which they are articulated, are formed
in the same manner as those of the first bone are.

Between each of these four bones of young sub-
jects, a cartilage is interposed ; like the bodies of
the vertebra of the neck : For, as has been above
remarked, the lower end of the os sacrum, and of
each of the three superior bones of the os eoccygis,
has a small depression in the middle ; and the up-
per part of all the bones of the os coccygis is a
little concave, and consequently, the interposed
cartilages are thickest in the middle, to fill up
both cavities ; by which they connect the bones
more firmly. When the cartilages ossify, the up-
per end of each bone is formed into a cavity, ex-
actly adapted to the protuberant lower end of the
bone immediately above. '

From this sort of articulation, it is evident,
that, unless when these bones grow together, all
of them are capable of motion ; of which, the first
and second, especially this last, enjoys the largest
share.

The lower end of the fourth bone terminates
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the women, who are old maids before they marry,
have generally hard labour in child-bed.

The os coccygis serves to sustain the intestinum
rectum ; and, in order to perform this office
more effectually, it is made to turn with a curve
forwards ; by which also the bone itself, as well
as the muscles and teguments, is preserved from
any injury, when we sit with our body reclined

back,

Ossa Inmominata.

The Ossa InnomInaTa are two large broad
bones, which form the fore-part and sides of the
pelvis, and the lower part of the sides of the ab-
domen.

In children each of these bones is evidently di-
vided into three; which are afterwards so inti-
mately united, that scarcely the least mark of their
former separation remains: Notwithstanding this,
they are described as consisting each of three
bones, to wit, the os ilium, ischium, and pubis.

Os Thum.

Tue Os Ilium *, or haunch-bone, is situated
| highest of the three, and reaches as far down  as

’ ; ‘- ¥ a - ;
Agyoiw, «eriwy, scaphium, lumbare, clunium, clavium, anchas,
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one third of the great cavity into which the head
of the thigh-bone is received.

The external side of this bone is unequally con-
vex, and is called its dorsum ;—the internal con-
cave surface is by some (but 1mprﬂper1y) named
its costa,

The semicircular edge at the highest part of this
bone, which is tipped with a cartilage in the re-
cent subject, i1s named the spine, into which the
external or descending oblique muscle of the abdo-
men is inserted ; and from it the internal ascend-
ing oblique and the transverse muscles of the belly,
with the glutzeus maximus, quadratus lumborum,
and latissimus dorsi, have their origin. Some ¥
are of opinion, that it is only the tendinous crust
of all these muscles, and not a cartilage, as com-
monly alleged, that covers this bony edge.

The ends of the spine are more prominent than
the surface of the bone below them ; therefore
are reckoned processes.

From the anterior spinal process, the sartorius
and fascialis + muscles have their rise, and the
outer end of the doubled tendon of the external
oblique muscle of the abdomen, commonly called
Fallopius’s or Poupart’s ligament, or Crural arch,
is fixed to it.—The inside of the posterior spinal
process, and of part of the spine forward from

* Winslow, Exposition anatomique du corps humain, traité
des os frais, § 96.

+ Tensor vaging femoris. Alb,

— i"'.:l-. it e i i _:_-'_
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that, is made flat and rough where the sacrolum-
balis and longissimus dersi rise ; and to its outside
are fixed ligaments, extended to the os sacrum and
transverse processes of the fifth and fourth verte-
bre of the loins *,

Below the anterior spinal process another protu-
berance stands out, which, by its situation, may be
distinguished from the former, ‘by adding the epi-
thet of inferior, whem‘the musculus rectus tibize ¢
has its origin }.

Besides these two anterior processes the bone is
hollowed where the beginning of the sartorius
muscle is lodged. Below the posterior spinal pro-
cess, a second protuberance of the edge of this
bone is in like manner observable, which is close-
ly applied to the os sacrum. _Under this last pro-
cess a considerable large niche is observable in the
os ilium; between the sides of which and the
strong ligament that is stretched over from the os
sacrum to the sharp-pointed process of the os is-
chium of the recent subject, a large hole is for-
med, through which the musculus pyriformis, the
great sciatic nerve, and the posterior crural ves-
sels pass, and are protected from compression,

The external broad side or dorsum of the os
ilium is a little hollow towards the fore-part ; far-
ther back it is as much raised ; then is consider-
ably concave, and lastly, it is convex. These in-

* Weitbrecht, Syndesmolg. sect. 4. § 39, 40, 46, 47.
+ Rectus cruris Alb,

T Baker, Curs, osteolog, demonstr, 8.
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equalities are occasioned by the actions of the
muscles that are situated on this surface.

From behind the uppermost of the two anterior
spinal processes, in such bones-as are strongly
marked by the muscles, a semicircular ridge is ex-
tended to the hollow passage of the sciatic nerve.
Between the spine and this ridge, the glutaus
medius takes its rise, Immediately from above
the lowest of the anterior spinal processes, a se-
cond ridge 1s stretched to the niche. Between
this and the former ridge, the glutazeus minimus
has its origin. On the outside of the posterior spi-
nal processes, the dorsum of the osilium is flat and
rough, where part of the musculus gluteus maxi-
mus and pyriformis rises. The lowest part of this
bone is the thickest, and is formed into a large
cavity with high brims, to assist in composing the
great acetabulum ; which shall be considered, af-
ter all the three bones that constitute the os in-
nominatum are described.

The internal surface of the os ilium is concave
in its broadest fore-part, where the internal iliac
muscle bas its origin, and some share of the intes-
tinum ilium and colon is lodged.

From this large hollow, a small sinuosity is
continued obliquely forwards, at the inside of
the anterior inferior spinal process, where part of
the psoas and iliacus muscles, with the crural ves-
sels and nerves pass. The large concavity is bounded
below by a sharp ridge, which runs from behind
forwards ; and, being continued with such ano-

il - - -

wi, - i
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ther ridge of the os pubis, formsa line of partition
between the abdomen and pelvis. Into this ridge
the broad tendon of the psoas parvus is inserted.

The internal surface of the os ilium, behind this
ridge, is very unequal : For the upper part is flat,
but spongy, where the sacrolumbalis and longissi-
mus dorsi rise. |

Lower down, there is a transverse ridge from
which ligaments go out to the os sacrum. . Imme-
diately below this ridge, the rough unequal cavi-
ties and prominences are placed, which are exact-
ly adapted to those described on the side of the os
sacrum. |

In the same manner, the upper. part of this
rough surface is porous, for the firmer adhesion of
the ligamentous cellular substance ; while the
lower part is more solid, and covered with a thin
cartilaginous skin, for its immoveable articulation
with the os sacrum. From the circumference of
this large unequal surface, ligaments are extended
to the os sacrum, to secure more firmly the con-
junction of these bones.

The passages of the medullary vessels are very
conspicuous, both in the dorsum and costa of ma-
ny ossa ilia ; but in others they are inconsider-
able.

The posterior and lower parts of these bones
are thick ; but they are generally exceedingly
thin and compact at their middle, where they
are exposed to the actions of the musculi glutai
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and iliacus internus, and to the pressure of the
bowels contained in the belly.

The substance of the ossa iliais mostly cellular,

except a thin external table.

In a ripe child, the spine of the os ilium is car-
tilaginous, and is afterwards joined to the bone in
form of an epiphysis *. The large lower end of
this bone is not completely ossified.

Os Ischium.

Os Iscurum f, or hip-bone, is of a muddle bulk
between the two other parts of the os innominatum ;
is situated lowest of the three, and is of a very ir-
regular figure.

Its extent might be marked by an horizontal
line drawn nearly through the middle of the
acetabulum ; for the upper bulbous part of this
bone forms somewhat less than the lower half of
that great cavity, and the small leg of it rises to
much the same height on the other side of the
great hole common to this bone and the os pubis.

Processes.—From the upper part of the os is-
chium, a sharp process, called by some spinous,
stands out backwards, from which chiefly the
musculus coccygweus and superior gemellus, and
part of the levator ani, rise ; and the interior or
internal sacrosciatic ligament is fixed to it.

* Vid. Ausinvs’s tables of the bones of the foetus,

+ Coxa, coxendicis, pixis.

i
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‘Between the upper partof this ligament and the
bones, it was formerly observed that the pyriform
muscle, the posterior crural vessels, and the sciatic
nerve, pass out of the pelvis. Immediately below
this process, a sinuosity is formed for the tendon
of the musculus obturator internus. In a recent
subject, this part of the bone, which serves as a
pully on which the obturator muscle plays, is co-
vered with a ligamentous cartilage, that, by two
or three small ridges, points out the interstices of
the fibres in the tendon of this musele. The out-
er surface of the bone at the root of this spinous
process is made hollow by the pyriformis or ilia-
cus externus muscle. 2

Below the sinuosity for the obturator muscle, is
the great knob or tuberosity, covered with carti-
lage or tendon *,  The upper part of the tubero-
sity gives rise to the inferior gemellus muscle.
To a ridge at the inside of this, the external or
posterior sacrosciatic ligament is so fixed; that be-
tween it, the internal ligament, and the sinuosity
of the os ischiom, a passage is left for the internal
obturator muscle. The upper thick smooth part
of the tuber, called by some its dorsum; has two
oblique impressions on it. The inner one gives
origin to the long head of the biceps flexor cruris
and semitendinosus muscles, and the semimem-
branosus rises from the exterior one, which reaches
higher and nearer the acetabulum than the other.

* Winslow, Exposit. Anat. des os frais, § 90,
VOL. I. s
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"The lower, thinner, more scabrous part of the
knob which bends forwards, is also marked with
two flat surfaces, whereof the internal is what
we lean upon in sitting, and the external gives
rise to the largest head of the triceps adductnr
femoris *. .

Between the external margin of the tuberosi-
ty and the great hole of the os innominatum,
there 1s an obtuse ridge extended down from
the acetabulum, which give sorigin to the qua-
dratus femoris. As the tuber advances forwards,
it becomes smaller, and is rough, for the ori-
gin of the musculus transversalis + and erector
penis.

The small leg of it, which mounts upwards
to join the os pubis, is rough and prominent at
its edge, where the two lower heads of the
triceps or quadriceps adductor femoris I take their
rise.

The upper and back part of the os ischium is
broad and thick; but its lower and fore-part is
narrower and thinner. Its substance is of the
structure common to broad bones.

The os ilium and pubis of the same side, are
the only bones which are contiguous to the os
ischium.

® Adductor magnus femoris Alb.
+ Transversus perineei Alb.
1 Adductor longus and A, brevis femoris Alb.



OF THE 0S PUBIS. Bay

The ' part of the os ischium which forms the
acetabulum, the spinous process, the 'great tuber,
and the recurved leg, are all cartilaginous at birth.
The tuber, with pit'l‘tll:}f' the leg or process above
it, becomes an epiphyse before this boneis fully
formed. l OW

Os Pubis.

The Os Pusts *, or share bone, is the least of
the three parts of the os innominatum, and is
placed at the upper fore-part of it. |

The thick largest part of this bone is employ-
ed in forming the acetabulum ; from which be-
coming much smaller, it is stretched inwards
to its fellow of the other side, whete agan it
grows larger, and sends a small branch down-
wards to join the end of the small leg of the os
1schium.

“The upper fore-part of each os pubis is tuberous
and rough where the musculus rectus and py-
ramidalis are inserted. From this a ridge is ex-
tended ‘along the upper edge of the bone, in a
continued line with such another of the os ilium,
which divides the abdomen and pelvis.

The ligament of Farroreius, or crural arch, is
fixed to the internal end of this ridge, and the smooth
bollow below it is made by the psoas and iliacus in-

* Hgrs, pectinis, penis pudibunduin, fenestratum,
P2
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ternus muscles passing with the anterior crural ves-
sels and nerves behind the ligament. Some way
below the former ridge, another is extended from
the tuberous part of the os pubis downwards and
outwards towards the acetabulum ; between these
two ridges the bone is hollow and smooth, for
lodging the head of the pectineus muscle.

Immediately below, where the lower ridge is
to take the turn downwards, a winding niche
is made, which is comprehended in the great
foramen of a skeleton, but is formed into a hole by
a subtended ligament in the recent subject, for the
passage of the posterior crural nerve, an artery,
and a vein. -

The internal end of the os pubis is rough and
unequal, for the firmer adhesion of the thick
ligamentous cartilage that connects it to its fellow
of the other side: The process which goes down
from that to the os ischium is broad and rough
before, where the gravilis and upper heads of the
triceps, or rather quadriceps adductor femoris
have their origin.

The substance of the os pubis is the same as of
other broad bones. :

State at Birth.—Only a part of the large end
of this bone is ossified, and the whole leg is car-
tilaginous, in a child born at the full time.

Thyroid hole.— Betwixt the os ischium and pu-
bis, a very large irregular hole is left, which, from
its resemblance to a door or shield, has been cal-
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1ed thyroides. This hole is all, except the niche
for the posterior crural nerve, filled up in a re-
cent subject with a strong ligamentous membrane,
‘that adheres very firmly 1o its circumference.
" From this membrane chiefly the two obturator
muscles, external and internal, take their rise.

The great design of this hole, besides render-
ing the bone lighter, is to allow a strong enough
origin t6 the obturator muscles, and sufficient space
for lodging their bellies, that there may be no
danger of disturbing the functions of the contain-
ed viscera of the pelvis, by the actions of the in-
ternal, nor of the external being bruised by the
thigh bone, especially by its lesser trochanter, in
the motions of the thigh inwards : Both which in-
conveniences must have happened, had the ossa
" innominata been complete here, and of sufficient
thickness and strength to serve as the fixed point
of these muscles,

The Bowels sometimes make their way through
the niche for the vessels, at the upper part of
this thyroid hole, and this causes a hernia in this
place *, g

In the external surface of the ossa innominata,
near the outside of the great hole, a large deep ca-
vity is formed by all the three bones conjunctly :
For the os pubis constitutes about one-fifth ; the

Ps

* Memoires de I'Acad de Chirﬁrgie, tom, 1. p. 709. &,
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os ilium makes something less than two-fifths, and
the os ischium as much more than two-fifths.

"The brims of this cavity are very high, and are
still much more enlarged by the ligamentous car-
tilage, with which they are tipped in a recent sub-
ject. From this form of the ‘cavity it has been
called acetabulum ; and for a distinguishing cha-
vacter, the name of the bone that constitutes the
largest share of it is added ; therefore acetabulum
ossis ischii*, is the name this cavity commonly
bears. Round the base of the supercilia, the bone
is rough and unequal, where the capsular liga-
ment of the articulation is fixed. The brims at
the upper and back-part of the acetabulum, are
much larger and higher than any where else ;
which ¥s very necessary to prevent the head of the
femur from slipping out of its cavity at this place, -
where the whole weight of the body bears upon
it, and consequently would otherwise be constant-
ly in danger of thrusting it out. .

As these brims are extended downwards and
forwards, they become less ; and at their internal
lower part a breach is made in_ them; from the
one side of which to the other, a ligament is placed
in the recent subject ; under which a large hole
1s left, which contains fat, cellular substance and
vessels. The reason of which appearance has
pfforded matter of debate. To me 1t seems evi-
“dently contrived for allowing a larger motion to

¥ Cox, coxendicis,
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the thigh inwards: For if the bony brims had
been here continued, the neck of  the thigh-bone
must have struck upon them when the thighs
were brought across each other; which, in a
large strong motion this way, would have en-
dangered the neck of the one bone, or brim of the
other,

Then the vessels which are distributed to the
joint may safely enter at the sinuosity in the bot-
tom of the breach; which being however larger
than is necessary for that purpose, allows the sy-
novial apparatus of the joint to escape below the
ligament, when the head of the thigh-bone is in
hazard of pressing too much upon it in the motions
of the thigh outwards *. Besides this difference
in the height of the brims, the acetabulum is
otherwise unequal: For the lower internal part
of it is depressed below the cartilaginous surface
of the upper part, and is not covered with carti-
lage ; into the upper part of this particular depres-
sion, where it is deepest and of a semilunar form,
the ligament of the thigh-bone, commonly, though
improperly, called the round one, is inserted;
while in its more superficial lower pért the large
mucilaginous gland of this joint is lodged. The
largest share of this separate depression is formed
in the os ischium. :

From what has been said of the condition of the
three ‘bones composing this acetabulum in new-

P4

# Petit, Memoires de 'Acad, des Sciences, 1722.
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happens : Those who had frequently opportunities
of dissecting the bodies of women who died im-
mediately after being delivered of children, teach
us to beware of regarding this as the common ef-
fect of child-birth ; as they found relaxation in
very few of the bodies which they examined *.

Considering what great weight is supported in
our erect posture, by the articulation of the ossa
innominata with the os sacrum, there is great
reason to think that if the conglutinated surfaces
of these bones were once separated, (without
which, the ossa pubis cannot shuflle on each other,)
the ligaments would be violently stretched, if not
torn ; from whence many disorders would arise +.

Each os innominatum affords a socket (the aceta-
bulum) for the thigh-bones to move in, and the
trunk of the body rolls here so much on the heads of
the thigh bones, as to allow the most conspicuous
motions of the trunk, which are commonly thought
to be performed by the bones of the spine.

Before concluding this branch of the subject, it
may be not improper to add, that the pelvis variés
very much as to its size, and the proportion of its
parts in the different sexes, in different women, in
the inhabitants of different nations, and also at dif-
ferent periods of life. In the most celebrated sta-

* Hildan. Epist. cent. obs. 46. Dionis Sixieme demonst,
des os. Morgagn. Advers. 3. animad. 15.

t Ludov, in Ephem. German, dec. 1. ann, 3, obs, 255.
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tues of antiquity, Dr Camper informs us, he had
remarked the following proportions : '

In'the Farnese Hercules, the breadth, compared
with the depth, is as 12 to 81.

In the Pythian Apollo, it is as 9 to 7.

In the Antinous, it is as 114 to 84.

And in the Venus de Medicis, as 11 to 83.

The pelvis is different as to the "proportions of
its parts in different women.

The pelvis has been divided into three parts,
viz. the brim or introitus, the cavitas, and the
inferior aperture or exitus. In the standard pel-
vis, a line drawn from the sacrum to the os pubis,
measures rather more than 4 inches, from one
os ilium to the other, 5 inches and }; and in the
lower part or inferior aperture of the pelvis, these
proportions are reversed ; for a line from the sym-
physis pubis, to the os coccygis, allowing an inch
for the retraction of that bone, is equal to 5
inches.

In the standard pelvis, the pelvis is about
3% inches at the sides, 6 inches behind, and about
1} inch before.

When a pelvis exceeds the above dimensions,
it has been called too large, and when less, it is
said to be too small.

The pelvis may be symmetrical, and at the
same time too small, owing to its component bones
not being sufficiently expanded, or it may be too
small in-consequence of a general ‘or partial dis-
tortion of its bones, the effect of mollities ossium,
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or rickets, from exostoses growing inwardly, or
from diseases of the viscera of the pelvis.

The pelvis is differently formed in different na-
tions, as is evident from the subjoined plate, which
was taken from a drawing of the justly celebrated
Dr PETER GAMEER,

Explanation of Plate 15th, given by Dr Camper,

Linea eontinua, designat , ...... . Europzam.
punctata, .. ............ Aslaticam.

~—— lineolis longis, ............ Claudam.

—— lineolis, punctis interspersis, . Athiopissam.

A, B,C,D, E, F, ossa pubis Europzz, cujus pelvis est
ampla optime composita; AB, altitudo os. pubis, C, A, D,
angulus ossium pubis = 100 seu 50 4- 50 = CAJ + JAD,

GAH rotunditas ossium pubis sub symphisi.

A, b, c d,e,f, Asiatice, .

A, b, altitudo oss. pubis, c. g. A. h. d. amplitudo oss.
pubis.

g. A. h. rotunditas oss. pub. sub, Symph. angulus,
c. g. A. h. d. z 110. bis 55. :

A, b, T, d, E, {, Claude Europeez. Altitudo oss. pub,

ut in Asiatica.

J. A. a coincidit cum illo Europeee. z 50. d. ischium
- vera brevius.

J. A, g. I. angulus lateris claudi, dextri, major, z 63.
grad. os ischium brevius sinistro.

C. A. A, ©. D. Athiopiss@,~—coinciderit hec pelvis
penitus cum Europze pelvi, nisi ex A. per A. ad @. magis
esset excavata, adeo ut fere respondeat Asiatice.

Altitudo A, B, eadem ac in Europea.

P. Camper mensuravit, 24 Junii 1785,
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or base, has no bones, and is shorter before than
behind ; so that, to carry on our comparison, it
appears like an oblique section of the conchoid.
The lower part of this cavity is narrower than
some way above * ; and the middle of its back-
part is considerably diminished by the bones
standing forwards into it.

The bones which form the thorax are the
twelve dorsal wvertebre behind, the ribs on the
sides, and the sternum before.

The ribs, or coste+, (as if they were custodes,
or guards, to these principal organs of the animal
machine, the heart and lungs), are the long crook-
ed bones placed at the side of the chest, in an
oblique direction downwards in respect of the
back-bone. Their number is generally twelve on
each side ; though frequently eleven or thirteen
have been found . Sometimes -the ribs are
found preternaturally conjoined or divided §.

The ribs are concave internally ; where they
are also made smooth by the action of the con-
tained parts, which, on this account, are in ne
danger of being hurt by them; and are convex
externally, that they might resist that part of the
pressure of the atmosphere, which is not balan-

* Albin. de Ossib. § 169.

+ Asveai, meaisieya, owaa,

} Riotan Comment. de Ossib. cap. 19. MARGHETTI, cap. 9.
Cowrer Explicat, tab. 98. and 94. Morgacy, Advers. anat.

T Sue Trad. d'Osteclog. 141,
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ced by the air within the lungs, during inspira-
tion.

The ends of the ribs next the vertebre are
‘rounder than they are after these bones have ad-
vanced forwards, when they become flatter and
broader, and have an upper and lower edge, each
of which is made rough by the action of the in-
tercostal muscles, inserted into them. Which mus-+
cles, being of nearly equal force, and equally
stretched in the interstices of the ribs, prevent the
broken ends of these bones in a fracture from be-
ing removed far out of their natural place, to in-
terrupt the motion of the vital organs.

- The upper edge of the ribs is more obtuse and
rounder than the lower, which is depressed on its
internal side by a long fossa, for lodging the inter-
costal vessels and nerves; on each side of which
there is a ridge, to which the intercostal muscles
are fixed. The fossa is not observable, however,
at either end of the ribs; for at the posterior or
root, the wvessels have not yet rearhed the ribs
and, at the fore-end, they are split away into
branches : hence the greater safety of perform-
ing the operation of the empyema towards the
sides of the thorax, than either near the back or
the breast.

At the posterior end of each rib, a little head is
formed, which is divided by a middle ridge into
two plane or hollow surfaces ; the lowest of which
is the Broadest and’ deepest in most of them., The -
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ttvo planes are joined to the bodies of two diffe-
rent vertebrz, and the ridge forces itself into the
intervening cartilage, A little way from this
head, we find, on the external surface, a small
cavity, where glands are lodged ; and round the
head, the bone appears spongy, where the capsular
ligament of the articulation is fixed. Immediate-
ly beyond this a flatted tubercle rises, with a small
cavity at, and roughness about its root, for the ax-
ticulation of the. rib with the transverse process
of the lowest of the two vertebrae, with the bodies
of which the head of therib is joined. Advancing
further on this external surface, we observe in
most of the ribs another smaller tubercle,. into:
which ligaments which connect the ribs to each
other, and to the transverse processes of the ver--
tebre and portions of the longissimus dorsi, are
inserted. Beyond this the ribs are made flat by
the sacro-lumbalis muscle, which is inserted into
the part of this flat surface farthest from the spine,
where each rib makes a considerable curve, called
by some its angle. Then the rib begins to turn
broad, and continues so to'its anterior end *, which
is hollow and spongy, for the reception of, and
firm coalition with the cartilage that runs thence
to be inserted into the sternum, or to be joined
with some other cartilage.

In adults generally the cavity at this end nf' the
ribs is smooth and polished on its surface; by

® ITrzt, Palmula,
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fication however begins frequently at the external
surface. The greatest alternate motions of the
cartilages being made at their great curvature,
that part remains frequently cartilaginous, after
.all the rest is ossified *.

The ribs are articulated at each end, of which
the one behind is doubly joined to the vertebrz ;
for the head is received into the cavities of two
bodies of the vertebrae, and the larger tubercle is
received 'into the depression in the transverse pro-
cess of the lower vertebra. This double articula-
tion, admits of motion upwards and downwards
only, since the transverse process hinders the rib
to be thrust back 4 the resistance on the other side
of the sternum, prevents the rib’s coming forward ;
and each of the two joints with the other parts at-
tached, oppose its turning round. It is likewise
evident, that even the motion upwards and down-
wards can be but small in any one rib at the arti-
culation itself. But as the ribs advance forwards,
the distance from their centre of motion increasing,
the motion must be more extensive ; and it would
be very conspicuous at their anterior ends, were
not they resisted there by the cartilages, which
yield so little, that the principal motion is per-
formed by the middle part of the ribs, which turns
outwards and upwards, and occasions the twist re-
markable in the long ribs at the place near their
“fore-end where they are most resisted .

* Havers, Osteclog. nov. Disc. 5. p. 289. -
1 WinsLow, Memoires de I'’Acad. des Sciences, 170,

VOL, I, Q
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The superior of the two plain, or rather hollow
surfaces, by which the ribs are articulated to the
bodies of the vertebra, gradually increases from
the first to the fourth rib, and is diminished after
that in each lower rib. ‘

The distance of their angles from the heads al-
ways increases as they descend to the ninth, on
account of the greater breadth of the sacrolumba-
lis muscle *.
~ The ribs are commonly divided into #rue and

Jalse, or into vertebral and sterno-vertebral.

The true { costz are the seven upper ones of each
side, the cartilages of which are all gradually long-
er as the ribs descend, and are joined to the breast-
bone; so that being pressed constantly between
two bones, they are flatted at both ends, and are
thicker, harder, and more liable to ossify, than the
other cartilages, that are not subject to so much
pressure. These ribs include the heart and lungs;
and therefore are the proper or true custodes of
Iife. :

The cartilages of five inferior ribs of each side
do not reach to the sternum ; and therefore, want-
ing the resistance at their fore-part, they are
pointed ; and, on this account, having less pres-
sure, their substance is softer. The cartilages of

Q2

* WinsLow, Exposition Anatomique des Os Secs, § 643,

T Trmeas, germane, legitime,
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operation of the empyema, and some others, with
more safety than we can do, if we follow the
common directions.

The first rib of each side is so situated, that the
flat sides are above and below, while one edge is
placed inwards, and the other outwards, or nearly
so ; therefore sufficient space is left above it for
the subclavian vessels and muscle ; and the broad
concave surface 1s opposed to the lungs: In conse-
quence of this situation, the channel for the inter-
costal vessels is not to be found, and the edges are
differently formed from all the other, except the
second ; the lower one being rounded, and the
other sharp.

The head of this rib is not divided into two
plane surfaces by a middle ridge, because it is only
articulated with the first vertebra of the thorax.
Its cartilage is ossified in adults, and is united to
the sternum at right angles,

Frequently this first rib has a rldgf: rising near
the middle of its posterior edge, where one of the
heads of the scalenus muscle rises. Farther for-
ward 1t is flatted, or sometimes depressed by the
clavicle.

The cartilages of the fifth, sivth, and seventh, or
rather the sivth, seventh, eichth, and sometimes the
Jifth, siwth; seventh, eighth, ninth ribs *, are con-

* Vid. plate 4th appended to my raTuer’s Treatise on the
Oblique Muscles, which represents the lengths, and curvatures
of the seven uppermost ribs, and their cartilages.

Q38
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which become afterwards thin epiphyses. The
bodies of the ribs encroach gradually after birth
upon the cartilages ; so that the latter are propor-
tionally shorter, when compared to the ribs, in
adults, than in children. '

‘Here I cannot help remarking the wise provi-
dence of our CREATOR, in preserving us from pe-
rishing as soon as we come into the world. The
ends of the bones of the limbs remain in a carti-
laginous state after birth, and are many years be-
fore they are entirely united to the main body of
their several bones ; whereas the condyles of the oc-
cipital bone, and of the lower jaw, are true original
processes, and ossified before birth, and the heads
and tubercles of the ribs are nearly in the same con-
dition ; and therefore the weight of the large head
is firmly supported ; the actinﬁ's: of sucking, res-
piration, &c. which are indispensably necessary
for us as soon as we come into ’ﬂ]ﬂ world, are per-
formed without danger of separatmg the parts of
the bones that are most pressed on in these mo-
tions : whereas, had these processes of the head,
jaw, and ribs, been EPlph}rses at birth, children
must have been exposed to danger of dying by
such a separation ; the immediate consequences of
which would be the compression of the beginning
of the spinal marrow, or want of food, or a stop
put to respiration. .

Q4
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of the sternum, and are joined by a sort of suture.
The pits at the upper part of the sternum, are at
the greatest distance one from another, and, as
they descend, are nearer'; so that the two lowest
are contiguous.

The breast-bone is cellular, with a very thin
external plate, especially on its internal surface,
where we may frequently observe a cartilaginous
crust spread over it *. Whence, with the defence
which the muscles give it, and the moveable sup-
port it has from the cartilages, it is sufficiently se-
cured from being broken ; for it is strong by its
quantity of bone ; its parts are kept together by
ligaments ; and it yields enough to elude con-
siderably the violence offered +.

The uppermost piece of the sternum, is some-
what of the figure of a.heart, as it is commonly
painted ; only it does not terminate in a sharp
point. o

The upper middle-part of this first bone, where
it is thickest, is hollowed, to make place for the
trachea arteria ; though this cavity f is princi-
pally formed by the bone being raised on each
side of it, partly by the clavicles thrusting it in-
wards, and partly by the sterno~-mastoidei muscles
pulling it upwards. 3

On the outside of each tubercle, there is an ob-

* Jac. SvLv. in Galen. de Ossibus, cap. 12,
+ SENac, in Memoires de I'Acad. des Sciences, l'i"-ﬂli.
3 Zpayn, Jugulum, Furcula superior.
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ed as a hole ; and in this place, for the most part,
we may observe a transverse line, which has made
authors divide this bone into two.

When the cartilage between this and the first
bone is not ossified; a manifest motion of this up-
on the first may be observed in respiration, or
raising the sternum, by pulling the ribs upwards
or distending the lungs with air in a recent sub-
ject. :
The third bone is much less than the other two,
and has only one-half of the pit for the seventh
rib formed in it ; wherefore it might be reckon-
ed only an appendix of the sternum. In young
subjects it is always cartilaginous, and is better
known by the name of cartilago xiphoides or ensi-
formis *, than any other ; though the ancients of-
ten called the whole sternum ensiforme, compar-
ing the two first bones to the handle and this ap-
pendix to the blade of a sword. 'This third bone
is seldom of the same figure, magnitude, or situa-
tion In any two subjects ; for sometimes it is a
plain triangular bone, with one of the. angles be-
low, and perpendicular to the middle of the upper
side, by which it is connected to the second bone.
In other people the point is turned to one side, or
obliquely forwards or backwards.

Frequently it is all nearly of an equal breadth,
and in several subjects it is bifurcated ; whence

* Clypealis, gladialis, mucronata, malum, granatum, scutum

stomuchi, epiglottalis, cultralis, medium furculee inferioris, sca~
tiformis, ensiculata.
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Two or three other very small bony points are
likewise to be seen in several children. The
number of bones increases for some years, and
then diminishes but uncertainly, till they are
at last united into those above described of an
adult.

This bone gives origin and insertion to several
muscles ; sustains the mediastinum, defends the
heart and lungs, at the fore-part; and, lastly, by
serving as a moveable fulerum of the ribs, assists
considerably in respiration.

When the ribs that are connected by their car-
tilages to the sternum, or to the cartilages of the
true ribs, are acted upon by the intercostal muscles,
they must all be pulled from the oblique position
which their cartilages kept them in, nearer to
right angles with the vertebrz and sternum, be-
cause the first or uppermost rib is by much the
most fixed of any ; and the cartilages making a
great resistance to raising the anterior ends of the
ribs, their large arched middle parts turn outwards
as well as upwards.

The sternum, pressed strongly on both sides by
the cartilages of the ribs, is pushed forwards, and
that at its several parts, in proportion to the length
and motion of its supporters, the ribs; that is,
most at its lower end. The sternum and the car-
tilages, thus raised forwards, must draw the dia-
phragm connected to them ; consequently so far
stretch it, and bring it nearer to a plane,
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wards by the viscera, carry these ribs along with
them. Thus the thorax is not only not allowed
to be shortened, but is really widened at its lower
part, to assist in making sufficient space for the
due distention of the lungs.

As soon as the action of these several muscles
ceases, the elastic cartilages extending themselves
to their natural - situation, depress the upper ribs,
and the sternum subsides;—the diaphragm is
thrust up by the viscera abdominalia, and the ob.
lique and transverse muscles of the belly serve to
draw the inferior ribs inwards at the same time.
By these causes, the cavity of the breast is dimi-
nished in all its dimensions.

The motions above described of the ribs and
sternum, especially of the latter bone, are so small
in the mild respiration of a healthy person, that
~we can scarce observe them ; but whenever we
designedly increase our respiration, or are obliged
to do it after exercise, and in several diseases, they
are obvious,
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vered with the pericranium, the thin frontal and
occipital muscles, their tendinous aponeuroses, and
with the common teguments of the body ; while
the external surface of its lower part has nume-
rous risings, depressions and holes, which afford
convenient origin and insertion to the muscles
that are connected to it, and allow safe passage
for the vessels and nerves that run through and
near it. '

The internal surface of the upper part of the
skull is commonly smooth, except where the ves-
sels of the dura mater have made furrows in It,
while the bones were soft. Surgeons should be
cautious when they trepan here, lest, in sawing or
raising the bone where such furrows are, they
wound these vessels,

In the upper part of the internal surface of se-
veral skulls, there are likewise pits of different
magnitudes and figures, which seem to be formed
by some parts of the brain being more luxuriant
and prominent than others, and also by little bo-
dies growing from the dura mater. Where these
pits are, the skull is much thinner than any where
else, and often rendered diaphanous, the two tables
being closely compacted without a diploe; the
want of which is supplied by vessels going from the
dura mater into a great many small holes observ-
able in the pits.

These vessels are larger, and much more con-
spicuous than any others that are sent from the
dura mater to the skull; as evidently appears

VOL. 1, R
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The diploe in the old, is often so obliterated, that
scarce any vestige of it can be seen ; neither is it
observable in some of the hard bones at the base
of the skull. Hence from the bleeding, want
of resistance, and change of sound, as marks
in the operation of the trepan, it is impossible to
know when the instrument has sawed threcugh
the first table, and reached the diploe*. The
diploe sometimes attains a monstrous thickness,
while the tables of the skull are thinner than
paper.

The cranium of the adult consists of seven
bones only, though eight have been commonly
enumerated ; six of which are said to be proper,
and the other two are reckoned common to it, and
to the face. The six proper, are the os frontis,
two ossa parietalia, two ossa temporum, and the
os occipitts. 'The common are the os ezhmoides and
os sphenoides.

The os frontis forms the whole fore-part of the
vault ; the two ossa parietalia form the upper and
middle part of it; the ossa temporum compose
the lower part of the sides 5 the os occipitis makes
the whole hinder part, and some of the base
the os ethmoides is placed in the fore-part of
the base, and the os sphenoides is in the middle

of It.
R 2

* BarTuoLIN. Anat. reform, lib. 4. cap. 4.
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These bones are joined to each other by five
sutures ; the names of which, are the coronal,
lambdoid, sagittal, and two squamous.

The coronal * suture is extended over the head,
from within an inch or so of the external canthus
of one eye, to the like distance from the other ;
which being near the place where the ancients
wore their witi@, corone, or garlands, this suture
has hence got its name. Though the indenta-
tions of this suture are conspicuous in its upper
part, yet an inch or more of its end on each side
has none of them ; for it is squamous and smooth
there.

The lambdoidal+ suture begins some way be-
Jow, and farther back than the vertex or crown
of the head, whence its two legs are stretched
obliquely downwards, and to each side in form
of the Greek letter A, and are now generally said
to extend themselves to the base of the skull;
but formerly anatomists { reckoned the proper
lambdoid suture to terminate at the squamous
sutures, and what is extended at an angle down
from that on each side, where the indentations
are less conspicuous than in the upper part of
the suture, they called additamentum suture

lambdoidis §.

® Zreparaia, arcualis, puppis.

+ Lauds, prora, hypsyloides.

1 Vesar. Anat. lib. 1. cap. 6.

§ Lambdoides harmonialis, lambdoides inferior, occipitis co=
I'OTA.
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This suture is sometimes very irregular, being
made up of a great many small sutures which sur-
round so many little bones that are generally
larger and more conspicuous on the external sur-
face of the skull, than internally. These bones
are generally called ?riguetra or wormiana ; but
some other name ought to be given them, for
they are not always of a triangular figure ; and
older anatomists * than Oraus Wormivus {+ have
described them. The anatomists generally agree,
that their formation is owing to a greater number
of points than ordinary of ossification in the skull,
or to the ordinary bones of the cranium not extend-
ing their ossification far enough or soon enough ;
in which case, the unessified interstice between
such bones, begins a separate ossification in one or
more points ; from which the ossification is extend-
ed to form as many distinct bones as there were
points, that are indented into the large ordinary
bones, and into each other.

Ossa triquetra are sometimes seen in other su-
tures, as well as in the lambdoid I, and some-

R 3

® Evstacu. Ossium Examen. Bavwuin., Theat. Anat. lib.
3. cap. 5. Paaw, in Hippocrat. de vulner, cap. p. 56. |

+ Bavnin & Paaw, ibid. BartHoniN. Anat. reform. lib. 4.
cap. 5. Hiupan. Epistol. 65.

1 See Examples in VesaL. lib. 1. cap. 6. fig. 4. Paaw in
Hippocrat. de cap. Vuln. BarTuorin. Hist. Anat. Cent. 1.
Hist. 51. Ruscw. Mus. Anat. Sus, Trad, d’Osteolog. p. 47.






SUTURES OF THE SKULL, 263

(like one scale upon another) of the upper part of
the tempeoral bones on the lower part of the parie-
tal, where, in both bones, there are a great many
small risings and furrows, which are indented
into each other ; though these inequalities do not
appear till the bones are separated. In some skulls
indeed the indentations here are as conspicuous
externally as in other sutures * ; and what is com-
monly called the posterior part of this squamous
suture, always has the evident serrated form ; and
therefore is reckoned by some 4+ a distinct suture,
under the name of additamentum posterius suture
squamose. 1 have seen two squamous sutures on
the same temple, with a semicircular piece of
bone between them f.

The true squamous sort of suture is not confined
to the conjunction of the temporal and parietal
bones, but joins all the edges of the bones on which
each temporal muscle is placed § : For the two
parts of the sphenoidal suture which are continued
from the anterior end of the common squamous
suture just now described, of which one runs per-
pendicularly downwards, and the other horizontal-

R 4

* CoLums. de re Anat, lib. 1. cap. 4. Dionis, Anat, 3. De-
monst. des Os.

t ALpiN. de Ossib. § 54,
- 4 Sug, Trad. d’Osteolog, p. 48.

§ VEsar. Anat. lib. 1. cap. 6. Winsrow, Mem. de I'Acad.
des Sciences, 1720,
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ly forwards, and also the lower part of the coronal
suture already taken notice of, may all be justly
sald to pertain to the squamous suture, The squa-
mous form is also more convenient here ; because
such thin edges of bones, when accurately applied
one to another, have scarce any rough surface, to
obstruct or hurt the muscle in its contraction;
which is still further provided for, by the manner
of laying these edges on each other ; for, in view-
ing their outside, we see the temporal bones co-
vering the sphenoidal and parietal, and this last
supporting the sphenoidal, while both mount on
the frontal : From which disposition it is evident,
that while the temporal muscle 1s contracting,
which is the only time it presses strongly in its
motion on the bones, its fibres slide easily over the
external edges. Another advantage still in this
is, that all this bony part 1s made stronger by the
bones thus supporting each other.

The bones of the skull are joined to those of
the face, by schyndelesis and sutures. The
schyndelesis is in the partition of the nose. The
sutures said to be common to the cranium and
face are five, viz. the ethmoidal, sphenoidal, trans-
werse, and two zygomatic. .

The ethmoidal and sphenoidal sutures surround
the bones of these names; and in some places
help to make up other sutures, particularly the
squamous and transverse ; and in cther parts there
is but one suture common to these two bones.
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'The fransverse suture is extended quite cross
the face, from the external canthus of one orbit to
the same place of the other, by sinking from
the canthus down the outside of the orbit to its
bottom ; then mounting upon its inside, it is
continued by the root of the nose down the inter-
nal part of the other orbit, and rises up again on
its outside to the other canthus. It may be here
remarked, that there are some interruptions of this
suture in the course I have described ; for the
bones are not contiguous every where, but are se-
parated, to leave holes and apertures, to be men-
tioned hereafter.

-The zygomatic sutures are one on each side,
being short, and slanting from above obliquely
downwards and backwards, to join a process of
the cheek bone to one of the temporal banes,
which advances towards the face ; so that the two
processes thus united, form a sort of bridge, or
jugum, under which the temporal muscle passes ;
on which account the processes, and suture joining
them, have been called zygomatic.

It must be observed, that the indentations of
the sutures are not so distinct on the inside of
the cranium, as on the outside ; the bones seem-
ing almost joined in a straight line ; nay in some
skulls, the internal surface is found entire, while
the sutures are manifest without; which may
possibly be owing to the less extent of the con-
eave than of the convex surface of the cranium,
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bones of the cranium .sometimes overlap each
other *. :

2, That this capsula is more easily formed and
extended into a spherical figure, than if it had
been one continued bone.

8. As there is a freer communication of the ves-
sels without, and of those within the skull, larger
here than in any other part of the cranium, ac-
cording to some moderns ; and therefore cucuphz,
fomentations, cataplasms, cephalic plasters, blisters,
are applied, and issues are eroded, or cut in the head,
at those places where the sutures are longest in
forming, and where the connexion of the bones is
afterwards loosest, for the cure of a phrenitis,
mania, inveterate headach, epilepsy, apoplexy,
and other diseases of the head.

4. That the dura mater may be more firmly
suspended by its processes, which insinuate them-
selves into this conjunction of the bones; for do-
ing this equally, and where the greatest necessity
of adhesion is, the sutures are disposed at nearly
equal distances, and the large reservoirs of blood,
the sinuses, are under or near them. '

5. That fractures might be prevented from
reaching so far as they would in a continued bony
substance.

6. Thatthe connexionatthesutures being capable

* According to Mr Gieson of Manchester, the bones of the
skull extend chiefly at the edges, and the sutures admit of
the intervention of a vascular menbrane and when ossification
has been completed, the sutures are obliterated.
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The external surface of the os frontis is smooth
at its upper convex part; but several processes
and cavities are observable below : For, at each
angle of each orbit, the bone juts out, to" form
four processes, two internal, and as many external ;
which, from this situation, may well enough be
named angular. Between the internal and ex-
ternal angular processes of each side, an arched
ridge is extended, on which the eye-brows are
placed.

Very little above the internal end of each of
these superciliary ridges, a protuberance may be
remarked, in most skulls, where there are large
cavities, called sinuses, within the bone. Betwixt
the internal angular processes, a small process rises,
which forms some share of the nose, and thence is
named nasal. _

Some observe a protuberant part on the edge of
the bone behind each external angular process,
which they call zemporal processes ; but these are
inconsiderable, :

From the under part of the superciliary ridges,
the frontal bone runs a great way backwards ;
which parts may justly enough be called orbitar
processes. These are concave externally, for re-

ceiving the globes of the eyes, with their muscles,
fat *, &c.

* For a particular account of the orbits, see Camper, Diss.
Phys. de quibusdam oculi partibus ; and the 7th chap. of Zinx,
Descrip. anat. oculi humani,
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vessel of this bone near its middle *; and there-
fore we ought to beware of transverse incisions on
either side of the os frontis, which might either
open these vessels or hurt the nerves, while they
are yet in part within the bone; for, when ves-
sels are thus wounded, it is difficult to stop the
h@morrhagy, because the adhesion of a part of
the artery to the bone, hinders its contraction,
-and consequently styptics can have little effect;
the sides of the furrow keep off compressing sub-
stances from the artery; and we would wish to
shun cauteries or escharotics, because they make
the bone carious; and nerves, when thus hurt,
sometimes produce violent symptoms.

But, to return to the superciliary foramina, we
must remark, that often, instead of a hole, a
notch only is to be seen: Nay, in some skulls,
scarce a vestige even of this is left ; in others,
both hole and notch are observable, when the
nerve and artery run separately. Frequently a
hole is found on one side, and a notch on the other ;
at other times we see two holes; or thereisa
common hole without, and two distinct entries in-
ternally .

Near the middle of the inside of each orbit,
hard by, or in the transverse suture, theére is a
small hole for the passage of the nasal twig of the
first branch of the fifth pair of nerves, and of a

* Ruvscu, Mus. Anat, Theca D. Reposit. 4. No. 2.

+ Vid. the annexed plates of erania,
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branch of the ophthalmic artery. This hole is'
sometimes entirely formed in the os frontis; in
other skulls, the sides of it are eomposed of this
last bone, and of the os planum. It is commonly
known by the name of orbitarium internum, though
anterius should be added, because of the next,
which is commonly omitted. This, which may
be called orbitarium internum posterius, is such
another as the former ; only smaller, and about
an inch deeper in the orbit: Through it a
small branch of the ocular artery passes to the
nose. :

Besides these six, there are a great number of
small holes observable on the outer surface of this
bone, particularly in the two protuberances above
the eye-brows. Most of these penetrate no fur-
ther than the sinuses, or than the diploe, if the
sinuses are wanting ; though sometimes I have
seen this bone so perforated by a vast number of
these small holes, that, placed between the eye |
and a clear light, it appeared like a sieve.

In the orbit of the generality of skeletons, we
may observe one, two, or more holes, which allow
a passage to a hog’s bristle through the skull. The
place, size, and number of these, are however un-
certain : They generally serve for the transmis-
sion of small arteries or nerves.

The internal surface of the os frontis, is con-
cave, except at the orbitar processes, which are
convex, to support the anterior lobes of the brain.
This surface is not so smooth as the external ; for
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the larger branches of the arteries of the dura
mater, make some furrows in its sides and back
parts. The sinuosities from the luxuriant risings
of the brain, mentioned when describing the ge-
neral structure of the cranium, are often very ob-
servable on its upper part ; and its lower and fore
parts are marked with the contortions of the an-
terior lobes of the brain.

Through the middle of this internal surface,
where always in children, and sometimes in old
people, the bone is divided, either a ridge stands
out, to which the upper edge of the falx is fast-
ened, or a furrow runs, in which the upper side
of the superior longitudinal sinus is lodged : on
both these accounts chirurgical authors justly dis-
charge the application of the trepan here. The
reason of this difference in skulls, is alleged by
some authors to be this, That in thin skulls the
ridge strengthens the bones, and in thick ones
there is no occasion for it. To this way of ac-
counting for this phenomenon, it may justly be
objected, that generally very thick skulls have a
large spine here, and frequently thin ones have
only a furrow. Perhaps this variety may be ow-
ing to the different times of complete ossification
of those parts in different subjects : For if the two
sides of this bone meet before they arrive at their
utmost extent of growth, they unite very firmly,
and all their fibres endeavour to stretch themselves
out where the least resistance is, that is, between

the hemispheres of the brain.
yaL. I. S
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The diploe is also exhausted in that part above
the eye-brows, where the two tables of the bone
separate, by the external being protruded out-
wards, to form two large cavities, called sinus
frontales *., These are divided by a middle per-
pendicular bony partition. Their capacities in
the same subject are seldom equal; in some the
right, in others the left is largest. And in differ-
ent bones their size is as inconstant ; nay, I have
examined some, where they were entirely want-
ing ; which oftener happens in such as have a flat
fore-head, and whose sagittal suture 1s continued
down to the nose, than in others{. In some
skulls, besides the large perpendicular septum,
there are several bony pillars, or short partitions
found in each sinus; in others these are wanting.
For the most part the septum is entire; at other
times it is discontinued, and the two sinuses
communicate. When the sinuses a:e seen in such
skulls as have the frontal bone divided by the sa-
gittal suture, the partition dividing these cavities,
is evidently composed of two plates, which easily
separate. Fach sinus commonly opens by a round-
ish small hole, at the inner and lower part of the
mternal angular processes, into a sinus formed in
the nose, at the upper and back part of the os un-
guis ; near to which there are also some other

* For a more particular account of these sinuses, vid. Bru-
MENBACH, and Descuames,

4+ Favrvor. Exposit. de Ossibus, cap. 18.
S 2
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and worms or other insects, must give great un-
easiness *,

The upper circular part of the os frontis is join-
ed to the ossa parietalia, from one temple to the
other, by the coronal suture. From the termina-
tion of the coronal suture to the external angular
processes, this bone is connected to the sphcnnid:
by the sphenoidal sutare.. At the,external canthi
of the eyes, its angular processes are joined by the
transverse suture to the ossa malarum, to which
it adheres one-third down the outside of the or-
bits ; whence to the bottom of these cavities, and -
a little up on their internal sides, these orbitar
processes are connected to the sphenoidal bone by
that same suture. - In some few skulls, however,
a discontinuation of these two bones appears at the
upper part of the long slit, near the bottom of
the orbit. On the inside of each orbit, the orbi-
tar process is indented between the cribriform part
of the ethmoid bone, and the os planum and un-
guis. The transverse suture afterwards joins the
frontal bone to the superior nasal processes of the
ossa maxillaria superiora, and to the nasal bones,
And, lastly, its nasal process is connected to the
nasal lamella of the ethmoid bone.

"The frontal bone serves to defend and support
the anterior lobes of the brain. It forms a con-

* FerNEL, Partholog. lib. 5. cap. 7. BaArTHoLIN, Epistol,

Medic. cent. 2. Epist. 74. Hist. de I'’Acad. des Sciences, 1708
!.l'ld 1T33+
S 3
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ing furrows, like so many radit drawn from a cir-
cumference towards a centre. From this ridge of
each bone the temporal musele rises 3 and, by the
pressure of its fibres, occasions the furrows just
now mentioned. Below these, we observe, near
the semicircular edges, a great many risings and
depressions, which are joined to like inequalities
on the inside of the temporal bone; to form the
squamous suture. The temporal bone may there-
fore serve here as a buttress, to prevent the lower
side of the parietal from starting outwards when
its upper part is pressed or struck #,

Near the upper sides of these bones, towards
the hind part, is a small hole in each, through
which a vein passes from the teguments of the
head to the longitudinal sinus. Sometimes I have
seen a branch of the temporal artery pass through
this hole, to be distributed to the upper part of
the falx, and to the dura mater at 1ts sides, where
it had frequent anastomoses with the branches
of the arteries derived from the external carotids,
which commonly bhave the name of the arteries of
the dura mater, and with the branches of the
mternal carotids which serve the falx. In several

skulls, one of the ossa parietalia has not this hole ;

in others, there are two in one bone ; and in some
not one in either. Most frequently this hele is
through both tables; at other times the external
table only i1s perforated. The knowledge of the

* Hunauvrp in Mem, de I'Acad. des Sciences, 1730,

O 4
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makes a depression near the angle formed by the
lower and posterior sides of these bones; and the
pits made by the prominent parts of the brain
are to be seen in no part of the skull more frequent,
or more considerable, than in the internal surface
of the parietal bones.

The ossa parietalia are amongst the thinnest
bones of the cranium.

These bones are joined at their fore-side to the
os frontis by the coronal suture ; at their long in-
ferior angles, to the sphenoidal bone, by part of
the suture of this name; at their lower edge, to
the ossa temporum, by the squamous suture and
its posterior additamentum ; behind, to the os oc-
cipitis, or ossa triquetra, by the lambdoid suture ;
and above, to one another, by the sagittal suture.

In a child born at the full time, none of the
sides of this bone are compieted : and there never
15 a hole in the ossified part of it near to the sagit-
tal suture.

A large unossified ligamentous part of the cra-
nium is observable between the parietal bones,
and the middle of the divided os frontis *of new-
born children, called by the ﬁulgar the open of
the head, bregma* or fons pulsatilis, on account
of the pulsation of the brain felt through this flex-
ible ligamentous cartilaginous substance. Hence

very frequently the parietal bones are called ossa
bregmatis.

* Palpitans' vertex, foliolum, folium, triangularis lacuna,
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scribed as a distinct part, under the name of pars
mammillaris *. |

Towards the base of the skull, the temporal
bone appears very irregular and unequal ; and
this part, instead of being broad, and placed per-
pendicularly, as the others are, is contracted into
an oblong very hard substance, extended horizon-
tally forwards and inwards, which in its pro-
gress becomes smaller, and is commonly called os
petrosum.

Three external processes of each temporal bene
are generally described.

The first placed at the lower and hind part of
the bone, from its resemblance to a nipple, 1s cal-
led mastoides or mammillaris. It is not solid, but
within 1s composed of cancelli, or small cells,
which have a communication with the large cavi-
ty of the ear, the drum ; and therefore sounds,
being multiplied in this vaulted labyrinth, are in-
creased, before they are applied to the immediate
organ of hearing. Into the mastoid process, the
sternomastoideus muscle is inserted ; and to its
back-part, where the surface is rough, the trache-
lomastoideus, and part of the splenius are fixed.
About an inch farther forward, the second pro-
cess begins to rise out from the bone ; and having
its origin continued obliquely downwards and for-
wards for some way, it becomes smaller, and is
stretched forwards to join with the os male ; they

* Avpin. de Ossib. § 26.
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times is composed of two or three distinct pieces.
Round the root of it, especially at the fore-part,.
there is a remarkable rising of the os petrosum,
which some have esteemed a process; and, from
the appearance it makes with the styliform, have
named it waginalis. Others again have, under the
name of auditory process, reckoned among the ex-
ternal processes that semicircular ridge, which,
running between the root of the mastoid and
zygomadtic processes, forms the under-part of the
external meatus auditorius.

The sinuosities or depressions on the external
surface of each os temporum. are these: A long
fossa at the inner and back-part of the root of the
mammary process, where the posterior head of
the digastric muscle has its origin. Immediately
before the root of the zygomatic process, a con-
siderable hollow is left, for lodging the crotaphite
muscle.

Between the zygomatic, auditory and vaginal
processes, a large cavity 1s formed ; through the
middle of which, from top to bottom, a fissure is
observable, into which part of the ligament that se-
cures the articulation of the lower jaw with this
bone is fixed.

The fore-part of the cavity being lined with
the same cartilage which covers the tubercle be-
fore it, receives the condyle of the jaw; and in
the back-part, a small share of the parotid gland,
and a cellular fatty substance, are lodged.






OF THE O0SSA TEMPORUM. 287

sometimes two very small holes go off towards the
cavity of the ear, called fympanum ; through these
Varsarva * affirms the proper artery or arteries
of that cavity are sent.

On the anterior edge of this bone, near the for-
mer, a fourth hole is observable, being the orifice
of a canal which runs outwards and backwards, 1n
a horizontal direction, till it terminates in the
tympanum. This, in the recent subject, 1s con-
tinued forward and inward, from the parts which
I mentioned just now as its orifice in the skeleton,
to the side of the nostrils ; being partly cartilagi-
nous, and partly ligamentous. The whole ca-
nal 1s named, ier a palato ad aurem, or eustachian
tube.

On the external side of the bony part of this
canal, and at the top of the chink in the cavity that
receives the condyle of the lower jaw, is the
course of the little nerve, said commonly to
‘be reflected from the lingual branch of the fifth
pair, till it enters the tympanum, to run across
this cavity, and to have the name of chorda
tympan:.

The fifth hole is very uncertain, appearing some-
times behind the mastoid process; sometimes it
is common to the temporal and occipital bones ;
and in several skulls there is no such hole. The
use of it, when found, is for the transmission of a
vein from the external teguments to the lateral

* De Aure humana, cap. 2. § 22. et tab. 7. fig. 1.
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sinus : But, in some subjects, a branch of the occi-
pital artery passes through this holg, to serve the
back-part of the dura mater ; in others, I have seen
two or three such holes: But they are oftener
wanting than found.

The internal surface of the ossa témpurum is un-
equal ; the upper circular edge of the squamous
part having- numerous small ridges and furrows
for its conjunction with the parietal bones ; and
the rest of it is irregularly marked with the con-
volutions of the middle-part of the brain, and with
furrows made by the branches of the arteries of
the dura mater. |

‘From the under-part of this internal surface, a
large transverse hard craggy protuberance runs
horizontally inwards and forwards, with a sharp
edge above, and two flat sides, one facing oblique-
ly forwards and outwards, and the other gs much
backwards and inwards. To the ridge between
these two sides, the large lateral process of the
dura mater is fixed.

Sometimes a small bone, a-kin to the sesamoid,
is found between the small end of this petrous pro-
cess, and the sphenoid bone *.

Towards the back-part of the inside of the os
temporum, a large deep fossa is conspicuous, where
the lateral sinus lies; and frequently on the top

* Rioran, Comment. de Ossib, cap. 32. WinsLow, Expo«
jition Anatomique de corps humain, trait des os secs, § 266.

AP
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of the petrous ridge, a furrow may be observed,
where a small sinus is situated.

The internal proper foramina of cach of these
bones are, first, the internal meatus auditorius in
the posterior plain side of the petrous process.
This hole soon divides into two; one of which, is
the beginning of the agueduct of Fallopius ; the
other ends in several very small canals *, that al-
low a passage to the branches of the portio mollis
of the seventh pair of nerves, into the wvestibule
and cochlea. Through it also an artery is sent, to
be distributed to the organ of hearing. The se-
cond hole, which is on the anterior plain side of
the craggy process, gives passage to a reflected
branch of the second branch of the fifth pair of
nerves, which joins the portio dura of the auditory
nerve, while it s in the aqueduct f, small branches
of bloodvessels accompanying the nerves, or pas-
sing through smaller holes near this one. The
passage of the cutaneous vein into the lateral sinus,
or of a branch of the occipital artery, is seen about

‘the middle of the large fossa for that sinus; and

the orifice of the canal of the carotid artery, is evi-
dent at the under-part of the point of ‘the petrous
process.

Besides these proper holes of the temporal bones
which appear on their external and internal sur-
faces, there are two others in each side, that are

* Dr Moniio 2d on the Nervous System, tab, xxiv.

+ Dr Moxro 2d on the Ear.
WOL. I, T
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common to this bone and to the occipital and
sphenoidal bones. The parts contained within the
0s petrosum of the skeleton, will be afterwards
described.

The temporal bones are joined above to the
parietal bones by the squamous sutures, and their
posterior additamenta : Before, to the sphenoid
bone at the suture of that name ; to the cheek-
bones at the zygomatic sutures: Behind, to the
occipital bone, at the lambdoid suture and its ad-
ditamenta ; and they are articulated with the low-
er jaw, in the manner which shall be described
whe 1 this bone is examined.

In an infant, a small fissure is to be observed
between the thin upper part, and the lower craggy
part of each of these bones ; which points out the
recent union of these parts. Neither mastoid nor
styloid processes are 'yet to be seen. Instead of a
bony funnel-like external meatus auditorius, there
is only a smooth bony ring, within which the
membrane of the drum is fastened. At the entry
of the eustachian tube, the side of the tympanum
is not completed. A little more outward than the
internal auditory canal, there is a deep pit, over
the upper part of whose orifice the intérior semi-
circular canal of the ear is stretched ; and some
way below this, the posterior semicircular canal

also appears manifestly.

* For a.full deseription of the osseous part of the ear, Vid,
vol. 8. of this work.
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Os Qccipatis.

The Os OccipiTis ¥, so called from its situation,
is convex on the outside, and concave internally.
Its figure is an irregular square, or rather rhom-
boid ; of which the angle above is generally a
little rounded ; the two lateral angles are more
finished, but obtuse ; and the lower one is stretch-
ed forward in form of a wedge, and thence is cal-
led by some the cuneiform process. If one would,
however, be very nice in observing the several
turns which the edges of the os occipitis make, five
or seven sides, and as many angles of this bone,
might be described.,

The external surface is convex, except at the
cuneiform apophyse, where it is flatted.

At the base of this triangular process, on each
side of the great hole, but more advanced for-
wards than the middle of it, the large oblong pro-
tuberances, named the condyles, appear, to serve
for the articulation of this bone with the first
" vertebra of the neck.

The smooth surface of each of these condyloid
processes is longest from behind forwards, where,
by their oblique situation, they come much near-
er to each other than they are at their back-part.
Their inner sides are lower than the external, by
which they are prevented from sliding to either

* "oy, Basilare, proree, memorie, pixidis, fibrosum, nervosum,
lambde.
T 2
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side out of the cavities of the first vertebra*. In
some subjects each of these plain smooth surfaces
seems to be divided by a small rising in its mid-
dle, and the lower edge of each condyle next
the great foramen is discontinued about the mid-
dle, by an intervening notch: Whence some {
allege, that each of these apophyses is made up
of two protuberances. Round their root a small
depression and spongy roughness is observable,
where the ligaments for surrounding and securing
their articulations adhere.

The motion of the head 1s performed on the
condyles, but its centre of gravity does not fall
between them, but further forward; hence the
muscles which pull the head back, must be in a
constant state of contraction ; else the head would
always fall forwards, as it does when a man is
asleep, or labours under a palsy, as well as in in-
fants, where the weight of the heud far exceeds
the proportional strength of these muscles. This
seeming disadvantageous situation of the condyles,
gives sufficient space for the cavities of the mouth
and fauces, and for lodging a suflicient number of
muscles, which commonly serve for other uses ;
but may at pleasure be directed to act on the
head, and then act with an advantageous lever,
so as to be able to sustain a considerable weight

* GaLen, de usu part. lib. 12. cap. 7.
+ DIEHEMMICK, Anat. lib. 9. cap. 6.
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appended, or other force appLEd, to pull the head
back. -

Somewhat more externally than the condyles,
there is a small rising and semilunated hollow in
each side, which make up part of the holes, com-
mon to the occipital and petrous bones.

Immediately behind this, on each side, a sca-
brous ridge is extended from the middle of the
condyle, towards the root of the mastoid process.
Into this ridge the musculus lateralis 1s inserted.
About the middle of the external convex surface,
a large arch runs cross the bone ; from the upper
lateral parts of which the occipital muscles have
their rise ; toits middle the trapezii are attached
and half way between this and the great hole, a
lesser arch is extended.

In the hollows between the middle of these
arches, the complexi are inserted ; and in the de-
pressions more external and further forward than
these, the splenii are inserted.

Between the middle of the lesser arch and the
great hole, the little hollow marks of the recti
“minores appear ; and on each side of these, the
fleshy insertions of the obliqui superiores and recti
majores make depressions.

Through the middle of the two arches a small
sharp spine is placed, which serves as a sort
of partition between the muscles of different sides,
or rather is owing to the action of the muscles
depressing the bone on each side of it, while this
part is free from their compression. These prints

T8
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tebrae of the neck, and obtains a long lever to act
with.

On the inner surface of the os occipitis we see
two ridges ; one standing perpendicular, the other
running horizontally across the first. The upper
part of the perpendicular limb of the cross, to
which the falx is fixed, is hollowed in the middle,
or often on one side, for the reception of the su-
perior longitudinal sinus, and the lower part of it
has the small or third process of the dura mater
fastened to it, and is sometimes hollowed by the
occipital sinus. Each side of the horizontal limb
is made hollow by the lateral sinuses inclosed in
the transverse process of the dura mater; the
fossa in the right side being generally a continua-
tion of the one made by the longitudinal sinus in
the perpendicular limb, and therefore is larger
than the left one *. Round the middle of the
cross there are four large depressions separated by
its limbs ; the two upper ones being formed by
the back-part of the brain, and the two lower
ones by the cerebellum.

Farther forward than the last-mentioned de-
pressions, is the lower part of the fossa for the la-
teral sinus on each side. The inner surface of
the cuneiform apophyse is made concave for the
reception of the medulla oblongata, and of the
basilar artery. A furrow is made on each side,
near the edges of this process, by a sinus of the

* MoreaaN. Advers. Anat, 6. Animad. L.

T 4
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of these holes; in some heads I have seen‘this
membrane ossified, or a bony partition dividing
each hole ; and, in the greater number of adult
skulls, there is a small sharp-pointed process stands
out from the os petrosum, and a more obtuse
rising in the occipital bone, between which the
partition 1s stretched. Behind this partition, where
the largest space is left, the lateral sinus has its
passage ; and before it the eighth pair of nerves
and accessorius make their exit out of the skull ;
and some authors say, an artery passes through
this hole, to be bestowed on the dura mater.

The occipital bone is among the thickest of the
cranium, though unequally so; for it is stronger
above, where it has no other defence than the
common teguments, than it is below, where, being
pressed by the lobes of the brain and cerebellum
on one side, and by the action of the muscles on
the other, it is so very thin, as to be diaphanous
in many skulls : but then these muscles ward off
injuries, and the ridges and spines, which are
frequent here, make it sufficiently strong to resist
ordinary forces. The tables and diploe are
tolerably distinct in this bone, except where it is
so thin as to become diaphanous.

The occipital bone is joined above to the ossa
~ parietalia and triquetra when present, at the
lambdoid suture ; laterally to the temporal bones,
by the additamenta of the lambdoid suture ; be-
low to the sphenoid bone, by the end of its cunei-
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form process*, in the same way that epiphyses
and. their bones are joined: for, in children, a
ligamentous cartilage is interposed between the
occipital and sphenoid bones, which gradually
turns thinner, as each of the bones advances, till
their fibres at last run into each other; and,
about sixteen or eighteen years of age, the union
of these two bones becomes so intimate, that a
separation cannot be made without viclence. The
os occipitis 1s ‘joined by a double articulation to
the first vertebra of the neck, each condyle being
received into a superior oblique process of that
vertebra.

In an infant born at the full time, this bone 1is
divided, by unossified cartilages, into four parts.
The first of these is larger than the other three, is
of a triangular shape, and constitutes all the part
of the bone above the great foramen. Generally
fissures appear in the upper part and sides of this
triangular bone, when all the cartilage is separated
by maceration ; and sometimes little distinct bones
are seen towards the edges of it. The second and
third pieces of this bone are exactly alike, and
situated on each side of the great foramen; from
which very near the whole condyles are produced ;
and they are extended forwards almost to the fore-
part of the hole for the ninth pair of nerves. The

* In the adult, the occipital and sphenoid bones are firmly
fixed to each other ; and hence SoemmEeR1ING has described them
under the name of Os spheno-occipitale.
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fourth piece is the cuneiform process, which forms
a small share of the great hole, and of these for
the ninth pair of nerves and of the condyles: be-
twixt it and the sphenoid bone, a cartilage is in-
terposed.

‘Of the eight bones which belong to the cranium,
there are only two which are not yet described,
viz. the ethmoid and sphenoid. These we already
mentioned, in complaisance to the generality of
writers on this subject, as bones common to the
cranium and face, because they enter into the
composition of both ; But ‘the same reason might
equally be used for calling the frontal-bone a
common one too.

Os Ethmoudes.

The Os ETuMoipes *, or the sieve-like bone, has
got its name from the great number of small holes
with which that part of it first taken notice of, is
pierced. When this bone is entire, the' figure of
it is not easily described ; but, by a detail of its
several parts, some idea may be afforded of the
whole ; and therefore I shall distinguish 1t into
the cribriform lamella, with its process, the nasal
lamella, cellule, and ossa spongiosa.

The thin horizontal lamella, is all (except its
back-part) pierced obliquely by a great number

# Cribriforme, eweyyoedic, spongiforme, cristatum.
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of small holes, through which the filaments of the
olfactory nerves pass #. 1In a recent subject, these

* Vid. Monro on the Nervous System.

ScArpa also fhas very minutely described the structure of
the horizontal cribriform plate: “ Siquidem iterate observa-
tiones me docuerunt naturam certum quemdam ordinem, in-
stitutumque servare in pertundendis mnp]iprihuﬂmninm cribrosze
foraminibus a parte cranii, nullam vero, aut non satis definien-
dam normam sequi in ea lamine ipsius facie, que naribus est
obversa, Scilicet in priori, qua nempe cranii cavitatem spectat,
majora et ampliora foramina disposita sunt in series omnino duas
secundum laminge cribrose longitudinem duetas, quarum altera
et interier processus cristeegalli radicem legit, altera vero, eaque
exterior secundum latus ejusdem lamina externum insculpta est.
Series interior modo sex, modo octo majoribus foraminibus con-
stat, desinitque anterius in oblongam rimam intra summam, et
priorem narium caveam hiantem. Series altera, seu exterior,
totidem, ut plurimum, ac prior foramina exhibet, quorum ordo
in anteriori lamin cribrose sede sulco osseo excipitur, per quem
in recentibus subjectis nervus a pari quinto ad nares trajicitur,
Spatium quod duze modo memorate foraminum series interci-
piunt, sub initio, et quidem a parte ossis sphenoidei, nullis pro-
pemodum, aut raris quibusdam, iisque exiguis ostiolis pertusum
alba teniole speciem in exsiccatis capitibus refert. Quo magis
vero ad anteriora progreditur, tum maxime prope priorem laminz
ethmoidéa sedem, crebrainter duos ordines majorum foraminum
occurrunt ostiola, quibus, nulla inter se figurse, aut amplitudinis
servata ratione, lamina cribrosa tota pertusa est. - Evenit inters
dum alterutram majorum foraminum seriem ita inflexam esse,
nt unum, aut alterum ex majoribus ostiis mediam laminee cri-
brose sedem teneat. Sed id ipsum minime obstat, quin vel
inter varietates, qua aliquando oceurrunt, duplicem perpetuo
majorum foraminum ordinem, interiorem unum, exteriorem
alterum a ceeteris extra ordinem insculptis ostiolis distingua«
Hus.
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holes are so closely lined by the dura mater, that
they are much less conspicuous than in the skele-
ton.

From the middle of the internal side of this
plate, a thick process rises upwards, and, being
highest at the fore-part, gradually becomes lower,
as it is extended backwards. Frem some resem-
blance which this process was imagined to Have
to a cock’s comb, it has been called crista galli * ;
the falx is connected to its ridge, and to the un-
perforated part of the cribriform plate. When
the crista is broken, its base is sometimes found
to be hollow, with its cavity opening into the
nose .

Immediately before the highest part of this pro-
cess, is the blind hole of the frontal-bone, which,
as was formerly remarked, is often in a good mea-
sure formed by a notch in the fore-part of the root
of the crista.

Porro canaliculi, de quibus sermo est, quoniam non omnes in
suprema narium cavitate desinunt, neque eadem incedunt direc-
tione, neque demum per eamdem narium regionem feruntur : ita
opportunum, et nature consonum videtur, tum singulos, tum
universos in tres classes distinguere ; nimirum in eos, qui ab
interna lamine ethmoidee facie initio dueto, laming ejusdem
crassitudinem longitudine vix excedunt; in eos qui ulterius
elongati per septum narium descendunt ; in eos denique qui per
turbinatorum ossium superiorum lamellas feruntur {.”

* Verruca preedura, septum ossis spongiosi.

+ PaLFyN. Anat, chir. tr. 4, chap. 15.
+ Vid, his Annot. Annat. lib, 2, de Organ Olfact. Tinan. Reg. 1784
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From the middle of the outer surface of the
cribriform lamella, a thin solid plate is extended
downwards and forwards, having the same com-
mon base with the crista galli. Generally it is
not exactly perpendicular, but is inclined to one
side or other, and therefore divides the cavity
of the nose unequally. Its inclination to one
side, and flexure in the middle, is sometimes
so great, that it fills up a large share of one of
the nostrils, and has been mistaken for a polypus
there.

It is thin at its rise, and rather still thinner in
its middle ; yet afterwards, towards its lower edge,
it becomes thicker, that its conjunction with the
bones and middle cartilage of the nose might be
firmer.

At a little distance from each side of this ex.-
ternal process, a cellular and spongy bony sub-
stance depends from the cribriform plate. The
number and figure of the cells in this irregu-
lar process of each side, are very uncertain,
and not to be represented in words ; only the
cells open into each ether, and into the cavity
of the nose: The uppermost, which are below
the aperture of the frontal sinuses, are formed like
funnels.

The outer surface of these cells 1s smooth and
plain, where this bone assists in composing the
orbit ; at which place, on each side, it has got the
name of os planum ; on the upper edge of which,
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a small notch or two may sometimes be observed,
which go to the formation of the internal orbitar
holes, as was remarked in the description of the
frontal-bone. |

Below the cells of each side, a thin plate is ex-
tended inwards, and then bending down, it be-
comes thick and of a spongy texture. This
spongy part is triangular, with a straight up-
per edge placed horizontally, an anterior one
slanting from above, downwards and forwards, and
with a pendulous convex one below. The upper
and lower edges terminate in a sharp point be-
hind.

The side of this pendulous spongy part next to
the septum narium is convex, and its external side
1s concave. These two processes of the ethmoid
bone, have got the name of ossa spongiosa, or tur-
hinata superiora, from their substance, figure, and
situation.

The prominencies, and cavities of this ethmoid
bone, are covered with a continuation of the mem-
brane of the nostrils, in a recent subject,

Its horizental cribriform plate is lodged between
the orbitar processes of the frontal-bone, to which
it is joined at the ethmoid suture, except at the
back-part where it is connected with the cuneiform-
bone, by a suture common to both these bones,
though it is generally esteemed part of the sphe-
noidal.

Where the ossa plana are contiguous to the fron-
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bit of the eyes and septum narium ; while all its
parts are so light as not to be in hazard of separat-
ing by their weight ; and they are so thin, as to
form a large surface, without occupying much
space, This brittle substance, however, is suffi-
ciently protected from externa. injuries by the
firm bones which cover it.

On account of the structure of this bone, an
ozana 1s difficult to cure ; and from violent scur-
vies, or the lues venerea, the fabric of the nose, the
eyes, and life itself are in danger. The situation
of the nasal plate may shew us, how dangerous a
fracture of the bones of the nose may be, when
made by a force applied to their middle fore-part,
of a person in whom this nasal plate is perpendi-
cular. *,

The ethmoid bone of ripe children is divided
into two, by a perpendicular cartilage, which,
when ossified, 1s the crista galli, and nasal plate.

Os Sphenoides.

The Os Senenorpes §, or wedge-like bone, so

#* Vid. also ScaNEIDER de osse cribriformi.

SANTORINI'S obd. anat. and the 6th of MoreaGNT adversar,
anatomica. '

Havrrer Tab. Narium internarun,

BrLumENBAcH de sinibus frontalibus,

t Cuneiforme, weripos@er; multiforme, paxillum, eribratum.
palati, colatorii, cavilla, basilare, _

YOL I. U
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internal plate of the following process, which
forms part of the eustachian tube *. The second
pair of external processes of the cuneiform bone
is the two which stand out almost perpendicular
to the base of the skull. Each of them has two
plates, and a middle fossa facing backwards, and
should, to carry on our comparison, be likened to
the bat’s legs, but are commonly said to resemble
the wings of that creature ; and therefore are na-
med pterygoid or aliform+ processes. The exa
ternal plates are broadest, and the internal are
longest. From each side of the external plates
the pterygoid muscles take their rise. At the
root of each internal plate, a small hollow may be
remarked, where the muscle ptery-staphylinus
internus, or circumflexus palati rises, and some
share of the cartilaginous end of the eustachian
tube rests; and, at the lower end of the same
plate, is a hock-like rising or process, round which
the tendon of the last-named muscle plays, as on
a pulley. From the edge of the external plates
there are somie small projections of bone. There
is also a little triangular thin process, which
comes from each side of the body of the sphenoid
bone, where the pterygoid processes are rising

from it, and are extended over the lower part
Uge

* Winsvow, Expesition Anatomique du corps humain, Traite
des os secs, § 233,

+ Naviculares,
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of the aperture of the sinus as far as to join the
ethmoid bone, while their body hangs down into
the nares*.  Besides these pairs of processes,
there is a sharp ridge which stands out from
the middle of its base, hence called processus azy-
gos. The lower part of this process, where it
is received into the vomer, is thick, and often
not quite perpendicular, but inclining more to one
side than the other. The fore-part of this pro-
cess, where it joins the nasal plate of the os eth-
moides, 1s thin and straight. These two parts
have been described as two distinct processes by
some. - |

The depressions, sinuosities and fossa, on the ex-
ternal surface of this sphenoid bone, are two on the
temporal apophyses where the crotaphite muscles
lodge: Two on the orbitar processes, to make
way for the globesof the eyes: Two between
the temporal and spinous processes, for receiving
the temporal bones: Two between the plates of
the pterygoid processes, where the musculi ptery-
goidei interni and ptery staphylini interni are
placed: Two between the pterygoid and orbitar
processes, for forming the holes, common to this,
and to the cheek and maxillary bones : Two on
the lower ends of the aliform processes, which the
palate bones enter into ; Two at the roots of the

* Avpin. Tab. Oss. v, Fig. 2. 6. A, A. BerTiN. Mem de
P Acad. des Sciences, 1744. Sug, planche viii. Fig. 2, 3, 4, 5, 6,
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temporal and pterygoid processes, where the
largest share of the external pterygoid muscles
have their rise : Two at the sides of the processus
azygos, for forming part of the nose, &c.

What I described under the name of temporal
and spinous processes on the outside of the skull,
are likewise seen on its inside, where they are
concave, for receiving part of the brain ; and com-
monly three apophyses on the internal surface of
the sphenoid bone are only mentioned. Two
rising broad from the fore-part of its body, be-
come smaller as they are extended obliquely back-
wards. The third, standing on a long transverse
base, near the back-part of the body of this bone,
rises nearly erect, and of an equal breadth, ter-
minating often in a little knob on each side. The
three ave called c¢linoid, from some resemblance
which they were thought to have to the supporters
of a bed. Sometimes one or both the anterior
clinoid processes are joined to the sides of the po-
sterior one, or to the body of the bone itself.
From the roots of the interior clinoid processes
the bone is extended on each side outwards and
forwards, till it ends in sharp points, named the
transverse spinous process. Between, but a little
farther back than the two anterior clinoid pro-
cesses, we see a protuberance considerably smal-
ler than the posterior clinoid process, but of its
shape. Another process from between the trans-
verse processes, often forces itself forwards into the
os ethmoides.

Us
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Within the skull, there are two sinuosities in
the internal part of each wing of the sphenoid
bone, for receiving the middle part of the brain.
One between the transverse spinous processes, for
lodging the part of the brain where the crura
medullz oblongatz are. Immediately before the
third or middle clinoid process, a single pit
generally may be remarked, from which a fossa
goes out on each side to the holes through which
the optic nerves pass. The pit is formed by the
conjoined optic nerves; and in the fosse these
nerves are lodged, as they run divided within the
skull. Between that third protuberance and the
posterior clinoid process, the large pit for the
glandula pituitaria may be remarked. This cavity,
because of its resemblance to a turkish saddle, is
always described under the name of sella turcica,
or ephippium. On the sides of the posterior
clinoid process a fossa may be remarked, that
stretches upwards ; then is continued forwards
~along the sides of the sella turcica, near to the
anterior clinoid processes, where a pit on each side
is made. These foss@ point out the course of the
two internal carotid arteries after they have enter-
ed the skull. Besides all these, several other fosse
may be observed, leading to the several holes, and
imprinted by the nerves and bloodvessels.

The holes on each side of the os sphenoides are
six proper, and three common. The first is the
round one immediately below the anterior clinoid
processes, for the passage of the optic nerve, and
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of the branch of the internal carotid artery that is
sent to the eye. The second is the foramen
lacerum, or large slit between the transverse spin-
ous and orbitar processes: the interior end of
which slit is large ; and, as it is extended out-
wards, it becomes narrower. The outer end of it
is formed in the os frentis; and therefore this
might be reckoned among the common foramina.
Through it the third, fourth. the first branch of
the fifth, and the greater share of the sixth pair
of nerves, and an artery from the internal carotid,
go into the orbit. Sometimes a small branch of
" the external carotid enters its end, to be distribut-
ed to the dura mater *, and a vein, some call it
the venous duct,or, Nuck’s aqueduct, returns thmﬁg-h
it to the cavernous sinus. The third hole, situated
a little behind the cne just now described, is called
rotundum, from its shape. It allows passage to the
second branch of the fifth pair of nerves, or su-
perior maxillary nerve. The fourth is the foramen
ovale, about half an inch behind the round hole.
Through it the third branch of the fifth pair, or
inferior maxillary nerve, goes out; and sometimes
~a vein from the dura mater passes out here 1.
Very near the point of the spinous process is the
fifth hole of this bone: it is small and round, for

* Winstow, Exposition Anatomigue du corps humain, Traité
des Artéres, § 60. & de la Téte, § 26. :
t INcorass. Commentar. in Galen, de Qssib. lib. 1. coms

ment. 8. .
U3
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the extreme point of the os petrosum and the spi-
nous process of the cuneiform bone. 'This hole
only appears after the bones are boiled ; for, ina
recent subject its back-part is covered by a thin
bony plate that lies over the internal carotid ar-
tery, and farther forward it is filled with a car-
tilaginous ligament, under which the cartilaginous
part of the eustachian tube is placed : It was by
this passage that the ancients believed the slimy
matter was conveyed from the emunctory of the
brain, the glandula pituitaria, to the fauces. The
second common hole is the large discontinuation
of the external side of the orbit, left between the
orbitar processes of the cuneiform bone, the os
maxillare, male, and palati. In this large hole
the fat for lubricating the globe of the eye and
temporal muscle is lodged, and branches of the
superior maxillary nerve, with small arteries from
the carotid and veins pass. The third hole is
formed between the base of this bone and the root
of the orbitar process of the palate-bone of each
side. Through thisa branch of the external caro-
tid artery, and of the second branch of the fifth
pair of nerves, are allowed a passage to the nostrils,
and a returning vein accompanies them. Some-
times, however, this hole is proper to the palate
bone, being entirely formed out of its substance.
Under the sella turcica, and some way farther
forward, but within the substance of the sphenoid
bone, are two sinuses separated by a bony plate,
Fach of them is lined with a membrane, and opens
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by the fore-part of its body and spinous processes,
to the frontal and ethmoid bones; by its back-
part, behind the two sinuses, to the occipital,
where it looks like a bone with the epiphyses ta-
ken off, and, as was formerly observed in the de-
scription of the occipital bone, it cannot be sepa-
rated without violence in adults ; to the palate
bones, by the ends of the pterygoid processes, and
still more by the fore-part of the internal plates
of the pterygoid processes, and of the sinuses; to
the maxillary bones, by the fore-part of the ex-
ternal pterygoid plates; to the vomer and nasal
plate of the os ethmoides, by the processus azygos.
All these conjunctions, except the last, which is
a schindylesis, are said to be by the suture proper
to this bone, though it is at first sight evident,
that several other sutures, as the transverse, eth-
moidal, &c. are confounded with it.

The sphenoid bone is almost complete in a
feetus of nine months ; only the great ale separate
after maceration from the body of the bone. The
processus azygos is very large and hollow ; the
thin triangular processes are not ossified ; and
the sinuses do not appear.

THE TACE.

The race is the irregular pile of bones, com-
posing the fore and under part of the head, which
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The superior maxilla ¥, is the common desig-
nation given to the upper i_mmﬂveablt share of the
face. The upper jaw is bounded above by the
transverse suture, behind by the fore-part of the
sphenoid bone, and below by the mouth.

The upper jaw consists of six bones on each
side, of a thirteenth bone which has no fellow,
placed in the middle, and of sixteen teeth, The
thirteen bones are, two ossa nasi, two ossa unguis,
two ossa malarum, two ossa maxillaria, two
ossa palati, two ossa spomgiosa inferiora, and the
womer.

The ossa nasi are placed at the upper part of
the nose ; the ossa unguis are at the internal canthi
of the orbits ; ossa malarum form the prominence
of the cheeks ; ossa maxillaria form the side of
the nose, with the whole lower and fore-part of
the upper jaw, and the greatest share of the roof
of the mouth; ossa palati are situated at the
back-part of the palate, nostrils, and orbit; ossa
spongiosa are seen in the lower part of the nares ;
and the vomer helps to separate these two ca-
vities,

The bones of the upper jaw are connected to
each other by gomphosis and fifteen sutures,

The first is the anterior nasal+, which is straight,

and placed longitudinally in the middle fore-part
of the nose.

* Ziaywr, vivos, Mandibula,
+ Nasalis recta,
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The connexion of the ossa spongiosa to the side
of each nostril, is so much by a membrane in
young subjects, by a sort of hook, and afterwards
by concretion or union of substance in adults, that
I did not know well how to rank it: But if any
chuses to call it a suture, the addition of two
transverse nasal sutures may be made to those
above named.

These sutures of the face, (formerly called
harmonie ), have mnot such conspicuous inden«
tations as those of the skull; the bones not ha-
ving substance enough for forming large inden-
tations, and there being less necessity for se-
curity against external injuries, or any internal
protruding force, than in the cranium. These
sutures often disappear in old people, by the bones
running into each other ; which can do little pre-
judice, because the principal use of the bones be-
ing so numerous here, is to allow them to be ex-
tended into a proper form.

It is evident, from the manner of the conjunc.
tion of these bones, that they can have no motion,
except in common with the eranium.

Ossa Nasi.

The Ossa Nasi, so named from their situation
ac the root of the nose, are each of an irregular ob-
long square figure, being broadest at their lower
end, narrowest a little higher than their middle,
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and becoming somewhat larger at the top, where
they are ragged and thickest, and have a curva-
ture forwards, that their connexion with the
frontal bone might be stronger. These bones are
convex externally, and thereby better resist any
violence from without 5 and they are concave in-
ternally, for enlarging the cavity of the nose.

The lower edge of these bones is unequal, and
is stretched outwards and backwards, to join the
cartilages of the nostrils. Their anterior side 1s
thick, especially above, and unequal, that their
conjunction to each other might be stronger ; and
a small rising may be remarked on their inner
edge, where they are sustained by the septum
narium. Their posterior side, at its upper half,
has externally a depression, where it is overlopped
some way by the maxillary bones, while its lower
half covers these bones: By which contrivance,
they do not yield easily to pressure applied to
their fore-part or sides.

A small hole is frequently to be observed on
their external surface, into which two, three, or
four holes, which appear internally, terminate,
for the transmission of small veins: sometimes
the holes go no farther than the cancelli of the
bones.

The nasal bones are firm and solid, with very
few cells or cancelli in them ; the thin sub-
stance, of which they consist, not requiring much
marrow.
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They are joined above to the frontal bone, by
- the middle of the transverse suture ; behind, to
the maxillary bones, by the lateral nasal sutures ;
below, to the cartilages of the nose; before, to
one another, by the anterior nasal suture; inter-
nally, to the septum narium.

These bones serve to cover and defend the root
of the nose.

In an infant, the nasal bones are proportionally
shorter, and thinner at their upper part, - than in
an adult, and perous on the internal surface.

Ossa Unguis.

The Ossa Uncuis, or LACRYMALIA, are SO
named, because their figure and magnitude are
something near to those of a nail of one’s finger,
and because the tears pass upon them into the
nose.

Their external surface is composed of two
smooth concavities and a middle ridge. The de-
pression behind forms a small share of the orbit
for the eye-ball to move on, and the one before is
a deep perpendicular canal, or fossa, larger above
than below, containing part of the lacrymal sac
and duct. 'This is the part that ought to be pier-
ced in the operation for the fistula lacrymalis*.
This fossa of the bone is cribriform, or has a great

* See an account of the disease called Fistula lacrymalis, in
the Works by Dr Monro primus, p. 522.
VOL.: 1. P, 4
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but when these bones are hurt, they cast off with-
out much difficulty, and consequently the wound
is soon cured, unless there is a predisposition in
the bones to caries. B o

These bones are fully formed in a new-born
child.

Ossa Malarum.

The Ossa MarLarum * are prominent square
bones, which form the cheek on each side .,
Before, their surface is convex and smooth ; back-
ward, it is unequal and concave, for lodging part,
of the temporal muscles.

The four angles of each of these bones have
been reckoned processes by some. The one at the
external eanthus of the orbit, called the superior
orbitar process, is the longest and thickest. 'T'he
second terminates near the middle of the lower
edge of the orbit in a sharp point, and is named
the inferior orbitar process. The third, placed
near the lower part of the cheek, and thence cal-
led mauxillary, is the shortest, and nearest to a right
angle. The fourth, which is called zygomatic, be-
cause 1t 1s extended backwards to the zygoma of
the temporal bone, ends in a point, and has one |

* Jugalia vel zygomatica, hypopia, subocularia,

+ These bones are larger in the Scotch than the English :
they are small in the Hindoo; but remarkably large in the *
skulls of .the Turk, New Hollander, African, and Eskimaux,
vid. plates xix, xx, & xxi.

X 2
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side straight, and the other sloping. Between the
two orbitar angles, there is a concave arch, which
makes about a third of the external circumference
of the orbit, from which a fifth process is extend-
ed backwards within the orbit, to form near one-
third of that cavity ; and hence it may be called
the internal orbitar process. From the lower
edge of each of the ossa malarum, which is be-
tween the maxillary and zygomatic processes, the
masseter muscle takes its origin; and from the
exterior part of the zygomatic process, the mus-
culus distortor oris rises ; in both which places the
eurface of the bone is rough.

On the external surface of each cheek-bone,
one or more small holes are commonly found, for
the transmission of small nerves or bloodvessels
from, and sometimes into the orbit. On the in-
ternal surface are the holes for the passage of the
nutritious vessels of these bones. A;notch on the
outside of the internal orbitar process of each of
these bones, assists to form the great slit common
to this bone, and to the sphenoid, maxillary, and
palate bones.

‘The substance of these bones is, in proportion
to their bulk, thick, hard, and solid, with some
cancelli.

Each of the essa malarum is joined, by its su-
perior and internal orbitar processes, to the os
frontis, and to the orbitar process of the sphenoid
bone, by the transverse suture. By the edge be-
tween the internal and inferior orbitar processes,
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to the maxillary bone, by the internal orbitar
suture ; by the side between the maxillary and
inferior orbitar process, again to the maxillary
bone, by the external orbitar suture; by .the
zygomatic process to the os temporum, by the
zygomatic suture.

The cheek-bones are entire, and fully ossified
in all their parts in infants.

Ossa Mauxillaria Superiora.

The Ossa MAXILLARIA OSUPERIORA, are the
largest bones, and constitute the far greater part
of the upper jaw, which has appropriated the name
of maxillaria to them. The figure of one of them,
or of the two when joined, 1s so irregular, that
words can scarce give an idea of it.

The processes of each os maxillare may be
reckoned seven. The first is the long nasal one
at its upper and fore-part, which is broad below,
and turns smaller, as it rises upwards to make
the side of the nose. At the root of this, a trans-
verse ridge may be observed within the nostrils,
which supports the fore-part of the upper edge
of the os spongiosum inferius, The second is pro-
duced backwards and outwards, from the root of
the nasal process, to form the lower side of the
orbit; and therefore may be called orbitar. The
edge of this orbitar process, and the ridge of the
nasal one, which is continued from' it, make a
considerable portion of the external circumference

X3
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otherwise be liable to be separated. The seventh
rises like a spiﬁc from the inner edge of the last,
and forms a small part of the partition of the
nostrils.

The depressions in each maxillary bone are, 1. A
sinuosity behind the orbitar process, made by the
temporal muscle. 2. A pit immediately before
the same process, where the origin of the muscuius
elevator labiorum communis, and elevator labii
superioris, with a branch of the fifth pair of nerves,
are lodged securely. 8. The hollow arch of the
palate. 4. The semicircular great notch, or entry
to the lower part of the nostrils, betwixt the root
of the nasal process and spine of the palate plate.
Below this, the fore-part of the bone is flatted,
or sometimes hollowed by the musculus depressor
labii superioris. 5. Sockets for the teeth *: The
number of these sockets is uncertain ; for the same
number of teeth is not in all people, and the four
backmost teeth of each side of each jaw vary
greatly in their number of roots; and when the
teeth of a living person fall out, or are taken
away, the sockets fill up with an osseous net-work,
which becomes solid afterwards. 6. The lacry-
mal fossa in the nasal process, which assists the
os unguis to form a passage for the lacrymal
duct. This part of the bone forming this fossa
is so firm and strong that a surgeon scarce can

* [ w i -
Bedaiv, o>pirne;, Alveoli, fossule, mortariola, freena, locelli,
cavee, pralsepiola, loculamenta.

X 4
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perforate it. Immediately on the outside of this,
there is a small depression, from which the in-
ferior or lesser oblique muscle of the eye has its
origin *, 7. The canal on the upper part of the
great tuberosity within the orbit, which is almost
a complete hole ; in this a branch of the superior
maxillary nerve passes.

Besides these, the superior surface of the great
bulge is concave, to receive the under part of the
eye. |
Immediately above the transverse ridge in the
nasal process, a small hollow is formed by the os
spongiosum. In some subjects, the nasal process,
has a small round pit above the lacrymal duct,
where the little tendon or ligament of the orbicu-
lar muscle of the eye-lids is inserted. It is this
tendon, and not the tendon of the larger oblique
muscle of the eye, which there is some hazard of
cutting in the operation of the fistula lacrymalis.

The holes of this bone are two proper and two
common, which are always to be found, besides
several others, whose magnitude, number, &c.
are uncertain. The first of the proper is the ex-
ternal orbitar, immediately below the orbit, by
which the infra-orbitar branch of the second
branch of the fifth pair of nerves, and a small
artery come out, after having passed in the canal,
at the bottom of the orbit, described numb. 7.
of the depressions. This hole is often double,
and that when the nerve has happened to split

* WinsLow, Exposition Anatomique des Os Secs, § 276.
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before it has escaped from the bone. The second
is the foramen incisivum, just behind the fore-teeth,
which, at its under part, is one irregular hole com-
mon to both the maxillary bones when they are
joined ; but, as it ascends, soon divides into two,
three, or sometimes more holes ; some of which
open into each nostril. Through them small ar-
teries and veins, and a twig of the second branch
of the fifth pair of nerves pass, and make a com-
munication between or join the lining coats of
the nose and mouth. In some subjects, Steno’s
duct may be traced some way on the side of these
passages next to the nose, and small orifices may
be observed opening into the mouth.

The first common hole is that which appears
at the inner side of the back-part of the tuberosity
and of the sockets of the teeth, and is formed by a
fossa in this bone, and a corresponding one in the
os palati : Through it a nerve, which is a branch
of the second branch of the fifth pair, runs to the
palate. The other common hole is the great slit
in the outside of the orbit described already, as
the second common hole of the sphenoid bone.

On the nasal process often holes may be ob-
served for the passage of vessels to the substance
of the bones; and, at the back-part of each tu-
berosity, several foramina are placed, for the trans-
mission of nerves to the cavity within: But these
are uncertain.

The body of the maxillary bone is hollow and
leaves a large sinus, akin to the frontal and sphe~
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The maxillary sinuses have the same uses as the
frontal and sphenoidal ; and the situation of the
sinuses is such, that the liquor distilling from them,
from the cells of the ethmoid and palate-bones,
and from the lacrymal ducts, may always moisten
all the parts of the membrane of the nares in the
different situations which the head is in.

The membrane, which lines the frontal, sphe-
noidal, and maxillary sinuses, 1s a continuation
of the one which covers the bones within the nose ;
but much thinner, and it has but few blood-
vessels.

The substance of the ossa maxillaria is com-
pact and firm, except at the inferior process,
in which the teeth are lodged, where it is very
spongy.

The maxillary bones are joined above by the
upper ends of their nasal processes to the os fron-
tis, by the transverse suture ; at the sides of these
processes, to the ossa unguis, by the lacrymal su-
tures ; to the nasal bones, by the lateral nasal su-
tures 3 by their orbitar processes, to the cheek-
bones, by the external orbitar sutures ; by the in-
ternal sides of the internal orbitar processes, to
the ossa plana, by part of the ethmoidal suture ;
by the back-part of the tuberosities, to the palate-
bones, by the suturae palato-maxillares; by the
posterior edges of their palatine lamellz, to the
ossa palati, by the transverse palate suture ; by
their nasal spines, to the vomer, by the spinous
suture ; by their sockets, to the teeth by gompho-
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sis 3 by the internal edge of the palate-plate, to
one another, by the longitudinal palate suture ;
on the upper and fore-part of which a furrow is
left for receiving the cartilage which forms the
partition of the nostrils; between the fore-part of
the nostrils and mouth, to each othér, by the my-
stachial suture ; sometimes they are connected to
the ossa spongiosa inferiora, by a plain concretion
or union of substance.

These bones form the greater part of the nose
and of the roof of the mouth, and a considerable
share of the orbit. They contain sixteen teeth,
give rise to muscles, transmission to nerves, &c.

In each of the maxillary bones, of a new-
born child, the external orbitar process is hollow
with remarkable holes in it ; there are five sock-
ets for the teeth, of which the two posterior
are very large, and, when divided by a second
cross partition, make the number of sockets
six ¥. The palate plate is cribriform about the
middle +.

® AvpiN Osteogen. Tab. 5. Fig. 45. Ungebav. de Dentit.
secund. jun. § 1.

+ The superior maxillary bone is much shorter in the feetus
than in the adult, and the palatine process of it, instead of being
arched, is nearly flat, and on a level with the alveolar surface.
There is scarcely an appearance of the antrum maxillare ; hence
the remarkable change produced upon the face by the expansion
of that sinus ; the nose is raised, and is lengthened ; the cheek
bones become prominent, and by the addition of the teeth, the
face becomes much longer.
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Ossa Palati.

TheOssa PaLaTi are commonly described as twd
small square bones, at the back-part of the palate
or roof of the mouth, though they are of much
greater extent, being continued up the back: part
of the nostrils to the orbit*. Each palate-bone
may therefore be divided into four parts, the pa-
late-square-bone, the pterygoid process, nasal la-
mella, and orbitar process.

The square bone is unequally concave, for en-
larging both the mouth and cavity of the nose.
The upper part of its internal edge rises into a
spine, after the same manner as the palate plate
of the maxillary bone does, to be joined with the
vomer,

Its anterior edge is unequally ragged, for its
firmer connexion with the palate process of the
os maxillare. The internal edge is thicker than
the rest, and of an unequal surface, for its conjunc-
tion with its fellow of the other side. Behind,
this bone i1s somewhat in form of a crescent, and
thick, for the firm connexion of the velum pen-
dulum palati; the internal point being produced
backwards, to afford origin to the palato-staphyli-
nus or azygos muscle. The square bone is well

* Eustacn. Tab. 47. Fig. 1. 8. 6. 7. 8. Vious Vipius, de
Anat. lib. 2. cap. 2. Explicat. Tab. 6. Fig. 19. WinsrLow, Me-
moires de '’Acad. des Sciences, 1720.
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illary bone, to form a considerable share of the
sides of the maxillary sinus, and to close up the:
space between the sphenoid and the great bulge
of the maxillary bone, where there would other-
,wise be a large slit opening into the nostrils*,
From the middle internal side of this thin plate, a
cross ridge placed on a similar ridge of the maxil-
lary bone is extended ; on it, the back-part of the-
os spongiosum inferius rests. Along the outside
of this plate, the perpendicular fossa made by the
palate nerve is observable.

At the upper part of this nasal plate, the palate-
bone divides into two processes, which I already
named orbitar ; between which and the body of
the sphenoid bone, that hole is formed, which I
mentioned as the last of the holes common to the
sphenoid bone. Sometimes this hole. is wholly:
formed in the os palati, -by a cross plate going
from the one orbitar process to the other. A
nerve, artery, and vein belonging to the nostrils:
pass here. The anterior of the two orbitar pro-:
cesses 1s the largest, and has its fore-part con-
tiguous to the back-part of the maxillary sinus,
and 1ts upper surface appears in the bottom of the
orbit, behind the back-part of the os maxillare
and planum 4. It has cells behind resembling these

- * Awpiv. de Ossib. § 88.

+ The following observations occur in a Commentary upon the,
Osteology, written by my grandfather. “ When the matter of



336 OUTLINES OF ANATOMY.

of the ethmoid bone, to which it is contiguous ;
it is placed on the aperture of the sinus sphenoida-
lis, so as to leave only a round hole at its upper
fore-part. The other part of the orbitar process
is extended along the internal side of the upper .
back-part of the maxillary tuberosity, to the base
of the sphenoid bone, between the root of the pro-
cessus azygos and the pterygoid process.

The palate square part of this palate bone, and
its pterygoid process, are firm and strong, with
some cancelli ; but the nasal plate and orbitar pro-
cesses are very thin and brittle.

The palate bones are joined to the maxillary,
by the fore-edge of the palate square-bone, by
the transverse palate suture : By their thin nasal
plates, and part of their orbitar processes, to the
same bones, by the palato maxillares sutures: By
their pterygoid processes, and back-part of the
nasal plates, to the ale vespertilionum, by the
sphenoid suture : By the transverse ridges of the
nasal plates, to the ossa spongiosa inferiora, by
contact ; hence frequently there is an intimate
union of the substance of these bones in old skulls :
By the orbitar processes, to the ossa plana and

“ an ulcer of the internal canthus of the eye eats through the
* ligamentous membrane, which connects the edge of the orbit
“ to the eye, it naturally falls to the under part of the apex
¢ of the conical orbit, where the orbitar process of the palate-
“ bone i8; and once it is rendered carious, the caries proceeds
« downwards in the same bone to the part of it which forms
¢ the palate, and erodes it, and the membrane that covers it.”
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cellulz ethmoide®, by the ethmoid suture: To
the body of the sphenoid bone, by the sphenoid
suture : By the internal edge of the square bones
to each other, by the longitudinal palate suture;
and by their nasal spines to the vomer, by the
spinous suture.

The palate bones form part of the palate, nos-
trils, orbits, and foss® pterygoidez, and they cover
part of the sinus maxillares, sphenoidales, and
ethmoidei.

These bones are very complete in a new-born
infant, the nasal plates being then thicker and
stronger than in adults ; but the orbitar processes
have not the cells which appear in the bones of
adults.

When we are acquainted with the history of
these bones, the reason is evident, why the eyes
are so much affected in ulcers of the palate, as to
be oftem attended with blindness, which frequent-
ly happens in an ill-managed lues venerea ; or why,
on the other hand, the palate suffers from an

&gylops *.

Ossa Turbinata.

The Ossa TurBINATA, O spongiosa inferiora,
resemble the superior ossa spongiosa in shape and

* Horrman. in Ephemerid, German. cent, 1. and 2. ob-
serv. 135,

YOL, L Y
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substance, but have their anterior and upper edges.
contiguous 'to the transverse ridges of the nasal
processes of the maxillary and palate bones. From
their upper straight edge, two small processes
stand out : The posterior, which is the broadest,
descends to cover some of the antrum highmoria-
num ; the anterior rises up to join the os unguis,
and to make part of the lacrymal duct.

Below the spongy bones already mentioned,
there are sometimes two others, one in each nos-
tril, which seem to be a production of the sides
of the maxillary sinus turned downwards *. When
this third sort of spongy bones is found, the mid-
dle one of the three in each nostril is the largest,
and the lowest 1s the smallest. Besides all these,
there are often several other small bones standing
out into the nostrils, that, from their shape,
might also deserve the name of turbinata, but
are uncertain in their bulk, situation, and num-
ber .

There are a number of foveoli, but no holes in
the os turbinatum inferius.

They are joined to the ossa maxillaria, palati
and unguis in old subjects, by a firm union of
substance 3 and as this happens also frequently in
people of no great age, some] are of opinion,

* Cowrker in DraRE’s Anthropolog. book 3. chap. 10.
+ Santomrin. Observat. Anatomic. cap. 5. § 9.
1 Id. ibid. cap. 3. § 7.
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that they should be esteemed part of the palate-
bones ; others * think; that since their upper edge
is continued by a plate to a part of the os eth-
moides, they ought to be esteemed to be a part of
this bone.

Their use is, to straiten the nostrils; to afford a
large surface for extending the organ of smelling,
to cover part of the antra maxillaria, and to assist
in forming the under-part of the lachrymal ducts,
the orifices of which into the nose are concealed
by these bones.

The ossa turbinata are nearly complete in a
new-born infant.

Vomer.

- The Vomer, or bone resembling a plough-shate,
is the thirteenth of the upper jaw, without a fel-
IQW, formi_ng the lower and back parts of the par-
tition of the nose .

The figure of this bone is an irregular rhomi-
boid. Its sides are flat and smooth. Its posterior
edge appears in an oblique direction at the back-
part of the nostrils. The upper one is firnily
united to the base of the sphenoid bone, and to
the nasal plate of the ethmoid ; and, when it can

| X%

* HunavLp, in Memoires de I'’Acad. des Sciences, 1730.

t CoLums. de Re Anat. lib. 1. cap. 8. FarLor. Observat.
Anatom .
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ly united to the vomer by the little processes
piercing into its substance, as to prevent any se-
paration ; on which account it has been esteemed
by some * a part of the ethmoid bone. The mid-
dle cartilage of the nose fills up what remains of
the fossa at its fore-part. ;

The posterior edge of the vomer, which appears
above the back-part of the palate-bones, is broad-
er above; but as it descends forwards, becomes
thinner, though it is still solid and firm. The
lower edge of this bone, which rests on the nasal
spine of the palate and maxillary bones, has a lit-
tle furrow on each side of a small middle ridge,
answering to the spines of the bones of different
sides, and the interstice between them. This edge,
and the upper oné meet in the pointed fore-end
of this bone.

The body of the vomer has a smooth surface,
and solid, but thin substance ; and towards its
sides, where it is thickest, some cancelli may be
observed, when the bone is broken.

It is joined above to the sphenoid and ethmoid
bones, and to the middle cartilage of the nose, by
schindylesis ; below, to the maxillary and'palate
bones, by the spinous suture.

The vomer divides the nostrils, enlarges the
organ of smelling, by allowing place for expand-
ing the membrane of the nose on its sides, and

* Vesavrius, SantoRriNi, PETIT In his edition of PALFYN's
Anatomy ; and also Lieutaup, have described this bone as a
part of the ethmoid bone ; and Vipus Vipius, as a part of the
sphenoid bone,

e






OF THE LOWER JAW. 343

musculi depressores labii inferioris, and the leva-
tores labii inferioris, depress the bone: And be-
low these prints, a small rising may be observed,
where the depressores commence,

On the back-part of the chin, sometimes three,
always two, small protuberances appear in the
middle. ‘To the uppermost, when it 1s seen, the
frenum of the tongue is connected. From the
middle one, the muscali genioglossi rise ; and
from the lowest, the geniohyoidei have their ori-
gin. Below the last, we see two rough sinuosi-
ties formed by the digastric muscles.

At the lower and fore-part of the external sur-
face of each side of the lower jaw, a small emi-
nence may be observed, where the depressor la-
biorum communis rises. Near the upper edge of

‘the side a ridge runs lengthwise, to which the
under part of the musculus buccinator is con-
nected. Internally, towards the upper edge of
each side, another ridge appears, from which the
mylohyoidel bave their origin, and to which the
internal membrane of the gums adheres.

In the upper edge of both chin and sides, are
a great many deep pits or sockets, for receiving
the roots of the teeth.

The number and magnitude of these sockeis
are various, because of the different number, as
well of the teeth themselves, as of their roots, in
different people. These sockets in the lower jaw,
as well as in the upper one, are less deep as old
age comes on ; when freed from the teeth by any

Y4






OF THE LOWER JAW. 345

are tipped with a cartilage, as the articulated parts
of all other moved bones are.

The fore parts of the root and neck ﬂf these
condyloid processes are a little hollow and rough,
where the external pterygoid muscles are inserted.

The holes of the lower jaw are two on each
side ; one at the root of the processes internally,
where a large branch of the third branch of the
fifth pair of nerves enters with an artery, and a
vein returns. A small sharp process frequently
juts out backwards from the edge at the fore-
part of this hole, to which a ligament extended
from the temporal bone is fixed *, which saves
the nerve and vessels from being too much pres-
sed by the pterygoid muscles. From the lower
side of this hole, either a small superficial canal
“or a furrow descends, where a branch of the nerve
1s lodged, in 1ts way to the mylo-hyoideus muscle
and sublingual gland . The other hole is exter-
nal, at the confines of the chin, where branches
of the nerve and vessels come out.

The canal betwixt these two holes is formed in
the middle of the substance of the bone, and is
pierced by a great number of smali holes by
which the nerves and bloodvessels of the cancelli
and teeth pass. This canal is continued a little
farther than the external hole at the chin.

On account of the vessels and nerves in the

* Werrerecur, Syndesmolog. fig. 2. 1.
t PaLryn, Anat. Chirur. traité 5. ghap. 6,
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lower jaw, fractures of it may be attended with
dangerous symptoms.

The surface of the lower jaw is hard and firm,
except at the spongy sockets, where however it is
stronger than the upper jaw. Its internal sub-
stance is cellular, without any solid partition be-
tween the cancelli in its middle. At the base,
especially of the chin, where this bone is most ex-
posed to injuries, the solid sides of it are thick,
compact and hard.

The lower jaw generally receives the roots of
sixteen teeth into its sockets, by gomphosis ; and
its condyleid processes, covered with cartilage,
are articulated with the temporal bones, in a man-
ner that is notcommonly described with accuracy :
For, as was already mentioned in the description
of the temporal bones, not only the fore-part of
the cavity between the zygomatic, auditory and
vaginal processes, but also the adjoining tubercle
at the root of the zygomatic process of each os
temporum, is covered with a smooth cartilage,
for this articulation. Here also an intermediate
moveable cartilage is placed, which being thin in
the middle, and thick at the edges, is concave on
both sides; and is connected so firmly by liga-
ments to each condyle, as to follow the motions
of the condyle; and so loosely to.the temporal
bone, as readily to change its situation from the
cavity to the tubercle, and to return again; while
the common ligament of the articulation affords
space enough for such a change of place back-
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wards and forwards ; but, like other ligaments of
the joints by ginglimus, is strong and short at the
sides, to confine the lateral motions.

When therefore the teeth of both jaws coincide,
the condyles are lodged securely in the temporal
cavities, but their motions to either side must be
confined both by the firmness of the ligaments,
and the rising brims which are on each side of
the cavities. When the jaw is brought directly
forwards, the condyle and intermediate cartilages
descend and advance forwards upon the tubercles.
In this situation the lateral motions are a little
more free than in the former one, from the want
of rising brims to stop the condyles.

When the fore-teeth of the lower jaw are mo-
ved forwards, and to one side, the condyle of the
opposite side is either advanced from the cayity
to the tubercle, while the condyle of the same
side remains in the cavity ; or if both condyles
are on the tubercles, when the jaw is moved ob-
liquely to one side, the condyle of the side to which
the motion i1s made, slides back from the tubercle
to the cavity. When the mouth is opened by the
descent of the lower jaw, the fore-part of it,
where the depressing muscles are fixed, is drawn
backwards, as well as downwards, while resistance
1s made to the angles moving backwards by the
masseter and internal pterygoid muscles, and, at
the same time, the external pterygoids draw the
condyles and their moveable cartilages forwards ;
and therefore, when the mouth is opened, the con-
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dyles are carried forwards upon the tubercles,
and the axis of motion of the bone is a little above
its angles. But in this situation there is less re-
sistance, than in any other, to the condyles luxa-
ting forwards; an accident which seldom hap-
pens, except when people are gaping too wide;
and therefore the common practice of nurses, who
support the jaw of infants when they are yawning,
1s reasonable. In chewing there is a succession
of the motions above described.

Wherever moveable cartilages are found in
joints, either the articulated bones are of sucha
figure, or so joined and fixed by their ligaments,
that little motion would be allowed without such
cartilages ; or else some motions are necessary to
the right use of the member, which the form of
the articulation would not otherwise admit of.
This will more fully appear after the other joints
with such cartilages are described.

In a child borne to the full time, the lower jaw
is composed of two bones, connected by a thin car-
tilage in the middle of the chin, which gradually
ossifies, and the two bones intimately unite. In
each of these bones there are five or six sockets
for teeth as in the upper jaw.

From the preceding description of the teeth,
the insertion of so many muscles of the tongue,
and of the os hyoides, the connexion of the mem-
brane of the tongue to the maxillary bone, and
the motions of this bone 3 it is evident that the
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lower jaw must be a principal instrument in man-
ducation, deglutition, and speech.

For a more full account of this articulation, vid. Edin-
burgh Medical Essays and Observ. vol. 1. art. 11. and
vol. 3. art. 13. Memoires de I’Acad. des Sciences, 1744.

Morcant Advers. anat. 11.

J. Hunrter’s Natural History of the Human Teeth,
part 1.

Cuvier, in tom. 3. of his Legons d’Anat. compar. has
accurately described the under jaw of quadrupeds.

CHAPTER I1.

©F THE CAUSES WHICH DETERMINE THE
SHAPE OF THE SKULL.

BEF:JE}: proceeding to a detailed account of
the causes which determine the shape of the skull,
it may not be improper to premise a few general
observations respecting the position of the human
head in relation to the spine; and also upon the
size and form of the human skull,

Of the position of the Human Skull with regard to
the Spine.

The skull is pretty nearly equipoised upon the
spine ; the foramen magnum ossis occipitis, being
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nearly in the centre of the basis of the skull. Thus
the skull is firmly fixed on the point of support,
in the erect posture ; whereas, in most quadrupeds,
the foramen magnum occipitis, is placed at the
back of the head ; or the head is connected to the
neck, by its back-part, instead of the middle of
its basis, and hangs, as it were, before the neck ;
by which quadrupeds, when in the horizontal
posture, can seize what 1s before or above them,
and, by depressing the head and neck, can reach
the ground with the mouth.

Of the size and form of the Head.

The cavity of the cranium is proportioned to its
contents; and hence there is much variety as to
the size of the head, and also as to its form in dif-
ferent subjects. It is neither so broad, nor so deep
at its fore-part, in which the fore-part of the brain
is lodged, as at its back-part in which the back-
part of the brain and smaller brain are lodged.

The skull, generally speaking, is somewhat like
an egg in its shape, with the broad end behind ;
but there is much variety even among the indi-
viduals of the same nation, as to this circumstance,
of which Plate xvi affords very strong evidence.

The greatest diameter of the cranium, is from
the fore-head to the hind-head, and is equal to
somewhat more than six inches, and the greatest
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transverse diameter is between four and five inches
and a half; and the greatest perpendicular is from
the vertex to the foramen magnum occipitis.

~ In order to determine more accurately these
different diameters, I was at some pains in mea-

suring these in a number of skulls; of which the
following 1s the result,

TABLE 1.

MEASUREMENTS of Skulls of Britons, with the
Alveolar processes and Teeth.

Greatest Breadth. Greatest- Length.
5 6.5
a5 o
4L L
4" 635
47 655 Lunatic.
J=5 6
55 6%
I35 6
5% T
5% 6-5-
555 g
e 6%
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Explanation of Plate XV

This plate, which was copied from a drawing
by my able assistant and friend Mr FyrE, repre-
sents accurate outlines of the skull-caps of five
skulls of Britons, in order to point out the differ-
ences as to their form.

The figures placed upon the outlines of the dif-
ferent skull-caps, sufficiently distinguish the one
skull-cap from another.

-

I also requested of Dr W. E. Leacu to measure
several of the skulls in my possession, of different
nations, with a eraniometer invented by himself* ;
with which request he readily complied, and made
out for me the following table :

® Dr Leacu proposes, in the Edinburgh Encyclopedia, to

publish an account of his craniometer, which is extremely well
adapted for measuring the different angles of the skull,

VOL. 1. {5
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Dr BrumensacH of Gotringen *, after enu-
merating his ébjections to the methods which
DausenToN, ALBERT DURrER, and CampeR have
proposed for pointing out the national peculiari-
ties of skulls, has proposed the following method,
which he thinks less objectionable. He arranges
his crania on a table in a row, and contemplates
them behind : thus he observes the breadth and
narrowness of the forehead, its arched or flat
form, and the direction of the jaws and cheek-
bone ; and this he has called his norma verticalis.

But such a view may be said to be partial ; and
it does not present to us many of the mportant
differences in the form of the bones of the face,
especially the very different form of the orbits,
and many other peculiarities in the upper jaw.

With regard to BLumeNBacH’s figures, it may
be observed, that these are but poorly drawn and
engraved, and communicate a very general idea
of the form of the skull, but not of its smaller
parts ; and besides, different skulls cannot be well
compared, as they are not represented in the same
point of view,

In these circumstances, I thought it necessary
to subjoin plates xvii, xviil, xix, and xx, which
were very faithtully drawn by Dr Camper and
Mr Lizawgs, and I trust that these representations
communicate a more perfect idea of the peculiari-

' L2

* Vid. Jo. Frin. Buumennach, Decad. Crainor. Gotting,
¥Yid. also his Treatise De Generis Humani varictate nattva.
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But some anatomists do not subscribe to such an
opinion, and suppose that the skull serves not
only to limit the growth of the brain, but also to
determine its peculiar shape. I confess that the
former seems to me the more rational hypothesis.

That the cranium owes its shape chiefly to the
extension of the contained parts, and the resistance
of the external organs, seems proved, or at least
rendered probable, as the brain and cerebellum of
the feetus are formed, long before the skull, and
it is impressed by the brain.

It may be readily supposed, that .the bones of
the skull, which in the fcetal state are formed be-
tween the pericranium and dura mater, and which
are originally in a soft and elastic state, should
take on the shape of their contents.

The ossification of the skull goes on but slowly :
it is not completed until the child has attained its
third or fourth year, and often not until a later

%,

much attentian to the form of the head in different diseases.
He has said, that in the phthisical, there is a shining bright-
ness of theeyes, a lengthening of the line between the orbits,
and a hollowness about the temples. From hydrocephalus chro-
nicus, that the eye is thrust forward, and half of it hid under the
eye-lid, and that the visage is enlarge:'l. and altered from its na-
tural shape.

In the scrofulous, the head is enlarged, particularly about
the occiput. And he has added, that when epilepsy is connec-
ted with an organic defect of brain, this is peculiarly marked
by the facial angle of 709 to 71°. In one case he observed it be-
low 70° Such patients, according to him, are not curable, hut
the epilepsy is curable when the facial angle amounts to 80,

7.3
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the brain lodged principally upon the orbit of the
lower side, in consequence of which, the eye was
lower down in the face than the other, and the
fore-head assumed a very peculiar appearance.

That the bones derive their form trom the
softer parts, is also obvious, from the remarkable
alteration in the form of the jaws when the tecth
have fallen out.

The roof of the mouth, which was arched, be-
comes flat ; the cavity of the mouth is therefore
diminished, and sufficient space is not left for the
tongue, and hence it is protruded out of the mouth
when it is moved forwards even slightly, and it
appears longer.

The distance of the chin from the nose becomes
shorter by one-sixvth part of the length of the head,
and the nose and chin seem to touch each other.

The pulps of the teeth also determine the figure
of the teeth, in the same manner as the brain de-
termines the form of the skull.

The pulps have acquired the same form as the
complete teeth, before the ossification of the teeth
has begun,

When the ossification of the body of the tooth
has been in part completed, the pulp is eJongated,
and upon the elongated pulps, the roots of the
teeth are formed.

The above circumstances, seem to me to prove,
that the internal distention is the primary cause of
the form of the skull and teeth.

Z 4
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several generations, has at length become heredi-
tary ; and constitutes the national peculiarity.

Of the Changes in Size and Shape which the Head
undergoes during the different stages of Hydro-
cephalus Chronicus.

The changes in size and shape which the head
undergoes during the different stages of hydroce-
phalus chironicus, also afford a striking illustration
of the influence of the brain upon the form of the
skull, and also of the effect of posture and pressure.

In consequence of this disease, the head soon
acquires a preternatural size * and form.

Before proceeding to endeavour to explain the
form of the skull in the different stages of hydroce-
phalus chronicus, it may not be improper to ob-
serve, that when the forehead is naturally very
prominent, as we observe in some families, it be-
comes very remarkably so from hydrocephalus
chronicus +.

The uniform and equal growth of every part
of the bunes of the brain-case may be stinted, or its
shape distorted by posture.

* I have.seen the skull of a person who died from hydroce-
phalus, which measured fifty inches in circumference.

+ Vid. Case which I puhlislrmd in Dr Duncan’s Annals of
Medicine for 1808,
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er or less distance, in proportion to the quantity
of water effused.

The preceding observations appeared to me ne-
cessary to the more perfect understanding of the
changes which the head undergoes, in shape and
size, in the successive stages of hydrocephalus
chronicus. i

Keeping these in view, and marking the pro-
. gress of ossification, with the mode of attachment
of the different bones of the skull, the phenomena
that present themselves appear to admit of a satis-
factory explanation.

It is obvious, that where the internal pressure
1s greatly increased, and the bones of the skull
give way, that this enlargement must be unequal,
owing to the unequal resistance.

As the chief circumstances, upon which this
unequal resistance depends, in my opinion are
the progress of ossification, and the connection
of the different bones of the head, I shall now pro-
ceed to explain the effect of these more fully.

From the imperfect ossification of the bones
of the head, when the child is born, it fol-
lows that when the disease originates while the
foetus was in utfero, the skull must more readily
give way, and more readily acquire a large size,
than when the disease occurred at a later period
of life, and where the benes of the skull were
burst assunder, after having been previously
united.
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born ; and the ossific spicule, instead of describing
portions of spheres, as they do at a later period of
life, describe only straight lines from their centres
of ossification *.

Hence the head of a child labouring under hy-
drocephalus chronicus, notwithstanding its increas-
ed bulk, preserves for some time at least the form
it had at birth *,

Some of the prominences on the head are more
apparent than others : those on the fore-head espe-
cially are apparent even to the most superficial ob-
server : the others also may be discovered by a
careful examination.

These prominences, in cases of hydrocephalus,
correspond in situation, as in the feetus, with the
original centres of ossification of the different pieces
of the cranium *.

The os frontis in the feetus is composed of two
pieces. Two projecting parts are seen in the fore-
heads of all children labouring under hydrocepha-
lus chronicus. There is also a well-marked pro-

_jection on each side of the head, corresponding with
the centres of ossification of the parietal bones.

There is only one projection in the upper and
middle part of the os occipitis, which corresponds
in situation with the largest piece of the os occi-
pitis of the foetus.

It also frequently happens, that there is a mark-
ed inequality in the size of the projections on the op-

#* Vid, Plate xxi.
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the other remained of its natural capacity, and con-
tained hardly any water. This appearance, I
should however impute not to the obliteration or
obstruction of the communication between the
lateral ventricles; but to one side of the brain
being more affected with disease, more flaccid
and tender than the other; in consequence of
which, a greater exudation had taken place from
the vessels of this part, and the sides of the ven-
tricle had yielded more readily to the pressure
of the water, as it was effused.”

Such, in general, is the state of the head in the
first stage of hydrocephalus chronicus; but it is
proper to remark, that cases occur where some
parts of the head are below the level of the others,
which is probably owing to the ossification not be-
ing completed at those places.

During the progress of the disease, the head
exhibits many striking varieties as to form and
size. It never preserves its natural form. It ac-
quires an unusuai breadth; but especially at
those parts which correspond with the centres of
ossification of the parietal bones, and also in the
~ forehead.

The effusion of a watery liquor into the cavi-
ties of the brain, which takes place to a greater
or less degree in different instances, produces these
effects *.

¢ The undulation of a fluid within the head, may be distinctly

perceived at the sutures, if the watery liquor has been effused
between the membranes of the brain ; nay, even where it is ef-
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of the cone being at the root of the nose, and the
base of it at the upper part of the forehead.

From the continuance of - the disease, owing to
the water contained within the head elevating the
bregma, and membrane between the parietal bones,
the form of the head is still farther changed ;
its upper part becoming somewhat of a conical
Sfigure.

During the progress of the ossification, and from
the internal distention continuing to exert its in-
fluence over the growing osseous fibres of the skull,
which on account of their length and weakness, do
not oppose as much resistance to the internal dis-
tention as the centres of ossification ; hence the
next change, is the bulging out of the bones at the
sides of the prominences, which is the consequence
of a very large collection of water within the head,
and only occurs when the disease has been of two
or three years standing.

The bones bulge out at the sides of the original
centres of ossification of the pieces of the skull,
which form the ‘'most-resisting points ; and hence,
in this stage of the disease, the prominences in the
skull corresponding with the original centres of
ossification of the pieces of the cranium, are less
apparent than in the head of a child who has
laboured under hydrocephalus for a few months
only.

It is hardly necessary to observe, that these
changes in the form of the head take place more
rapidly in some cases than in others.

VOL I. Aa
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of bone in the membranes uniting, the bones of
the cranium have, in the progress of ossification,
adhered firmly to them.

The ossification takes place at different times in
the different sutures.

The membrane uniting the pieces of the os
frontis, is generally ossified when the child is be-
tween its twelfth and twentieth month.

The membrane betwixt the os occipitis and
parietal bones, is not ossified until a much later
period of life ; and the sagittal and coronal su-
tures were not ossified in the boy of nine years of
age. |

These membranes are of unequal breadth ; that
between the two pieces of the os frontis, and that
between the parietal bones being broader than the
others, allow these bones to recede from each:
other to a considerable distance, and hence, as has
been already observed, the head acquires an ex-
traordinary breadth. From a similar cause, the
os occipitis 1s also protruded ; and were it not
owing to the patient generally resting on the back-
part of his head, that part of the head would also
become very prominent. |

In short the head acquires its unusual bulk,
in part from the greater size of the pieces of
the cranium-case, and also from the ossification of

the membranes which unite these different pieces
together.
Having described the changes which take place
in the size and form of the head, during the suc-
Aag
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Morcacni * informs us, that even the other
bones of the body partake of the disease, and are
much altered in shape. Such a change, I believe,
rarely occurs ; although I have no doubt, that 1n
almost all cases of hydrocephalus chronicus, the
bones of the skeleton are, as the soft parts, of a
more slender form, thinner and smaller than
usual ; or that, even supposing the head of the
usual size, the rest of the body will be found not

to bear the same proportion to it as in a healthy
child.

Observations on the Smaller Varicties in the Form
of the Skull, and on Craniometers.

From what has been stated respecting the form
of the skull, and also respecting the various causes
which determine its particular shape, it is evident,
that the shape of the skull may be readily altered
by a great variety of causes ; as by external injury,
by particular posture, or by disease.

There are many distinctions as to the shape of
the skull, which have not been described, owing
probably to our not being provided with a machine
adapted to that purpose. Thus, for example,
there is not a skull in a hundred, which is sym-
metrical, in which the opposite sides are exactly
equal and parallel to each other. This observa-
tion holds true, even with regard to the os frontis,

| Aas

¥ Vid. Epist. xii.
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meatus auditorius externus : these instruments be-
ing made of unyielding materials, do not adapt
themselves to the inequalities of the surface of the
skull.

In illustration of what 1 have affirmed, I shall
take the os frontis as an example.

In the os frontis there are certain cavities, called
sinuses, which scarcely exist at the period of birth,
and which, during the progress of life, are con-
stantly becoming larger : the common craniome-
ter when applied to the os frontis, is laid along
the most prominent part of this bone ; it therefore
gives the angle which is formed by the projecting
os frontis opposite to the frontal sinus, but not the
angle formed by the os frontis above the frontal
sinuses ; so that the os frontis has been sometimes
described as being very prominent, while in truth
it was the reverse, the projection being caused by
the large frontal sinuses, and not by the whole os
frontis ; and I have seen several persons whose
foreheads were remarkably prominent at the fron-
tal sinuses, but in which, the upper part of the os
frontis retreated nearly as much as in the greatest
number of African skulls,

The above observation applies also to the skulls
of quadrupeds; for in these the frontal sinuses are
much more capacious and extensive, than in the
human body : in some, as the elephant, they extend
over the whole skull.

Such are the imperfections of the present cra-
niometers ; for which in my opinion, the one repre-

Aag
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K,,the angle of the under jaw.

L, the condyle of the under jaw.

M, the zygomatic process of the temporal bone joining
with the zygomatic process of the cheek-bone.

N, the sagittal suture.

00, the squamous suture.

PP, the lambdoidal suture.

RR, the teeth.

Explanation of Plate 18th.

In this engraving, the skulls are represented in such a
point of view, as seems to me to give the most complete
idea of their form.

Fig. 1. is a remarkably well formed skull of a native
of this country, of twenty years of age.

1 points out the os frontis,

2 one of the ossa parietalia.

3 one of the ossa temporum.

4 4 the ossa malarum

5 5 the ossa maxillaria superiora,

6 6 the ossa nasi.

7 one of the ossa unguis.

8 8 8 8 the incisores teeth.

9 9 the canine teeth.

10 10 the smaller molares.

11 11 11 the three larger molares.

Fig. 2. this engraving was copied from the skull of a
Russian, which is nearly of a globular figure.

Fig. 3. this engraving was copied from the skull of a
Turk. The globular form of the skull, and great size
of the bones of the face, and especially of the ossa maxil-
laria superiora, are the most striking features of this
skull.
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" The bones of the nose are very long, and the distances
between the orbits are of a very peculiar shape, and diffe-
rently placed from those of the other skull.

The under part of the occipital bone is much flattened.

Tuisavet, De Cuanvarony and Lanar bear testimony,
that this very remarkable form of the skull, is the result
of pressure artificially applied. :

Lanar, tom. ii. p. 72, has observed,— Les Caraibes
sont tous bien faits et bien proportionnés; les traits du
visage assez agréables. Il n'y a que le front qui paroit un
peu extraordinaire, parcequ'il est fort plat et comme en-
foncé. Tls ne naissent point comme cela, mais ils forcent
la téte de 'enfant @ prendre cette figure, en mettant sur
le front de l'enfant nouveau né une petite planche lice
fortement derriere la téte, qu'ils y laissent jusqu’a ce
que le front ait pris sa consistence, et qu'il demeure ap-
plati, de maniére que sans hausser la téte ils voyent
presque perpendiculairement au dessus d’eux.”

Fig. 2. was copied from a remarkably fine specimen of
a New Hollander, for which T am indebted to Mr Har-
rison of London,

The engraving is so accurate and so characteristic, as
to require no illustration.

Fig. 3. was copied from a portion of the skull of a
Mummy, which is filled with pitch.

It is the most remarkable skull in point of form, which
I have ever seen, or seen represented.

It is narrower than common between the external
angular processes of the frontal bones, measuring only
three inches and three quarters: the transverse diameter
behind, between the junctions of the squamous and lamb-
doidal sutures on the opposite sides of the skull, mea-
sured only four inches and a quarter, whereasmost skulls,
at the same place, measure six inches or nearly so: the
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CHAPTER I1I.

MUSCLES SITUATED UPON THE BACK-
PART OF THE TRUNK OF THE EBODY.

THE muscles have been arraﬁged by some au-
thors into classes, according to their situation, and
by others, according to their several uses.

Avrpinus has divided the muscles of the back
mto four layers.

1s¢ Layer.

There are two muscles which cover the whole
of the back, the porso-acroMIALIS, or frapezius,
and the LUMBO-HUMERALIS, or latissimus dorsi.

2d Layer.
NEW NAMES, OLD NAMES.
Descriptrve of the situation of the
Muscles,
Dorso-Scapuranis, The rhomboideus major.
Dorso-Costavs, ]f The serratus posticus su-

perior.
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NEW NAMES, OLD NAMES.
Descriptive of the situation of the
Muscles.

TENDONS OF THE SACRO~ } Of the sacro-lumbalis,

CosTALls, OF
The common fleshy head of

the longissimus dorsi and
sacro-lumbalis.

Tendon covering and part-
ly giving origin to the
fleshy head.

Part of this tendon upon
the longissimus dorsi.

Tue Lumso- ABDOMINA- The transversalis abdomi-
} nis.
The intercostales externi.
Portions of the - intercos-
tales externi, called by
Ausixvs, levatores costa-
Tum.

LIS, OT

4th Layer.

Tre TRANSVERSO-SPINALIS

} The semi-spinalis dorsi.
Dorsi, or

The multifidus spinee.

The intercostales interni.

The intertransversalis lum-,
borum, interspinalis lum-
borum.,
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with it, from the side of the spinous processes of
the os sacrum, and from the spinous and transverse
processes of the lumbar vertebra. _The preced-
ing muscle is interposed between this muscle and
the spine, and is fixed by flat tendons into the
angles of all the ribs.

This and the preceding muscle, are the princi-
pal extensors of the trunk of the body.

There is a muscle joined to the inner side of the
preceding, which arises from eight of the lower
ribs, which from thence has been named the addi-
tamentum ad sacrwm lumbarem.

This muscle assists the former in maintaining
the trunk of the body erect.

Transversalis Colli.

This muscle, which arises from the transverse
processes of the six uppermost dorsal vertebre,
and 1s fixed into all the transverse processes of the
vertebree of the neck, except the first and last
pulls the neck backwards and sidewise.

Cervicalis Descendens.

This muscle forms a part of the sacro.spinalis,
and is fixed to the transverse processes of the 4th
5th, and 6th cervical vertebra, by three distinct
tendons,

. YOL. I, Bb






MUSCLES OF THE TRUNK OF THE BODY. 9387

tendons; and serves to pull the spine obliquely
backwards.

Besides the above muscles, there are two rows
of muscular fibres between the spinous processes,
and also between the transverse processes, called
INTER-SPINALES and INTER-TRANSVERSALES, and
there are also muscular and tendinous fibres which
arise from the spinous processes of the os sacrum,
from the oblique and transverse processes of the
lumbar and dorsal vertebrz ; and from the four
lowest cervical vertebrze, and these fibres are
fixed by distinct teridons into the spinous pro-
cesses of all the vertebraz, with the exception of
the first, and constitute the multifidus spine of
some authors.

These muscular fibres draw the spine directly
backwards.

sSeer.. 11,
OF THE MUSCLES WHICH MOVE THE HEAD.
Movements of the Head.

TuE head is articulated with the atlas, or first
vertebra of the neck, by a ginglymus joint, on which
it 1s moved backwards and forwards.

The head, (as has been before described), is al-
so connected with the second vertebra of the neck,

Bbg
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is a tendon, and at last terminates in the lower
occipital ridge.

TracHELO-Mastorptus, or Complevus Minor.

This muscle arises from the five lowest vertebra
of the neck, and transverse processes of the three
uppermost vertebrae of the back, and is fixed into
the mastoid process of the temporal bone.

Axoipo-Arrorneus, or Obliguus Capitis Inferior.

This muscle, which arises from the spinous pro-
cess of the second cervical vertebra, and is fixed
into the transverse process of the atlas, assists In
rolling the head.

ArLorpo-sus-MasToipeus, or Obliguus Capitis
Superior.

This muscle, arises from the transverse process
of the atlas ; it passes upwards and inwards, and is
fixed into the end of the lower part of the occipi-
tal ridge.

The muscle assists in rolling the head to one
side, and in pulling it backwards.

By the two following muscles, the head isdrawn
backwards :

Bbs
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TrACHELO-SUB-OCCIPITALIS MINOR, or Rectus Ca-
pitis anticus minor.

This ‘muscle lies under the former, it arises
from the anterior part of the atlas, and is fixed in-
to the occipital bone, near the condyle.

Arvromo suB-OccreiTarts, or Rectus Capitis la-
teralis.

)

This muscle takes its origin from the anterior
part of the transverse process of the atlas, and is
fixed into the side of the cuneiform process of the
occipital bone,

This muscle pulls the head to one side.

PrEDORSO-ATLOIDEUS, Oor Longus Colli.

This muscle is attached to the three uppermost
dorsal vertebrz, and to the tranverse processes
of the four undermost cervical vertebraz ; and it is
fixed to the fore.parts of the cervical vertebrea,
by tendons.

It tends, with its fellow, to bend the neck for-
wards ; and when only one of the muscles acts, the
head is pulled to one side.

Beside the above muscles, which more properly
belong to the head, there are certain muscles of
the shoulder, viz. the trapezius, sterno-cleido-mas-

Bb4
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be described under the articles Deglutition, Muscles
of the Eye, Ear, and Skin.

Eaxplanation of Plate 22d.

This very beautiful plate, which is a fac simile of a
drawing by Miciaer Ancero Buonarorri, in the col-
lection of Joun Crerk, Esq. represents the muscles of
the head, neck, thorax, and abdomen, in action.

CHAPTER 1V.

BURSE MUCOSE, OF THE TRUNK OF THE
BODY.

THE burse mucosz of the extremities of the
body, are larger and more numerous than those
of the trunk.

There is a small bursa which covers the supe-
rior obligue muscle of the eye; there is a bursa
under the tendon of each head of the digastric
muscle of the under jaw.

There are two small bursee under the massefer
muscle, and one under the sterno-hyoid muscle.

There 1s a bursa situated between the hook-like
process of -the internal pterygoid process, and the
tendon of the circumflevus palati muscle.







LIGAMENTS OF THE TRUNK. 395

Within this joint, there is an interarticular car-
tilage, which 1s thinner in the centre than in the
circumference.

The skull is fixed to the cervical vertebra, by
a general capsular ligament, which surrounds the
condyles,

There is a perpendicular ligament extending
between the occipital bone, and upper part of
the tooth-like process of the second cervical ver-

tebra.
There are also two ligaments, one from each side

of the tooth-like process, which have been na-
med lateral ligaments, which are inserted into the
occipital bone before the condyles.

There is also a circular ligament arising from
the edge of the foramen spinale, which is inserted
into the edge of the foramen magnum.

Ligaments of the Vertebre.

THE tendons between the spinous and tranps-
verse processes of the vertebrae, serve the purpose
of ligaments, and have been named from their si-
tuations.

A strong ligament, with fibres which follow a
longitudinal direction, runs along the fore-parts
of the vertebre.

This ligament becomes broader the nearer it
approaches the os sacrum, and serves to bind
together and to defend the vertebrz,
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The heads of the ribs are retained in their places
by capsular ligaments, by which they are joined
to the vertebraz and intervertebral cartilages.

The ribs are united by their tubercles to the
transverse processes of the dorsal vertebrae, by
capsular ligaments.

There are also nternal and external ligaments
of the necks of the ribs. The former originate from
the superior margin of the neck of the ribs, and
are fixed into the inferior surfaces of the transverse
processes of the dorsal vertebra immediately
above ; and the latter, which arise from the up-
per margin of the necks of the ribs, are inserted
into the external margin of the inferior oblique

process of the vertebra above.

Ligaments of the Breast-Bone.

TrERE 1s a thick ligamentous sheath which
covers the breast-bone, the fibres of which. may
be observed passing in different directions.

There are also ligaments which arise from the
cartilages of the seventh rib, and are fixed into
the ensiform cartilage. /

Ligaments of the Pelvis, called Sacro-Ischiatic.

Tz principal ligaments not only unite the bones
of the pelvis, but also support the viscera of the
pelvis, and give origin to muscles,
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There is a capsular ligament proper to the os
coccygis, which serves to unite it to the os
sacrum.

Paupart’s ligament, or the crural arch, has been
described by some authors as a ligament of the
pelvis. I have described it as the tendon of the ex-
ternal oblique muscle of the abdomen.

The ligaments called #lio-sacral, take their rise
from the posterior spinous process of the os ilium,
and are fixed to the third and fourth spinous trans-
verse processes of the os sacrum.

There are strong capsular ligaments which con-
nect the os sacrum to the ossa innominata ; and
within these joints, there are three layers of car-
tilage, which adhere to the os sacrum upon the
joint being opened ; and within this joint, there 1s
a yellow-coloured ligamentous substance which
contains mucus.

The large apertures on the back-part of the os
sacrum, are surrounded by warious lLigaments,
which extend from one tubercle to another, and
which tend to protect’ the vesscls passing beneath
them.

The ossa pubis are united by a capsular liga-
ment, called the capsular ligament of the symphysis
pubis.

Upon opening this joint, we find, besides the
cartilage covering each of the ossa pubis, an inter-
mediate cartilage, somewhat like the intervertebral
cartilages, consisting of fibres disposed in a trans-
verse direction.
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OF THE EXTREMITIES.

ll

CHAPTER I

OF THE BONES OF THE SUPERIOR EXTRE-
MITIES.

T HE superior extiemities, consist of the shoulder,
arm, fore-arm, and hand.

The shoulder consists of the eclavicle and sca-
pula.

Of the C!ﬂﬁiﬂfﬂ.

The Cravicura, or collar-bone *, is the long
crooked bone, in figure like an Italick / placed al-
most horizontally between the upper lateral part
of the sternum, and what is commonly called the
top of the shoulder, which, as a clavis or beam, it
bears off from the trunk of the body.

The clavicle, as well as other long round bones,
is larger at its two ends, than in the middle. The
end next to the sternum § is triangular : the angle

* Os jugulare, jugulum, furcula, ligula, clavis, humerus qui<
quisdam.

t NezacPayis.
VOL. I. Ce
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bone are contiguous*, and are connected by a
firm ligament .

From this, a rough plain surface is extended
outwards, where the pectoral muscle has part of
its origin. Behind, the bone is made flat and
rough by the insertion of the larger share of the
subclavian muscle. After the clavicle begins to
be bended backwards, it is round, but soon after
becomes broad and thin; which shape it retains
to its external end. Along the external concavi-
ty, a rough sinuosity runs, from which some part
of the deltoid muscle takes its rise: Opposite to
this, on the convex edge, a scabrous ridge gives
msertion to a share of the cucullaris muscle. The
upper surface of the clavicle here is flat ; but the
lower is hollow, for lodging the beginning of the
musculus subclavius ; and towards its back-part
a tubercle rises, to which, and a roughness near
it, the strong short ligament connecting this bone
to the coracoid process of the scapula is fixed.

The external endf of this bone is horizontally
oblong, smooth, sloping at the posterior side, and
tipped in a recent subject with a cartilage, for its
articulation with the acromion scapule. Round
this, the bone is spongy, for the firmer connexion
of the ligaments.

‘The triangular unequal interior end of “each

* Dionis, Sixieme Demonst. des Os.

T WerrsrecnT, Syndesmolog, sect, 2. L. § 7

(8
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Of the Scapula.

Tue Scarura, or shoulder-blade, is the triangu-
lar bone situated on the outside of the ribs, with its
longest side, called its base, towards the spinal
processes of the vertebrz, and with the angle at
the upper part of this side about three inches,
and the lower angle at a greater distance from
these processes. The back-part of the scapula
has nothing but the thin ends of the serratus an-
ticus major, and subscapularis muscles between 1t
and the ribs : But as this bone advances forwards,
its distance from the ribs increases. The upper
or shortest side, called the superior costa of the
scapula, is nearly horizontal, and parallel with the
second rib. The lower side, which is named the
inferior costa, 1s extended obliquely from the
third to the eighth rib. The situation of this
bone, here described, is when people are sitting
or standing in a state of inactivity, and allowing
the members to remain in the most natural easy
posture. The inferior angle of the scapula is very
acute ; the upper one is near to a right angle
and what 1s called the anterior, does not deserve
the name, for the two sides do not meet to form
an angle. The body of this bone is concave to-
wards the ribs, and convex behind, where it has
the name of dorsum. Three processes are gene-
rally reckoned to proceed from the scapula. The
first is the large spine that rises from its convex

Gecs






OF THE SCAPULA., 407

by part of the subscapularis; and between the
two a ridge with a small depression appears, where
the longus extensor cubiti has its origin,

The superior costa is very thin; and near 1ts
fore-part there is a semilunar nitch, from one
end of which to the other, a ligament is stretched ;
and sometimes the bone is continued, to form one,
or sometimes two holes for the passage of the sca-
pular blood-vessels and nerves. Immediately be-
hind this semilunar cavity, the corace-hyoid muscle
has 1ts rise. From the nitch to the termination
of the fossa for the teres-minor, the scapula is nar-
rower than any where else, and supports the third
process. This part has the name of cervix.

The whole dorsum of the scapula is divided
mnto two cavities by the spine, which is stretched
from behind forwards, much nearer to the supe-
rior than to the inferior costa.

The cavity above the spine is really concave,
where the supra-spinatus muscle is lodged ; while
the surface of this bone below the spine, on which
the infra-spinatus muscle is placed, is convex, ex-
cept a fossa that runs at the side of the inferior
costa.

The internal or anterior surface of this bone is
hollow, except in the part above the spine, which
1s convex. The subscapularis muscle is extended
over this surface, where it forms several ridges
and intermediate depressions, commonly mistaken
for prints of the ribs; they point out the inter-

Cc4
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rises ; and from the lower one, the coracobrachia-
lis has its origin. At the upper part of the root
of this process, immediately before the semilunar
cavity, a smooth tubercle appears, where a liga-
ment from the clavicle is fixed. From all the ex-
ternal side of this coracoid apophyse, a broad li-
gament goes out, which becomes narrower where
it is fixed to the acromion. The sharp pain, vio-
lent inflammation, and tedious cure of contusions
in this part, are probably owing to these tendons
and ligaments being hurt.

From the cervix scapula the third process is
produced. The fore-part of this 1s formed into
a glenoid cavity *, which 1s of the shape of the
longitudinal section of an egg, being broad below,
and narrow above. Between the brims of this
hollow and the fore-part of the root of the spine,
a large sinuosity is left, for the transmission of the
supra and infra spinati muscles ; and on the upper
part of these brims we may remark a smooth sur-
face, where the second head of the biceps flexor
cubiti has its origin. The root of the supercilia
1s rough all round, for the firmer adhesion of the
capsular ligament of the articulation, and of the
cartilage which 1s placed on these brims, where
it is thick, but becomes very thin as it is continued
towards the middle of the cavity, which it lines
all over.

® Qu axé*rﬂ-m;,
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anterior half of it; and in some old subjects I
have found a sesamoid bone here *. The scapula
is connected to the head, os hyoides, vertebra, ribs,
and arin-bone, by muscles, that have one end fast-
ened to these bones, and the other to the scapula,
which can move it upwards, downwards, back-
wards, or forwards; by the quick succession of
these motions, its whole body is carried in a circle.
But being also often moved, as upon an axis per-
pendicular to its plane, its circumference turns in
a circle, whose centre this axis is+. Whichever
of these motions it performs, it always carries the
outer end of the clavicle and the arm along with
it. The glenoid cavity of this bone receives the
os humeri, which plays 1n 1t as a ball in a socket, as
will be explained more hereafter.

The scapula serves as a fulcrum to the arm g
and, by altering its position on different occa-
sions, allows always the head of the os humeri
a right situated socket to move in ; and thereby
extends the sphere of motion of the superior
extremity, and affords the muscles which rise
from it more advantageous actions, by altering
their directions to the bone which they are to
move. T'his bone also serves to defend the back-
part of the thorax, and is often employed to sus-
tain weights, or to resist forces, too great for the
arm to bear.

* Jac. SvLv. Isagog. Anat. lib. 1. cap. 2.

+ See WinsLow, Memoires de I'Acad. des Sciences, 1726.
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the teres minor, is inserted. Between these two
tubercles, exactly in the fore-part of the bone,
a deep long fossa is formed, for lodging the tern-
dinous head of the biceps flevor cubiti ; which,
after passing, in a manner peculiar to itself, through
the cavity of the articulation, 1s tied down by
a tendinous sheath extended across the fossa;
in which, and in the neighbouring tubercles, are
several remarkable holes, which are penetrated
by the tendinous and ligamentous fibres, and by
vessels. On each side of this fossa as 1t descends
in the os humeri, a rough ridge, gently flatted in
the middle, runs from the roots of the tubercles.
The tendon of the pectoral muscle is fixed into
the anterior of these ridges, and the latissimus dorsi,
and teres major, are inserted into the internal one.
A little behind the lower end of this last, another
rough ridge may be observed, where the coraco-
brachialis is inserted. From the back-part of the
root of the largest tubercle, a ridge also is con-
tinued, from which the brevis extensor cubiti rises.
This bone is flatted on the inside, about its middle,
by the belly of the biceps flexor cubiti. In the
middle of this plain surface, the entry of the
medullary artery is seen slanting obliquely down-
wards. At the fore-side of this plane, the bone
rises in a sort of ridge, which is rough, and often
has a great many small holes in it, where the ten-
don of the strong deitoid muscle is inserted ; on
each side of which, the bone is smooth and flat,
where the brachizus internus rises. The exterior






OF THE 05 HUMERI, 415

out into two processes, one on each side: These
are called condyles ; from each of which a strong
ligament goes out to the bones of the fore-arm.
The external condyle, which has an obliqug di-
rection also forwards in respect of the internal,
when the arm is in the most natural posture *, Is
equally broad, and has an obtuse smooth head
rising from it forwards.

From the rough part of the condyle, the infe-
rior head of the bicornis +, the extensor digitorum
communis, extensor carpi ulnaris I anconaus, and
some part of the supinator radii brevis, take their
rise ; and on the smooth head the upper end of
the radius plays. Immediately on the outside of
this, there is a sinuosity made by the shorter head
of the bicornis muscle, upon which the muscular
nerve is placed.

The internal condyle is more pointed and pro-
tuberant than the external, to give origin to some
part of the flexor carpi radialis §, pronator radii
teres, palmaris longus, flexor digitorum sublimus,
and flexor carpi ulnaris |. Between the two
condyles, is the trochlea or pully, which consists
of two lateral protuberances, and a middle cavity,

“ that are smooth and covered with cartilage.

* WinsLow, Memoires de I'Acad. des Sciences, 1722,
t Radialis externus. Alb.
T Ulnaris externus. Alb.
§ Radialis internus. Alb.

| Ulnaris internus, Alb.
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and most frequent force is applied to thrust the
head of the bone out of its place, It is true that
there is not nearly so strong a defence at the lower
part of the articulation; but in the ordinary pos-
tures of the arm, that is, so long as it is at an
acute angle with the trunk of the body, there can-
not be any force applied at this place to occasion
a'luxation, since the joint is protected so well
above.

The motions which the arm enjoys by this ar-
ticulation, are to every side ; and by the succes-
sion of these different motions, a circle may be de-
scribed. Besides which, the bone performs a con-
siderable rotation round its own axis. But though
this can be performed with the round head in all
positions 3 yet as these vary, the effects upon the
body of the bone are very different : For, 1f the
middle of the head is the centre of rotation, as it
is when the arm hangs down by the side, the bo-
dy of the bone is moved only forwards and back-
wards ; because the axis of motion of the head is
nearly at right angles with the length of the
bone * ; whereas, when the arm is raised to right
angles with the trunk of the body, the centre of
motion, and the axis of the bone, come to be in
the same straight line ; and therefore the body of
the os humeri performs the same motion with
its head.—Though the motions of the arm seem
to be very extensive, yet a large share of them

VOL. L. 1921

* HirrocraT, de articul. § 1,
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finger ; supposing the hand always to be in a
middle position between pronation and supinas
tion. '

Of the Ulna.

The Urna *, so named from its being used as
a measure, is the longest of the two bones of the
fore-arm, and situated on the outside of the ra-
dius. . ,

At the upper end of the ulna are two proces-
ses,—The posterior is the larger, and formed like
a hook; whose concave surface moves upon the
pully of the os humeri, and is called olecranon ,
or top of the cubit. The convex back-part of it
is rough and scabrous; where the longus, brevis,
and brachizus externus, are mserted.

The olecranon makes it unnecessary that the
tendons of the extensor muscles should pass over
the end of the os humeri; which would have
been of 11l consequence in the great flexions of this
joint, or when any considerable external force is
applied to this part . The anterior process is not
so large, nor does it reach so high as the one be-

* Cubitus, mnyve, wpemixrer, focile majus, canna vel arundo
major, et inferior brachii.

T Ayza, gibber cubitus, additamentum necatum.

§ Winsrow, Exposition anatomique du corps humain, traité
des os secs, § 979.

Did ¢
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On the outside of that we observe a smooth con-
cavity, where the flexor digitorum profundus takes
its origin.

The body of the ulna is triangular.

The internal angle is very sharp where the lLi-
gament that connects the two bones is fixed : The
sides which make this angle, are flat and rough,
by the action and adhesion of the many muscles
which are situated here.

_At the distance of one third of the length of the
ulna from the top, in its fore-part, the passage of
the meduilary vessels is to be remarked slanting
upwards.

The external side of this bone i1s smooth, some-
what convex, and the angles at each edge of it are
blunted by the pressure of the muscles equally dis-
posed about them.

As this bone descends, it becomes gradually
smaller ; so that its lower end terminates in a little
head, standing on a small neck,

Towards the fore but outer part of which last,
an oblique ridge runs, that gives rise to the pro-
nator radii quadratus.

The head is round, smooth, and covered with a
cartilage on its internal side, to be received into
the semilunar cavity of the radius ; while a styloid
process * rises from its outside, ‘to which is fixed

a strong ligament that is extended to the os cu-
neiforme and pisiforme of the wrist.

* )
Teepecidr, malleolus externus,

Dd3§
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Of the Radius.

The Rapius ¥, so called from its imagined re-
semblance to a spoke of a wheel, is the bone pla-
ced at the inside of the fore-arm.

Its upper end is formed into a circular little head,
which 1s hollowed for its articulation with the
tubercle at the side of the pully of the os humeri ;
and the half of the round circumference of the
head next to the ulna is smooth, and covered with
a cartilage, in order to be received into the semi-
lunated cavity of that bone.

Below the head, the radius is much smaller;
therefore this part is named its cerviz, which is
made round by the action of the supinator radii
brevis.

At the external root of this neck, a tuberous
process rises ; into the outer part of which the bi-
ceps flexor cubiti is inserted. From this, a ridge
runs downwards and inwards, where the supina-
tor radii brevis is inserted ; and a little below, and
behind this ridge, there is a rough scabrous sur-
face, where the pronator radii teres is fixed.

The body of the radius is not straight, but con-
vex on its internal and posterior surfaces ; where
it 1s also made round by the equal pressure of the
circumjacent muscles, particylarly of the exten-
sors of the thumb; but the surfaces next to the
ulna are flatted and rough, for the origins of the

5 B & - r
Kegxic, wagamnysor, focile minus, canna minor, arundo minor,
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cond joint of the thumb; immediately above
which, a little rough surface shews where the
supinator radii longus is inserted.

The ridges at the sides of the grooves, in which
the tendons play, have an annular ligament fixed
to them, by which the several sheaths for the
tendons are formed. The fore-part of this end of
the radius is also depressed, where the flexors of
the fingers and flexor carpi radialis pass.

The external side is formed into a semilunated

- smooth cavity, lined with a cartilage, for receiv-
'ing the lower end of the ulna.

The lowest part of the radius is formed into an
'oblong cavity ; in the middle of which is a small
'transverse rising, gently hollowed ; while the ri-
'sing itself is insinuated into the conjunction of
ithe two bones of the wrist that are received into
ithe cavity.

The internal side of this articulation is fenced
Iby a remarkable process* of the radius, from
which a ligament goes out to the wrist, as the sty-
lloid process of the ulna with its ligament guards
1it on the outside.

The ends of both of the bones of the fore-arm-
tbeing thicker than the middle, there is a consider-
iable distance between the bodies of these bones ;
in the larger part of which a strong tendinous,
tbut thin ligament is extended, to give a large
cenough surface for the origin' of the numerous

* Malleolus internus, processus styloides.
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fibres of the muscles situated here, that are so
much sunk between the bones, as to be protected
from injuries, to which they would otherwise be
exposed. But this ligament is wanting near the
upper end of the fore-arm, where the supinator
radii brevis, and flexor digitorum profundus, are
immediately connected *, 3

Both ends of the bones of the fore-arm are first
cartilages, and then epiphyses in children.

As the head of the radius receives the tubercle
of the os humeri, it is not only bended and extend-
ed along with the ulna, but may be moved round
its axis in any position ; and that this motion
round its axis may be sufficiently large, the li-
gament of the articulation is extended farther
down than ordinary on the neck of this bone, be-
fore it is connected to it ; and it is very thin at
its upper and lower part, but makes a firm ring in
the middle.

This bone is also joined to the ulna by a double
articulation ; for above, a tubercle of the radius
plays in a socket of the ulna; whilst below, the
radius gives the socket, and the ulna the tubercle ;
But then the motion performed in these two is
very different ; for at the upper end, the radius
does no more than turn round its axis; while at
the lower end, it moves in a sort of cycloid upon
the round part of the ulna ; and as the hand is ar-
ticulated and firmly connected here with the ra-
dius, they must move together.

. "W'EITBRECI-IT,. Syndesmolog. fig. 10, 11.
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When the palm is turned uppermost, the radius.
is said to perform the supination ; when the back
of the hand is above, it is said to be prone, But
then the quickness and large extent of these two
motions are assisted by the ulpna, which, as was
before observed, can move with a kind of small
rotation on the sloping sides of the pully. This
lateral motion, though very inconsiderable in the
joint itself, is conspicuous at the lower end of
such a long bone ; and the strong ligament con-
necting this lower end to the carpus, makes the
hand more readily obey these motions, When
we design a large circular turn of our hand, we
increase it by the rotation of the os humeri, and
sometimes employ the spine and inferior extremi-
ties to make these motions of propation or supina-
tion of the hand large enough.

Of the Hand.

The Haxp * comprehends all from the joint of
the wrist to the point of the fingers. Its back-
part is convex, for greater firmness and strength ;
and 1t is concave before, for containing more
surely and conveniently such bodies as we take
hold of.

One half of the hand has an obscure metion in
comparison of what the other has, and serves as a
base to the moveable half; which can be extend-

¥ Axpoxrig, SUmMma manus.
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‘The trapezoides is immediately on the outside
of the trapezium,

The os magnum is still more external. -

The unciforme is farther to the side of the little
finger.

Of the Os Scaphoides.

The Os Scaproipes * is the largest of the eight
except one. It is convex above, concave and ob-
lIong below ; and bears a distant resemblance to a
boat ; hence its name. Its smooth convex sur-
face is divided by a rough middle fossa, which
runs obliquely cross it. The upper largest divi-
sion is articulated with the radius. Into the fossa
the common ligament of the joint of the wrist is
fixed ; and the lower division is joined to the tra-
pezium and trapezoides. The concavity receives
more than an half of the round head of the os
magnum. The external side of this hollow is
tormed into a semilunar plane, to be articulated
with the following bone. The internal, posterior,
and anterior edges are rough, for fixing the liga-
ments that connect it to the surrounding bones.

Of the Os Lunare.

The Os Lunare { has a smooth convex upper
surface, by which it is articulated with the radius.

* KoTvloendie, naviculare.
+ Lunatum.
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The internal side, which gives the name to the
bone, is in the form of a crescent, and is joined
with the scaphoid ; the lower surface is hollow,
for receiving part of the head of the os magnum.
On the outside of this cavity is another smooth,
but narrow oblong sinuosity, for receiving the up-
per end of the os unciforme. On the outside of
which a small round convexity is found, for its
connexion with the os cuneiforme. Betwéen the
great convexity above, and the first deep inferior
cavity, there is a rough fossa, in which the cir-
cular ligament of the joint of the wrist is fixed.

Of the Os Cuneiforme:

The Os CoxerrorME * is broader above, and
towards the back of the hand, than it is below and
forwards : which gives it the resemblance of a
wedge. The superior slightly convex surface is
included in the joint of the wrist, being opposed
to the lower end of the ulna. Below this the
cuneiforme bone has a rough fossa, wherein the
ligament of the articulation of the wrist is fixed.
On the internal side of this bone, where it is con-
tiguous to the os lunare, it is smooth and slightly
concave.

Its lower surface, where it is contiguous to the
os unciforme, is oblong, somewhat spiral, and con-
cave.

* Triquetrum.
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Near the middle of its anterior surface a circu-
lar plane appears, where the os pisiforme is sus-
tained. :

Of the Os Pisiforme,

The Os PisirorME * is almost spherical, except
one circular plane, or slightly hollow surface,
which is covered with cartilage for its motion on
the cuneiform bone, from which its whole rough
body is prominent forwards into the palm; having
the tendon of the flexor carpi ulnaris, and a liga-
ment from the styloid process of the ulna, fixed to
its upper part; the transverse ligament of the
wrist 1s connected to its internal side ; ligaments
extended to the unciforme bone, and to the os
metacarpi of the little finger, are attached to its
lower part; the abductor minimi digiti has its
orgin from 1ts fore-part ; and, at the internal side
of it, a small depression is formed, for the passage
of the ulnar nerve,

Of the Trapezium.

The Trapezium+ has four unequal sides and
angles in its back-part, from which it has got it

* Cartilaginosum, subrotundum, rectum.

* Os cubiforme, trapezoides, multangulum majus.
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name. Above, its surface is smooth, slightly hol-
lowed, and semicircular, for its conjunction with
the os scaphoides. 1Its external side is an oblong
concave square, for receiving the following bone.

The inferior surface is formed into a pulley ;
the two protuberant sides of which are external
and internal. On this pulley the first bone of the
thumb is moved.

At the external side of the external protube-
rance, a small oblong smooth surface is formed by
the os metacarpi indicis.

The fore-part of the trapezium is prominent in
the palm, and, near to the external side, has a sinu-
osity in it, where the tendon of the flexor carpi
radialis 1s lodged ; on the ligamentous sheath of
which the tendon of the flexor tertii internodii
pollicis plays : And still more externally the bone
is scabrous, where the transverse ligament of the
wrist is connected, the abductor and flexor primi
internodii pollicis have their origin, and ligaments
go out to the first bone of the thumb.

Of the Os Trapezoides.

The Os Trarrzoipks *, so called from the ir-
regular quadrangular figure of its back-part, is the
smallest bone of the wrist, except the pisiforme.

The figure of it is an irregular cube.

* Trapezium, multangulum minus.
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It has a small hollow surface above, by which
it joins the scaphoides ; a long convex one internal-
ly, where it is contiguous to the trapezium ; 2
small external one, for its conjunction with the os
magnum ; and an inferior convex surface, the
edges of which are however so raised before and
behind, that a sort of pulley is formed, where it
sustains the os métacarpi indicis.

Of the Os Magnum.

The Os Macnum * so called because it 1s the
largest bone of the carpus, is oblong, having four
quadrangular sides, with a round upper end, and
a triangular plain one below.

The round head is divided by a small rising,
opposite to the connexion of the os scaphoides and
lunare, which together form the cavity for recetv-
ing it. On the inside, a short plain surface joins
the os magnum to the trapezoides.

On the outside is a long narrow concave sur-
face, where it 15 contiguous to the os unciforme.

The lower end, which sustains the metacarpal
bone of the middle finger, is triangular, slightly
hollowed, and farther advanced on the internal
side than on the external, having a considerable
oblong depression made on the advanced inside by

the metacarpal bone of the fore-finger ; and gene-
VOL. 1. Eoe

# Maximum, capitatum.
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some few cases, where something extraordinary
was to be observed ; and I have designedly omit-
ted the other rough surfaces, lest, by crowding too
many words in the description of such small
bones, the whole should be unintelligible : But
these scabrous part of the bones may easily be un-
derstood, after mentioning their figure, if it is ob-
served, that they are generally found only towards
the back or palm of the hand ; that they are all
plain, larger behind than before ; and that they
receive the different ligaments, by which they are
either connected to neighbouring bones, or to one
another ; for these ligaments cover all the bones,
and are so accurately applied to them, that, at first
view; the whole carpus of a recent subject appears
one smooth bone*.

As the surfaces of these bones are larger be-
hind, the figure of the whole conjoined must be
convex there, and concave before ; which concavi-
ty is still more increased by the os pisiforme, and
process of the os unciforme, standing forwards on
one side, as the trapezium does on the other: And
the bones are securely kept in this form, by the
broad strong transverse ligament connected to
these parts of them that stand prominent into the
palm of the hand. The convexity behind renders
the whole fabric stronger, where it is most expos-
ed to injuries; and the large anterior hollow is

Ee?

* Galen de usu part. lib. 2. eap. 8. .Fora particular description
ef these ligaments, see WerTBRECHT. Syndesmolog. p. 5.—68,
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necessary for a safe passage to the numerous ves-
sels, nerves, and tendons of the fingers,

The substance of these bones is spongy and
cellular, but strong in respect of their bulk.

The three first bones of the carpus make an ob-
long head, by which they are articulated with the
cavity at the lower ends of the bones of the fore-
arm 3 so as to allow motion to all sides, and, by a
quick succession of these motions, ‘they may be
moved in a circle. But as the joint is oblong, and
therefore the two dimensions are unequal, no mo-
tion is allowed to the carpus round its axis, except
what it has in the pronation and supination along
with the radius.

The articulation of the first three bones of the
superior row, with the bones of the inferior, is
such as allows of motion, especially backwards
and forwards ; to the security and easiness of which
the reception of the os magnum into the cavity
formed by the scaphoides and lunare contributes
considerably : And the greater number of the
muscles that serve for the motion of the wrist on
the radius, being inserted beyond the conjunction
of the first row of bones with the second, act
equally on this articulation as they do on the for-
mer ; and the joint formed with the radius being
the most equally moved, the first effect of these
muscles is on it ; and the second row of the car-
pus is enly moved afterwards. Thus the mo-
tion. of the wrist is greater than otherwise it
could have had safely : For, if as large motion had
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been given to one joint, the angle of flexion would
have been very acute, and the ligaments must
have been longer than was consistent with the firm-
ness and security of the joint.

The surfaces of articulation of the other bones
are plain, and scarcely allow of any more motion,
because of the strong connecting ligaments, than
to yield a little, and so elude the force of any
external power; and to render the back of the
wrist a little more flat, or the palm more hollow,
‘ON proper occasions. '

The carpus serves as a base to the hand, pro-
tects its tendons, and affords a free large motion.

All the bones of the carpus are in a cartilaginous
state at the time of birth. ;

On account of the many tendons that pass upon
the lower end of the fore-arm and the carpus, and
of the numerous ligaments of these tendons and
of the bones, which: are lubricated by synovia ;
the pain of sprains here is acute, the parts take
long time to recover their tone, and their swellings
are very obstinate,

Of the Metacarpus.

The METacARPUS * consists of four bones which
sustain the fingers. Each bone is long and round,
with its ends larger than its body.

The upper end, which some call the base, is

lie8d

E 3 g a 35 e
Kriis wgam mun, 5353, &'ydngor, xvsnior, postbrachiale, pectus,
palma pecten,
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The metacarpal bones are joined above to the
ossa carpi, and to each other by nearly plain sur-
faces. The movements of these bones are there-
fore limited. Thearticulation of their round heads
at the lower ends with the cavities of the first bones
of the fingers, is to be taken notice of hereafter.

The metacarpal bones are concave towards the
palm of the hand, and their basis form the arch of
the carpus,

The spaces between them lodge muscles, and
their small motion makes them fit supporters for
the fingers to play on.

The ossa metacarpi may be distinguished from
each other by the following marks.

The os metacarpi indicis is generally the longest.
Its base, which is articulated with the os trape-
zoides, is hollow in the middle.

The small ridge on the internal side of this ob-
long cavity is smaller than the one opposite to
it, and is made flat on the side by the trapezium.

The exterior ridge is also smooth, and flat
on its outside, for its conjunction with the os mag-
num ; immediately below which a semicircular
smooth flat surface shews the articulation of this
to the second metacarpal bone.

The back- part of this base is flatted, where the
long head of the extensor carpi radialis* is insert-
ed ; and its fore-part is prominent, where the ten-
don of the flexor carpi radialis § is fixed.

Eca

* Radialis externus. Alb.
+ Radialis internus. Alb,
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ly resist bodies pressed against them by the thumb,
or fingers, or both.

The Os metacarpi digiti annulans is shorter than
the second metacarpal bone.  Its base 1s semi-
circular and convex, for its conjunction with the
os unciforme. On its internal side are two smooth
convexities, and a middle fossa, adapted to the se-
cond metacarpal bone. The external side has a
~ triangular smooth concave surface to join it with
the fourth one. The anterior ridge of its body
is situated more to the out than to the inside.
The tubercles near the head are equal. The mo-
tion of this third metacarpal bone is greater than
the motion of the second.

The Os metacarpi minimi digiti is the smallest
and sharpest. Its base is irregularly convex, and
rises slanting outwards. Its internal side is exactly
adapted to the third metacarpal bone. The ex-
ternal has no smooth surface, because it is not con-
tiguous to any other bone; but it is prominent
where the extensor carpi ulnaris is inserted. As
this metacarpal bone is furnished with a proper
moving muscle, has the plainest articulation, is
most loosely connected and least confined, it not
only enjoys a much larger motion than any of the
rest, but draws the third bone with it, when the
palm of the hand is to be made hollow by its ad-
vancement forwards, and by the prominence of
the thumb opposite to it.

There are two bones in the thumb, and three in
¢ach of the fingers.
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Of the Thumb.

The Tuums* is situated obliquely in respect
of the fingers, neither directly opposite to them,
nor in the same plane with them. Its bones
are much thicker and stronger in proportion to
their length, than the bones of the fingers are :
Which was extremely necessary, since the thumb
counteracts all the fingers.

The first bonet of the thumb has its hase adapt-
ed to the double pulley of the zrapezium : For, in
viewing it from one side to the other, it appears
convex in the middle ; but when considered from
behind forwards, it is concave there. The edge
at the fore-part of this base is produced farther
than any other part; and round the back-part of
the base, a rough fossa may be seen, for the con-
nexion of the ligaments of this joint. The body
and head of this bone are of the same shape as
the ossa metacarpi ; only that the body is shorter,
and the head flatter, with the tubereles at the fore-
part of its root larger.

The articulation of the upper end of this bone
is uncommon : For though it has protuberances
and depressions adapted to the double pulley of
the trapezium ; yet it enjoys a circular motion,

* Asriyug dixerdurds, magnus digitus, premanus.
~+ Primum internodium, or metacarpal bone of the thumb,
Alior,
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as the joints do where a round head of one bone
plays in the orbicular socket of another; only it
is somewhat more cenfined and less expeditious,
but stronger and more secure, than such joints ge-
nerally are.

This bone of children is in the same state with
the metacarpal bones.

The second bone of the thumb is somewhat like
the third of the fingers, and has a large base
formed into an ohlong cavity, whose greatest
length is from one side to the other. Round it
several tubercles may be remarked, for the inser-
tion of ligaments. Its body is convex, or a half-
round behind ; but flat before, for lodging the
tendon of the long flexor of the thumb, which is
tied down by ligamentous sheaths that are fixed
on each side to the angle at the edge of this flat
surface. The lower end of this second bone has
two lateral round protuberances, and a middle ca-
vity, whose greatest extent of smooth surface is
forwards.

The articulation and metion of the upper end
of this second bone is as singular as that of the
former. For its cavity being joined to the round
head of the first bone, it would seem at first view
to move in all directions; yet, because of the
strength of its lateral ligaments, oblong figure of
the joint itself, and mobility of the first joint,
this joint can be bended and extended only.

‘The bones of the fingers are arranged in three
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bones, named phalanges*. All of them have
‘half round convex surfaces, covered with an
aponeurosts, formed by the tendons of the exten-
sors, lumbricales, and interossei, and placed direct-
ly backwards, for their greater strength, and their
flat concave part is forwards, for taking hold more
surely, and for lodging the tendons of the flexor
‘muscles, The ligaments for keeping down these
‘tendons are fixed to the angles that are between
the convex and concave sides.

The bones of the first phalanx of the fingers,
‘answer to the description of the second bone of
‘the thumb : only that the cavity in their base is
‘not so oblong ; nor is their motion on the meta-
carpal bones so much confined : for they can be
moved laterally or circularly, but have no rota-
tion or a very small degree of it round their
‘axis.

Both the ends of this first phalanx are in a car-
tilaginous state at birth; and the upper one is af-
terwards affixed in form of an epiphyse.

The second bone of the fingers has its base form-
“ed into two lateral cavities, and a middle protu-
‘berance ; while the lower end has two lateral pro-
tuberances and a middle cavity : therefore it is
‘joined at both ends in the same manner, which
_none of the bones of the thumb are. .

* Seytalidee, internodia, scuticula, agmina, acies, condyle.
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This bone is in the same condition with the for-

mer 1n children. R
The third bone differs nothing from the descrip-
tion of the second bone of the thumb, excepting in

the general distinguishing marks ; and therefore
the second and third phalanx of the fingers enjoy
only flexion and extension.

The upper end of this third phalanx, is a car-
tilage in a ripe child; and is only an epiphyse after,
till the full growth of the body.

The phalanges of the several fingers differ only
as to magnitude. The bones of the middle finger
being the longest and largest, those of the fore-
finger come next to that in thickness, but not in
length, for those of the ring-finger are a little
longer. The little-finger has the smallest bones.
Which disposition is the best contrivance for
holding the largest bodies; because the longest
fingers are applied to the middle largest peri-
phery of such substances as are of a spherical .
figure *,

Lest I should. seem to have forgot the small
bones at the joints of the hand, I desire now to re-
fer to the description of them, under the common
title of sesamoid bones, which 1 have placed after
the bones of the feet.

* Galen de usu'part. lib. 1. cap. 24,
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CHAPTER II.

OF THE APONEUROSIS, AND MUSCLES OF
THE SUPERIOR EXTREMITIES.

THE muscles of the superior extremities may be
arranged into the following classes, 1. Into the
muscles of the shoulder; 2. Into the muscles of -
the arm ; 3. Into the muscles of the fore-arm ;
4, Into the muscles of the hand *.

* T have adopted the names of some of the muscles, which
liave been proposed by Professor Dumas, of Montpellier; and
to render these intelligible to my reader, have subjoined the

following table, as he has also changed the names of the proces-
ses of the bones.
NEW TERMS or DUMAS, OLD NAMES.
Sus-AcRoyIoN, The edge of the Clavicle
above the Acromion of the
Scapula.
Sous-ACROMION, Edgo of the same bone be«
neath the same process.
TROCHITER, Greater protuberanee of the
Os Humeri.
TrocHIN, Lesser protuberance of the
Os Humeri.
EPITROCHLEE, The internal condyle of the

0Os Humeri.
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SecT. 1.

OF THE APONEUROSIS OF THE SUPERIOR EXTRE-
MITY, AND MUSCLES PROPER TO IT.

The muscles of the superior extremity are cover-
ed and fixed down by a tendinous aponeurosis,
which extends from the different processes of the
bones, and'is by some authors said to take its ori-
gin from these.

The tendinous aponeurosis is thicker on the
outer than on the inner side of the arm, and it is
thicker on the fore-arm than on the humerus, and
at the wrist, the fibres of it are thicker, and are
sald-to form the annular ligaments.

The superficial veins of the arm are disposed
between the skin, and the tendinous aponeurosis,
and also the branches of the superficial nerves, and
many lymphatic vessels.

There is a strong fascia in the fore-arm, as in
the leg.

The fascia is attached to the condyles of the
humerus, and to the olecranon Ulna, and it is

EpPicoNDYLE, The external condyle of the
Os Humeri:

PHALANGE, The 1st phalanx of the
Fingers or Toes.

PHALANGINE, The 2d phalanx.

PHALANGETTE, The 8d phalanx,
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stronger on the back than on the fore-part of the
arm, in consequence of the addition of tendinous
fibres from the triceps extensor muscle : and the
tendinous aponeurosis of the fore-part of the arm is
rendered stronger by the addition of tendons from
the scapulo-radialis muscle,

This fascia sends processes between the muscles
of the fore-arm, which have been named by some
authors intermuscular ligaments, from which many

tendinous muscular fibres take their origin.

At the wrist there are two annular ligaments, the
ligamentum carpi annulare posterius, under which
the tendons of the extensor muscles pass, which
extends transversly between the styloid process of
the ulna, and os pisiforme, and is fixed to the sty-
loid process of the ulna, and the lhgamentum carpi
anterius, which passes across the fore-part of the
wrist, extends between the os pisiforme and
os unciforme, and the os scaphoides, and un-
der this, the tendons of the flexor muscles pass to
the hand.

In the palm of the hand, there is a strong fascia,
which is connected with the tendon of the palma-
ris longus, and which covers the greater share of
the palm of the hand, and is fixed to the roots of
the fingers by an equal number of double slips of
tendon.

There are two muscles proper to the tendinous
aponeurosis of the superior extremity, the Epi-
TROCHLO-PAaLMARIS, or Palmaris Longus, and the
ParLmaro-Curaneus, or Palmaris Brevis.
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ErrrrocHLo-PaLmaris, or Palmaris Longus.

This muscle, which takes its origin from the
internal condyle of the os humeri, and is fixed into
the ligamentum carpi annulare, by means of its
tendon, stretches the tendinous aponeurosis, and
assists in bending the hand.

Parmaro-CuTanEeus, or Palmaris Brevis.

This small muscle, which crosses the aponeu-
rosis of the palm of the hand, and extends between
the ligamentum carpi annulare anterius, and the
aponeurosis palmaris, and 1s fixed into the skin
which covers the abductor minimi digiti and os pisi-
forme ; assists in contracting the palm of the hand.

Sect. II.

MUSCLES OF THE SHOULDER.
CosTo-ScaruLarts, or Serratus Anticus Major.

This muscle is connected to the nine superior
ribs, and is inserted into the whole length of the
base of the scapula. _

The under part of this muscle pulls the shoulder
downwards and forwards, and the upper anta-
gonize the under ¥, g

VOL. L 108 3

* Vid. Plate xxii. letters EE,
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TRACHELO-SCARULARIS, or Levator Scapule.

This muscle takes its rise by fleshy slips from
the transverse processes of the five superior cervi-
cal vertebrae, and is fixed into the superior angle
of the scapula

By this muscle the scapula is raised, and pulled
forwards.

CosT0-COoRACOIDEUS-ScAPULARIS, or Pectoralis
Minor.

This muscle takes its origin from the 3d, 4th
and 5th ribs, passes obliquely outwards, and is
fixed into the coracoid process of the scapula;
it pulls the scapula downwards, and also forwards ;
or it may raise the ribs during a laborious inspira-
tion.

Dorso-SuB-AcrRoMIALIS, or Trapexius.

This muscle arises from the middle of the
occipital arch, from the corresponding muscle,
over the spinous processes of the cervical verte-
bree, from the spinous processes of the two in-
ferior cervical, and all the dorsal vertebrae; and is
inserted into the whole of the spine of the scapula,
- the acromion scapule, and the scapulary part of
the clavicle. 4

The different porftions of this muscle are sub-
servient to different purposes, the superior part
raises the shoulder ; the lower part pulls it down-
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wards, and the middle portion draws the shoul- -
ders towards each other; and when the scapule are
fixed, this muscle assists In moving the head
backwards.

Dorso-ScapruLaris, or Rhomboideus.

This muscle, which arises from the spinous
processes of the 5th 6th, and 7th cervical verte-
bre, and the four uppermost dorsal vertebree, is
fixed into the whole length of the base of the sca-
pula, and tends to draw the scapula backwaurds ancl

upwards.

Costo-CLAVIUS, or Subclavius.

This muscle fills up the space between the
clavicle and first rib ; it arises from the cartilage of
the first rib, and is fixed into the under surface of
the clavicle, as far as the coracoid process of the
scapula.

It pulls the clayicle down.

ScArvro-Hyoiptus, or Omo-kyoideys.

This muscle arises from the superior costa of
the scapula, and passes obliquely upwards, and
forwards under the sterno-mastoideus, under which
it becomes tendinous, and is fixed into the base of
the os hyoides, at the side of the sterno-hyoideus.

By this muscle the os hyoides is pulled down to
one side, and when both muscles act, the os bhy-

oides is drawn directly downwards.
i o 1
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Sect. I11.

MUSCLES OF THE ARM.

The muscles of the arm arise from the trunk of
the body, or from the processes of the scapula.

SterNo-HumeraLts, or Pectoralis Major.

"This muscle rises from the upper and middle bone
of the sternum, sternal portion of the clavicle, and
the cartilages of the 5th and 6th ribs, it covers
the front of the breast, and is fixed by a flat twisted
tendon, into the ridge which bounds the outer
edge of the groove for the tendons of the long
head of the scapulo-radialis muscle.

By this muscle, the humerus is brought forward,
and the arm thrown across the breast *.

Lumso-HumerALls, or Latissimus Dorsi.

This thin and broad muscle, which covers the
greater share of the back-part of the trunk of the
body, takes its rise from the os sacrum, crest of
the os ilium, and spinous processes of the lumbar
and seven inferior dorsal vertebra, and from the
extremities of the four lowest ribs. The fleshy
fibres ascend obliquely, pass over the inferior
angle of the scapula, are collected, twisted in the
axilla, and then fixed into the inner edge of the
groove which receives the long tendon of the sca-
pulo-radialis +.

* Vid. Plate xxii. letters DDDD.
+ Vid. Plate xxii, letter C.

= S, S
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This muscle pulls the humerus backwards and
downwards, and also rolls it.

The following muscles arise from the scapula,
the three first roll the os humeri outwards, and
the other two antagonize these.

The two following muscles are covered by an
aponeurosis extendi g between the coste, and-
spine of the scapula.

Suprer-ScapurLo-TRrRocuITEREUS Parvus, or Su-

pra-Spinatus.

This muscle arises from that part of the scapula
which is above the spine of the scapula, and from
the spine and superior costa of the scapula, and its
tendons pass under the acromion above the articu-
lation, and are fixed into the anterior part of the
great tuberosity of the humerus.

This muscle also assists in raising the arm.

SUPER-ScAPULO-TRoCHITEREUS MacNus, or In-
JSra-Spinatus.

This muscle fills up the greater part of the
scapula, which is below the spine of that bone, the
fibres of it are oblique in respect to its tendon,
which is fixed into the middle part of the great-
er tuberosity of the os humeri.

This muscle assists in raising the arm, and rolls
it outwards when raised.

i
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SuPER-ScaPULO-TRocHITEREUS MINIMUS, or Te.
res Minor. :

This muscle arises from the inferior edge of
the scapula, between the infra-spinatus and teres
major ; it ascends along the under edge of the
infra-spinatus, and is fixed into the back-part of
the larger tuberosity of the os humeri.

ScarurLo-HumeraLis, or Teres Major.

This muscle arises from the dorsal side of the
inferior angle of the scapula, and is fixed into the
ridge, at the inner side of the groove for lodging
the long head of the scapulo-radialis, along with
the tendon of the latissimus dorsi.

The use of this muscle is to roll the os humeri
inwards,

SuB-ScaruLo-TrocHINEUS, or Sub-Scapularis.
This muscle is concealed by the scapula, fills up
the space under it, from the three costa of which

it takes its origin..
The radiated fibres of this muscle make prints

upon the bone.
It is fixed into the smaller tuberosity of the as

humeri, which it rolls inwards.

Sus-Acromio-HumerALls, or Deltoides.

This thick and strong mass of flesh arises from
the sternal half of the clavicle, from the acromion,
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and part of the spine of the scapula: the fasciculi
of this muscle are very large and distinct ; and it
has by some authors been divided into three dis-
tinct, and has been represented as three different
muscles by Lionarpo pa Vincer in his anatomical
drawings *.

It is inserted by a strong tendon, into a rough
surface on the outérside of the os humeri, near
to its middle.

The different portions of this muscle are sub-
servient to different purposes. If the middle por-
tion only be thrown into action, the arm is raised ;
if the anterior part acts, the arm is thrown for-
wards ; and if the posterior portion be thrown into
action, the arm is drawn downwards and back-
wards.

Coraco-HumeratLis, or Coraco Brachialis.

This muscle arises, in common with the biceps
muscle, from the fore-part of the coracoid process
of the scapula, and is fixed into the middle of the
humerus, which it raises towards the shoulder ob-
liquely.

SecT. 1IV.

MUSCLES OF THE FORE-ARM.

There are two Flexors, and only one Extensor
of the fore-arm.

Ft4

* These drawings are in his Majesty’s collection, and ena
gravings from them have been published by Mr CiiamMBERLAINE.
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second from the posterior surface of the os humeri ;
and the third or shortest from that part of the pos-
terior part of the os humeri, which is below the
glenoid cavity. -

The three heads are united by a broad tendon,
which covers the posterior part of the humerus, and
is fixed into the upper and outer part of the ole-
cranon ulnz, and into the condyles of the os hu-
meri. This muscle is seen in action in the right
arm in Plate xxii. letter B.

Ericonnyro-CusitaLris, or Anconeus.

This muscle, which arises from the posterior part
of the external condyle of the os humeri, and is in-
serted Into a ridge on the outer and back-part of

the ulna, assists the triceps in extending the
fore-arm, |

SecT. V.
Of the Supinator and Pronator Muscles.

There are two bones in the fore-arm, the
Ulna and Radius. The former is moved in th;ﬁ
flexion and extension of the fore-arm ; the lat-
ter in the supination and pronation, or in those
actions, in which the palm of the hand is turned
upwards and downwards.

‘There are two. muscles by which supination is
perfnrmad
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Supinator Muscles.

Humero-Surer-Rapiavts, or Supinator Radii Lon-
gus.

This muscle arises from a ridge of the os humeri
above the external condyle of the os humeri, and
is inserted by means of a long tendon into the
lower head of the radius, which it moves from
within outwards upon the ulna,

EriconpyLo-Rabiavris, or Supinator Radii Bre-
0is.

This muscle takes its origin from the external
condyle of the os humeri, and from the outer and
upper part of the ulna, and from the interosseous
ligament : it 1s wrapt around the upper and fore-
part of the radius, which it turns upon its axis.

The supinator muscles are counteracted by two
pronator muscles.

Pronator Muscles.

Eprrtocuro-Rapiavris, or Pronator Radii Teres.

This muscle takes its origin from the internal
condyle of the os. humeri, and from the coronoid
process of the ulna, and, becoming gradually smal-
ler, it extends across the upper end of the flexor
muscles of the wrist, and is fixed into the interior
and upper part of the radius.-

N
|
“:'
i
-

i R e
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CusrTo-Rapiars, or Pronator Radii Quadratus.

This muscle extends between the carpal extre-
mities of the ulna and radius.

Sect. VI.

MUSCLES OF THE HAND.

Mouscles of the Carpus and Metacarpus.

The muscles of the carpus have been named
radial or ulnar, according to the side of the fore-
arm along which they pass, and internal or exter-
nal, according to the condyle of the humerus, from
which they take their origin.

Two of the muscles of the carpus are flevors,
and three extensors of the hand.

EritrOCHLO-METACARPEUS Or Flevor Carpi Ra-
dialis.

This muscle proceeds from the internal condyle
of the os humeri, and from the fore and upper part
of the ulna : its tendon is long, and passes through
the fossa of the os trapezium, and is inserted into
the fore and upper part of the metacarpal bone of
the fore-finger.

By this muscle the wrist is not only bent, but
the hand is thrown into a state of pronation.
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CusiTo-Super-METACARPEUS, or LFatensor Car-
pi Ulnaris.

This muscle arises from the external condyle of
the os humeri, and from the middle of the ulna,
and its round tendon is inclosed in a sheath in a
groove at the back-part of the carpal extremity
of the ulna, and is at length fixed into the upper
part of the metacarpal bone of the little finger.

This muscle extends the wrist, and draws the
hand towards the little finger.

Sect. VII.

MUSCLES OF THE FINGERS AND THUMB.

There are two flexor muscles common to the
fingers, and only one extensor. There are two flex-
ors, three extensors, an abductor, an adductor,
and an opponens proper to the thumb.

There is an extensor, a flexor, and an adduc-
tor of the fore-finger, and a flexor, an abductor,
and an adductor proper to the little finger. Be-
sides these muscles, there are muscles between
the bones of the fingers, called from their situa-
tion interosser, which move the fingers laterally.

EriconpYLO-SuPrER-UNGUIALIS, or Fatensor Con-
munis Digitorum.

This muscle arises from the external condyle
of the humerus, and divides upon the back of the
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fore-arm into four tendons, which are fixed into
the posterior part of all the bones of the fingers.
By this muscle the fingers are extended. ’

ErrTrOCHLO-PHALANGEUS, or Flevar Di,gitarum'

Sublimis Perforatus.

This muscle takes its origin from the internal
condyle of the os humeri, and from the coronoid
process of the ulna, and also from the fore- part of
the radius. The muscle divides into four tendons,
which pass under the anterior annular ligament,
and are inserted into the second phalanx of the
fingers ; and at the first phalanx, the tendons are .
perforated by those of the flexor digitorum pro-
fundus.

el b

Parmo-PaavLanNceus, or Lumbricalis.

These four muscular slips are connected to the
tendons of the last-named muscle ; and at the un-
der ends of the metacarpal bones, they send off
small tendons, which are fixed into the tendons
of the interossei muscles, about the middle of the
first phalanx.

These muscles have but little effect ; they in-
crease the power of the flexors of the fingers.

Cusito-Sus-Uncuriavris, or Flexor Digitorum
Profundus.
This muscle arises from the upper part of the

ulna, and from the interosseous ligaments; it is
placed behind the flexor sublimis, and di‘EijE into
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four tendons, which are fixed in'. the upper part
of the third phalanx of the fingers,

By the flexor sublimis, the second and first pha-
langes of the fingers are bent ; and by the latter,
the third phalanx.

Muscles of the Thumb.

Rapro-Sus-Uncurarts, or Flevor Longus Pollicis
Manus.

This muscle, which arises from the fore-part of
the radius, and from the interosseous ligament,
passes under the annular ligament, and is fixed into
the last joint of the thumb ; which is bent by it.

Carro-PrAaraNGEus, or Fleaor Breois Pollicis.

This muscle arises from the os trapezoides, os
magnum, and os unciforme ; it is divided into two
portions by the flexor longus, and is fixed into
the base of the first bone of the thumb, and ossa
sesamoidea : by this muscle the first joint of the
thumb is bent.

Carro-MEeTacarpaLis, or Opponens Pollicis.

This muscle, which lies under the abductor pel-
licis, takes its origin from the os trapezium, and
ligamentum carpi annulare, and is inserted into
the under and fore-part of the metacarpal bone of
the thumb,
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Cusito-Super-PHAaLANGEUS PriMus PoLLIcTs, or
Fatensor Primi Internodii Pollicis.

This muscle, which arises from the back-part
of the ulna, and from the interosseous ligament,
and is fixed into the posterior part of the first bone
of the thumb ; tends to extend the first joint of
the thumb.

CusiTo-Super-PrALANGEUS SEcunbpus PoLricis
or Extensor Secundi Internodii Pollicis.

This muscle takes its origin from the middle
and back-part of the ulna, and from the interos-
seous ligament, and is inserted into the last joint
of the thumb, which it extends.

Cusito-SureEr-PHALANGEUsS Primus Inpicrs, or
Indicator.

This muscle, which arises from the middle and
posterior part of the ulna, the tendon of which is
contained in the same sheath as the extensor digito-
rum communis ; 1s fixed into the posterior part of
the fore-finger, which it extends, as in pointing.

Mouscles of the Little Finger.

" CArrPO-PHALANGEUS SEcunpus, or Flexor Parvus
Mimimi Digiti.
This muscle, which lies on the inner side of the

abductor minimi digiti, takes its origin from the
VOL. I. Gg
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Of the Muscles between the Fingers, called META-
cARPO-PHALANGE]I LATERALEs, or Interossei.

There are two strata of interossei muscles, an
external and internal.

These muscles take their origin from the sides
of the metacarpal bones, and are fixed by slender
tendons, inte the tendinous expansions of the ex-
tensor digitorum communis.

By these museles, the fingers are mewed lateral-
ly, and they also assist in bending or extending
the phalanges of the fingers.

There are four interossei intern: in the palm of
the hand.

The 1st, called prior indicis, takes its origin
from the outer part of the metacarpal bone of the
fore-fingers, and is inserted into the outer side of
the first phalanx of that finger.

By this muscle, the fore-finger is drawn towards
the thumb.

The 2d, named posterior indicis, arises from
the root and inner side of the metacarpal bone
of the fore-finger, and is inserted into the inner
side of the first phalanx of the fore-finger.

By this muscle, that finger is drawn outwards.

The 8d, named prior annularis, arises from the
root and outer side of the ‘metacarpal bone of the
ring-finger, and is inserted into the outer side of
the first phalanx of the same finger.

Gge
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By this muscle, the ring-finger is drawn towards
the thumb. | ' |

‘T'he 4th, named interosseus auricularis, takes
- its rise from the root and outer side of the me-
tacarpal bone of the little finger, and is inserted
into the outer side of the first phalanx of the little
finger.

- By this muscle, the little finger is drawn out-
wards.

There are only three interosse: evterni, called
bicipites, these are larger than the internal, and
are situated between the metacarpal bones on the
back of the hand.

Prior medii digiti, arises from the correspond-
ing sides of the metacarpal bones of the fore and
middle fingers, and is fixed into the inner side of
the tendon on the back of the middle finger.

CHAPTER III.

BURSE MUCOSE OF THE SUPERIOR EX-
TREMITIES.

SEct. I.

BURSZE IN THE VICINITY OF THE SHOULDER-JOINT.

THERE are several bursa around this joint.
There is a bursa which may be named coraco-
brachialis, as it is situated between the origin of

LT v s g
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the coraco-brachialis muscle, the scapulo-radialis
muscle, and the capsular ligament of the joint.

There is a bursa, under the head of the os hu-
meri, between it and the tendon of the teres major
muscle and that bone. _

There is a bursa between the tendon of the la-
tissimus dorsi and the os humeri.

There is a large bursa between the acromion
scapula, the coracoid process, and capsular liga-
ment of the shoulder-joint, and also a small bursa
between the coracoid process and capsular liga-
ment of the humerus ; this, however, is sometimes
wanting.

There is a bursa above the tendon of the infra-
spinatus, and teres major muscle.

There is a bursa between the clavicle and cora-
coid process of the scapula.

There is a bursa between the subclavian muscle
and first rib.

There is a bursa between the clavicle and cora-
coid process, where the former bone works on the
coracold process.

There is a waginal shaped bursa, which incloses
the tendon of the long head of the scapulo-radialis
muscle : and there is a wery small bursa placed
under that part of the muscle which passes over
the head of the os humeri: and a bursa is also
placed under the tendon of the subscapularis mus-
cle, which communicates with the cavity of the
joint. ?

Geg3
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Secr. 1L

BURSZE MUCOSE SITUATED NEAR THE ELBOW-
JOINT. ;

THERE 1s a bursa between the tendons of the bi-
ceps bracheus internus, and anterior tubercle of
the radius. The tubercle of the radius is inerusted
with cartilage, lined with the membrane of the
bursa, and within the bursa there is a peloton of
fat, |

There is a bursa between the tendon of the bi-
ceps and the ligament, which is common to the
radius and ulna.

There 1s a bursa between the olecranon ulnze
and tendon of the triceps extensor cubiti.

Secr. IIL

BURSAE OF THE INFERIOR PART OF THE FORE~
ARM AND HAND.

THERE is a large bursa behind the flexor longus
pollicis manus, between it and the fore part of the
radius, and capsular ligament of the wrist.

A bursa is placed behind the tendons of the flex-
or digitorum profundus on the fore-part of the
capsular ligament of the wrist ; and in some sub-
jects, this communicates with the following wery
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large bursa, for the tendon of the flexor pollicis
longus. _

A bursa is placed between the tendon of the
flexor carpi radialis and os trapezium.

There is a bursa between a tendon common to
the extensor carpi radialis brevis, and extensor
digitorum communis.

There is a wery small bursa between the tendon
of the flexor carpi ulnaris and os pisiforme.,

CHAPTER 1IV.

LIGAMENTS OF THE SUPERIOR EXTRE-
MITY.

SecTt. I
LIGAMENTS OF THE CLAVICLE AND SCAPULA.

Front View.

THERE are a number of ligamentous fibres which
inclose the capsular ligament, which connects the
clavicle to the breast-bone, and within that joint,
there is an infer-articular cartilage.
There 1s a ligament which passes across the ster-
num, from one clavicle to the other.
Gg4d
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groove in the os humeri situated between its tu-
bercles, by a ligamentous sheath,

Back View.

The proper posterior ligament is stretched across
the semilunar notch of the scapula, and forms
that notch into an aperture for the superior and
posterjor bloodvessels and nerves of the scapula.

Sometimes this ligament is double.

Anatomists have supposed that this hole is co-
vered by ligament, in order to prevent the vessels
which pass through it, being injured by friction
during the movements of the scapula.

Thereis a ligament, somewhat of @ conical figure,
and hence called conoid, which is in part connec-
ted with the last-named ligament, and with the
coracoid process of the scapula, and which is fix-
ed near to the junction of the clavicle with the
scapula.

Upon cutting into the capsular ligament of the
shoulder-joint, it is found to be of unequal thick-
ness ; and at the upper and outer side of the neck
of the os humeri, the synovial apparatus may be
seen, /

Sect. 11.
LIGAMENTS OF THE ELBOW-JOINT.

THE capsular ligament at the elbow-joint is
much less extensive, than that at the shoulder-
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This ligament is perforated in several places by
bloodvessels, and there is a large opening at the
upper part of it, which is filled by muscles.

This ligament not only binds together the ra-
dius and ulna, and limits the rotation of the ra-
dins, but also gives origin to many muscular
fibres,

There is a capsular ligament which ineloses
the carpal end of the ulna, which arises from the
edges of the semilunar cavity at the carpal end of
the ulna,

Seer. IV.

LIGAMENTS BETWEEN THE FORE-ARM AND WRIST.

Tuere is a capsular ligament extending be-
tween the margin of the glenoid cavity of the
radius, and the cartilaginous edges of the os sca-
phoides, lunare, and cuneiforme.

There are two lateral ligaments, one placed
between the styloid process of the radius, and
the os naviculare, and the other, between the
styloid process of the ulna, and the cuneiform and
pisiform bones.

There 1s also an internal mucous kigament with-
in the joint, which extends between the two first
bones of the carpus, and the radius.
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Sect. V.

LIGAMENTS OF THE CARPUS.

Tue ligaments called annular, formed by the
aponeurosis of the muscles, have been already de-
scribed. .

There is a capsular ligament between the upper
and under rows of bones which compose the car-
pus, which is strengthened by a great number of
short ligamentous fibres, which cross the capsular
ligament in different directions, and have been
called oblique, transverse, and perpendicular liga-
ments,

Secrt. VI -

LIGAMENTS BETWEEN THE CARPAL AND META-
CARPAL BONES.

Tue second row of the carpal bones is united
to the neighbouring bones by capsular ligaments ;
and there are various additional ligamentous fibres,
which have been named oblique, or straight liga-
ments, from the direction of their fibres.
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Sect. VI1I.

ARTICULAR LIGAMENTS OF THE METACARFPAL
BONES.

THERE are capsular or articular and also laferal

ligaments placed at the sides of these joints, for
the sake of additional security.

"~ There are also ligaments extending between

‘the bases of the metacarpal bones, which are

placed transversely, and fix these bones firmly to

each other ; and which have been named palmar

and dorsal ligaments.

There are also interossecus ligaments at the
heads of the metacarpal bones, which in the palm
of the hand are transverse, and fix the heads of
these bones to each other,

Sect. VIII.

LIGAMENTS FOR RETAINING THE TENDONS OF
THE MUSCLES OF THE HAND, FINGERS,
AND THUMB.

TrERE are vaginal ligaments, lined with burse
mucos®, which inclose the tendons of the flexor
digitorum sublimis, and also those of the flexor
digitorum profundus.
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There are crucial ligaments, which bind down
the tendons of the flexor muscles.

There are also accessory ligaments of the flexor
tendons, which arise from the first and second
phalanges of the fingers; and are lodged within
the vaginal ligaments, which terminate in the ten-
dons of the flexor muscles, and assist in retaining

the tendon of the flexor muscles in their places.

The tendons of the extensor muscles are united
by.transverse ligaments, near to the heads of the
_mctacarpal benes, and are thus retained in their

places.
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INFERIOR EXTREMITIES:

CHAPTER 1.

BONES OF THE INFERIOR EXTREMITIES.

THE inferior extremities have commonly been
divided into three parts, viz. the thigh, leg, and
Joot.

Of the Thigh.

The TricH-BonE*, the longest, the largest
and strongest of the cylindrical bones; 1s not
placed perpendicularly : The lower end is in-
clined considerably inwards ; so that the knees are
almost contiguous, while there is a considerable
distance between the thigh-bones above : thus suf-
ficient space is left for the external parts of the
ergans of generation, gnd for the two great cloace
of urine and fzces, and for the largethick muscles
that ‘move the thighs inwards : And, at the same
time, ‘this situation of the thigh-bones renders our
progression quicker, surer, straighter, and in less

* Munew, Femen, coxa, agis, anchee os, crus, femur.
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continued from the capsular, enter, and are there-
by securely fixed to it ; and round the root of the
neck, where it rises from the bone, a rough ridge
is found, where the capsular ligament of the arti-
culation itself is connected.

Below the back-part of this root, the large un-
equal protuberance, called ¢rochanter major, stands
out ; the external convex part of which, is divided
into three different surfaces ; that on the fore-part
is scabrous and rough, for the insertion of the glu-
teeus minimus ; but the superior one into which
the gluteeus medius is inserted, is smooth ; and that
behind is made flat and smooth by the tendon of
the gluteeus maximus passing over it.

The upper edge of this process is sharp and
pointed at its back-part, where the glutaeus medius
1s fixed ; but forwards it 1s more obtuse, and has
two superficial pits formed in it: Into the supe-
rier of these, the piriformis is implanted ; and
the obturator internus and gemini are fixed into
the lower one.

From the posterior prominent part of this great
trochanter, a rough ridge runs backwards and
downwards, into which the quadratus is insert-
ed.

In the deep hollow, at the internal upper side
of this ridge, the obturator externus is implanted.
More internally, a conoid process, called ¢rochan-
ter minor, rises for the insertion of the musculus

psoas, and iliacus internus, and the pectineus, is
VOL. I, Hh
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of the internal ridge, there is a discontinuation of
the ridge, where the crural artery passes through
the aponeurosis.

Between these two rough lines, the bone is made
flat by the large bloodvessels and. nerves which
pass upon it ; and near the end of each of these
ridges, a small smooth protuberance may often be
remarked, where the two heads of the external
gastrocnemius muscle take their rise, and where
sesamoid bones are sometimes found * ; and from
the fore-part of the internal tubercle, a strong
ligament is extended to the inside of the tibia.

The lower end of the os femoris is extended
into a great protuberance on each side, called its
condyles ; between which, a considerable cavity
1s found, especially at the back-part, in which
the crural vessels and nerves lie immersed in
fat. The internal condyle is longer; than the
external, which must happen from the oblique
position of this bone, to give less obliquity to the
leg.

Each of these processes seems to be divided in
its plain smooth surtace. ‘The mark of division
on the external is a notch, and on the internal, a
small protuberance. The fore-part of this divi-
sion, on which the rotula moves, is formed like a
pulley, the external side of which is highest. Be-

Hhe

* Vesaw, lib. 1, cap. 28, & 80,
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hind, there are two oblong large heads, whose
greatest extent 1s backwards, for the motion of
the tibia; and from the rough cavity between
them, but near to the base of the internal condyle,
the strong ligament, commonly called the cross
one, has its rise. A little above, which a rough
_protuberance gives insertion to the tendon of the
triceps. On the back-part of the internal, a slight
depression is made by the tendons of the gracilis
and sartorius ; and on the external, such another
is formed by the biceps flexor eraris; behind
which, a deep fossa is to be observed, where the
popliteeus muscle has its origin.

From a tubercle immediately before this cavity,
a strong round ligament goes out to the upper
part of the fibula. Round this lower end of the
thigh-bone, large holes are found, into which the

ligaments for the security of the joint are fixed,

and bloodvessels pass to the internal substance of
the bone. |

“All the processes of the femur are cartilaginous
in new-born children, and afterwards become
small apophyses, with large epiphyses.

The thigh-bone is articulated above with the
acetabulum of the ossa innominata, which affords
its round head a secure and extensive play, and
therefore can be moved to every side ; but is re-
strained in its motion outwards, by the high brims
of the cavity, and by the round ligament; for
otherwise the head of the bone would have been
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frequently thrust out at the breach of the brims
on the inside, which allows the thigh to move con-
siderably inwards. :

The body of this bone has little or no rotatory
motion, though the head most commonly moves
round its own axis ; because the oblique progress
of the neck and head from the bone is such, that
the rotatory motion of the head can only bring
the body of the bone forwards and backwards:
Nor 1s this head, as in the arm, ever capable of
being brought to a straight direction with its
body ; so far, however, as the head can move
within the cavity backwards and forwards, the
rest of the bone may have a partial rotation.

The os femoris 1s articulated below to the tibia
and rotula.

The nearness of the small neck to the round
head of the thigh-bone, and its upper end being
covered with very thick muscles, make greater
difficulty in distinguishing between a luxation and
fracture here, than in any other part of the body.

Of the Leg.

The Lec * 1s composed, according to the com-
mon account, of two bones, tibia and fibula:
a third, the rofula, may be added, from the strong

Hh3s

® Kwwen, Crus, tibia,
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The middle of each of these cartilages is broad,
and the ends of them turn narrower and thinner,
as they approach the middle protuberance of the
tibia. The thick convex edge of each cartilage
is connected to the capsular and other ligaments
of the'articulation, but so near to their rise from
the tibia, that the cartilages scarcely change their
place ; while the narrow ends of the cartilages
becoming almost ligaments, are fixed at the in-
sertion of the strong cross ligament into the tibia,
and seem to be united with it ; therefore a circu-
lar hole is left between each cartilage and the liga-
ment, in. which the most prominent convex part
of each condyle of the thigh-bone moves.

The circumference of these cavities is rnugh
and unequal, for the firm connexion of ‘the liga-
ments of the joint. Immediately below the edge
at its back-part, there are two rough flatted pro-
tuberances : Into the internal, the tendon of the
semimembranosus muscle is inserted ; and a part
of the cross ligament is fixed to the external. On
the outside of this last tubercle, a smooth slightly-
hollowed surface is formed by the action of the
poplitzeus muscle.

Below the fore-part of the upper end of the
tibia, there is a considerable rough protuberance #,
to which the strong tendinous ligament of the ro-
‘tula is fixed.

Hh 4

* “Avriesnuiey, anterior tuber,
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straight ; but turns first inwards, then outwards,
and lastly inwards again.

The plain internal side is smooth and equal,
being little subjected to the actions of muscles ;
but the external side is hollowed above by the
tibialis anticus, and below by the extensor digi-
torum longus and extensor pollicis longus. The
two angles behind these sides are rounded by the
action of the muscles; the posterior side compre-
hended between them, is not so broad as those
already mentioned, but is more oblique and flat-
ted by the action of the tibialis posticus and flexor
digitorum longus. Some way above the middle
of the bone, the internal angle terminates. Near
to this, the passage of the medullary vessels is seen
slanting obliquely downwards. :

The lower end of the tibia 1s made hollow, and
a small protuberance rises from its middle. The
internal side of this cavity, which is smooth, and,
in a recent subject, is covered with cartilage, is
prolonged into a considerable process, commonly
named malleolus wnternus * ; the point of which is
divided by a notch, and from it ligaments are sent
out to the foot. The internal malleolus is situated
more forwards than the internal condyle of the up-
per end of this bone; which is necessary to be
remembered in reducing a fracture of the leg +.

* TQugor, wicer, Talus, clavicula, clavilla interior, clavilla do-
mestica.

t Winsrow, Exposition Anatomique des Ossecs, Sect. 265.
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The external side of this end of the tibia * has a
rough irregular semilunar cavity formed in it, for
receiving the lower end of the fibula.

The posterior side has two lateral grooves, and
a small middle protuberance. In the internal de-
pression, the tendons of the musculus tibialis pos-
ticus and flexor digitorum longus are lodged ; and
in the external, the tendon of the flexor longus
pollicis plays. From the middle protuberance,
ligamentous sheaths go out, for tying down these
tendons.

The articulations and motions uf' the tibia shall
be explained, after all the three bones of the leg
are described.

Both the ends of the tibia are cartilages at the
birth, and become afterwards epiphyses.

Of the Fibula.

The Fisura§ is the small long bone, placed
on the outside of the leg, opposite to the external
angle of the tibia ; the shape of it is irregularly
triangular.

The head of the fibula has a superficial circular
cavity formed on its inside, which, in a recent sub-

* The tibia is most frequently fractured at its lowest and
smallest part.

+ Tegaxmpesor, Perone, Focile minus, arundo minor, canna
minor cruris, sura, radius.
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ject, is covered with a cartilage, but so closely con-
nected to the tibia by ligaments, as to allow only
a small motion backwards and forwards. This
head is protuberant and rough on its outside,
where a strong round ligament and the musculus
biceps are inserted ; and, below the back-part of
its internal side, a tubercle may be remarked,
that gives rise to the strong tendinous part of the
solaeus muscle.

The body of this bone is a little crooked inwards
and backwards.

The sharpest angle of the fibula is forwards ;
on each side of which, the bone is considerably,
but unequally depressed by the bellies of the se-
veral muscles that rise from, or act upon it; and,
in old people, these muscles make distinct sinuosi-
ties for themselves.

The external surface of the fibula is depressed
obliquely from above downwards and backwards,
by the two perontei.

Its internal surface is unequally divided into
two narrow longitudinal planes, by an oblique
ridge extended from the upper part of the anterior
angle, to join with the lower end of the internal
angle. To this ridge the ligament stretched be-
tween the two bones of the leg is connected.

The anterior of the two planes is very narrow
above, where the extensor longus digitorum and
extensor longus pollicis arise from it 3 but is broad-
¢r below, where it has the print of the nonus Ve-
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salit.  The posterior plane is broad and hollow,
giving origin to the larger share of the tibialis
posticus. The internal angle of this bone has a
tendinous membrane fixed to it, from which fibres
of the flexor digitorum longus take their rise.
The posterior surface of the fibula is the plainest
and smoothest, but is made flat above by the so-

laeus, and is hollowed below by the flexor pollicis

longus. In the middle of this surface the canal
for the medullary vessels may be seen slanting
downwards.

I have made particular mention of the course
of the medullary vessels of the larger bones of
the extremities * ; because, in several chirurgi-
cal cases, a surgeon, who is ignorant of this, may
do mischief to his patient. Thus, for example,
if these vessels are opened very near to their en-
try into the bone, or while they are in the oblique
passage through it, an obstinate h&morrhagy may
ensue : For the arteries being connected to the
bony passage, styptics, are vainly applied ; compres-
sing instruments can do no service, and ligatures
cannot be employed. There seems to be a particular
design in the contrivance of these canals ; those in
the os humeri, tibia, and fibula, running oblique-
ly downwards from their external entry ; whereas
in the radius, ulna, and os femoris, they slant up-
wards, whereby the arteries and nerves which

* Havers, Osteolog. nov. disc. 1. p. 59.

1
|
|
|
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are sent into these three last bones, must suffer a
considerable reflection before they come at the
cancelli. The reason of this diversity may per-
haps be, that the arteries which are so small with-
in the bones as to have no strong centractile pro-
pelling force in their coats, and where they are
not assisted by the action of any moving neigh-
bouring organ, should have, at least in their pas+
sage through the bone, a favourable descent for
their liquids.

The lower end of the fibula is extended into a
-spongy oblong head, on the inside of which is a
convex, irregular, and frequently a scabrous sur-
face, that 1s received by the external hollow of
the tibia, and so firmly joined to it by a very thin
intermediate cartilage and strong ligaments, that
1t scarce can move.

Below this, the fibula is stretched out into a
coronoid process, that is smooth, covered with
cartilage on its internal side, and is there conti-
guous to the outside of the first bone of the foot *,
the astragalus, to secure the articulation. This
process, named malleolus externus, being situated
farther back than the internal malleolus, and in an
oblique direction, obliges us naturally to tarn

* Hence luxations of the foot are very rare, and produced
only by very great violence, and such luxations are frequently
accompanied by a fracture of one of the malleoli. The luxa-
tion inwards, is more frequent than the luxation outwards, the
malleolus internus being shorter than the malleolus externus.
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the fore-part of the foot outwards*. From the
lower internal part of the malleolus internus, li-
gaments are extended to the astragalus, os cal-
cis, and os naviculare, bones of the foot; and
from its inside, short strong ones go out to the as-
tragalus. On the back-part of it, a sinuosity is
made by the tendons of the peronai muscles. When
the ligament extended over these tendons from the
one side of the depression to the ether is broke,
stretched too much, or made weak by a sprain,
the tendons frequently start forwards to the out-
side of the fibula.

The upper end of the fibula is united with the
tibia by plain surfaces tipped with cartilage ; and
at its lower end the cartilage seems to glue the
two bones together ; not, however, so firmly in
young people, but that the motion at the other end
of such a long radius is very observable +. In old
subjects, I often see the two bones of the leg grown
together at their lower ends.

This bone affords origin and insertion to mus-
cles, the direction of which may be a little alter-
ed on proper occasions, by its upper part shuffling
backwards and forwards. It likewise renders the
articulation of the foot more secure and firm. The

* Winsrow, Memoires de I'Acad. des Sciences, 1722.

t+ In a subluxation of the foot, the external malleolus is ge~
nerally broken, as the connection of the fibula to the tibia
is very strong.




OF THE PATELLA. 405

ends of the tibia and fibula being larger than their
middle, a space is here left, which is filled up with
such another ligament as I described, extended be-
tween the bones of the fore-arm; and which is
also discontinued at its upper part, where the ti-
bialis anticus immediately adheres to the solaus
and tibialis posticus ; but every where else it gives
‘origin to muscular fibres %,

Both the ends of this bone are cartilaginous ina
ripe child, and assume the form of appendices be-
fore they are united to its body.

Of the Rotula or Patella.

The Rotura t is the small flat bone situated at the
tore-part of the joint of the knee, Its shape re-
embles the common figure of the heart with its
point downwards. The anterior convex of the ro-
tula is pierced by a great number of holes, into
which fibres of the strong ligament that is spread
over it enter.

Behind, its surface 1s smooth, covered with car-
tilage, and divided by a middle convex ridge in-
to two cavities, of which the external is largest;

* WeirBrecuT, Syndesmolog. p. 156.

T Emipeunris puARRplG, %oy 05, imiyoraTis, wﬁnmrﬁﬁgn. patella, mo-
la, genu, scuti-forme os, cartilaginosum, disciforme, oculus ge-
]‘1]1
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bodies, which frequently fall on it. and would have
hindered the rotatory motion of the leg. Not-
withstanding these precautions to preserve this.
bone from such injuries, yet I have scen a trans-
verse fracture in it, occasioned by the violent e‘fort
of the extensor muscles *, and when the knee had
not struck the ground .

At the ordinary time of birth, the rotula 1s en-
tirely cartilaginous , and scarcely assumes a bony
nature so soon as most epiphyses do.

Of the Movements of the Knee.

The two principal motions are Flewion and Eu-
tension. 1In the former of these, the leg may be

* Pamg, Liv. xv. cap. 22.

+ In such fracture, the rotula seems to give way, whilst - the
knee is in the middle state between flexion and extension ; that
is, whilst the middle of the rotula is supported on the rough
line of the os femoris, as on a fulerum ; in which situation, the
weight of the body and the muscles have the advantage of a le-
ver to crack it across, although they were not sufficient by
straight traction to draw its parts asunder.

f From this circumstance, combined with the greater nar-
rowness of the pelvis, the greater shortness of the necks of the
thigh-bones, the want of solidity n the foot, arising from some
of the bones which compose it, being in a state of cartilage, the
greater proportional bulk and weight of the head, and the weak-
ness of the extensor muscles, it is evident, that an infant cannot
maintain its body in the erect posture.

YOL. T, 11
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brought to a very acute angle with the thigh, by
the condyles of the thigh-bones being round and
made smooth far backwards. In performing this,
the rotula is pulled down by the tibia. When the
leg is to be extended, the rotula is drawn upwards,
and consequently the tibia forwards, by the exten-
sor muscles ; which, by means of the protuberant
joint, and of this thick bone with its ligament,
have in effect the chord, with which they act, fix-
ed to the tibia at a considerable angle, therefore
act with advantage ; but are restrained from pull-
ing the leg farther than to a straight line with the
thigh, by the posterior part of the cross ligament,
that the body might be supported by a firm per-
pendicular column: For at this time the thigh
and leg are as little moveable in a rotatory way,
or to either side, as if they werc one continued
bone,

But when the joint is a little bended, the rotula
is not tightly braced, and the posterior ligament is
relaxed ; therefore this bone may be moved a lit-
tle to either side, or with a small rotation in the
superficial cavities of the tibia; which is done by
the motion of the external cavity backwards and
forwards, the internal serving as a sort of axis*.
Seeing then one part of the cross ligament is situ-
ated perpendicularly, and the posterior part is
stretched obliquely from the internal condyle of.

* WinsLow, Exposition Anatomique du corps humain, Traité
des Os secs, § 976.
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the thigh outwards, that posterior part of the cross
ligament prevents the leg’s being turned at all in-
wards; but it could not hinder it from turning
outwards almost round, was not that motion con-
fined by the lateral ligaments of this joint, which
can yield little.

This rotation of the legoutwards, is of great use
to us in crossing our legs, and turning our feer ont-
wards, on several necessary occasions ; though itis
altogether fitthismotionshould not be verylarge, to
prevent frequent luxationshere. While all these mo-
tions are performing, the partof the tibia that moves
immediately on the condyles is only so much as is
within the cartilaginous rings, which, by the thick-
ness on their outsides, make the cavities of the ti-
bia more horizontal, by raising their external side
where the surface of the tibia slants downwards.
By this means the motions of this joint are more
equal and steady than otherwise they woald have
been. The cartilages being capable of changing
a little their situation, are fit for doing this good
office in the different motions and postures of the
member, and likewise contribute to make the mo-
tions larger and quicker,

Luxations of the knee-joint are very rare, on
account of the very large surface of the bones
forming the joint of the knee, and the many strong
ligaments connecting them.

112
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OF THE FOOT.

THE foot is divided, as well as the hand, into three
parts, viz. Tarsus, Metatarsus, and Toes * : In the
description of which, the several surfaces shall be
named, according to their natural situation, viz.
the broad of the foot, shall be called superior ; the
sole, inferior ; the side on which the great-toe is,
internal 3 that where the little-toe is, external.

‘The tarsus consists of seven spongy bones ;
to-wit, the astragalus, os calcis, naviculare, cuboides,
cuneiforme evternum, cuneiforme medium, and cu-
neiforme internum.

‘The astragalus is the uppermost of these bones.
The os calcis is below the astragalus, and is con-
siderably prominent backwards beyond the other
bones of the tarsus, to form the hzel. The os na-
vicular® is in the middle of the internal side
of the tarsus. The os cuboides is the most
external of the row of four bones at the fore-part
of the tarsus. The os cuneiforme externum is
placed at the inside of the cuboid.  The cunei-
forme medium is between the external and inter-
nal cuneiform bones, and the internal cuneiform
is put at the internal side of the foot.

* Dr Camper has recommended that the shoes should be
wider before, and more accurately adopted to the form of the
foot, in order that the toes may have more full play, and may
be less cramped. '

+ Rassetta.
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To avoid repetition, in describing the bones, I
desire, once for all, to observe, that wherever a
ridge is mentioned, without a particular use as-
signed, a ligament is understood to be fixed to it ;
or where a spongy rough”cavity, depression or fos-

sa is remarked, without naming its use, a ligament
is inserted.

Of the Astragalus.

- The upper part of the AsTracarus * is formed
into a large smooth head 4, which is slightly hollow-
ed in the middle ; and therefore resembles a su-
perficial pulley, by which it is fitted to the lower
end of the tibia.

The internal side of this head is flat and smooth,
to play on the internal malleolus. The external
side has also such a surface, but larger, for its ar-
ticulation with the external malleolus. © Round
the base of this head there is a rough fossa; and,
immediately before the head, as also below its in-
ternal smooth surface, we find a considerable rough
cavity.

The lower surface of the astragalus is divided
by an irregular deep rough fossa ; which at its in-
ternal end is narrow, but gradually widens, as it
stretches obliquely outwards and forwards,

rs

® "Asgios, Talus, balistee os, malleolus, chaib, quatrio, os tes-

sarz, clavicule, nuciforme,

+ Tfrgrﬁga;.
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The smooth surface, covered with cartilage, be-
hind this fossa, is large, oblong, extended in the
same oblique situation with the fossa, and concave
for its conjunction with the os calcis, The back-
part of the edge of this cavity is produced into
two sharp-pointed rough processes, between which
i1s a depression made by the tendon of the flexor
pollicis longus. The lower surface before the fos-
sa 1s convex, and composed of three distinct smooth
planes. The long one behind, and the exterior or
shortest, are articulated with the heel-bone ; while
the internal, which i1s the most convex of the
~ three, rests and moves upon a cartilaginous liga-
ment, that is continued from the calcaneum to the
os scaphoides. Without which ligament, the as-
tragalus could not be sustained, but would be pres-
sed out of its place by the great weight it supports ;
and the other bones of the tarsus would be sepa-
rated. Nor would a bone be fit here, because it
must have been thicker than could conveniently
be allowed ; otherwise it would break, and would
not prove such an easy bending base, to lessen the
shock which is given to the body in leaping, run-
ning, &c. |

The fore-part of this bone is formed into a con-
vex oblong smooth head, called by some its pro-
cess, which 1s received by the os naviculare.
Round the root of this head, especially on the up-
per surface, a rough fossa may be remarked.

The astragalus is articulated in such a manner
with the malleoli, that the foot may be bended and




OF THE FOOT. 503

extended, but can be moved laterally only in a
slight degree. When the foot is bended, so faras it
is commonly when we stand, no lateral or rotatory
motion is allowed in this joint ; for then the head of
the astragalus is sunk between the malleoli, and the
ligaments are tense ; but when the foot is extended,
the astragalus can move a little to either side, and
with a small rotation. By this contrivance, the
foot is firm, when the weight of the body is to be
supported on it ; and when a foot is raised, we are
at liberty to direct it more exactly to the place we
intend next to step upon. The astragalus 1s join-
ed, below, to the os calcis; and before, to the eos
naviculare, in the manner to be explained, when
these bones are described.

A considerable share of this bone is ossified in

a new-horn infant.

Of the Os Calcis.

The CaLcaNneum * or Os Carcrs is the largest
bone of the seven. Behind, it is formed into a large
knob, commonly called the heel: The surface of
which is rough behind, where the tendo achillis is
inserted into it ; and above, it is hollow and spongy.
Farther forwards, on the upper surface of the calca-
neum, there is an irregular oblong smooth convexi-
ty, adapted to the concavity at the back-part of

Ii4

b 0!8 Ea.lcis, fﬁgm, caIcar pEdis.

e —
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‘the astragalus : And beyond this a narrow fossa is
seen, which divides it from two small concave
smooth surfaces, that are joined to the fore-part of
the astragalus. Behind the posterior of these
smooth surfaces, which is the largest, a small si-
nuosity is made by the tendon of the flexor digi-
torum longus ; at the fore-part of which a small

‘rough protuberance appears, that gives rise to the
“musculus extensor digitorum brevis.

The external side of this bone is flat, with a su-
~perficial fossa running horizontally, in which the
tendon of the musculus peronaus longus is lod-
‘ged. The internal side of the heel bone is hol-
lowed, for lodging the origin of the massa carnea
Jac. Sylvii, and for the safe passage of tendons,
nerves, and arteries. Under the side of the inter-
nal smooth concavity, a particular groove is made
by the tendon of the flexor pollicis longus ; and
from the thin protuberance on this internal side,
the cartilaginous ligament that supports the astra-
galus, goes out to the os naviculare ; on which li-
gament, and on the edge of this bone to which it
is fixed, the groove is ‘ormed for the tendon of the
flexor digitorum profundus.

The lower surface of this bone is pressed flat
at the back-part, by the weight of our bodies ;
and immediately before this plane, there are two
tubercles, from the internal of which the muscu-
lus abductor pollicis, flexor digitorum sublimis,
as also part of the aponeurosis plantaris, and of
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the abductor minimi digiti, have their origin ; and
‘the other part of the abductor minimi digiti and
-aponeurosis plantaris rise from the external.

Before these protuberances this bone is concave,
for lodging the flexor muscles ; and at its fore-part
-we may observe a rough depression, from which,
and a tubercle behind it, the ligament goes out
‘that prevents this bone from being separated from
‘the os cuboides.

The fore-part of the os calcis is formed into

an oblong pulley-like smooth surface, which is
circular at its upper external end, but is pointed
below. This smooth surface is fitted to the os cu-
boides. -
Though the surfaces by which the astragalus
-and os calcis are articulated, seem fit enough for
motion ; yet the very strong ligaments by which
these bones are connected, prevent it, and render
this principal part of our base which rests on the
ground, to-wit, the os calcis, firm.

A large share of the heel-bone is ossified at the
ordinary time of birth, and the large knob appears
afterwards in form of an epiphyse.

Of the Os Naviculare.

The Os NavicuLare * is somewhat circular. It
1s formed into an oblong concavity behind for re-
ceiving the anterior head of the astragalus. On

* Zxa@esdns, 0s cymbae.
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Of the Os Cuboides.

The Os CuBorpes * is a very irregular cube,
Behind, it is formed into an oblong unequal con-
cavity, adapted to the fore-part of the os calcis.
There is a small semicircular smooth cavity on
the inner side of this bone, where it is joined
to the os naviculare ; immediately before which,
an oblong smooth plane is made by the os cunei-
formeexternum. Below this, the bone is hollow and
rough. On the internal side of the lower surface, a
round protuberance and fossa are found, where the
musculus adductor pollicis has its origin. On the
external side of this same surface, there is a round
knob, covered with cartilage ; immediately before
which, a smooth fossa may be observed, in whichthe
tendon of the peronzus primus runs obliquely cross
the foot ; and on the knob, the thin flat cartilage
proper to this muscle plays; in place of which
sometimes a bone is found : More externally than
the knob, a rough hollow is made, for the strong
ligaments stretched betwixt this bone and the os
calcis. Before, the surface of the os cuboides is
flat, smooth, and slightly divided into two planes,
for sustaining the os metatarsi of the little toe, and
of the toe next to it.

* MeruuegPor, cubiforme, quadratum, grandinosum, varium.
tossarse, multiforme.
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and smooth by the os metatarsi of the toe next to
the great one, and the back-part is also flat and
smooth where the os cuneiforme medium is con-
tiguous to it. The fore-part of this bone is an
oblong triangle, for sustaining the os metatarsi of
the middle toe.

Of the Os Cunciforme Medium.,

The Os Cu~nerrormME MEDIUM, or MINIMUM, 13
still more exactly the shape of a wedge, than the
former. Its upper part is square ;—its internal
side has a flat smooth surface above and behind, for
its conjunction with the following bone; with a
small rough fossa below ; and a considerable share
of it is rough and hollow. The external side is
smooth and a little hollowed, where it is contiguous
to the last described bone. Behind, this bone is
triangular, where it is articulated with the os na-
viculare ; and it is also triangular at its fore-part,
where it 1s contiguous to the os metatarsi of the
toe next to the great one.

Of the Os Cuneiforme Internum.

The Os CunerrorME MaXIMUM, or INTERNUM,
differs from the two former in its situation, which is
more oblique than theirs. Besides, its broad thick
part is placed below, and the small thin point is
above and outwards ; while its under broad sur-
face 1s concave, for allowing a safe passage to the
flexors of the great toe. The surface of this os
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great a shock of the fabric of the body in walk-
ing, leaping, &c., by falling on too solid a base ;
which, if it was one continued bone, would like-
wise be much more liable to be broken ; and, in
order to make our foot accommodate itself to the
surfaces we tread on, by becoming more or less
hollow, or by raising or depressing either side of
it, as might be judged by what was said of the
particular bones.

Sprains here occasion, as in the wrist, great
pain and obstinate tumors, which too often cause
carious bones.

Of the Metatarsus.

The METATARSUS *, is composed of five bones,
which, in their general characters, agree with the
metacarpal bones ; but may be distinguished from
them by the following marks: 1. They are long-
er, thicker, and stronger. 2. Their anterior
round ends are not so broad, and are less in pro-
portion to their bases. 8. Their bodies are sharp-
er above, and flatter on the sides, with their in-
ferior ridge inclined more to the outside. 4. The
tubercles at the lower parts of the round head are
larger.

The first or internal metatarsal bone is easily
distinguished from the rest by its thickness. The

* Zonde;, widier, Planta, planum, vestigium, solinm, pectus,
preecordium, pectusculuem,
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with the following bone; the superior smooth
surface being extended longitudinally, and the in-
ferior perpendicularly ; between which, there is a
rough fossa. - |

The os metatarsi of the middle toe, is the second
in length. Its base, supported by the os cuneiforme
externum, is triangular, but slanting outwards,
where it ends in a sharp-pointed little process 3
and the angle below is not completed.

The internal side of this base is adapted to the
preceding bone ; and the external side has also
two smooth surfaces covered with cartilage but
of a different figure ; for the upper one is concave,
and, being round behind, turns smaller as it ad-
vances forwards ; and the lower surface is little,
smooth, convex, and very near the edge of the
base.

The os metatarsi of the fourth toe, is nearly as long
as the former, with a triangular slanting base join-
ed to the os cuboides, and made round at its ex
ternal angle, having one hollow smooth surface
on the outside, where it is pressed upon by the
following bone, and two on the internal side, cor-
responding to the former bone ; behind which, is
a long narrow surface impressed by the os cunei-
forme externum.

The os metatarsi of the little toe, is the shortest,
situated with its two flat sides above and below,
and with the ridges laterally. The base of it,

part of which rests on the os cuboides, is very large,
VOL. I, Kk '
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tuberous, and produced into a long pointed pro-
cess externally, where part of the abductor mini-
mi digiti is fixed ; and into its upper part, the
peronzus secundus is inserted. Its imside has a
flat conoidal surface, where it is contiguous to the
preceding bone.

When we stand, the fore ends of these meta-
tarsal bones, and the os calcis, are our only sup-
porters ; and therefore it is necessary they should
be strong, and should have a confined motion.

Of the Toes.

The bones of the Tors are much a-kin to those
of the thumb and fingers: Particularly the two
of the great toe are precisely formed as the two
of the thumb; only their position, in respect
of the other toes, is not oblique ; and they are
proportionally much stronger, because they are
subjected to a greater force; for they sustain
the force with which our bodies are pushed for-
wards by the foot behind at every step we make ;
and on them principally the weight of the body
is supported, when we are raised on our tip-
toes.

The three bones in each of the other four
toes, differ from those of the fingers, in these
particulars. They are less, and smaller in pro-
portion to their lengths: Their bases are much
larger ‘than their anterior ends: Their bodies
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are more narrow above and below, and flatter
on the sides. The first phalanx 1s proportionally
much longer than the bones of the second and
third, which are very short.

Of the four, the toe next to the great one, has
the largest bones in all dimensions, and more ex-
ternally the toes are less. The little toe, and fre-
quently that next to it, have the second and third
bones intimately united mto one ; which may be
owing to their little motion, and the great pressure
they are subjected to.

The toes are of good use to us in walking 3 -for,
when the sole 15 rarsed, they bring our body, with
‘its centre of gravity, perpendicular to the advan-
ced foot.

The bones of the metatarsus and toes, are in the
same condition in children as those of the meta-
carpus and fingers,

The only bones remaining to be described, are
the small enes, which are found at the origin of
the gastronemi muscles, at the lst and 2d joints
of the great toe, and at the joint of the thumb and
fingers, called,

Ossa Sesamoideq.

The Ossa Sesamorpra, are of very dif-
ferent figures and sizes, and are generally said

to resemble the seed of the sesamium. Their
Kke
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number, figure, situation, and magnitude, are
uncertain, that it were in vain to insist on the dif-
ferences of each,

The sesamoid bones at the first joint of the great
toe are much larger than any other, are early form-
ed, and are seldom wanting in an adult. These
bones, by increasing the angle of insertion of the
tendons of the flexor muscles, add considerably to
the force of these muscles ; and they may possibly
tend to prevent the above tendons from being com-
pressed by the weight of the body *.

* That the sesamoid bones are not formed in consequence of
pressure, is evident, as in the feetus a few months after con-
ception, there are cartilages of a similar figure as the sesamoid
bones.
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CHAPTER 1L

MUSCLES OF THE PELVIS AND INFERIOR
EXTREMITIES.

Sect. 1.
MUSCLE OF THE PELVIS.

Ir10-Cosrtavris, or Quadratus Lumborum.

Tms muscle takes its origin from the lateral and
posterior half of the spine of the os ilium, between
the origins of the psoas magnus, and transversalis
abdominis, and it is inserted into the transverse
processes of the lumbar vertebrz, and into the
posterior part of the last rib, and into the side of
the last vertebra of the back.

By this muscle, the last rib is pulled down, as
in difficult expiration, and when the muscles of

both sides are at the same time thrown into action,
the loins are bent.

Kks
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Secr. 11.

OF THE TENDINOUS APONEUROSIS OF THE IN-
FERIOR EXTREMITY, AND MUSCLE PRO-
' PER TO IT.

AT present it is proposed to describe in very
general terms the tendinous aponeurosis of the in-
ferior extremity.

The fascia of the thigh, which has been called
JSascia lata, is made up partly of tendinous, and
partly of ligamentous fibres.

It is smooth on its external surface, and consi-
derably thicker on the outer than on the inner
side of the thigh, and it not only covers, but alsa
enters between the muscles of the thigh. _

The upper part of this fascia, which is very
intimately interwoven with the crural arch, (in a
manner to be afterwards more fully described), is
covered by a very thin tendinous fascia, called the

glandular fascia. '

The large vein, called vena saphana major, runs
between the fascia lata and the skin, and sinks
beneath a crescent-like jfold of j&rs;ia, to join the
deep femoral vein. |

There are many small nerves which ramify
above this fascia of the thigh, which are derived
from the lumbar and anterior crural nerce; and
also a number of lymphatic glands, and lymphatie

N . o e e o T SR .-‘ri.ﬂ.bﬁ-“ﬁr.‘.‘l‘:‘i‘?ﬂ: [ g g N



FASCIA OF THE INFERIOR EXTREMITY. 519

vessels which appear like lines of a whitish colour,
and enter the inguinal lymphatic glands, at the up-
per and inner part of the thigh. _

This fascia is connected to the crural arch, with
the sacro-sciatic ligaments, if the tendons of the
gluteus maximus, and tensor vagina femoris, with
the linea aspera, condyles of the thigh-bone, and
patella, and is attached also to the upper parts
of the tibia and fibula, and being continued, forms
the fascia of the leg.

The fascia of the leg is connected to every pro-
jecting part of the bones, becoming thinner to-
wards the under part of the leg, and where it
passes over the ancle. It forms a strong annular
or transverse ligament, which extends from the
outer ancle and neighbouring part of the os caleis,
and is fixed to the malleolus internus, and os na-
viculare. This ligament binds down the tendons

of the extensor muscles.

There is a muscle .prnper to the upper part of
the fascia, called

ILto-Femoratis, or Tensor Vagina Femoris.

This muscle arises from the external part of
the anterior superior spinous process of the os
ilium, and is fixed into the fascia, where it co-
vers the upper and outer side of the thigh, a little

below the trochanter major,
Kk
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The use of this muscle is, to stretch the fascia,
and to assist in the abduction of the thigh.

The tendinous fascia of the sole of the foot,
which is very thick and strong, extends between
the prominent and anterior part of the os calcis,
and to the heads of the metatarsal bones, to which
it 1s fixed by its bifurcated extremities, between
which the tendons of the flexor muscles pass.

Secrt. II1.

MUSCLES INSERTED INTO THE TROCHANTER
MAJOR. h

THE muscles inserted into the trochanter major,
move the thigh-bone within the acetabulum, in

such a manner, as to turn the toes outwards, or
in the contrary direction.

Sacro-FEmoravss, or Gluteus Maximus.

This very thick and strong muscle, takes its
origin from the posterior edge of the os ilium,
from the lateral surface of the os sacrum, and
from the posterior part of the sacro-sciatic li-
gaments, and is fixed into the posterior part of
the thigh-bone, below the great trochanter, and
into the fascia lata of the thigh

By this muscle, the ball of the os femoris is ro-
tated outwards.

i
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This is one of the most powerful muscles, by
which the body is kept erect.

IL10-TROCHANTERUS MAJOR, or Gluteus Medius.

This muscle arises from the circumference and
outer edge of the dorsum of the os ilium, and its
radiated fibres are collected and inserted into the
upper part of the trochanter.

By the above muscle, the thigh is rotated out-
wards.

IL10-TROCHANTERUS MINOR, o1 G luteus Minimus.

This muscle arises from the anterior and in-
ferior part of the os ilium; the fibres of the
muscle run in a radiated ‘manner, and are inserted
by a thin and broad tendon, into.the anterior and
superior part of the trochanter major.

The four following muscles turn the thigh on
its axis from within outwards.

. Sacro-TrocHANTERUS, or Pyriformis.

This muscle arises from the inner side of the 2d,
3d, and 4th pieces of the os sacrum ; and passes
out of the pelvis above the upper sacro-sciatic
ligament, and is fixed by a strong round tendon,
into the top of the great trochanter.

This muscle i1s covered by the gluteus maxi-
mus, and medius muscles.
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Sus Puso-TrocHaNTERUS, or Obturator Inter-
nus.

This muscle extends between the internal
part of the membrane, which fills up the for-
amen obturatorium, and the great trochanter,
and its tendon passes over, and revolves upon
the posterior edge of the ischium, between the
two following muscles,

Iscun-TrocHANTERI, or Gemini.

These muscles which lie below the pyriform
muscle, take their origins from the posterior edge
of the ischium, and are inserted into the top of
the great trochanter.

Iscuio-TrocHANTERUS, or Quadratus Femoris.

This muscle, which is placed under the pre-
ceding, extends between the tuberosity of the os
ischium, and posterior edge of the great trochan-
ter, rotates the thigh from within outwardly.

Secrt. 1IV.

THE MUSCLES INSERTED INTO THE TROCHANTER
MINOR, WHICH ARE FLEXORS OF THE THIGH.

Prz-Lumso-TrRocHANTERUS, or Psoas Magnus.

Tu1s muscle arises from the sides of the trans-
verse processes of the lumbar and last dorsal ver-

———
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tebra, it passes along the brim of the pelvis, and
and 1is inserted into the lesser trochanter.

Irro-TrocuaNTINUS, or Jliacus Internus.

This muscle takes its origin from the transverse
process of the lowest lumbar vertebra, and also
from the inner surface of the os ilium ; it passes
along the brim of the pelvis, and is fixed, along
with the former muscle, into the lesser trochanter.

This muscle is covered by a strong fascia, which
is fixed into the posterior part of the crural arch;
and a part of the fascia is continued behind the
femoral vessels, and forms the posterior part of the
crural sheath.

Puso-FemoraLls, or Pectinalis.

This muscle which arises from the superior mar-
gin of the os pubis, and forms a part of the brim
of the pelvis, is fixed by a thin tendon into the
trochanter minor, and linea aspera below it.

The following muscles draw the thighs inwards,
and towards each other.

Sus-Puso, Sus-Pusl, Iscun-FemoraLes, or Tri-
ceps Adductor Femoris.

The first portion arises from the symphysis pu-
bis ; the second from the descending branch of
the os pubis ; and the third from the tuberosity of
the ischium.

These muscles are fixed into the whole lcngth
of the linea aspera.
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Mippre or THE TriFEMORO-RoTuraris, or Cru-
ralis.

This muscle, which is situated under the pre-
ceding muscle, arises from the whole anterior sur-
face of the thigh-bone, and is fixed into the pos-
terior surface of the tendon of the rectus mus-
cle.

OureEr SHARE oF THE TRIFEMORO-ROTULARIS, OF

Vastus Externus.

This muscle, which occupies the outer side of
the thigh-bone, arises from the anterior surface of
the root of the trochanter major, and from the
outer edge of the linea aspera, and is inserted in-
to the external surface of the tendon of the rec-
tus cruris.

INNER SHARE OF THE TRIFEMORO-ROTULARIS, Or

Vastus Internus.

This muscle fills up the inner part of the thigh-
bone, and arises from the root of the trochanter
minor, from the upper edge of the linea aspera,
and from the whole internal surface of the thigh-
bone, and it is inserted into the lateral surface of
the tendon of the rectus cruris.

The above muscles are counteracted by the six
following strong flezor muscles.
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Iscuio-Peroneus, or Biceps Flexor Cruris.

This muscle consists of two parts; the longer
is derived from the outer part of the tuberosity of
the os ischium, and the other from the middle of
the linea aspera of the os femoris : below the in-
sertion of the gluteus maximus, both parts unite,

and are fixed into the outer part of the head of
the fibula.

Iscuio-Sus-Ti1B1ALIS, or Semimembranosus.
This muscle takes its rise from the upper and
outer parts of the tuberosity of the os ischium, and
the fibres are connected to a flat tendon, which is
inserted into the upper and inner side of the ti-
bia.

This is a semipenniform muscle.

Iscuro-PraETIBIALIS, or Semitendinosus.

This muscle also arises from the tuberesity of
the os ischium, and it is inserted into the upper
and inner part of the tibia.

The leg is not enly bent backwards, but also in-
‘wards by this muscle.

Ivio-Prxe-TiB1AL1S, Or Sartorius *.

- This muscle arises from the anterior and supe-
rior spinous process of the os ileum, between the

* Vid. Plate 2. fig. 1.
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crural arch and tensor vaginalis femoris, and passes
for some way upon the rectus cruris, then over
the vastus internus, then over the triceps and ad-
ductor magnus, or in a spiral direction over the
fore-part of the thigh, it passes behind the inner
condyle of the thigh-bone, and is inserted into the
upper and inner part of the tibia by a broad thin
tendon, immediately below the anterior tubercle
of the tibia above the tendons of the gracilis and
semitendinosus *,

By this muscle, the leg is bent obliquely in-
wards on the thigh.

Puso-PrETIBIALIS, Oor Gracilis.

This muscle arises from the lower part of the
symphysis - pubis, and descends along the inner
side of the thigh, and is inserted into the tibia be-
low the sartorius muscle.

The use of this muscle is to assist in the flexion

of the knee, after it has been bent by the flexors
of the leg.

Porrito-TieiaLts, or Popliteus.
This muscle extends between the external con-
dyle of the thigh-bone, the back part of. the cap-

sular ligament of the joint, and the internal and
upper part of the tibia.

By this muscle, the leg is not only bent ; but
when bent, it is rolled inwards,

* Vid. Plate 2. fig. 1.
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ancle through a groove in the tibia, and fixed in-
to the os naviculare.
By this muscle, the inner side of the foot is

raised. -

Of the Muscles which arise from the Perone, or
Fibula.

Peroneo-Tarseus, or Peroneus Longus.

This muscle arises from the fore-part of the
head of the fibula, and from the outer-part of the
same bone.

The muscular fibres are fixed into the tendon,
like the plumage of a pen into its stalk. The ten-
don of this muscle is lodged ina groove, formed
by the malleolus externus; it passes across the
sole of the foot in a groove in the cuboid bone,
and is fixed into the outside of the metatarsal bone
of the great toe, and os cuneiforme internum.

By this muscle, the foot is extended, and the
inner edge of it turned downwards,

PrroNEO-METATARSEUS MaGnNus, or Peroneus
Breus.

This muscle takes its rise from the outer part of
the fibula, and its tendon passes behind the outer
ancle, in the same sheath with the preceding mus-
cle, and 1s fixed into the external past of the me-
tatarsal bone of the little toe.

The use of this muscle is to pull the outer edge
of the foot upwards.

YOL. I. L 1 P
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Sect. VII.
MUSCLES OF THE TOES.

THERE are extensor, flexor, abductor and ad-
ductor muscles proper to the toes.
There are three extensor muscles of the toes,

PeronNEO-SurER-UNGuiaLis, or the Eatensor Lon-
gus Digitorum Pedis.

This muscle takes its rise from the outer part
of the head of the tibia, from the fibula and from
the interosseous ligament ; and below the middle
of the leg, it splits into four tendons, which in
their course pass under the annular ligament, and.
are inserted into the root of the first phalanx of
each of the four small toes, and are expanded over
the upper side of the toes as far as the last pha-
lanx.

Carcaneo Super-UNcuiaris, or Fatensor Bre-
vis Digitorum Peds.

This muscle arises from the upper and anterior
part of the os calcis, from the os cuboides and
astragalus ; it then divides into four distinct mus-
cles, which are inserted into the first phalanx of
the great toe, and into all the other toes excepting
the little toe,

1 ke
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Peronro-Sveer-UncuiaLts, or Extensor Longus
Pollicis Pedis.

This muscle arises from the fibula and interos-
seous ligament ; the tendon of this muscle passes
over the fore-part of the astragalus and os navi-
culare, and is fixed into the base of the first and
second phalanges of the great toe.

This muscle not only extends the great toe, but
also bends the ancle.

There are also three flexor muscles of the toes.

Tis10-SusunNcuiaLis, or Flevor Longus Digito-
rum Pedis.

This muscle arises from the posterior and flatten-
ed portion of the tibia; below the solews muscle,
the fibres pass obliquely into a tendon which is
situated on the posterior edge of the muscle. The
tendon is lodged within a groove behind the inner
ancle, and bound down by a strong ligament.

This muscle divides in the sole of the foot into
four tendons, (which pass through slits in the ten-
dons of the flexor digitorum brevis), and which
are inserted into the last joint of the lesser toes.

By this muscle, all the joints are bent, but
chiefly the last joint.

FLExor Dicitorum AccEessorius,or Massa Car-
nea Sylvi.
This muscle, which is connected by two por-
tions to the os calcis, and is fixed into the tendons

I
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of the preceding muscle ; assists in bending the
toes.

PrLanTO-SuB-PHALANGEUS, or Zumbricales.

The lumbricales are four thin portions of mus-
cles, which are fixed to the tendons of the flexor
profundus, the inside of the first joint of the four
small toes, and the tendinous expansion which is
derived from the extensor muscles which covers
the upper part of the toes. _

These muscles increase the extent of the flexion |
of the toes.

Carcaneo-Sus-Uwncutatris, or Flevor Brevis Di«
gitorum Pedis Perforatus.

This short fiexor muscle arises from the in-
feriér and anterior part of the os calcis, and from
the aponeurosis plantaris, it splits into four small
tendons, which give passage to the tendons of the
long flexor ; and are then fixed into the second
phalanx of the four small toes.

Besides the muscles enumerated in the preced-
ing pages, the following are proper to the great
and little toes, viz. calco-sub-phalangeus, or the
abductor pollicis ; metatarso-sub-phalangeus-trans-
versalis-pedis, or transversalis pedis ; metatarso-

L1s3
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sub-phalangeus-pollicis, or adductor pollicis ; tar-
so-phalangeus, or flexor longus pollicis pedis ; tar-
so-sub-phalangeus-pollicis, or flexor brevis pol-
licis ; calco-syb-phalangeus-minimi-digiti, or ab-
ductor minimi digiti ; tarso-sub-phalangeus-mi-
nimi-digiti, or flexor brevis minimi digiti.

T Ansn-PHALAﬂﬂius, or Flexor Longus Pollicis
Pedis. -

This muscle, which bends the great toe, arises
from the posterior part of the fibula; and the
tendon of the muscle passes through a groove in
the tibia, then through a groove in the astra-
galus, crosses the sole of the foot, and is inserted
into the last joint of the great toe,

Cavrco-Sus-PuarLanceus-Porvricts, or Abductor
Pollicis Pedis. :

This muscle takes its rise from the lower and
inner part of the heel-bone, and from that bone by
a tendon, where it joins with the os mnaviculare,
and 15 inserted into the os sesamoideum internum,
and root of the first joint of the great toe.

By this muscle, the great toe is pulled from the

. pthers,
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METATARSO-SUB-PHALANGEUS-TRANSVERSALIS
Porvricis, or Transversalis Pedis.

This muscle takes its rise from the metatarsal
bone of the little toe; crosses over the anterior
extremities of the other metatarsal bones, and is
inserted into the fore-part of the metatarsal bone
of the great toe, and into the internal sesamoid
bone. :

By this muscle, the foot is made narrower, the
outer and inner toes being drawn towards each
other.

METATARSO-SUB-PHALANGEUS PoLrrcrs, or Ad-
ductar Follicis.

This muscle takes its origin by a long tendon
from the under part of the os calcrs, os cuboides and
os cuneiforme externum, and root of the metatarsal
bone of the second toe ; it is divided into two por-
tions, which are inserted into the external os sesa-
moideum, and root of the metatarsal bone of the
gm:it toe. g

By this muscle, the great toe is pulled towards
the other toes.

T arso-Sus-Puarancreus PoLvricis, or Flevor Bre-
vis Pollicis.

This muscle extends between the fore under
part of the os calcis, and the external sesamoid
bone, and root of the first bone of the great
toe.

L.14
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By this muscle, the first joint of the great toe
1s bent.

Carco-Sup-PrarLaneEus Minim1 Dicitl, or 4b-
ductor Minimi Digiti.

This muscle extends between the under protu-
berance of the os calcis, the root of the metatarsal
bone of the little toe, and the outer part of the
root of the first bone of the little toe.

By this muscle, the little toe is drawn out-
wards.

Tarso-Sus-PrarLaNcEUs Minim1 Diciri, or
Flexor Brevis Minimi Digit.

T'his muscle extends between the cuboid bene,
the outer and back part of the matatarsal bone of
the little toe, and the anterior extremity of the
metatarsal bone, and root of the first bone of the
little toe.

This muscle assists in bending the little toe.

In the foot, there are also two strata of inter-
ossel muscles, viz. three interosse: interni, placed
in the sole of the foot, which move the three les-
ser toes towards each other. There are four inter-
ossei externi, which are larger than the internal,
and bicipites, which separate the toes from each
other.
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CHAPTER IIIL.

OF THE BURSAE OF THE INFERIOR EXTRE-
MITIES. ¥

THE Burse Mucose, which appear in a fore
view of the inferior extremity, are,

A very large bursa mucosa between the iliacus
internus and psoas muscles, and the capsular liga-
ment of the thigh-bone.

There 1s a bursa between the tendon of the pee-
tineus and thigh-bone.

And also a small bursa mucosa between the glu-
teeus medius and trochanter major ; and behind it,
the tendon of the pyriformis 1s inserted.

There is a bursa mucosa between the tendon of
the glutaus minimus and trochanter major.

There is a bursa mucosa between the glutaeus
maximus and vastus externus.

There 1s a large bursa mucosa behind the ten-
don of the extensors of the leg.

There is a bursa mucosa behind the ligament,
which joins the patella to the tibia; and a large

fatty peloton hangs down into the cavity of the
bursa.
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There is a large bursa mucosa behind the ten-
don of the sartorius, and behind the tendons of
the gracilis and semitendinosus, covering the in-
ner fore-part of the tibia.

There 1s a bursa mucosa between the tendon of
the tibialis anticus, and under part of the tibia and
ligament of the ankle.: cPRE RIS T

There 1s a bursa mucesa between the tendon of
the extensor pollicis pedis longus, and the tibia and
ligament of the ankle '

There is a bursa Mmucosa for the tenﬁuns of tfie.
extensor digitorum ‘communis 1ﬂngu3, between
them and the tibia and ngament nf the ank'le

(LA

Burse Mucosa in the Vieﬁ:ity af fﬁé )‘ﬂms-iz---Jeu'u.r‘sfe'rT
{ 11L4 ILh i
There is a large bursa mucosa, placed between
the tendons of the extensores cruris, and the fore-
part of the thigh-bone, which is separated by a
partition from the cavity of the jomt of the knee,
by the membrane of the bursa and inner layer of
the capsular ligament, joined together by cellular
substance.
There 1s a bursa between the ligament w‘hlch
joins the patella to the tubercle of the tibia, a.ﬂd
the upper fore-part of the tibia. -

T N
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The Burse Mucose which appear in the Back-
View of the Inferior Extremity.

TrERE is a bursa mucosa between the quta&us
medius and pyriformis.

‘There is a bursa mucosa between the obturator
and os ischium.

- An oblong bursa mucosa occurs between the ob-
turator internus, gemini, and capsular ligament of
the thigh-bone.

There is a lurge bursa mucosa between the ten-
don of the glutaeus maximus and root of the tro-
chanter major.

There are two small burse mucosz between the
tendon of the gluteus maximus and thigh-bone.

A bursa mucosa occurs between the tendons of
the semimembranosus, and gemellus and the liga-
ment of the knee.

A small bursa is placed within the bursa, from
which there is a passage into the cavity of the
joint of the knee. |

There is a bursa mucosa between the inner side
of the tendon of the semimembranosus and the
lateral internal ligament of the knee, from which
there 1s a passage, making a communication with
the joint of the knee.

A bursa is placed under the popliteus muscle,
which frequently communicates with the cavity
of the joint of the knee.
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There is a large bursa mucosa common to the
tendons of the peronei muscles.

A bursa is proper to the tendon of the peroneus
brevis.

A bursa mucosa is placed between the tendo
Achillis and the os calcis ; and there is a peloton
of fat, which projects into the cavity of the bur-
sa. |

A bursa mucosa intervenes between the flexor
pollicis longus and the os calcis. |

There is a bursa between the flexor digitorum
longus communis, and the tibia and os calcis.

A bursa is placed between the tendon of the ti-
bialis posticus, and the tibia and astragalus,

Burse Mucosa in the Sole of the Foot.

There is a second bursa mucosa for the tendon
of the peroneus longus.

There is a bursa mucosa common to this ten-
don, and the tendon of the flexor digitorum pedis
communis longus profundus.

There are five burse mucose of the flexor ten-
dons, which begin a little above the first joint of
the toes, and extend to the root of the third pha-
lanx or insertion of the tendons.
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CHAPTER 1V.

OF THE LIGAMENTS OF THE PELVIS AND
INFERIOR EXTREMITIES.

Sect. I.

OF THE LIGAMENTS OF THE PELVIS.

THE bones of the pelvis are very firmly bound
together by ligaments, as the pelvis supports the
weight of the trunk of the body, and 1s also the
basis on which the inferior extremities move.

The form of the bones of the pelvis contributes
much to the firmness of it.

The os sacrum, from the oblique direction of
its articulating surfaces, is like a wedge placed
between the ossa innominata ; the extremities of
each of which bones are arched forwards, and
united at the symphysis pubis ; hence the greater
the depressing power, the more closely the bones
of the pelvis are pushed together.



542 OUTLINES OF ANATOMY,

Secr. 1I.

FRONT VIEW.

The os sacrum is united to the ossa innomina-
ta by very strong ligaments, from which there
1s a ligament which sweep along the upper aper-
ture of the pelvis.

There are small apertures in the above ligament
for the passage of the lumbar nerves.

The crural arch is seen extending from the an-
terior and superior spinous process of the ilium,
and with its fibres inserted into the opposite os
pubis, a few ligamentous fibres extend downwards
from the superior and anterior spinous process of
the os ilium, to the inferior and anterior spinous
process of the os ilium.

There is a strong capsular ligament at the sym-
physis pubis, from which there is a round and
strong ligament, which descends to the tuberosity
of the ischium, which joins with the capsular liga-
ment of the pubis, and is united by a few trans-
verse ligamentous fibres, to a similar ligament of
the opposite side.

The obturator foramen is filled up by a liga-
ment, in which there is a large aperture for the
obturator artery and nerve, and three other small
apertures, from which small branches of the ob-
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turator artery vein and nerve pass outwards, and
get into the acetabulum, to supply the synovial
apparatus within the hip-joint.

The capsular ligament of the thigh-bone, is
well seen in this view ; it receives some additional
ligamentous fibres, the strongest of whicharise from
the anterior and inferior spinous process ot the os
ilium, and on its pubal side, some ligamentous
fibres, which take their origin from the os pubis.

SecT.. 111.

BACK VIEW OF THE PELVIS.

There are two ligaments disposed transversely,
which unite the os sacrum to the os Innominata,
besides a general capsular ligament, and there is
within the joint a ligament of cellular substance,
containing mucus.

There is a long and strong ligament called ilio-
sacral, which originates from the posterior spinous
process of the spine of the os ilium, and descends
obliquely into the lower part of the os sacrum.

There is also a shorter ligament which is fixed
higher into the os sacrum.

There are also lateral ligaments extending be-
tween the os illium and the ligament which covers
the spinous processes of the vertebre.

The posterior part of the os sacrum is covered
by a ligamentous crust, the fibres of which, fol-
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low different directions, and which extends along
the under part of the bone, to the lower extremi-
ty of the ossa coecygis.

There are two sacro-sciatic ligaments, the
larger extends between the transverse processes of
the os sacrum, the under and lateral part of
that bone, and the tuberosity of the os ischium,
the other, which has a similar origin, is fixed into
the spinous process of the os ischium.

There are two membranous appendices con-
nected to the above ligaments, the one increases
the breadth of the upper ligament, the other ari-
ses within the pelvis, and is fixed to the os is-
chium.

By the larger external ligament, the large notch
in the ilium is converted into a hole for the pas-
sage of the pyriform muscle, the great sciatic
nerve, and the gluteal arteries.

The muscle called obturator internus passes be-
tween the sacro-sciatic ligaments.

The large holes in the back part of the os sa-
crum, are in a great measure filled by ligaments,
which project from one tubercle to another, and
the back-part of the ossa coccygis is covered by
ligaments which pass along these in a longitudinal
direction, and which are fixed into the extremity
- .of the last os coccygis *.

* Loper’s Plates, xxi. and xxii. which represent the Ligas
ments of the Pelvis, are very faithful copies of Nature.
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Sect. I11.

LIGAMENTS OF THE HIP-JOINT.

Tue acetabulum is lined by a cartilage, which
is thinner in its centre than its circumference, and
the ball of the thigh-bone is also covered by car-
tilage, which is thinner in its circumference than
its centre.

The capsular ligament of this joint is very
strong, especially at the anterior and outer part,
but internally it is considerably thinner where it
is covered by the iliacus internus muscle.

There are several tendinous slips from the ad-
jacent muscles, which add considerably to ithe
strength of this capsular ligament.

This 1igamc+nt is fixed to the outer side of the
brim of the acetabulum, and incloses not only_the
head, but also the whole of the neck of the thigh-
bone, and the outer part of this ligament extends
farther down than the inner, which is reflected
upon the neck of the bone *.

There 1s a ligament within this joint somewhat
of a triangular shape, which consists of two parts
one of these is fixed to the under part of the ace-
tabulum, and is connected to the substance, called
the gland of the joint, from which it becomes gra-

* Vid. Aveust. Frip. WaLter, de Articulis, hgamentw et
musculis hum:ms incessu statuque dmgend

YOLE, T M m
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dually narrower, and the other is fixed to the
notch in the acetabulum ; these parts are united
and inserted into the pit, upon the inner surface of
the ball of the thigh-bone.

There is a double cartilago-ligamentous mem-
brane, stretched across the breach in the inner
and fore part of the acetabulum j; iu the poste-
rior part of which, there is am aperture for lodg-
ing a part of the synovial apparatus, and the bany
margin of the acetabulum is encircled by a liga-
ment, which adds considerably to its depth, called
the cotyloid ligament.

The muscles which surround this joint, also
contribute to strengthen it.

Secr. IV.

OF THE SYNOVIAL APPARATUS OF THE HIP- JOINT.

THe acetabulum is lined by the synovial mem-
brane, which also covers the synovial apparatus of
this joint, which is lodged within the acetabulum,
and it is then reflected over the internal higament
of the joint, and the cartilage which covers the
headiof the thigh-bone, and also over the neck of
the same bone.

The synovial membrane is very vascular, which
is supplied with blood from the smaller branches
of the obturator artery *.

* Vid. the synovial apparatus of this joint, represented of
its natural size, in fig. 3. of Plate viii. of my Father's Book on
the Burse Mucose, and magnified in fig. 4. of the same Plate.
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There are a number of fringes connected with
the synovial apparatus, from which the synovia
may be squeezed out.

The edges of the synovial apparatus are retained
in their situation by small ligamentous fibres.

Secr. V,

OF THE CARTILAGES AND LIGAMENTS OF THE
KNEE-]JOINT.

Tue knee-joint is formed by the contact of the
condyles of the thigh-bone with the head of the
tibia, and back-part of the rotula.

These bones, which are covered by articular
cartilages, are kept together by various liga-
ments.

There is a strong capsular ligament, which 1s
connected to the circumference of the lower end
of the thigh-bone, and 1s fixed to the head of the
tibia, and the margin of the articulating surface
of the patella, so that the patella forms a part of
the capsule of the joint,

This ligament is strengthened by lateral llga-
ments, which adhere to its outer surface, and also
by a tendinous aponeurosis from the tendons of the
extensor muscles, and by the general tendinous
aponeurosis of the limb.

There are two external lateral ligaments, the
longer and stronger extends from the tubercle,

Mm2
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about the external condyle of the thigh-bone, to
the head of the fibula, and is covered by the ten-
don of the biceps; and behind this, there isa
shorter and thinner ligament similarly situated.

There is also an internal ligament of consider-
able breadth, passing between the internal con-
dyle of the thigh-bone, which, becoming broader
as it descends, is inserted into the edge of the in-
ternal semilunar cartilage, and into the upper and
inner part of the head of the tibia; and it is co-
vered at its insertion by the tendons of the gracilis,
semitendinosus, and sartorius muscles.

In the back part of the capsular ligament, there
are irregular bands of ligamentous fibres, which
extend between the condyles of the thigh-bone,
and the upper and inner part of the head of the
tibia ; a few of these fibres, which descend ob-
liquely from the external condyle of the thigh-
bone to the tibia, are stronger than the others, and
have been said to form the ligamentum postu:um
of WinsLow.

There is a ligament connecting the patella to
the tuberosity at the upper and fore-part of the
tibia; and, in some subjects, there is a strong
transverse ligament, which fixes the head of the
tibia to that of the fibula. '

Upon opening the knee-joint, we meet with li-
gaments within the joint. RO |

The capsular ligament is reflected, and forms
the lateral ligaments, called alaria externa, and
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anterna, by which the synovial apparatus is fixed
to the sides of the patella; and this apparatus 1s
also fixed by a ligamentum mucosum, which is
continued from the union of the ligamenta alaria,
to the cavity of the thigh-bone between its con-
dyles, immediately in front of the anterior crucial
ligaments.

There are two ligaments which cross each other,
hence named crucial, the one of which is fixed to
the semilunar shaped notch, between the condyles
of the thigh-bones, and to the pit at the fore part
of the protuberance in the middle of the head of
the tibia ; and the other, which i1s fixed in a si-
milar manner to the thigh-bone, passes behind the
former, and is fixed into a pit behind the above
named protuberance.

The head of the tibia is divided by a protube-
rance of bone, into two parts, each of which is
somewhat excavated, and each cavity is rendered
deeper by a cartilage, somewhat of the form of a
crescent, which surrounds that cavity ; which car-
tilage, in its inner part, is as thin as the blade of a
knife ; but in its outer part, three or four lines in
the thickness; and the thicker part of the carti-
lage is connected to the capsular ligaments, hence
these cartilages scarcely change their places.

The upper surface of each cartilage is concave,
the lower nearly flat. ;

These cartilages are connected to each other at
their inner cornua, by a small transverse ligament.

Mms8
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Secr. VI.

LIGAMENTS OF THE PATELLA,

THE patella is fixed in its place, by the tendon
of the extensor muscles, and by a strong ligament
which 1s inserted into the anterior tuberosity of
the tibia.

SecTt. VII.

OF THE SYNOVIAL APPARATUS OF THE KNEE~
JOINT.

THE synovial apparatus of this joint, from its
extent, 1s very conspicuous *,

The synovial membrane covers the condyles of
the thigh-bone, it lines the patella, and then passes
to the tibia.

A fatty substance conceals the fimbrie of the
synovial apparatus from the naked eye ; and hence
my Father has published several representations
of it, much magnified,

* Vid. Monro on the Burse Mucos=, Plate viii, fig. 5, 6, 9,
and 10. ; in which this apparatus is seen, of its patural size, and
also much magnified.
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Sect. VIII
 LIGAMENTS BETWEEN THE TIBIA AND FIBULA.

The upper extremity of the fibula, is connected
by a capsular ligamént to the outer surface of the
tibia, and the bond of union is rendéred stronger
by the external lateral ligament of the kriee-joint,
and by the tendon of the Biceps flexor cruris, which
is fixed to the fibula.

There is a strotig interosseous ligament; compos-
éd of oblique fibres, which extends between the
ridge at the back part of the tibia, and the cor-
resporiding ridge at the inner dide of the fibula.

There is a large aperture in the uppet part of
the interosseous ligament, where the muscles of
the fore and back part of the leg are in contact ;
and also several apertures, through which various
bloodvessels pass to the fore-part of the leg.

There are several ligaments whi¢h unite the in-
ferior extremity of the fibula and tibia.

SEcT. IK

LIGAM:EH*CGN’HEﬁTi‘HG THE BONES OF THE LEG
AND TARSUS.
Tue capsular ligament, which is fixed to the

margin of the articular cavity of the tibia and fibu-
M m 4
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la and astragalus, is very thin, especially before
and behind.

It is strengthened, as CALpaN1 has represented
in fig. 6th of his 50th Plate, by an upper and un
der ligament, passing from the lower and back
part of the tibia, to the fibula ; by a perpendicular
ligament which passes from the malleolus externus,
to the os calcis; by an anterior and a posterior liga-
-ment, the former of which arises from the ante-
rior part of the malleolus externus, and is fixed
to the astragalus, and the latter arises from the
posterior part of the malleolus externus, and is fix-
ed to the outer and posterior part of the astraga-
lus.

There is also a ligament which arises from the
malleolus internus, the fibres of which follow a
radiated course, and are fixed to the astragalus, o8
calcis, apd os naviculare,

Ligaments of the Tarsus.

The astragalus is articulated by two cartilagi-
nous planes to the os calcis.

There are several short irregular ligaments which
assist in uniting the above bones.

There are lateral and inferior ligaments, fixing
together the os calcis and os cubmdes

The convex articular surface of the astragalus
is received by a concave surface of the os navicu-
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lare, and three short ligaments for retaining these
bones in contact. :

Ligaments of the Bones of the Feet.

There are transverse ligaments which unite the
os naviculare and cuboides. |

There are superior, lateral, and plantar liga-
ments, which unite the os naviculare and os cunei-
forme, and many ligaments uniting the os cunei-
forme and os cuboides.

The Cuneiforme bones are united by many
~dorsal and plantar ligaments,

Sect. X.

" LIGAMENTS WHICH CONNECT THE BONES OF THE
TARSUS AND METATARSUS, AND THE ME-
TATARSAL BONES TO EACH OTHER.

THE bones of the metatarsus and tarsus, are
united by capsular ligaments, and also by other
short ligaments called from their situation, dorsal,
plantar, lateral, and from the direction of their
fibres, straight, obligue, and ¢ransverse.
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Sect. XI.

LIGAMENTS OF THE PHALANGES OF THE TOES.

Tue capsular and lateral ligaments of the pha-
langes of the toes, are simiilar to those of the
fingers, and the tendons of the extensor and flexor
muscles are inclosed within similar sheaths.

As my Grandfather, while describing the bones,
has made particular mention of the miovements
performed by the different joints, I hdve entirely
omitted that branch of the subject.

The limits of these Outlines preclude me from
entering into an explanation of the muscles em-
ployed in standing, walking, running, jumping,
dancing, swimming, and skating, or on the strength
of the human muscles.

From the subjoined authors, the reader may
obtain much useful information on animal me-
chanics, '
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Authors on Animal Mechanics,

Boreerrl, de Motu Animalium.

PerravLrT, on Animal Mechanics.

ParenT, on Animal Mechanics.

D. BeErnovLwrr, on the Muscles and the Nerves.

Mairan, on the Position of the Legs in Walking.

Emerson’s Mechanics, f. 222.—226. p. 200.

PiNEL, on Animal Mechanics, Roz. xxxi. 850. xxxiii. 12.
xxxv. 457.

. BarTHEZ, Nouvelle Mechanique de I' homme.

Imeson’s Elements, 1. 73.

Havrer, Element Phys. vol. iv.

Bicuar, Anat. Descrip. tom. 1.

Fercuson’s Mechanics.

Cuvier’s Legons d’Anat. Comp. tom. 1.

LamBert, on Human Strength and its Application. A.
Berl. 1776.

Recnier’s Dynamometer. Journ Polyt.

Couroms, on the Daily Labour of Men. B. Soc. Phil. n. 16,
M. Inst. ii. 8380. Nicholson, iii. 416.

Bucuanan, on Human Labour. Repert. xv. 319.
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APPENDIX.

Of the Distinctions between the Male and Femal,
as to Form of Body.

To complete this Volume, it remains to subj in a very
few general observations respecting the peculiarities of
the male and female form.

Infants of both sexes bear a strong resemblance to each
other in form, delicacy of organization, plumpness, the
size of their muscles, quantity of fat between these, gait,
and in the tones of voice. But after a few years, when
the organs are fully developed, and the body has attain-
ed its state of maturity, the Female Frame is very dif-
ferent from that of the more robust Male.

The muscles of the male lose their original softness and
" to'undity ; becoming firmer, larger, and of a more de-
termined figure, in consequence of exertion, which also
tends to condense the cellular membrane interposed be-
tween them ; and from the continued operation ef the
same cause, the original rotundity at last disappears ; the
outlines of the muscles, particularly in action, are dis-
tinctly seen through the skin, and strongly indicate su-
perior strength, muscular energy, and activity.

The delicate organs of the female (at least in polished
society) never acquire the same bulk, the same strength,
nor the same rigidity as those of the male; on the con-
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trary, they retain their original softness and delicacy of'
texture; and owing to the greater quantity of fat and
cellular substance interposed between the muscles of the
female, naturally smaller and rounder than those of the
male, they are still less prominent ; no rising muscle pro-
Jects to break the charming roundness of the form ; the
whole outline of the figure retains its original elegance
and softness.

The proportions of the male, according to Vitruvius,
are as follow :

Ist, In a well proportioned man, whose arms are
stretched out, the distance between the extremities of the
fingers of the right and left hands, should be equal to his
height, and his figure, therefore, may be included in a
square, '

2d, When the legs and arms are moderately extended,
the ossa pubis are about the centre of the body ; or the
ossa pubis form the centre of a circle, the circumference

of which, touches the extremities of the fingers and toes.

3d, The distances between the top of the shoulder and
symphysis pubis, from the symphysis pubis to the top of
the knee-pan, and from thence to the inner ancle, should
be equal in a well proportioned man.

The ancient statuaries, divided the body into eight
heads, and the face into three parts; five of these parts
make the breadth of the loins ; three parts or noses, the
upper part of the thigh ; two, the calf of the leg, and one
the ancle.

The female figure was formed about one face shorter
{han the male.

The female is more different from the male in form,
than in stature.

The shoulders of a woman are narrower, (the diffe-
rence between the Apollo Belvidere, and Venus of
Medicis amounting to one-third,) and more finely

R T R y—
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rounded and softened than those of a man: in whom
the greater breadth, and muscular swelling of the parts,
indicate his superior energy and strength: Her chest is
more convexX ; her breasts more elevated and rounded ;
her abdomen more prominent ; her loins longer, and her
limbs proportionally shorter; her pelvis is much broader,
being adapted to the containing and giving passage to her
child ; her limbs more rounded and more delicate ; her
thighs larger, the thigh-bones more distant from one an-
other, and inclining inwards, with a rapid slope as they
descend ; her legs, instead of swelling abruptly at the
calves, taper gradually downwards; her ankles are less
marked, and more rounded; and her feet and hands
smaller, dimpled, and more finely turned.

It has been already noticed, that the skeleton deter-

« mines the &ispnsitiun and proportions of the body ; and
hence, as there exist so many distinetions in the outline
of the softer parts of the male and female, there must be

s corresponding differences between the skeletons of the
sexes.

The female skeleton is smaller in all its dimensions, as
well as more slender in regard to the individual bones,
than that of the male. Like that of the child, it is by no
means so much impressed by the muscles, and the cavi-
ties are not so deep ; hence the gredter smoothness and
fewer angles of the female skeleton.

The more remarkable differerices in the female skeleton,
may be traced, as might have been expected, in the trunk
of the body, which may be compared to a pyramid, of
which the pelvis forms the basis ; whilst in the male, the
proportions are reversed, the shoulders being much broad-
er, that part may be considered as the basis.

The female chest is shorter, though deeper ; more con-

vex in front, and more distant from the pelvis, the loins
being longer,
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figure in its most perfect form, and in all the variety of
graceful attitude and action of its muscles.

The salubrity and genial warmth of the climate, the
simplicity of diet and manners; together with the easy
and flowing dress, by which no part of the body was con-
fined, were peculiarly favourable to the production and
preservation of such bodily conformation, as approaches
most nearly to the standard of ideal beauty ; besides, the
the artists, by the exposure of the human form, and dis-
play of muscular action at-the Olympic Games, had an
opportunity of seeing the finest originals for imitation.

The statuaries of Greece did not fail to profit by such
superior means of improvement in their art, and have
left to posterity the most perfect models of human skill,
in which they have expressed with wonderful truth the
peculiarities both of the male and the female form.

That my reader may profit by these, and may more
tlearly perceive the distinctions between the Male and
Female, I have subjoined, from the very accurate and
rare Principt del Designo of Vovraro and MorcueN, the
measurements of those invaluable remains of antiquity,
the Apollo Belvidere, Venus of Medicis, and Farnesian
IHercules, the first of which is characterised by Visconrr *,
as possessing a sublime mixture of dignity, strength and
elegance ; the second, as being the wonder of art ; whilst
‘the large and rising muscles of the third (even though he
be represented as resting after the last of his twelve la-
bours, and leaning on his club) communicate an impres-
sive dea of great muscular power.

* Vid. his Description of the Antique Statues in the Louvres

VoL, I. N n
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Lrs SBtatues, que nous donnons au publie, étant de
différens charaetéres ; et nous voulant donner constam-
ment la méme proportion dans les mesures, nous avons
divisée la téte des figures en douze parties, et chacune de
ces parties est divisée en six minuts, '

L’APOLL.ON DU BELVIDERE.

A huit T'éles, une Partie, et quatre Minuts de haulenr. -

Du commencenient de la tete, jusqu’ i la racine des
cheveux, trois parties.

De la méme racine jusqu’ anx sourcils, trois parties.

Des soureils jusqu’ & la fin du nez, trois parties,

De la fin du nez jusqu’ a tout le menton, trois parties.

De la fin du menton jusqu’ i la clavicule de la gorge,
cinque parties, un minut.

De la méme clavieule jusqu’ i la fin de la poitrine, neuf
parties, trois minuts, et demi.

De la fin de la poitrine jusqu’ a la moitié du numhnl
dix parties, cinq minuts, et demi

De la moitié du nombril jusqu’a la fin du ventre, sept
parties, quatre minuts, et demi.

De la fin du ventre jusqu’ i la moitié de la rotule du
genou, vingt quatre parties.

De la méme moitié de la rotule jusqu' au commence-
ment du flane, vingt huit parties, deux minuts.
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De la méme rotule jusqu’ au flocon du pied, vingt trois
parties, trois minuts, et demi.

Du flocon du pied jusqu’ & la fin de la figure, ¢’ est a
dire, jusqu’ en terre, quatre parties, quatre minuts.

La longueur de la plante du pied, quatorze parties, un
minut, et demi.

De la clavicule de la gorge au commencement du del-
toide, neuf parties.

De la plus grande hauteur du deltoide jusqu’ a la fin
du bicipite, ou biceps, dixsept parties, et un demi-minut.

De la méme fin au commencement de la main, seize
parties.

La plus grande largeur de I' anti-bras en face, quaire
parties, cinq minuts.

La plus grande largeur du bras en face, cinq parties,
trois minuts.

La largeur du pouls du bras en face, trois parties, cing
minuts.

De la clavicule de la gorge jusqu’ 2 la moiti© des bouts
des tetons, dix parties, quatre minuts, et demi,

Entre un bout et I'autre des tetons, quinze parties.

La plus grande largeur du torse c'est a dire, un peu
plus bas du commencement du torace, dix huit parties,
trois minuts.

La moindre largeur du méme, c'est & dire, au com-
mencement du flane, quinze parties, trois minuts.

La plus grande largeur des flancs, seize parties, quatre
minuts.

La plus grande largeur d’'une trocantera du femur a I’
autre, dixsept parties, cinq minuts

La plus grande largeur de la cuisse en face, neuf par-
ties, deux minuts, et demi.

La plus grande largeur du genou au nivean de la moi-
ti¢ de la rotule, cinq parties, trois minuts, et demi,
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La plus grande largeur du gras de la jambe, six par-
ties, trois minuts, et demi,

La largeur d’ un malleole 4 I’ autre, quatre parties, un
demi-minut.

La moindre largeur du pied, trois parties, trois mi;

nuts.

La plus grande largeur de méme, cing parties.

LA VENUS DE MEDICI

%

A sept Tétes, sept Parties, trois Minuts de hauteur.

Dv commencement de la téte jusqu’ a la racine des che-
veux, trois parties.

De la méme racine jusqu’ aux sourcils, tmu parties.

Des sourcils jusqu’ a tout le nez, trois parties.

De la fin du nez jusqu’ a tout le menton, trois parties.

De la fin du menton jusqu’ a la clavicule de la gorge,
(uatre parties, trois minuts, et demi.

De la clavicule de la gorge jusqu’ a la fin de la pmtrme,
dix partles, cing minuts.

De la méme poitrine jusqu’ 4 la moitié du nombril,
huit parties, trois minuts,

De la moitié du nombril jusqu' & tout le ventre, et
commencement des cuisses, onze parties, quatre minuts,
et demi.

De la fin du ventre jusqu’ a la moitié de la rotule du
genou, dix huit parties, deux minuts.

De la moitié de la rotule jusqu’ au commencement du
flane, vingt sept parties, trois minuts.

De la méme moiti¢ de la rotule jusqu’ en terre, vingt
cinq parties, trois minuts.

La plus grande hauteur du pied, trois parties, eing
minuts, et demi. 3
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Du col de la jambe jusqu' a la fin des doigts, neuf
parties, et un demi-minut.

Du commencement de 1" humero jusqu’ au cubit, vingt
parties, deux minuts.

Du cubit au commencement de la main, quatorze par-
ties.

La plus grande largeur de I’ anti-bras, einq parties.

La plus grande largear du bras, quatre parties, fin}]
minuts.

De la clavicule de la gorge au commencement dua del-
toide, six parties, quatre minuts.

De la méme clavicule jusqu’ a la moitié des bouts des
tetons, dix parties, an demi-minut.

Entre un bout et 1" autre des tetons, onze parties, deux
minuts.

La largeur du torse au niveau de la fin de la poitrine,
quinze parties, quatre minuts, et demi.

La moindre largeur du meme, c'est & dire au com-
mencement des flanes, quinze parties, un minut,

La plus grande largeur du méme 4 la fin des flanes, dix
sept parties, einq minuts,
- La largeur d’ une trocantera du femur a I autre, dix-
neuf parties, trois minuts.

La plus grande largeur de la cuisse, neuf parties, einq
minuts,

La plus grande largeur du genou, six parties.

La plus grande largeur du gras de la jambe, six parties,
trois minuts, et demi.

La largeur d’ un malleole & I' autre, quatre parties.

La moindre largeur du pied, trois parties, trois minuts,
et demi.

La plus grande largeur du méme pied, cinq parties, un
minut.
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A huit Tétes, trois Parties, trois Minuts et demt de hauteur.

Du commencement de la téte jusqu’ i la racine des che-
veux, trois parties.

De la méme racine jusqu’ aux sourcils, ¢ est i dire, au
eommencement du nez, trois parties.

Des sourcils, jusqu’ 4 la fin du nez, trois parties.

De la fin du nez, jusqu’ i la fin du menton, trois par-
ties.

De la fin du menton, Jusqu’ a la clavicule de la gorge,
six parties.

De la clavicule jusqu’ i la fin de la poitrine, neuf par-
ties, quatre minuts.

De la fin de la poitrine jusqu’ & la moiti¢é du nombril,
dix parties, quatre minuts.

De la moitié du nombril jusqu’ i la fin du ventre, huit
parties, deux minuts,

De la fin du ventre jusqu’ & la moitié de la rotule du
genou, vingt trois parties, trois minuts,

De la méme rotule jusqu’ au commencement du flanc,
trente parties, un minut, ¢t demi.

De la méme rotule jusqu’ a la fin du talon de la jambe
droite, vingt neuf parties, deux minuts, et demi.

Le pied de la fin du pouce jusqu’ au col de la jambe,
dix parties, un minut, et demi.

La plus grande hauteur du pied, six parties, un minut,
et demi.

La largeur de tout I'os de la clavicule, au coté droif,
quatorze parties, un minut.

Du méme os de la clavicule jusqu’ au demi-teton, dix
parties, quatre minuts,
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Lntre un bout et 'autre des tetons, quinze "parties, un
minut, et demi.

Du commencement de I' humero jusqu’ au cubit, vingt
deux parties, un minut et demi.

Du cubit jusqu’ au commencement de la main, quinze
parties, un minut et demi. '

La plus grande largeur de I' anti-bras, huit parties,
deux minuts. -

La plus grande largeur du bras, six parties, un minut,
et demi.

La largeur du pouls du bras en face, cinq parties, et un
minut.

La plus grande largeur du torse, prise un peu plus bas
du commencement du torace, vingt deux parties, et quatre
minuts. - .

La moindre largeur du torse, ¢’ est & dire au com-
menn{?rr;lailt_ du flane, dix neuf parties, trois minuts et
demi.

La plus grande largeur des os ilei 1a ou les flanes sont
plus dehors, vingt une parties, un minut, et demi.

La plus grande largeur d’ une trocantera du femur a
I autre, vingt deux parties.

La plus grande largeur de la cuisse gauche, onze par-
ties, un demi-minut,

La plus grande largeur du genou au niveau de la
moitié de la rotule, six parties, quatre minuts.

La plus grande largeur de la jambe, sept parties, cing
minuts, et demi.

La plus grande largeur d’ un malleole 4 I’ autre, quatre
parties, trois minuts.

_La moindre largeur du pied, trois parties, et cing
minuts,

La plus grande largeur du pied, en face, six parties,
(uatre minuts, et demi,
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