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VITAL PROPERTIES OF THE TEXTURES. 49

VITAL PROPERTIES OF THE TEXTURES.

. Of the phenomena exhibited by living bodies, there are many which,
in the present state of knowledge, cannot be referred to the operation
of any of the forces which manifest themselves in inorganic nature;
they are therefore ascribed to certain powers, endowments, or pro-
perties, which, so far as known, are peculiar to living bodies, and are
accordingly named *vital properties.” These vital properties are
called into play by various stimuli, external and internal, physical,
chemical, and mental; and the assemblage of actions thence resultin
has been designated by the term “life.” The words “life” an
“vitality” are often also employed to signify a single principle, force,
or agent, which has been regarded as the common source of all vital
properties, and the common cause of all vital actions.
L. Of the vital properties, there is one which is universal in its ex-
istence among organized beings, namely, the property, with which all
such beings are endowed, of converting into their own substance, or
“assimilating,” alimentary matter. The operation of this power is
seen in the continual renovation of the materials of the body by nutri-
tion, and in the increase and extension of the organized substance,
which necessarily take place in growth and reproduction ; it manifests
itself, moreover, in individual textures as well as in the entire organism.
It has been called the “ assimilative force or property,” *organizing
force,” “plastic force,” and is known also by various other names.
But in reality the process of assimilation produces two different effects
on the matter assimilated : first, the nutrient material, previously in a
liquid or amorphous condition, acquires determinate form; and sec-
ondly, it may, and commonly does, undergo more or less change in
its chemical qualities. Such being the case, it seems reasonable, in
the mean time, to refer these two changes to the exercise of two dis-
tinct properties, and, with Schwann, to reserve the name of “ plastic”
roperty for that which gives to matter a definite organic form; the
other, which he proposes to call ¢ metabolic,” being already generally
named * vital affinity.” Respecting the last-named property, ﬁﬂwever.
it has been long since remarked, that, although the products of chem-
ical changes in living bodies for the most part difler from those ap-
pearing in the inorganic world, the difference is nevertheless to be
ascribed, not to a peculiar or exclusively vital affinity different from
ordinary chemical affinity, but to common chemical affinity operating
in circumsiances or conditions which present themselves in livin
bodies only ; and undoubtedly the progress of chemistry is daily adding
to the probability of this view.

2. When a muscle, or a tissue containing muscular fibres, is exposed
in an animal during life, or soon after death, and scratched with the
point of a knife, it contracts or shortens itself; and the property of
thus visibly contracting on the application of a stimulus is named
“vital contractility,” or “irritability,” in the restricted sense of this
latter term. The property in question may be called into play by
various other stimuli besides that of mechanical irritation, especially
by electricity, the sudden application of heat or cold, salt, and various
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FORMATION OF THE ANIMAL TEXTURES. 55

The instance now given, and others to the same effect which will
be mentioned as we proceed, tend to show the fundamental resem-
blance of the process of
textural development in
the two kingdoms; but,
when we come to inquire
into the various modifica-
tions which that process
exhibits in the formation
of particular textures, we = :
encounter serious diffi- Cartilage of the branchial ray of a fish (Cyprinas ery-
culties. The phenomena LS G ury™ Setmenny
are sometimes difficult to

observe, and, when recognised, they are perhaps susceptible of more
than one interpretation; hence have arisen conflicting statements
of fact, and differences of opinion at present irreconcilable, which
future inquiry alone can rectify, and which in the mean time offer
serious obstacles to an attempt at generalization. In what follows,
nothing more is intended than to bring together, under a few heads,
the more general facts as yet made known respecting the formation
of the animal textures, in so far as this may be done without too much
anticipating details, which can only be suitably and intelligibly given
in the special history of each texture.

Structure of Cells.—A cell, before it has undergone alteration, is a
round or oval vesicle, formed of thin, transparent, homogeneous, flexible
membrane ; varying considerably in size, but never passing beyond the
dimensions of a microscopic object. It contains in its interior a fluid
or more consistent matter, pellucid or opaque, and in the latter case
generally granular. In the greater number of cells there is also to be
seen, at some period of their existence, a smaller body, called the
“nucleus,” which, as will afterwards appear, performs an important
part in their economy. Schleiden attributed to it the function of pro-
ducing the cell, and accordingly named it the * cytoblast,” an appella-
tion which is synonymous with “cell-germ.” In the nucleus are
commonly to be seen one or two, rarely more, minute eccentric spots;
these are the nucleoli.

The nucleus (fiz. 1, %) is of a round or oval shape, and more con-
stant in size than the cell itself: its average diameter in animal cells is
from 445 10 o5 of an inch; its aspect is usually granular and dark,
often with a yellowish hue, but sometimes quite homogeneous, trans-
parent, and colourless. In some cases it is solid throughout, being
then made up of fine molecular matter, or consisting of a cluster of
large granules; in other instances, especially in animal cells, its mass
appears to be hollow, or at least less consistent in the centre; or' it
may present itself as a perfect vesicle, inclosing matters of very vari-
able nature. It seems probable, also, that the large granules of which
some nuclei appear to be made up, are in reality vesicles, containing
peculiar matters in their interior; examples, indeed, of coinposite
vesicular nuclei of this description have been pointed out by Goodsir
in various secreting structures.

Fig. 7. Fig. 8. Fig. 9.



















FORMATION OF THE ANIMAL TEXTURES. 61

subdivided into four, each new yolk-segment inclosing a cell in its
centre, as before (fig. 14, ). The central cells and the inclosing
segments of the yolk are again doubled so as to form eight, and this
duplication of the cells and concomitant cleaving of the yolk are con-
tinued till the masses are greatly increased in number and reduced in
size (c, v, €) ; each of them being then a complex cell containing a

Fig. 14.

i 1 e A L i~ b

Cleaving of the yolk after fecundation.—a, 8, ¢, (from Kalliker,) ovum of Ascaris
nigrovenosa ; b and E, that of Ascaris acuminata (from Bagge).

smaller cell within, together with more or less of the matter of the
yolk in different instances. Their further changes and uliimate desti-
nation it is unnecessary here to pursue.

While it is admitted that the segments of the yolk eventually become inclosed
by membranes and form true cells, it has been questioned whether its earlier and
larger subdivisions are really surrounded by an enveloping membrane. Ac-
knowledging the difficulty of the question, I should nevertheless be disposed,
from what Ighave seen in the ovum of the ascarig, to answer it in the affirmative
as regards that instance at least. As to the mode of multiplication of the included
cells, we can hardly doubt that each pair of young cells is formed within the
cell immediatelg receding, by subdivision of its nucleus, in the manner pre-
viously deseribe (];ee lower cell in 1); the difference in this case being, that each
of the young cells, on escaping from the maternal one, becomes wrapt up in the
centre of a mass of yolk. The duplication of the cell must of course take place
before the division of its including yolk-mass (see lowest segment of B), and is
doubtless a necessary condition of it. As to the mechanism of the latter process,
we maﬁ'c presume that the cells exercise a sort of attraction on the substance of
the yolk, causing it to gather round them as so many separate centres. The
shrinking of the granular mass, already noticed, apparently from the more close

oaregation of its granules round the central nejl, 18 in harmony with this suppo-
sitton. | may remark that in the ova of the ascaris nigrovenosa, and ase. acumi-
nata, the granules of the yolk exhibit very lively molecular movements. On one
occasion, when one of the large segments, into which the yolk is first cleft, divi-
ded itself into two portions while actually under inspection, I first observed a
very obvious heaving motion among the granules throughout the whole mass ;
then ensued a constriction at the eireumference, which, ilrﬂceeding inwards, soon
completed the division ; but all this time the central cells were quite hidden by
the enveloping granular matter.!

The process above described, in some animals, affects only a part of the yolk ;
while in others, again, it has not been discovered.

! Dr. Barry has called attention to the very interesting fact of the resemblance between
the spontancous division of infusorial animaleules, and the process here described, The
phenamenon observed in infusoria of the division of a pellucid globule within the animal,
whieh p:n.‘:mﬂea the division of its entire hodjr, 18 pru'h:l hljl' owing to the Brmation of two
cells within a central one, and 1o their sub=equent separatiovn from each other, to become
the central cells of the respective segments of the body, as happens in the divided yolk.
It is worthy of inquiry whether certain phennmena ohserved in the vegetable kingdom
may not be referable to a similar process; as, for instance, the subdivision of a granular
mass into separate portions, which ovcws in the formation of the sporules of musses and
hepatica.
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FORMATION OF THE ANIMAL TEXTURES, a7

the axis being fluid in nerves, but in muscle arranged into fibrils: as
to the mode in which the homogeneous inclosing tube is produced, he
is uncertain. The axis of complex fasciculi may persist, or it may
disappear.

5. Formation of membranes and fibres from the blastema, without
the intervention of actual cells.—As already mentioned, there are cer-
tain cases in which there is reason to suppose that the blastema, in
place of forming distinct cells, which thereupon become blended, at
once gives rise to continuous membranes or fibres. In such cases
nuclei are present in the blastema, and subsequently disappear, or
undergo metamorphosis; but how far their presence determines the
transformation of the surrounding substance, we have no means of
deciding.

a. The blastema may in this manner form a simple homogeneous
film, from which the nuclei for the most part disappear. The capsule
of the lens, and the brittle layer on the posterior part of the cornea,
are instances of such simple glass-like membranes, and probably arise
in the way mentioned.

b. A membrane being produced, as in the last case, fine fibrille,
uniting together in a reticular manner, may be formed on it, seemingly
by the deposition and coalescence of minute granules. Then, fre-
quently, the membrane is itself partially or wholly absorbed, leaving
nothing but the network of fibrils. The fibrils withstand the action of
acetic acid, and in this respect agree with the nuclear fibres, to be
afterwards mentioned. An instance of this structure occurs in one
of the coats of the arteries.

¢. In the formation of the cellular, fibrous, and some other tissues,
according to Henlé’s view of that process, the blastema is first con-
verted into long flattened bands, which lie between parallel rows of
nuelei. Each of these bands, which are not more than ;g5 of an
inch broad, is then subdivided into a bundle of fine, parallel fibrils,
which soon acquire the waved aspect characteristic of the microscopic
filamentous bundles of the cellular and fibrous tissues. While this goes
on, the nuclei undergo remarkable changes, to be immediately noticed.

6. Changes in the nuclei of cells.—The nucleus may grow somewhat
larger as the cell increases in magnitude, at least at ﬁrs_l; tt'n:m it
enlarges and flattens in epithelium cells. It may then remain without
farther change, or it may disappear: it is persistent in most varieties
of epithelium, but in the flattened cells of the cuticle and nails it dis-
appears. In other cases, the substance of the nucleus may undergo
a chemical change, of which the occasional productions of fat globules
in the nuclei of cartilage cells is an example.

We have already spoken of proliferous nuclei, which are resolved
into young cells.

" In}'mmm%r tissues composed of fibres, as the cellular, the fibrous, the
substance of the cornea, and the muscular tissue, the nuclei become
lengthened and attenuated, and often crgscentic, crooked, or serpen-
tine ; in which state they may be seen lying between the fibres of the
tissue, on applying acetic acid, in which they are insoluble. Having






























BONE. ™

Besides the lamelle surrounding the Haversian canals, there are others
disposed conformably with the circumference of the bone (fig. 19, B a),
and which may therefore be said to be concentric with the medullary
canal ; some of these are near the surface of the bone, others run between
the Haversian sets, by which they are interrupted in many places. Lastly,
in various parts of the section, lines are seen which indicate lamelle,
differing in direction from both of the above-mentioned orders.

The appearance in a longitudinal [Fig. 20.
section of the bone is in harmony with
the account just given (fig. 20); the
sections of the lamelle are seen as
straight and parallel lines, running in
the longitudinal direction of the bone,
except when the section happens to
have passed directly or aiantin%‘]lj.r
across a canal; for wherever this
occurs there is seen, as in a trans-
verse section, a series of rings, gene-
rally oval and much lengthened on
account of the obliquity of the section.

The cancellated texture has essen-
tially the same lamellar structure. |
The slender bony walls of its little 1<}
cavities or areolee are made up of
superimposed lamelle, like those of
the Haversian canals (fig. 19, s, ),
only they have fewer lamelle in pro-
portion to the width of the cavities i L) =
which they surround; and, indeed, Longitudinal section of hone, from the os
the relative amount of solid matter femoris, highly magnified. . Haversian
and open space constitutes, as al- 3:;‘1:;1&‘1'":“;‘;: y mﬁ“?.ﬁ;ﬁmﬁl,k'ﬂ“;ﬂ
ready said, the only difference be-ruting the Haversian columns, and indi-
tween the two forms of bony tissue ; cating the primary or earliest ossification.
the intimate structure of the solid From nature, by J. L]
substance and the manner of its disposition round the cavities being
essentially the same in both.

All over the section numerous little dark specks are seen among the
lamellze. These were named the “ osseous corpuscles;” [or the * cor-
puscles of Purkinje,” afier their discoverer;] but as it is now known
that they are in reality minute cavities existing in the bony substance,
the name of “lacunz” has since been more fittingly applied to them.
To see the lacuna properly, however, sections of unsoftened bone
must be prepared and ground very thin, and a magnifyving power of
from 200 to 300 must be employed. Such a section viewed with
transmitted light, has the appearance represented in fig. 21. The
openings of the Haversian canals are seen with their encircling lamelle,
and among these the corpuscles or lacunz, which are mosily ranged
in a corresponding order, appear as black or very dark brown and
nearly opaque, oblong spots, with fine dark lines extending from them,
and causing them to look not unlike litle black insecis; but when the
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BONE. 83

Formation and growth of bone.—The foundation of the skeleton is
laid at a very early period, for among the parts that appear soonest
in the embryo, we distinguish the rudiments of the vertebr and base
of the skull, which afterwards form the great median column to which
the other parts of the bony fabric are appended. But it is by their
outward form and situation only, that the parts representing the future
bones are then to be recognised ; for at that early period they do not
differ materially in substance from the other structures of the embryo,
being, like these, made up of granular corpuscles or elementary cells
united together by a soft amorphous mattér or blastema. Very soon,
however, they become cartilaginous, and ossification in due time be-
ginning in the cartilage and continuing to spread from one or from
several points, the bone is at length completed.

But while it is true with respect to the bones generally, that their
ossification commences in cartilage, it is not so in every instance.
The tabular bones, forming the roof of the skull, may be adduced as
a decided example to the con- Fie.23
trary; in these the ossification Bt
goes on in a membranous tis- o
sue quite different in its nature "
from cartilage;* and even in
the long bones, in which os-
sification undoubtedly com-
mences, and to a certain extent
proceeds in cartilage, it will be
afterwards shown that there |
is much less of the increment
of the bone really owing to
that mode of ossification than
is generally believed. It is
necessary, therefore, to dis-
tinguish two species or modes
of ossification, which for the
sake of brevity may be called
the intramembranous and the
intracartilaginous.

Ossification in membrane.—
The tabular bones of the cra-
nium, as already stated, afford
an example of this mode of
ossification. The base of the Parietal bone of an embryo sheep. Size of the

skull in the embryo is cartila- embryo, 2} inches. The small upper figure re-
presents the bone of the natural size, the larger

ginous ; bat in the roof, lhﬂ.!. 18 figure is magnified about 12 diameters. The
to say, the part comprehending curved line, a, b, marks the height to which the
the Parieta[, the upper and suhj?ﬂfﬁ ﬂrtilhgim:i_usbnlame]h extended. IL:; few

insulated particles of bone are seen near the cir-
SECHlEr .pa‘ﬂ Of: the frontal, a’“!j cumference, an appearance which is quite common
a certain portion of the occi- at this stage.

' This fact was pointed out and insisted on by Dr. Nesbitt, who distinguishes the two
different modes of ossification, and so far his views are quite correct.—See his Human
Osteogeny, Lond. 1736.
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To examine the process more minutely, let an ossifying bone be
divided lengthwise, as in fig. 25, and then from the surface of the scc-
tion (as at g, b) take off a thin slice of cartilage, including a very litile
of the ossified part, and examine it with the microscope. Such a view,
seen with a low power, is shown in fig. 26. Fiv. 6.

The cartilage at a distance from the surface g
of the ossified part has its cells uniformly dis-
seminated in the matrix, (as at a, where it
appears in the figure as if granular,) but at
and near to the limit, where the ossification is
encroaching upon it, the cells are gathered
into rows or oblong groups, between which
the transparent matrix appears in form of clear
longitudinal lines obliquely intersecting each
other (b). Turning now to the newly formed
bone (c), which from its dark opaque aspect
contrasts sirongly with the cartilage, and tra-
cing it towards their mutual boundary, you
see plainly the dark lines of ossification shoot-
ing up into the clear spaces of the cartilage
between the groups of corpuscles; it is evident,
in short, that the earthy deposit proceeds
through the matrix, and that the new osseous
substance forms in the first instance oblong
areole or loculi, which enclose the groups of

Fig. 27.
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Thin longitudinal section of
ossifying cartilage from the
humerus of a fietal sheep, mag.
nified about 70 diameters, a,
Cartilage cells uniformly dif
Transverse section of the ossifying cartilage represented fused ; %f cells nearer the sur.
in fig. 26, made a litile above ¢, along the surfice of ossifi- face of ossification, collected
cation, and including part of the new bone, magnified 70 into piles or oblong gronps; e,
diameters. The circular sections of the groups of cells and bone shooting up between the
of the osseous areolwe are seen ; and the dark bone extending groups of cells and forming ob-
into the clear intercellular matrix, long areole,

cells. This is further illustrated by a thin transverse section, carried
nearly parallel to the ossifying surface, and partly encroaching on it,
so as to take off a little of the bone along with the cartilage, as repre-
sented in fiz. 27. In this view we see at one part the nearly circular
sections of the newly formed osseous areola; at another, sections of
the rows of cartilage cells with the clear matrix between and around
them, and into this the dark ossification is advancing,.

On using a higher power, as in fig. 28, it will be seen that the cells forming the
groups are placed with their long diameter transversely, as if they had been flat-
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the cell nuclei, sending out branches, give rise to the lacunz and
canaliculi, |

According to my own observations, the primary areole of the bone
open into one another by absorption of their intermediate walls, both
laterally and longiludina]li,r; they possibly expand to a certain exient,
but it is mainly to their lateral confluence that the formation of the
larger, or what might be termed secondary
cavities, which succeed them lower in the
bone, is due. This is shown in figure 29,
which represents a thin transverse section,
made almost immediately below the surface
of ossification, and in which the primary
cavities are seen to have coalesced into lar-
ger ones. A section somewhat lower (fig. g
30), shows that they go on enlarging by %
further coalescence, and that their sides are
thickened by layers of new bone ; this soon

Fig. 29.

Fig. 30.

29 and 30 represent two transverse sections of growing bone, as in fig. 27, but much
more magnified (about 120 diameters). They show the lateral coalescence of the primary
bony areol® and the thickening of the sides of the enlarged cavities by new osseons de-
posit. The section 29 is made almost immediately delow the surface of ossification; 30 is
somewhat lower, and shows the cavities still more enlarged and their sides more thickened
than in 29. The new osseous lining is transparent and appears light in the figures; the
dark ground within the arecl® is owing to opaque debris, which collected there in grinding
the sections. It must be farther noticed that the letter o within the larger figure marks
a place where a bony partition had been accidentally broken away, so that the large space,
was naturally divided into two.

begins to be deposited (fig. 29), and goes on increasing (fig. 30). In
the mean time the cartilage-cells have disappeared, and the bony
cavities, as Mr. Tomes has pointed out, are filled with blastema, in

which there are a few fibres and numerous gianular corpuscles or cells
S
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nearly so, as the cartilage corpuscle from which they originated, and they still
ﬂnntallrn a Eranular nu:i%:us, readily brought into view b iodine: which corre-

sponds to that of the cartilage corpuscle, and has about the same measurement.
At a later {ericd, the nucleus of Purkinjean corpuscles appears to dissolve
away.—J. L.] :

As ossification thus advances towards the ends of the bone, the
portion as yet cartilaginous continues to grow at the same time and
increases in every dimension. The part already osseous increases
also in circumference ; the medullary cavity, of which for some time
there is no appearance, begins to be excavated in its interior by ab-
sorption, and the sides of the shaft acquire compactness and solidity.
The increase in girth is brought about by deposition of bone at the
surface underneath the periosteum. [t has been sometimes supposed
that a formation of cartilage precedes the bone also in this situation;
but such is not the case, for the vascular soft tissue in immediate con-
tact with the surface of the growing bone is not cartilage, but consists

of fibres and granular corpuscles; in fact, the

increase takes place by intramembranous
ossification, and accordingly the Haversian
¢ canals of the shaft are formed in the same
way as those of the tabular bones of the skull,
: —that is, the osseous matter is not only laid
===, on in strata parallel to the surface, but is

e deposited around processes of the vascular
membranous tissue which extend from the
surface obliquely into the substance of the
shaft; and the canals in which these vascular
processes lie, becoming narrowed by the
deposition of concentric osseous laminm,
eventually remain as the Haversian canals.

That the ossification at the periosteal surface of
the bone does not take place in cartilage, may also
be made apparent in the following manner. ~ Strip
off the periosteum from the bone at the end of the

. ®“ shaft, and frun‘il ﬂ'ﬁs :i.djuining cartilage also, taking
: care not to pull the latter away from the bone. A
ch:;TTtEﬂtﬁclﬂf "‘;L':&ﬁ thin membranous layer will 51“ remain, passing
the ossifying tibia, nardencrihad from the bone to the surface of the cartilage; now
in the text. The cartilage and take a thin slice from the surface, including this
more open bony tissue have Membrane with a very thin portion of the bone and
been scraped off from the inside Of the cartilage, and examine it with the microscope,
of the crust, except at a, where SCra ng.::.ﬂ' the cartilage from the inside if it be too
a dark shade indicates a few thick. You will then see that the superficial part or
vertical osseuns areole out of shell of the bone, if it may be so called, is prolonged
focus and indistinetly scen. The a little way over the surface of the cartilage b
part @ b, of the crust is ossified ; means of pellucid, coarsely reticulated fibres of auﬁ
between b and ¢ are the clear tissue, (ﬁg 33, b, ¢,) into which the earthy deposit
ﬂlzﬂfd@ﬁ:ﬁf- l“l‘;-‘ which i3 advancing. These fibras are intermized with
Magni = 1 b dia:': :-te:’_:_““mg* granular corpuscles or maullezf but form no part of the
cartilage, and they are no doubt of the same nature
as those seen in the intramembranous osgification of the skull. Their reticula-
tions are in most cases directed transversely, and sometimes they are little, if at
all, in advance of the limit between the bone and cartilage. T have observed the
structure here described in several bones of the (well-advanced) fetal sheep,

Fig. 33.
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posteriorly ; for the under and fore part of 2.
each dips down a little. The upper surface is %
broader than the under one; and is rendered
concave from side to side, by two litile plates,
which project upwards from its la htaraﬁI mar-
gins. The lower surface is slightly convesx,
and rounded off at the sides. The superior
articular processes,” are flat and oblique in
their direction, so as to look backwards and
upwards, whilst the inferior® incline down-
wards and forwards. It is only in the cer-
vical vertebra that these processes can be A central cervical vertebra,
fitly named * oblique.” The articular sur- Seen vpon its upper surface. 1.
facesaresupported on rounded and elongated e E;gﬁ‘;zﬂ“::i;“::i":;ﬂh;
little masses or pillars of bone. The trans- sharp ridge. 2. The lamina. 3.
verse processes,® short, and bifid at their The pedicle rendered concave by
f:_xlremities, present a c]IEep %FOD?E supe- 4 "’Il‘lll::n?:z gzm;m'zm;rmtil;:
riorly,® for the transmission of the nerves, 5. The bifid transverse process,
and at their base a foramen, through which The figure is placed in the con-
in most of them the vertebral artery passes. ﬁzgfi:'f‘:]mﬂ: EL‘:‘;;E; ‘:‘I‘l:
It will be observed, that these processes two processes which correspond
have two roots or points of connexion with with the rudimentary rib ;ﬂﬂ_‘tt_lhﬁ
the vertebra. The fpnstermr one springs :L“:Eg;’;‘g::flﬂr“? g
fl'DI'I] lh& ]I.lt'lﬂhf.)ﬂ 0 l‘.h'ﬂ dlﬂ]E Wlth the pcrigr articular process, [ﬂu'ki_"_g
arch, and therein corresponds with the trans- backwards and upwards. 8. The
verse processes in the back and loins. The inferior articular process.—W.]
anterior one is attached to the side of the body of the vertebra, and
ranges with the ribs, of which it is a rudiment. The formation of the
foramen can, from these facts, be readily indicated. The osseous
points, which here represent the ribs, not being required for any special
Eurpﬂse. remain in their rudimentary condition, and merely incline
ackwards, so as to become anchylosed with the true transverse pro-
cesses which lie behind them. They thus enclose a space, viz., the
foramen, which, however, cannot be said to be intended to lodge the
vertebral vessels, as it exists in the seventh cervical vertebra, 1hrcrugh
which they rarely pass, and in the sixth and fifth in those cases in
which the artery enters the fourth. The spinous process* is short,
projects horizontally backwards, and is bifid at its extremity. The
plates, or laminz, are narrower and longer than in the other regions.
The notches are deeper and larger in the upper than in the lower
border of the pedicles, in all except the second. They lie behind the

articular processes in the first, but before them in the rest.

DORSAL VERTEBR E.

The dorsal vertebrz, (fig. 35,) twelve in number, are intermediate
in size as well as in situation, between the cervical and the lumbar.
The foramen is smaller than in the cervical or lumbar region, and is
nearly circular in its form. The lateral notches, * # and consequently
the intervertebral foramina which they form, are larger than those in
the neck ; and those at the lower margin of the pedicles are much
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a compressed and rough border. The plates or lamine, though
shorter, are deeper and thicker than those of the dorsal vertebre.

If, now, the three vertebre (cervical, dorsal, and lumbar,) here de-
scribed separately, are taken together and contrasted, it will be found
that the several parts of one d%ﬂ'er so much from the same parts in
another, and are so characteristic of the region to which they belong,
that any one of them would serve to distinguish the classes of the
vertebree. Thus, that the ring, the body, or any process would be
sufficient to determine whether a vertebra is of the cervical, the dorsal,
or the lumbar part of the column.

3. PECULIARITIES OF CERTAIN VERTEBR.E.

The general characters of vertebrz, and the differences which
characterize those of different regions, being considered, it remains to
point out certain peculiarities presented by some individual bones in
each set. It may be here stated generally, that the vertebra situated
at the extremities of each region assimilate in some degree to the
characters of those in whose vicinity they are placed. Thus, for
instance, the lower pieces of the cervical region begin to resemble the
dorsal vertebre, and the latter become, by a similar transition, assimi-
lated to the lumbar,—the characters peculiar 10 each region being best
displayed by the bones situated towards its middle point.

The vertebrae which differ from others of their class so much as to
require separate description are the following: the first two and the
last cervical; the first and last three dorsal; and the last lumbar.

THE F1RES5T, SECOND, AND SEVENTH CERVICAL VERTEER &,

The first vertebra, or atlas, figz. 37, (so called from supporting the
head,) is an irregular ring of bone, [(Fig. 31.
which presents nothing analogous ei- v
ther to the bodies or spines of the other
vertebrze. The ring, in the fresh state,
is divided into two parts by a trans-
verse ligament,—the anterior one
being occupied by the odontoid pro-
cess of the axis, the posterior by the
spinal cord ;—it presents in front a
small arch of bone, the anterior sur- The upper surface of the atlas. 1. The
face of which is marked by a tubercle, anterior ‘“b‘“"';]“ projecting from }l‘“ -
the posterior by a smooth depression,® g F,zi':,“fl;:ﬂ]irh: ul:mzif:::
adapted to the odontoid process of the surfuce of the anterior arch. 3. The pos.
axis. The posterior segment of the terior arch, with its rudimentary spinous

ring is considerably larger than the an- -'E'::'i::’m:é,lhsrix%ﬂg!]ﬁﬂ;i:hrﬁ

terior; at its middle point® it presents foramen. 7. Superior articular surface,
a tuhercler wh]ch 15 the anﬂlﬂgue Dfﬂ. The tuberele for the attachment of the

: ST : transverse ligament. The tubercle referred
the Spinous processes ; it is thick and to is just above the head of the figure ; the

round in the greater part of its extent ; convexity below it is the margin of the in.

but at its junction with the rest of the ferior articulating process—W.]

vertebra there exists on the upper border at each side a smooth groove,*
g*
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permit the vertebral vessels to pass through it,] presents but a slight
appearance of a groove on its upper surface, and seldom more than
a trace of a bifurcation at its extremity.

THE PECULIARITIES OF SOME DORSAL VERTEER E.

The first dorsal vertebra is marked at each side by a complete ar-
ticular surface for the first rib, and on its inferior border by a slight
excavation, which receives half the head of the second : the upper
articular processes are oblique, and the spinous more nearly horizontal
than those below it.

The tenth dorsal vertebra is usually marked by an articular surface,
which receives the entire of the head of the corresponding rib.

The eleventh has but a single articular surface on the side of its
body. Its transverse process is much reduced in size, and does not
articulate with the tubercle of the rib. The form of its spinous pro-
cess, of its laminz and body, approaches that of the lumbar vertebrz.

The twelfth dorsal vertebra, in most of its characters, resembles the
eleventh, and is te be distinguished by its greater similarity to the
lumbar vertebra, especially by means of the lower articular processes,
which are convex and look outwards, like the same processes in the
lumbar region.

THE FIFTH LUMBAR VERTEER A.

Amongst the lumbar vertebrz, the fifth only is distinguishable by
any peculiarity deserving of notice, its body being thicker anteric;rgly
than posteriorly, and its transverse process short, thick, and rounded.

B. THE FALSE VERTEBR.E.

Some of the vertebra at the lower part of the column lose by their
_union into a single mass (the sacrum) that character of mobility from
which the term vertebra is derived, and others, (the coccygeal,)
dwindled to mere tubercles, have none of these important uses to
which the true vertebrz serve. Hence the general designation, “ false
vertebrz,” applied to them.

THE SACRUM.—O0S SACRUM.

The sacrum, fig. 39, much the largest piece of the vertebral co-
lumn, is placed, when the bodﬂ' is in the erect position, at the superior
and posterior part of the pelvis, beneath the last lumbar vertebra,
above the coceyx, and between the ossa innominata, between which
it is inserted, in some measure like a keystone into an arch.

The sacrum is placed very obliquely. It projects backwards from
the upper margin, receding to give capacity to the pelvis, and it there-
fore forms, with the body of the last lumbar vertebra, a projection
named the sacro-vertebral angle, or promontory. Its figure is tri-
angular in its general outline,—the base being upwards; concave
anteriorly, convex posteriorly. We consider successively its surfaces,
borders, and extremities.

The anterior or pelvic surface, which is shown in the figure, is con-
cave from above downwards, slightly so from side to side, and marked
by four transverse lines,' indicating its original division into five
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pieces ; laterally it presents four foramina,® (anterior sacral,) for the
transmission of the anterior branches of the sacral nerves. These are
directed outwards into grooves which lead
from them, and diminish gradually in size
from above downwards; external to the
foramina the surface gives attachment to
the pyramidalis muscle.

The posterior or spinal surface is nar-
rower than the anterior, for the bone is
somewhat wedge-shaped from before back-
wards as well as from above down. This
surface is convex, and presents along the
median line four small eminences, usually
connected so as to form a ridge; these are
rudiments of the spinous processes; and be-
neath them is a triangular groove, or rather

. The sacrum seen uponitsante- a5 gpening, marking the termination of the
oo lihll; Eﬁ;:ﬁ";g;{'ﬂ sacral canal. The margins of the opening
tution of th&ghnne of four pieces. present two tubercles, which give attach-
2, 2. The anterior sacral fora- ment to the ligament that closes in the
guima. S L h.f‘ﬁ:“;‘;:f‘ﬁ;gwﬂ”u}f canal, and the inferior pair (sacral cornua)*
face which articulates with the articulate with the horns of the coceyx.
ilium. 5. The sharp edge to At each side of the median line are two
which the sacroischiafie 182 sets of tubercles, and between these is the
tebral articular surface. 7. The groove, pierced by the posterior sacral
broad triangular surface which foramina, which are much smaller than the
T:meﬁ? % shing “g_“i"i“.ll; ;1“:5‘ anterior,and transmit the posterior branches
cular process of the right side. ©f the sacral nerves. The groove repre-
9. The inferior extremity,or apex sents that situated over the plates of the
of the sacrum. 10. One of the yertebraz above the sacrum, and one row
sacral cornua. 11. The notch

which is converted into a foramen ©f the tubercles corresponds to the lumbar
by the coccyx.—W.] articular tubercles, the other ranges with

transverse processes.

Each pair of foramina (anterior and posterior) lead from a single
foramen situated within the bone, and this is analogous to the inter-
vertebral foramen in other parts of the column.

The borders, or lateral surfaces of the sacrum, present two distinct
parts,—one superior, the other inferior. The superior (iliac) is large
and irregular,* and in front is, in the fresh state, covered with carti-
lage, and articulated with the ilium; whilst posteriorly it is concave
and rough for the attachment of strong ligaments. The anterior car-
tilaginous part is often named * the auricular surface.” The inferior
part of the lateral surface® is thin and sinuous, and gives attachment
to the sacro-sciatic ligaments. A small indentation® terminates this
border, which, with the corresponding extremity of the coceyx, forms
a notch for the transmission of the fifth sacral nerve.

The base, or superior extremity, broad, and expanded, presents,
towards the middle line, an oval surface,® cut off obliquely, which
articulates with the likewise oblique body of the last lumbar vertebra ;

behind this a triangular aperture marking the orifice of the sacral
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The margins (shoulders, as this part has been named,) 4, %, of the
first piece, in some cases, project upwards, and, joining with the
sacrum, construct a fifth sacral foramen—as exemplified in fig. 45, ».

Attachments of muscles.—The coceyx gives attachment to the gluteus
maximus, and to the coceygeus of each side, and by its point to the
sphincter ani. Its base articulates with the sacrum, and in advanced
age becomes united to it.

THE VERTEBRAL COLUMN.

The true and false vertebra, when ranged in their natural position,
form a column, the average length of which is equal to about two feet
two or three inches. The length of the column does not vary in diffe-
rent persons as much as might be anticipated from a comparison of
their stature ; the relative height of individuals depending more on the
length of their lower limbs than of the vertebral column.

Form—Its form is pyramidal—rather it consists of two pyramids
joined by their bases; the upper one being formed by the true vertebre,
the lower one, by the sacrum and coceyx. The upper pyramid, how-
ever, instead of tapering regularly from the top to the bottom, becomes
narrow in the upper part of the dorsal region. It is most narrowed
about the fourth dorsal vertebra, and the column above this point has
been held to admit of subdivision into two pyramidal parts, meeting
by their bases about the first dorsal vertebra, and the apex of one
being the vertebra dentata, that of the other the fourth or fifth dorsal
vertebra.

The curves.—When viewed in profile, it presents four curves de-
pending, except perhaps the last, on the different degrees of thickness
of the anterior and posterior part of the bodies of the vertebra in the
different regions, but still more on that of the intervertebral sub-
stance. The curves are directed alternately backwards and forwards;
in the neck and loins the convexity looks forwards, in the back and
pelvis it is in the opposite direction.

A slight degree of lateral curvature is also observable in most cases
in the cﬁ:&rsal region, the convexity of which is directed towards the
right side. The older anatomists imagined this to be produced by the
action of the aorta beating against the left side of the column; but
Bichat attributed it to the eflect of muscular action, and explained it
in the following way :—As most persons are disposed to use the right
arm in preference to the left, the muscles of that side become stronger,
and act with more power on the points to which they are attached ;
when making efforts, as in pulling, the body is curved to the left, which
gives an additional advantage to the muscles; and the habitual use of
this position gives rise to some degree of permanent curvature. In
support of this explanation of the fact, Béclard has stated that he found
in one or two individuals, who were known to have been left-handed,
the convexity of the lateral curve directed to the left side. A further
confirmation of the correctness of this view is afforded by an observa-
tion made by Professor Otto.* In a case in which the aorta arched
to the right instead of the left side, he found that the curve of the

' # Zeltene Beobachtungen,” Th.2,8. 61. See also “ The Anatomy of the Arteries, with
its applications to Pathology and Operative Surgery,” by R. Quain, p. 19.
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the lower jaw. Now the anterior root widens and subsides, becoming
concave from without inwards, and convex from before backwards,
as it forms part of the articular surface upon which the lower jaw-
bone moves; in its natural condition it is covered with cartilage. The
other root, which is continued horizontally backwards, bifurcates ;—
one part turns inwards to the fissura Glaseri, whilst the other gradually
subsides as it passes backwards over the auditory tube, yet marks the
separation between the squamous and mastoid portions of the bone.
The glenoid fossa, (y»avn, a shallow pit,) marked off as here indicated,
is elongated from without inwards, and divided into two parts by a
fissure,” (fissura Glaseri,) which transmits the chorda tympani nerve
and laxator tympani muscle, and gives attachment to the processus
gracilis of the malleus. The part before the fissure is smooth, and
articulates with the lower jaw ; the remainder lodges a process of the
parotid gland.

B. The mastoid part® of the bone externally is rough, for the attach-
ment of muscles, and prolonged downwards, forming the mastoid, or
nipple-shaped process, (waerog, a nipple or teat,) from which this divi-
sion of the bone is named. This process overhangs a groove, fig. 55,
(digastric fossa,) for the attachment of the digastricus muscle; close
to this is a slight groove,* (the occipital groove.) When viewed at
its inner surface, the mastoid part presents a broad and generally a
deep groove, (sulcus sinus lateralis,’) which curves forwards and
downwards; it here supports part of the lateral sinus. It is vsually
pierced by a foramen,® (f. mastoideum,) which opens into the sinus
from the outer surface, commencing near the posterior border of the
bone. The size and position of this hole vary in different instances; it
sometimes exists in one temporal bone and not in the other.

c. The petrous part,® pars petrosa, named from its hardness, (erog,
a stone,) forms a triangular pyramid, (pyramis trigona,) which pro-
jects into the base of the skull forwards and inwards. It contains the
organ of hearing, and presents for examination a base, an apex,
(truncated,) three surfaces, and three borders. In the base is situated
the orifice of the auditory canal, which is bounded above by the pos-
terior root of the zygoma ; inferiorly, and in the greatest part of its
circumference, by a curved, uneven lamella, (auditory process,) to
which the eartilage of the ear is attached : this process is in the feetus a
separate piece. The canal itself, fig. 54,° (meatus auditorius externus,)
narrower in the middle than at its extremities, is directed obliquely
forwards and inwards, and leads into the tympanum. The apex or
inner end of the pars petrosa, rough, irregular, and, as it were, trun-
cated, forms part of the foramen lacerum medium, and is pierced by
the termination of the carotid canal, fig. 55," (canalis caroticus:)—
this canal commences in the inferior surface of the bone anterior and
internal to the jugular fossa, ascends at first perpendicularly, but soon
turns hnriznnlafly forwards and inwards to the apex, where it ends.

The anterior or upper surface of the petrous portion forms part of
the middle fossa in the base of the skull, where it looks obliquely up-
wards and forwards. Towards the apex it is slightly depressed,
where it corresponds with the ganglion of the fifth pair of nerves

11%
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forms the outlet or termination of the aqueduct of Fallopius, and gives
exit to the facial nerve. Near this foramen and at the back part of
the jugular fossa is another, by which the auricular branch of the
vagus nerve enters the bone.

I'he superior border of the pars petrosa is grooved for the petrosal
sinus ; the anterior, which is very short, forms, with the squamous
part, an angle at their point of junction, in which is situated the orifice
of the Eustachian tube, a canal which leads from the pharynx to the
tympanum : above this, and separated from it by a thin horizontal
lamella (processus cochleariformis), is another osseous tube, that gives
i}assage to the tensor tympani muscle. The posterior border articu-
ates with the basilar process of the occipital bone, and forms with it
the foramen lacerum. About the middle of this edge or border is a
minute foramen,” the opening of a small canal leading from the
cochlea (aquaeductus cochle).

Articulations,—The temporal bone articulates with the parietal,
malar, inferior maxillary, sphenoid, and occipital bones.

Attachments of muscles.—To the zygoma is attached the masseter;
to the squamous portion, the temporal ; to the mastoid process, the
retrahens aurem, the sterno-mastoid, splenius capitis, and behind the
process the trachelo-mastoideus; to the digastric fossa, the digastri-
cus; to the styloid process, the stylo-glossus, stylo-hyoideus, and
stylo-pharyngeus; to the apex of the petrous portion, the levator palari
and tensor tympani.

The ossification of the temporal bone begins at an early period,—
about the time that osseous matter begins to form in the vertebrae.

It proceeds from several nuclei. These be-
long to—1. the zygoma ; 2. the squamous part ;
3. the tympanic bone ; 4. the petrous and mas-
toid part; 5. the styloid process. The centres
of ossification here mentioned are exclusive of
those for the internal ear, and the small bones
of the tympanum, which will not be referred to
in this place.

The formation of bone begins with the
zygoma and the squamons part (fig. 56,") ; and
it is not ascertained with certainty if they are
formed from separate nuclei. Béclard speaks
of them as seeming to be distinct; but, if they - :
are so, they very speedily coalesce. 4 Shinoral Kooe lvile

The growth of the tympanic bone soon suc- right side, consisting of three
ceeds the preceding. This little bone forms separate pieces. a. The squa-
about three-fourths of a circle; the deficiency ;o0 Part [!“dbazfﬁﬂmﬂ-Thh
being at the upper part (fig. 56,%). The Shape petroms and mastoid part. The

o rous and mas part. e
is rather elliptical tEan completely circular. Tt letter (c) is placed on the mas.
is grooved along the concave surface for the :;‘." end. The remainder of

is piece is, in the natoral
membrane of the tympanum (annulus membra- a0 covered by the other
n& tympani); and it remains distinct from the divisions of the bone ; part of
rest of the temporal bone till about the full itis the inner wall of the tym.
period of intra-uterine existence, when it be- P*""™
comes joined by the two extremities beneath the roots of the ZyZoma.

Fig. 56.
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crest of varying size. The upper and longer division forms part of
the temporal fossa, and the inferior or smaller one enters into the
zygomatic fossa.

he small wings, fig. 57,%(ale minores), called also wingsof Ingrassias,
are triangular in form, horizontal in direction, and extended forwards
and outwards, on a level with the upper surface of the body—its fore
part. Their upper surface, plain and flat, supports part of the anterior
cerebral lobes, the inferior one overhangs the back part of the orbit
and its sphenoidal fissure. The anterior border, sharp, thin, and
ruu%lh, articulates in the greater part of its extent with the orbital plate
of the frontal bone, and internally, at the middle line, where the bases
of the two processes are united, there is a slight angular process,?
(ethmoidal spine,) which articulates with the cribriform lamella of the
ethmoid bone. The posterior border, rounded and smooth, is free and
unattached, and corresponds with the fissure (fissura Sylvii) which
separates the anterior from the middle lobe of the brain. The external
and anterior ends of these processes are sharp and pointed, whilst
posteriorly they terminate in two blunt tapering productions (the ante-
rior clinoid processes)® which incline nblique%y backwards, towards
the pituitary fossa, and overlay the cavernous sinuses and the carotid
artery. They are perforated at the base by a round foramen (optic),
which transmits the optic nerve and ophthalmic artery.

The pterygoid processes are seen at the inferior sur%;ce of the bone,
from which they project down like legs rather than wings, though the
name given to them would indicate the reverse (vr:guf, a wing). Each
of these consists of two narrow plates (pterygoid lamelle@), united at an
angle in front, and diverging behind, so as to form an angular groove
(pterygoid fossa). The internal plate, fig. 58," longer and narrower than
the external, is prolonged into a slight round process,” named, from its
crooked form, the hook-like or hamular process, round which plays the
tendon of the tensor palati muscle. The external lamella®® looks out-
wards, and somewhat forwards, bounds the zygomatic fossa, and gives
attachment to the external pterygoid muscle. At the root of the internal
lamella is situated a slight depression ( fossa navicularis), which gives
attachment to the tensor palati muscle ; in the groove or fossa, between
the two plates, arises the internal pterygoid muscle. The groove is
incomplete at its lower part when the sphenoid bone is examined
by itself; for an angular insterstice exists between the pterygoid
lamellze. This, however, is filled up by a part of the pyramidal pro-
cess of the palate bone, which is inserted between the margins of the
lamelle.

The ethmoid spine, already noticed, is a very small angular plate?
which projects forward on a level with the upper surface of the lesser
wings in the middle line, and articulates with the cribriform lamella
of the ethmoid bone.

The processus olivaris, fig. 57,' is a minute elevation, seen on that
depressed piece of bone on a level with the optic foramina, and which
supporlts the commissure of the optic nerves.

he clinoid processes are two pair, one®* before, the other®* behind
_the pituitary fossa ; therefore called anterior and posterior. A spiculum
of bone often passes from the anterior to the posterior clinoid process
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sphenoid spongy bones.  In its upper margin are two grooves, which
are formed into foramina by similar indentations in the frontal bones,
and so form the internal orbital foramina ( foramen orbitarium internum,
anterius et posterius).

The inner surface of each lateral mass forms part of the exter-
nal wall of the corresponding nasal fossa, and consists of a thin
osseous plate, connected above with the cribriform lamella, from
which it hangs down, and below ends in a free margin, which is
convoluted a little, and represents the middle spongy bone. At its
upper and fore part is a square, flat, but rough surface, which is
pierced by a number of grooves, leading from the foramina of the
cribriform lamella; posteriorly are placed two thin and also rough
osseous plates, curved a little, so as to represent small bivalve shells,
from which circumstance they are called ethmoidal turbinate bones;
but from their texture, being cellular and porous on the surface, they
are named spongy bones. Of these, the first or upper one (fig. 77*),
(concha superior,) which is also placed farther back, is very small;
by the curve or coil which it makes, it arches over, and forms a
ﬂum’e or channel (meatus naris superior) ; this is of small extent from

fore backwards, not being more than half that of the ethmoid bone ;
it communicates with the posterior ethmoidal cells, and the sphenoidal
sinuses. Still lower down is another osseous lamella (fig. 77%), thin,
rough, and convoluted, which is the second ethmoidal spongy, or
turbinate bone. Its lower margin is more rough and prominent than
that of the upper one, and its extent from before backwards nearly
double. Beneath this is a groove or channel which it overhangs so
as to form the second meatus naris, which communicates with the an-
terior ethmoidal cells, the frontal sinuses, and the antrum of Highmore.

The surface of these spongy bones is studded over with holes, which
are the orifices of canals lodged in the substance of this slender struc-
ture. These (the canals) lead from the foramina in the eribriform
plate and they vary in length, some reaching only a very short way,
while others extend to the lower margin of the bone. Their direction
is nearly vertical, with, in most instances, a slight inclination back-
wards, and they conduct the branches of the olfactory nerve to the
lining membrane of the nasal fossa at different points.

There are also generally, if not always, to be found on the second
spongy bone—on the posterior mar%in, and for a short sEace in front
of it—one or two slight horizontal grooves marking the course of
small nervous filaments, which enter through the spheno-palatine fora-
men.

The osseous plate here described gives attachment by its outer sur-
face to a number of osseous lamelle, thin and delicate, which pass
across the space between it and the lamella plana, dividing it into a
number of cells (ethmoidal). These do not all communicate ; they are
separated into two sets by a sort of transverse partition, the posterior
being small and few in number—{rom four to five,—whilst the anterior,
larger and more numerous, communicate with the frontal sinus. The
cellule, which directly communicates with the middle meatus, is
prolonged, in a curved direction, L;pwards and forwards, opening by

12#
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a small aperture into the anterior ethmoidal cells, and by another,
farther on, into the frontal sinus ; and, as it is broad below, and taper-
ing above, it assumes somewhat the form of a funuel, and hence is
named infundibulum. ‘

The superior border of each lateral mass presents some incomplete
cells, before noticed when describing the cribriform plate ; the inferior
gives off some irregular lamelle, which articulate with the side of the
maxillary sinus and the inferior turbinate bone; the anterior also
exhibits some incomplete cells, which are closed in by the os unguis
and the nasal process of the superior maxillary bope.

Articulations.—The ethmoid articulates with thirteen bones—the
frontal, the sphenoid and vomer, two nasal, two ossa unguis, two
superior maxillary, two palatal, and two inferior spongy bones.

Ossification.—In the ethmoid bone this process begins about the
middle of feetal life—from the fourth to the fifth month—a later period
than belongs to its commencement in any other bone of the cranium.
Bone is first visible in the outer sides—the ossa plana,—and soon after
becomes apparent in the spongy bones, but the middle plate remains
cartilaginous tll after birtE.

At the usual period of birth the ethmoid consists of two parts—the
lateral masses,—and these are small and narrow. Subsequently, (in
the course of the first year,) the middle plate and the lamina cribrosa
begin to ossify, and the bone becomes a single piece by the union of
the latter to the lateral masses.

The peculiar character of the ethmoid is afterwards gradually
developed by the unfolding, as it were; of its substance, and the in-
crease in the size of its ce]ﬁ.

OSSA TRIQUETRA.

Accidental, or supernumerary bones, are not unfrequently found in
skulls. From their form, which is very variable, they are sometimes
called triquetra, at others, triangularia, or ossa Wormii, from Wormius,
a learned Danish professor, who is said to have given the first detailed
description of them. They are osseous plates, witﬁ serrated margins, in-
serted, as it were, between two cranial bones (ossa intercalaria, epac-
talia), and appearing like islets placed in the sutures. Their most ordi-
nary position is in the lambdoid suture, next in the sagittal, seldom if ever
in the coronal, [there is a cranium in the Wistar ﬁluseum in which a
triquetral bone exists in the coronal suture,] never in the squamous.
The superior angle of the occipital bone sometimes occurs as an ac-
cessory piece; so does the anterior inferior angle of the parietal.
They are not found before the sixth or eighth month after birth: and
whatever varieties of size and appearance they may present, the prin-
ciple of their formation is the same in all cases. As the broad bones
grow by successive deposits, extending from their central points to-
wards the margins, whenever the natural process is retarded or in-
terrupted, the mode of osseous deposition takes a new direction, a
new centre is established in the layer of cartilage between the mar-
gins of the bones, and therefore in the situation of the suture, from
which it extends outwards, until it comes into contact with the mar-
gins of the contiguous bones, with which it becomes united in the
usual way by suture.
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BONES OF THE FACE.
These, as before stated, page 115, are fourteen in number.

THE SUPERIOR MAXILLARY BONE.

This bone, fig. 61, (maxilla superior,) is very irregular. It presents
an external convex surface, corresponding
with the anterior and lateral parts of the face;
another, internal, of considerable extent, cor-
responding with the nasal cavity: one, supe-
rior, smooth, and inclined inwards, formin
the floor of the orbit, and surmounted internally
by a triangular process, forming the side of
the nose; lastly, a surface which projects
horizontally inwards, to form the arch of the
palate. e external surface is bounded in-
feriorly by a thick, dependent border (alveo-
lar), for the lodgment of the teeth ; to this as to
a common point of union, all the other parts of
the bone may be referred.

The alveolar border,* thick,semicircular, con-

vex externally, concave internally, is piercfad ME";? u::l:;ﬁgr:;rﬂ dT,l:;lnlxi

along its margin _h{ a number of deep pits from the lateral aspeet. 1.
ic

(alveoli), into which the teeth are inserted. ?’“ ﬁ“?ﬂ or_facial ar-
: : ace ; the depression in whic

The pits or sockets vary in form and depth, 3¢ Hidrs rsankinai i
conforming in these particulars to the roots of canine fossa. 2. The poste.
the teeth which they receive. From this bor- rior, or zygomatic surface.
der the external side ascends to the margin of 3- The superior or orbital
. : : surfice. 4. The infra.or-

the orbit, presenting some depressions and ele- Ll foramen ; it is situated
vations; but at its fore part it is interrupted immedial.e]zrheln?r the num.
and excavated so as to present a deeply con. ber- 3. The infra-orbital
L : st . canal, leading to the infra-

cave margin,® which, with a similar one in the gyl oramen. 6. The in.
corresponding bone, forms the anterior nares. ferior border of the orbit. 7.

This excavation is surmounted by a process,® The malar process. 8. The

(ascending or nasal), prolonged as far as the 1;:;1?! forming “;_,f",it‘:':‘;j

frontal bone, with which it articulates. hwndur{ of the anterior
U!-

The external surface of the nasal pr nares. The nasal spine.
rf; sal process, M L e e

slightly grooved, gives attachment to the orbi- g e s ™ 15" The aiveo.
cularis palpebrarum muscle and the levator larprocess. 13. The internal
labii superioris aleeque nasi. The internal, or border of the orbital surface,
which articulates with the

HESEI Sﬂl‘faﬂﬂ'. Eﬂl’ﬂﬂWh&l concave, FI]-BSE'IHS ki § ethmoid and Pﬂlﬂm bone, 14.
rough line, running from before backwards, The concavity which articu.
which articulates with the inferior spongy }:ﬂ wi;h r““‘ lﬁﬂfrmﬂl
# . = . 2 e, an t .
hc:ne : abﬁvq this is a depression corresponding m:nm:mm n?'rt?ll: M| 3‘;"]';:‘
with the middle meatus of the nose, and, to- 15. The crista nasalis of the
wards the summit, a rough surface, which palate process. i. The two

= . : incisor teeth. ¢. The canine,
closes in the apl‘.ermrhelhm{_ndal cells. The P7p° e apiiet o
anterior border is rough, for its attachment 10 The three molares—W,]
the nasal bone ; the posterior presents a well-

marked groove,* running from above downwards, and a little hack-




140 SUPERIOR MAXILLARY BONE.

wards with a slight curve, and which is completed into a canal by a
similar one in the os unguis, for the lachrymal sac. .

The part of the external surface a little above the molar teeth, is
elevated into a rough projection,” (malar process, eminence, tuberosity,)
for its articulation with the malar bone. ~Anterior and inferior to this
is observed a fossa, (fossa canina,) which gives attachment to the
levator anguli oris. Between this fossa and the margin of the orbit
is the infra-orbital foramen,* which transmits the superior maxillary
nerve. A little above the sockets of the incisor teeth is a slight de-
pression,* (myrtiform, or suf;erior incisor fossa,) which gives attach-
ment to the depressor muscle of the ala of the nose. Behind the malar
tuberosity the surface is slightly excavated, and forms part of the
zygomatic fossa ; towards the posterior border it is plain, and_ forms
one side of the spheno-maxillary fissure; and, at its junction with the
orbital plate, it is rounded off and leads to the entrance of the infra-
orbital canal. It terminates by a slight tuberosity, (tuber maxillare,’)
which projects behind the last molar tooth, and is perforated by a
number of foramina, which transmit the superior dental nerves and
arteries. The inner surface of its posterior border is rough, for its
attachment to the tuberosity of the palate bone, and presents also a
slight groove, contributing to the formation of the é:-ostarinr latine
canal, which transmits the descending palatine branches from eckel’s
ganglion.

rom the upper border of the external surface, the orbital plate®
Eemjects inwards, forming the floor of the orbit ; its surface is smooth,
ing merely interrupted by the groove which leads to the infra-orbital
canal; and at its inner and fore part, near the lachrymal groove, is
a minute depression, which gives origin to the inferior oblique muscle
of the eye. The infra-erbital canal commences behind on the surface
of the orbital plate as a groove; becoming deeper in front and being
{:hanged into a complete canal, it opens on the anterior surface of the
bone at the infra-orbital foramen, some distance below the margin of
the orbit. It gives passage to a large nerve and an artery. In the
interior of the bone a small canal leads downwards from the larger
one, and conducts a nerve (anterior dental) to the front teeth.

The horizontal or palate plate of the bone projects inwards, forming
the roof of the mnutﬂ and the floor of the nares. Its nasal surface is
concave from side to side, and smooth; externally it is continuous
with the body of the bone; internally it presents a rough surface, which
is articulated with the corresponding bone, and surmounted by a
ridge,” which completes the septum narium by articulating with the
vomer and nasal cartilage; in front it is prolonged a little, so as to
form a small process,” (anterior nasal spine); beside it is the incisor
Joramen, leading into the anterior palatine canal. The inferior sur-
face of the palate plate which overhangs the mouth is arched and
rough, and among the prominences of the surface it is slightly grooved
for a large nerve whicﬁ reaches the palate through the posterior pala-
tine canal.

On examining with attention the large canal or fossa, named the
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anterior palatine, fig. 62, (in the skull,) it will be
found that it contains four openings—two placed
laterally, * and two in the middle, one* before
the other’ The two former are described as
the foramina of Steno* (of Stenonis more pro-
erly) in many of the older anatomical works.
ey are mentioned above as the *incisor”
foramina. The others, which were first brought
under notice by Scarpa, are placed in the intermaxillary suture, so that
both maxillary bones contribute to form each of them. They are
smaller than the preceding pair, from which they are separated by a
very thin partition, and the lower orifice of the posterior one is larger
than that of the anterior. It is through these median smaller canals
(of Scarpa) that the naso-palatine nerves pass,—the nerve of the right
side occupying the posterior one, and the nerve of the left side, the
anterior.t

The body of the bone is hollowed into a large cavity, antrum High-
mort, or mazillare, which in the fresh state is lined by mucous mem-
brane and communicates with the middle meatus of the nose. Its
orifice appears of great size in the dried bone when detached from its
connexions, but it is considerably diminished when the contiguous
bones are in their natural position, viz., the ethmoid, the inferior turbi-
nate, and the palatal.

Articulations.—With the corresponding bone; with the frontal, by
its nasal process; also with the ethmoid and os nasi; with the palate
bone ; with the malar, by the malar eminence ; with the os unguis, the
vomer, the inferior spongy bone, and the nasal cartilage.

Attachments of muscles—Proceeding from below upwards ;—above
the border of the alveolar arch, the buccinator, and the depressor labii
superioris aleeque nasi; to the canine fossa, the levator anguli oris and
the compressor nasi; to the margin of the orbit, part of the levator labii
superioris ; to the nasal process, the orbicularis palpebrarum, and the
common elevator of the lip and ala of the nose; and just within the
orbit, the inferior oblique muscle of the eye.

The ossification of the upper maxillary bone begins at a very early
period,—immediately afier the lower maxilla and the clavicle, and
before the vertebrm. The facts hitherto ascertained with respect to
its earliest condition are not adequate to determine the number of
nuclei from which this bone is formed, or the manner of its growth.
If it is produced from several centres—and to this the balance of evi-
dence inclines—the very early period at which the osseous deposit
begins, and the rapidity of its progress over the bone, will account for
the difficulty of marking the phases of change.

Béclard, whose opportunities of observing the growth of this and

* The name is usually thus written in English books; but it should be mentioned, that
the real name was “ Stenson,” and of this the ordinary Latin version was * Stenonis,”—
See, among others, Haller, * Elem. Physiol.” t. i. p. 353.—Blumenbach, * Introduct. in
Histor. Medicine Litt.” p. 253,

t The median canals have not unfrequently a different disposition. Thus, a. They may
join one with the other, and open inferiorly by a single common orifice. b, Either may be
wanting. ¢. One may be found to open into a lateral (incisor) canal. See Scarpa, “Annotat,
Anatom.” lib. ii. cap. 3.
























INFERIOR MAXILLARY BONE

levator menti muscle; and, more ex-
ternally,a foramen,* ( foramen mentale,)
which transmits the terminal branches
of the dental nerve and artery. A
raised line may be observed to extend
obliquely upwards and outwards from
near the symphysis to the anterior bor-
der of the ramus; it is named the ezx-
ternal obligue line,® and is intended to
give attachment to muscles. The in-
ternal surface of the body of the bone
15 concave in its generﬁ outline, and
marked at its centre by a depression
corresponding with the symphysis; at
each side of which are two prominent
tubercles (spine ‘mentales), placed in
pairs one above the other, and afford-
ing attachment,—the upper pair, to the
genio-hyoglossi, and the lower to the
genio-hyoidei muscles; beneath these
are two slight depressions for the digas-
tric muscles. An oblique prominent
line,* (the mylo-hyoidean ridge,) will be
observed leading from thelower margin
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The lower jaw, 1. The body, 2. The
ramus. 3. The symphysis. 4. The
fossa for the depressor Iibii inferioris
muscle. 5. The mental foramen. 6.
The external oblique line. 7. The
groove for the facial artery ; the situation
of the groove is marked by a noteh in
the bone a little in front of the number.
8. The angle. 9. The extremity of the
mylo-hyoidean ridge. 10, The coronoid
process. 11. The condyle. 12, The
sigmoid notch. 13. The inferior den-
tal foramen. 14. The mylv.hyocidean
groove. 15. The alveolar process. i.
The middle and lateral incisor tooth

upwards and outwards to the ramus; of one side. t. The canine taoth, b,
above the line is a smooth depres- The two bicuspides. m. The three
sion for the sublingual gland, and molares—W.]

beneath it, but situated more externally, is another for the submaxillary
gland. The superior (alveolar) border of the body is horizontal, and
marked by notches corresponding with the alveoli, or sockets of the
teeth. The inferior border (the base), thicker at its anterior than at
its posterior part, is slightly everted in front, so as to project some-
what forwards, constituting the chin (mentum, yivaw). The vertical
direction of the bone below the incisor teeth, and the projection of the
lower border forward in front, are peculiar to man. In other animals
the maxillary bone at its anterior part retires or inclines backwards
more or less below the alveolar border, leaving this the most prominent

oint.
- The branches® (rami,) project upwards from the posterior extremity
of the body of the bone, with which they form nearly a right angle in
the adult, an obtuse one in infancy,—the “angle™ of the jaw. They
are thinner somewhat, and appear as if compressed. The external
surface of each ramus is flat, and marked by slight inequalities; the
internal surface presents at its middle a foramen,™ (inferior dental,)
leading into a canal (dental) contained within the bone, and lodging
the dental nerve and vessels. Beneath the foramen a slight groove,™
(occasionally and for a short space, a canal,) marks the passage of the
mylo-hyoid nerve with an accompanying artery and vein; the rest of
the surface being rough, for the insertion of the pteggaideus internus.
The anterior border of each ramus is nearly verticdl in its direction,
and terminates in a pointed extremity, named the coronoid process;* it
13#%
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each side of the bone is produced we must consider to be still unde-
termined, especially since those anatomists who have described a plu-
rality of them do not agree in their statements. It should, however,
at the same time be added, that the observations which have been
referred to render it more than probable that there are commonly
several nuclei; and the probability is increased by a consideration of
the state of the same bone in some animals, as the crocodile, in which
it is made up of several permanently separate pieces.

The body of the bone undergoes much change as its growth ad-
vances ; but as the changes are connected with the evolution of the
teeth, the detail of them will more fitly accompany the description of
those parts. In this place it will be sufficient to say of the dried bone,
that being at first little more than a groove or case lodging the dental
sacs with the nerves and blood-vessels, it is afterwards Eivided by par-
titions ; and that osseous matter having been largely added, we find it
in the adult covered with a thick coating of compact substance, with
cancellated structure in the inlerior; and in this the dental canal, from
which small offsets lead to the sockets of the teeth.

In old age the alveolar border disappears with the teeth; and the
dental canal, with the mental foramen opening from it, is close to the
upper margin of the bone. At the same time the prominence of the
chin becomes more marked in consequence of the removal of the teeth
and the upper part of the bone.

The differences in the relative direction of the rami and the body
have already been noticed.

08 HYOIDES.—OS LINGU.E.

This is the v-shaped bone, (fig. 75,) so named from some resem-
blance to the Greek letter v. It is oceasionally called the lingual bone,
from its important relations with the tongue; it is situated at the base
of the tongue, and may be felt between the chin and the thyroid car-
tilage. It consists of a body, two cornua, and two cornicula.

The body or central piece* is small, quadrilateral in its form, and
appearing as if compressed from before backwards; hence the

Autenrieth (Wiedemann’s * Archiv.” &ec. B. 1,) confirms the observations of Kerckringius,
and mentions two other parts as growing separately : viz., the condyle and the angle. (Not
having access to the original ay, I have borrowed this statement from Spix and
Meckel.) Spix (“Cephalogenesis,” sect. i. p. 20, and tab. 3, fig. 5,*) states, that he had
observed the pieces deseribed by Autenrieth, and he adds another from his own observa.
tion,—namely, the inner margin of the alveolus ; of this a representation is contained in
the figure referred to, Béclard found the coronoid process distinet ; and in the same pre-
paration the condyle, the angle, and the inner margin of the alveolus were in such a state
(the two first being joined by a very thin layer of bone,and the last separated largely by
a fissure) that he inclined to regard them likewise as separate formations. M. Cruveilhier
(% Anat. Deseript.”) t. i. admits the existence of but a single secondary piece,—the alveolar
plate (of Spix). But Meckel says of this part, that it is only au extension backwards of
the general ossification of the bone; and the a rance of separation he attributes to the
depth of the groove of the mylo-hyoid nerve, which (according to this anatomist) is rather
a fissure than a groove, in consequence of the comparatively large size of the nerve at an
early period of life.

rom this diversity, and even conflict of statement, it is manifest that the subject re.
quires further investigation,
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direction of its plane is nearly vertical; but
the great cornua seem as if compressed {rom
above downwards, so that their plane appears
horizontal. ~The anterior surface of the
body is convex, and marked at the middle by
a vertical line,* on each side of which are
depressions for the attachment of muscles;
i bith) its posterior surface is concave, and corre-
gy TE:‘E:‘:E;?:W]. o, Sponds with the epiglottis.

or convex side of the body. 2. Lhe coraua® project backwards, and end
The great cornu of the left in a rounded point. The cornicula,® short,
:L'ie* 3. The lesser cornu of irregularly conical in their form, and oblique

e same side. The cornua . SR 3 . :
were ossified to the body of the 1N their direction, are placed at the junction
bone in the specimen from of the bod:,r with the cornua, and give attach-
which this figure was drawn. ment to the stylo-hyoid ligament; they con-
it tinue for a long time movable, as the carti-
lage which connects them remains unossified to an advanced period
of life.

Attachments of muscles and ligaments.—The stylo-hyoid ligaments,
to the cornicula; the thyro-hyoid, to the cornua. The anterior sur-
face gives attachment to the stylo-hyoid, sterno-hyoid, and digastric
muscles ; the superior border, to the mylo-hyoid, genio-hyoid, genio-
hyo-glossus, lingualis, hyo-glossus, and the middle constrictor of the
pharynx; its lower border, to the omo-hyoid and thyro-hyoid muscles,
and more internally to the thyro-hyoid membrane.

G.?ﬂiﬁcﬂﬁﬂl‘l.-ﬂT]YIBTE are five points of ossification for the os hyoides
—one for each of its parts. Nuclei appear in the body and the great
cornua towards the close of feetal life. Those which belong to the
small cornua make their appearance some time after birth.

THE CONNEXION OF THE BONES OF THE SKULL ONE
WITH ANOTHER.

THE SUTURES.

The bones of the skull, and those of the face, are joined together
by seams or sutures. The cranial sutures are commonly said to be
five in number, of which three are termed true, as the margins of the
bones are, in a manner, dovetailed one into another: and two are
called false or squamous, as they merely overlap one another, like the
scales of fishes. The true sutures are, the coronal, the lambdoidal,
and the sagittal. These names are obviously ill-chosen; they convey
no notion of the position which the sutures occupy in the skull, or of
the bones which they connect.

The coronal suture (sutura coronalis) has been so named from being
situated where the ancients wore their garlands (coronz). It connects
the frontal with the two parietal bones, and hence it may with more
propriety be called *fronto-parietal.” It commences at each side
about an inch behind the external orbital process of the frontal bone,
where the anterior inferior angle of the parietal articulates with the
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great wing of the sphenoid bone. From this point it mounts rather
obliquely up towards the vertex, having an inclination backwards.
The dentations are better marked at the sides than at the summit of
the head, for in the latter situation the suture approaches somewhat the
squamous character, to allow the frontal bone to overlay the parietal.
A similar change takes place at its lower part or commencement,
with this difference, that there the parietal bones are made to overlay
the frontal.

The lambdoid suture (sutura lambdoidalis) is situated between the
occipital and the parietal bones, its form resembling somewhat that of
the Greek letter A, whence its name has been taken. It begins at each
side on a line with the posterior inferior angle of the parietal bone,
and thence inclines upwards and forwards to the point at which the
two parietal bones are joined by the sagittal suture. It thus represents
two sides of a triangle. It is often interrupted by accessory osseous
deposits (ossa Wormiana). From its position and relation this suture
may be named “ occipito-parietal.”

The sagittal suture (s. sagittalis—sagitta, an arrow) extends directl
backwards, from the middle of the coronal to that of the lambdoid
suture, and connects the two parietal bones, from which circumstance
it may be called the “inter-parietal” suture: in children, and occa-
sionally in adults, it is prolonged through the frontal bone, even to the
root of the nose. The serrated appearance of the sutures is per-
ceptible only on the external surface of the bones; the internal surface,
or table of each, as it is called, being merely in apposition with the
contiguous bone,

The line of union between the occipital and the temporal bone at
each side used to be considered as a continuation of the lambdoid
suture, or as an appendix to it, and was accordingly named addita-
mentum suture lambdoidalis. It may, however, be named temporo-
occipital, as it connects the mastoid and petrous parts of the temporal
bone with the occipital—prineipally its basilar and condyloid portions.
In this suture there are no regular dentations; in a great part of its
extent the margins of the bones are merely in apposition.

The squamous sutures (suture squamose) are arched and mark the
junction of the lower borders of the parietal bones with the squamous
rarts of the temporal, their edges being so bevelled off’ as to allow the

atter to overlay the former. At the point of junction between the
squamous and mastoid parts of the temporal bone, the true squamous
suture ceases; but from thence a short suture runs backwards to the
lambdoid, connecting the mastoid part of the temporal with the postero-
inferior angle of the parietal. This is termed additamentum suture
squamose :—both together form the “ temporo-parietal” suture.

The line of direction of the sutures (particularly the lambdoid and
sagittal) is not unfrequently interrupted by additional bones, inserted
between those hitherto enumerated. These, from being sometimes of
a triangular form, are called ossa triquetra, and also ossa Wormiana.

The cranial bones are joined to those of the face by sutures, which
are common to both sets of bones. The transverse suture, observable
at the root of the nose, extends across the orbits, and connects the
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from before backwards, and mark-
ing the ’junctiﬂﬂ of the palate pro-
cesses of the superior maxillary and
palate bones; this is intersected by
another, running transversely be-
tween each palate bone and the cor-
responding maxillary bone. Ante-
riorly, anﬁ in the middle line, is a
foramen,® (the anterior palatine,)
which communicates with the nasal
fossa by four foramina or short canals
(for a description of these see page
141). Posteriorly, on each side, and
at the base of the alveolar border, is
another foramen,? (posterior palatine,)
for the posterior palatine nerves and
artery.

2. The middle, or guttural part, is
bounded on each side by a line ex- _
tended from the pterygoid process,® .. . 1ol or basilar surface of the
as far as the mastoid process,® thus base of the skull. 1, 1. The hard palate.
including the posterior aperture of the The figures are placed upon the palate
nares, and the central part of the base Em';"?:i:::{a:::E:::-P:;]tfr::ra::llllﬂljzrl:n fora.
of the skull. In the centre is situated men. 3. The palate process of the palate
the basilar process® of the occipital bone. The large opening near the figare
bone, marked by slight inequalities, i, the posterior pelatine foramen, 4.
fl'.‘l[‘ 'lhE allaﬂ-hment Gf muE(‘.‘lES, B,l‘ld upon F:'hin-h thep nll..l'l'le‘l" restz, is the
towards its posterior extremity the transverse ridge. 5. The ﬂ}mer,dividirﬁ
anterior condyloid foramina, which %‘1 5 i “E_"E e e g
transmit the ninth pair of nerves. m:h;; Pl Bt el i
On each side is the pars petrosa of goid plate. The interval between 6 and
the temporal bone, in which may be 8 (right side of the figure) is the ptery-

observed the styloid and vaginal pro- ﬁ}dTﬁfsﬁ,ilf; :&:ﬁ?ﬁ:uﬁﬁmﬁ;&

cesses; more posteriorly is the jugu- bome. 11 The foramen magnum. 12,
lar fossa, which is completed into a The foramen ovale. 13. The foramen

. spinosum, 14. The glenoid fossa. 13.
foramen’s Uﬂrﬂmﬂn lacerum pas!.erms The meatus auditorins externus. 16.

basis cranii) by the border of the oc- The foramen lacerum anterius basis
cipital bone. This is divided into two ¢ranii. 17. The carotid foramen of the

: . left side. 1B. The foramen lacerum pos-
parts hj’ a spiculum of bone, or a terius, or jugular foramen. 19. The sty-

fibrous band, the internal and anterior loid process. 20. The stylo-mastoid
one serving to transmit the glosso- E:']“““:_’:j Ay Slap st P:i"";::i‘*hﬂﬂ-
pharyngeal, par vagum, and spinal o3 g, migiiondyhidcfﬁlz;a.—wﬁ‘
accessory nerves; the other the jugu-

lar vein. Between the apex of the pars petrosa and the side of the
basilar process, and the I:J‘?:udy of the sphenoid bone, is the foramen
laceruwm anterius basis cranii,® which is closed inferiorly by a thin
plate of cartilage: across its area, as viewed at its upper or cerebral
aspect, runs the internal carotid artery in its passage from the carotid
canal in the temporal bone to the side of the sﬁhem:-id, and also the
Vidian nerve, after it has passed backwards through the pterygoid

. Ligh ol H
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and the smaller wing of the sphenoid, and the cribriform plate of the
ethmoid, serves to support the anterior lobe of the brain: it is marked
by eminences and depressions corresponding with the cerebral convo-
!utmns and sulei; and posteriorly, by a transverse line, indicating the
junction of the bones just mentioned. The foramina in the anterior
fossa are those in the ethmoid bone for the transmission of nerves and
an artery to the nasal foss®: viz., the olfactory nerve, the internal
nasal branch of the fifth cerebral nerve, and the ethmoidal branch of
the ophthalmic artery. .

2. The middle fossa, formedsby the great ala of the sphenoid, the
squamous part of the temporal, and the anterior surface of the pars
petrosa, lodges the middle lobe of the brain. It is marked by linear
impressions for the meningeal artery, and by shallow pits for the cere-
bral convolations ; anteriorly, it opens into the orbit by the sphenoidal
fissure, sometimes called foramen lacerum anterius, to distinguish it
from those placed farther back, and already noticed ; it transmits the
third, the fourth, and the sixth nerves, together with the ophthalmic
branch of the fifth and the ophthalmic vein.  Behind this is situated the
foramen rotundum for the second branch of the fifth, the foramen
ovale for the third, and lastly, the foramen spinosum for the middle
meningeal artery. Where the summit of the pars petrosa approaches
the body of the sphenoid bone, there the internal orifice of tﬁe carotid
canal opens. On the anterior surface of the pars petrosa, and directed
obliquely backwards, there is a slight groove, leading to the hiatus
FalioEii, and transmitting the Vidian nerve.

3. The posterior fossa, deeper and broader than the others, gives
lodgment to the lateral lobes of the cerebellum. In the posterior sur-
face of the pars petrosa, which forms the anterior limit of this fossa,
may be observed the internal auditory foramen, and, within a few
lines of it, a triangular fissure, which opens into the aqueductus ves-
tibuli, and towards its inferior margin part of the groove for the lateral
sinus, which leads down to the foramen lacerum posterius. Along the
middle line, and taking the parts sitvated in the base of the skull from
before backwards, we observe the crista galli of the ethmoid bone,
and on each side the cribriform lamella of that bone; further back, a
slightly depressed surface, which supports the commissure of the optic
nerves; and on each side the optic foramina. Behind this is the pitui-
tary fossa, situated on the body of the sphenoid bone, bounded before
and behind by the clinoid processes. Leading downwards and back-
wards from these is the basilar groove, which supports the pons Va-
rolii and medulla oblongata, and terminates at the foramen magnum
at each side of this foramen are the condyloid foramina, and behind it
a crista, leading upwards to the occipital ridge, and giving attachment
to the falx cerebelli.

THE ORBITS.

The form of the orbits is that of a qunadrilateral pyramid, whose
base is directed forwards and outwards, and apex backwards and in-
wards, so that if their axes were prolonged backwards they would de-
cussate on the body of the sphenoid bone.
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Pbserved, viz. the frontal, ethmoid, sphenoid, os unguis, malar, max-
illary, and palate bones; but as three of these, viz. the ethmoid, sphe-

noid, and frontal, are common to both, there are only eleven bones for
the two orbits.

THE NASAL FOSS8E,

These fossw, fig. 77, are two cavities, placed one at each side of the
[Fig. 77. : Fig. 78.

Fl"#'; 77. A longitudinal section of the nasal fossee made immediately to the right of the
middle line, and the bony zeptum removed in order to show the external wall of the left
fossa. 1. The frontal bone. 2. The nasal bone. 3. The erista galli process of the eth-
moid. The groove between | and 3 is the lateral boundary of the foramen ecum. 4.
The cribriform plate of the ethmoid. 5. Part of the sphenoidal cells. 6. The basilar por-
tion of the sphenoid bone. Bones 2, 4, and 5, form the superior boundary of the nasal
fossa. T, 7. The articulating surface of the palatine process of the superior maxillary bone,
The groove between 7, 7, is the lateral half of the incisive canal, and the dark aperture in
the groove the inferior termination of the left naso-palatine eanal. 8. The nasal spine. 9.
The palatine process of the palate bone. a. The superior turbinated bone, marked by
grooves and apertures for filaments of the olfactory nerve, b The superior meatus. ¢ A
probe passed into the posterior ethmoidal cells. d. The opening of the sphenoidal cells
into the superior meatus. e. The spheno.palatine foramen. f. The middle turbinated
bone. g, g. The middle meatus. . A probe passed into the infundibular canal, leading
from the frontal sinuses and anterior ethmoid cells; the triangular aperture immediatel
above the letter is the opening of the maxillary sinus, 4. The inferior turbinated bone. F,
k. The inferior meatos. I, L. A probe passed up the nasal duct, showing the direction of
that canal. The anterior letters g, k, are placed on the superior maxillary bone, the pos.
terior on the palate bone. m. The internal pterygoid plate. n. Its hamular process. o.
The external pterygoid plate. p. The situation of the opening of the Eustachian tube. q.
The posterior palatine foramina. r. The roof of the left orbit. s. The optic foramen. t.
The groove for the last turn of the internal carotid artery converted into a foramen by the
development of an eséeous communication between the anterior and middle clinoid pro-
cesseg, ©v. The sella turcica. =z The posterior clinoid process.—W.]

Fig. T3. The section of the skull in this case has been made a little to the left of the
middle line. The left side of the septum narium (its bony part) is displayed ; and
it a part of the external wall of the right nasal fossa is shown. The latter is dark, and the
figure 8 indicates a portion of the spongy bones which belong to it. 1. A frontal sinus.
2, and 3, are the bones of the septum narium—2 being the middle plate of the ethmoid
bone, 3 the vomer. 4, 5. Between these is the hard palate. One is in front of the superior
maxillary bone: the other points to the palate bone. Towards the anterior part is seen the
anterior palatine canal, or rather about half of it. 6. The pterygoid processes. 7. The
right condyle of the oceipital bone. 9, is apposite the right half of the foramen magnum.—
NFB. Large sphenoidal sinuses are marked above and behind the base of the vomer.

median line, separated by a flat vertical septum. They communicate,
by foramina, with the various sinuses lodged in the frontal, the eth-
14%
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They open downwards into the middle meatus narium through the
anterior ethmoidal eells.

The sphenvidal sinuses, fig. 77,5 and fig. 78, two in number, are
placed within the body of the sphenoid bone; these also cannot be
said 1o exist in infancy. They are separated by a partition. Above,
behind, and on each side, they are bounded by the body of the sphenoid
bone, and in front by two small spongy bones. They communicate
with the posterior ethmoidal sinuses.

The mazillary sinus (antrum Highmori) is a large excavation in
the body of the superior maxillary bone. It appears at an earlier
period than any of the other sinuses, the development commencing
about the fourth month of feetal life. Its form is irregularly pyramidal,
the base being towards the nasal cavity, the apex corresponding with
the malar tuberosity. Superiorly, it is enclosed by the orbital plate
of the maxillary bone; and inferiorly by its palate plate: internally, it
opens into the middle meatus of the nasal cavity by a foramen, which,
though it appears very large in the dry bone when separated from its
connexions, is in the natural state small, being little more than sufficient
for the admission of a probe; this diminution of size is caused by the
lower edge of the ethmoid, the inferior spongy and the palate bones,
and also by a fold of the mucous membrane. The narrow opening is
placed close to the upper wall of the eavity. The bony plate by
which the antrum is separated from the orbit is very slender, so like-
wise is the partition between it and the nasal fossz ; but in other parts
the boundaries of the cavity have considerable thickness—especially
the superior maxillary bone at its alveolar border. On the removal
of a molar tooth it will, however, be found that its socket is separated
from the antrum by a thin partition of bone.

ANALOGY BETWEEN CRANIAL BONES AND VERTEBRAA.

Anatomists have at all times perceived and recognised the analogy
between the movable and motionless pieces of tﬁe spine—between
those of the lumbar and dorsal regions, and those of the sacrum and
coceyx; in the one, as well as in the other, similar organic elements
are observed to exist, variously modified, in order to suit special

urposes; but it is only of late years that any adequate attention has
Eeen directed to the points of similitude which exist between vertebra,
properly so called, and the cranial bones. Many persons who adopt,
without hesitation, the terms false or pelvic vertebrz, as applied to the
sacrum and coceyx, feel a repugnance to use the word false or cranial,
as applied 1o the riec&s of the skull; and deny, perhaps, without exa-
mination, the analogy upon which it is founded, as being unnatuaral or
far-fetched. We have numerous instances of the harmony that subsists
between containing and contained parts throughout the economy; in
no case is it more striking than in the relation that obtains between
the fundamental part of the osseous structure and the central mass of
the nervous system. The spinal canal is accurately adapted in its
different parts to the nervous cord which it encloses. In the pelvic
region, the canal, at least in the human subject, becomes narrow, as
it merely encloses nerves, whilst the body and processes take on a
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is quite shallow, so that the globular head of the humerus is merely
applied to its surface ; but the acetabulum is a deep cup-like cavity,
indicating a quite different destination in the two joints. The breadth
of the articular surfaces of the knee-joint, and the peculiar conformation
of the ankle-joint, as contrasted with the elbow and wrist, are abun-
dantly sufficient to show that fixity and strength have been designed
in the one, mobility in the other. This difference is, if possible, more
strongly marked in the conformation of the hand and foot: the latter,
as has been already observed, being intended to support the body, is
placed at right angles beneath the leg; the former is continuous with
the line of direction of the fore-arm, otherwise it could not be guided
with sufficient precision to the different objects which it is intended to
seize. The tarsal bones are large, firm, and strong; those of the
metatarsus are also thick and large, and placed all in a line. That
which supports the great toe, being the stoutest of all and almost
immovable, ranges with the others. But the metacarpal bones are
quite differently disposed; that which supports the thumb admits ef
considerable motion in every direction, so as to perform a complete
circumduction, and is placed so much out of line with the others that
it can be opposed to them, as in grasping different objects. The hand
and foot may be considered as divisible each into two parts, differing
in their degrees of mobility, viz., the digital phalanges, and the row ot~
bones which sustains them. The movable phalanges of the hand are
as long as the carpal and metacarpal bones taken together; but in the
foot, they are not a third of the length of the tarsal and metatarsal
bones.

No part of the osseous system of man affords more striking evidence
of his adaptation for the erect posture than the cranium. Resting on
the summit of the vertebral column, the line of its base forms a right
angle with that of the column itself, which thus affords it a firm sup-
port. The condyles, or points of articulation, are situated very near
the centre of its base, being, however, a little nearer to the occipital
protuberance than to the anterior surface of the jaws; by this arrange-
ment very little active power is required to maintain it in equilibrio.*
In other animals the condyles are Elaced much further back ; so that,
instead of resting on the column, the skull is, as it were, appended to
its extremity, and is sustained by an elastic substance, (ligamentum
nuchz,) which is attached by one extremity to the spinous pro-
cesses of the vertebra, and by the other to the occipital protube-
rance. The head, as has been already observed, is composed of two
parts, the cranium and face; the one being intended to contain the
brain—the material instrument of the mind; the other to enclose the
organs of sight, smell, and taste. 'The more the organs of smell and
taste are developed the greater is the size of the face, and the greater
its relative proportion to the cranium. On the contrary, the larger
the brain, the greater must be the capacity of the skull, and the greater
its proportion to the face. On this principle, a large cranium and a
small face indicate a large brain with a restricted development of the
sense of smell and taste; but a small cranium and a large face mark
an opposite conformation. The character and nature of animals are

* Lawrence on the Characters of the Human Head, passim.
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cartilaginous prolongations to the sternum, are called sternal or true
ribs; the remaining five, which are not prolonged to the sternum,
bemE denominated asternal or false ribs.

The ribs do not arch uniformly from the vertebral column towards
the sternum ; the greater number consist of parts of two eircles or
arches of different diameters, the anterior being much the larger.
Thqs the rib, directed at first backwards from its connexion with the
bodies of the vertebra, reaches and is supported by the transverse
]:»roc_ESs (which in the dorsal region is inclined backwards); after
eaving the extremity of this process, it turns abruptly outwards, and
finally is directed forward towards the sternum. .

In their length, breadth, and direction, these bones present several
varieties. From the first to the eighth their length successively in-
creases, whilst from the ninth to the twelfth they gradually decrease,
so that the last is very little longer than the first.

Their breadth, considered in the whole series, diminishes gradually
from the first to the twelfth ; but in each rib it is greatest towards its
sternal extremity.

As to their direction in reference to the vertebral column, the first
forms almost a right angle with it, and the succeeding ones gradually
incline downwards, so that their anterior extremity is lower than the
posterior. The body of all the ribs, except the first, is, as it were,
twisted on itself, so that their two extremities eannot be made to rest
at the same time on a plane surface.

These bones present two surfaces, two borders, and two extremities.

The external surface is convex and smooth. The internal is con-
cave, and corresponds with the pleura.

The superior border, smooth and rounded, gives attachment to the
intercostal muscles ; the inferior is marked on its inner aspect by a
groove (sulcus costalis), fig. 79,* which is for the lodgment of the
intercostal vessels, and also gives attachment to the intercostal mus-
cles [at its external and internal margin].

The posterior extremity,” somewhat rounded and thicker than the
other parts of the rib, and hence denominated its head, (capitulum
coste,) presents (except in the instances to be presently stated) two
articular faces (separated by a slight ridge) which articulate with the
corresponding small surfaces on the bodies of the dorsal vertebrz ; the
head is supported by a narrow round part,® or neck, terminated exter-
nally by a tuberele, (tuberosity, tuberculum ecostse,)® which is smooth
in one part for its articulation with the transverse process of the lower
of the two vertebra to which the head is connected, and rough in the
other for the insertion of the pusterior costo-transverse ligament.

The anterior extremity is broad, flat, and hollowed at its tip into an
oval pit, into which is implanted the costal cartilage.

Between the tuberosity and the most convex part of the body of
each rib is a rough line, marking what is termed its angle. The dis-
tance of the angle from the tuberosity increases gradually from the
second to the eleventh inclusive. In the last it is not perceptible : in
the first it is not distinguishable from the tuberosity.

15*
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radii teres, flexor carpi radialis, palmaris longus, flexor carpi ulnaris,
and flexor digitorum sublimis.

Articulations.—The humerus articulates with the glenoid cavity of
the scapula, and with the ulna and radius.

Ossification.—The humerus begins to ossify soon after the clavicle,
and some time before the vertebree. From a small eylindrical piece,
appearing at the middle, the formation of bone extends towards the
extremities, involving the entire shaft.

_ At the end of feetal life the shaft of the humerus is ossified nearly in
its whole length, and its ends are altogether cartilaginous, (fig. 87, a.)

There is a trace of bony deposit in the head of the bone towards the
close of the first year after birth, and in the course of the second year
a distinct nucleus has formed in this part (8%). Between the second
and third years a separate centre is developed for the tuberosities
(c®). (Béclard mentions two—one for each tuberosity,—the second
being very small and appearing after the fourth year.) The osseous
nuclei of the head and tuberosities enlarge, join, and form a large epi-
physis before the fifth year (fig. 87, o).

The growth of the lower end of the bone is more complicated. It
begins, after the expiration of the second year, in the outer part of the
articular surface—the small head (c *), and from this point the ossifica-
tion extends inwards and forms much the larger part of the articu-
lating end of the bone (b, &, #%).

Before the fifth year an ossific point is deposited in the internal con-
dyle (p®.* About twelve years one is apparent in the inner side of the
articulating surface; and at thirteen or fourteen years the ossification
of the external condyle is begun by a distinct centre (g, ¥, 7).

Soon afler the last-mentioned period, or about sixteen or seventeen
years, the external condyle and the two parts of the articulating sur-
face (being previously joined) unite with the shaft of the bone. The
junction of the internai condyle follows at about the eighteenth year.
And thus all the parts of the lower end of the bone have united with
the shaft, while the epiphysis of the upper end, whose formation began
first, is still separate. Lastly, this too is no longer separable, and the
bone is complete about the twentieth year.

THE RADIUS.

The radius, shorter than the ulna by the length of the olecranon
process, is placed at the external side of the fore-arm, extending from
the humerus to the carpus. It is broader below than above, slightly
curved in its form, and divided into a body and two extremities.

As the body, or shaft, fig. 88,' is somewhat triangular, we observe

* Ag the date mentioned for the appearance of this centre of ossification is mnch earlier
than that assigned by writers who treat of this department of anatomy, it may be well to
state, that in one preparation in my collection, which was taken from a boy ascertained to
have been a little over six years of age at the time of his death, the ossification of the inner
condyle is well advanced ;—and that in another—the arm of a female child which I ampu.
tated in consequence of an accident on the day after it had attained the fifth year—a small
osseous granule is distinetly formed in the same part.

16*
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The two hones of the
fore.arm seen from the
fromt, 1. The shaft of
the vlna. 2. Thegreater
sigmoid notch, 3. The
lesser sigmoid notch,
with which the head of
the radins is articu-
lated. 4. The olecra-
non process. 3. The
coronoid process. 6.
The notritious fora.
mjn. . Thﬁm sharp
ri u e two
bi:nf:m mnh the in-
lerosseons  mmembrane
is attached, 8. The
capitulom ulnm, 9.
The styloid process.
10. The shafl of the
radius. 11. Its head
surrounded the
smoolh border for ar.
ticalation with the or-
bicular ligament. 12.
The neck of the radiuns.
13. Its tuberosity. 14.
The oblique line. 15.
The lower extremity of
the bone. 16. Its sty-
loid process.—W.)

RADIUS.

on it three surfaces, bounded by three margins, or
ridges. The anterior surface expands towards the
lower part, and is marked along its middle by a lon-
gitudinal groove for the flexor pollicis longus ; supe-
riorly is sitvated the foramen for the medullary ves-
sels, its direction being from below upwards; and in-
feriorly a flat surface, corresponding with the prona-
tor quadratus. The posterior surface, convex in the
greater part of its extent, is grooved at its central
third, for the origin of the extensors of the thumb;
the external surface, round and convex, is marked
towards its middle by a rough impression,” which
gives insertion to the pronator radii teres. Of the
margins separating these surfaces, the posterior is
distinet only at the middle part; the external is
round, and becomes smooth towards the lower ex-
tremity ; whilst the internal is acute and sharp, for
the attachment of the interosseous ligament. The
body is terminated superiorly by a rough promi-
nence' (tuber radii,) termed the bicipital tuberosity,
from its giving insertion to the biceps muscle.
Above the tuberosity the bone becomes narrowed
and constricted into the form of a neck,”® which is
again surmounted I}y the head,’* intended by its
extremity to articulate with the round convex part
of the lower extremity of the humerus, its small
head, while its margin rolls on the lesser sigmoid
cavity of the ulna. The margin is smooth and
convex ; the upper surface, also smooth, is a shallow
cup-like cavity ; and both are covered with carti-
lage in the recent state.
he radius at its lower part becomes broad and
thick ; the anterior surface is flat and expanded,
being covered by the pronator quadratus muscle;
it is bounded below by a prominent line, which
gives attachment to the anterior ligament of the
wrist-joint. The posterior surface is convex, and
marked by longitudinal grooves, which transmit
the tendons of the extensor muscles ; of these, one,
which is very narrow and oblique in its direction,
and nearly in the middle line, lodges the tendon of
the extensor pollicis (secundi internodii). At the
inner or ulnar side of this is placed another, much
broader, which transmits the tendons of the exten-
sor communis and indicator; and at its outer side
a third, divided into two parts by a linear impres-

sion, marks the passage of the flexor carpi radialis, longior and bre-
vior, Corresponding with the external border of the bone is another
groove, directed obliquely forwards, and divided into two parts, for

the tendons of the

extensores—primi internodii and ossis metacarpi

pollicis.  The outer side of the bone, particularly the part correspond-
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palmar surface: it articulates, superiorly, with the semilunar bone;
inferiorly, by two distinet surfaces, with the fourth and fifih metacarpal
bu_.nes; on the ulnar side, with the cuneiform bone ; on the radial side,
with the os magnum: anteriorly its hooked process affords attachment
to the anterior annular ligament of the carpus ; posteriorly a rough sur-
face also gives attachment to ligaments. It articulates with five bones.

THE METACARPUS.

This forms the second or middle portion of the hand, being situated
between the carpus and the phalanges; it is composed of five bones,

[Fig.

which are named first, second, &c., in their
numerical order, the enumeration being
commenced at the radial side. These bones
are placed parallel one with the other, and
nearly on the same plane, with the exception
of the first, which is more anterior than the
rest, and alters in its relative position to
them in its various movements.

The metacarpal bones vary in size. The
first is thicker and shorter than the others.
The second and third do not differ strikingly
one from the other in dimensions, and the
are longer than the rest. The fourth exceeds
the fifth in size. They are all slightly con-
cave on the palmar surface, convex on the
dorsal, larger at their extremities than in the
body or middle part, terminated at the car-
pal extremity by an unequal eminence, and

22,

T'he hand viewed upon its an-
1. The

at the digital by a rounded head.

The bodies are triangular in shape ; each
resenting three surfaces, and as many
orders. Of the surfaces, two are placed

terior or palmar aspect.
geaphoid bone. 2..The semilu-
nare. 3. The cuneiform. 4. The
pisiform. 5. The trapezium. 6.
The groove in the trapezium that

laterally, the third looks backwards; one of lodges the tendon of the flexor

the angles is in front, and the others at each
side of the dorsal surface. From this shape
and position of the sides, it results that the
bones become narrow towards the palmar
aspect of the band, and that the spaces be-

carpi radialis. 7. The trape-
zoides. 8. The os magnum. 9,
The unciform. 10, 10, The five
metacarpal bones. 11, 11. The
first row of phalanges. 12, 12,
The second row. 13, 13, The
third row, or ungual phalanges.

tween them gintemssemw} increase from 14. The first phalanx of the

behind forward. thumb. 15, The second and last

The body of the first metacarpal bone phniak af M Suh o]
wants the triangular shape of the others; it is more compressed from
before backwards, and resembles one of the phalanges in shape.
There are some slight peculiarities of the dorsal surface in the several
metacarpal bones. It is convex and smooth in the first, and presents
in the second, third, and fourth, a longitudinal line, which, bifurcating,
forms the sides of a triangular surface, extending over two-thirds of
their length; in the fifih, also, is observed a prominent longitudinal
line, directed obliquely from the ulnar to the radial side. The latera)
surfaces afford attachment to the dorsal interosseous muscles.

VOL. I. 17






























OSSIFICATION OF THE INNOMINATE BONE. 203

the superior and external part; but at the opposite point, or towards the
obturator foramen, it is deficient, leaving a notch, (cotyloid notch,
sometimes also called incisura acetabuli). The greater part of the
cavity is covered with cartilage in the natural condition; but at the
bottom and towards the notch there is a part depressed beneath the
rest, which lodges a mass of fat with some synovial fringes: this has
no cartilaginous coating.

When we examine %he pelvis as a whole, we observe that these
articulating cavities, placed toward the lateral walls of the pelvis, look
downwards and forwards, with an inclination outwards, and that they
rest, when the body is ereet, upon the globular heads of the thigh-
bones, which they lodge. The margin of each cavity is rough and
uneven; but in the recent state it is rendered smooth by a fibro-carti-
laginous rim, which runs round it, and increases its depth. Where
the osseous margin is deficient (at the cotyloid notch), its place is sup-
plied by a fibrous band, so stretched across as not altogether to fill it
up, but rather to bridge it over, leaving a space beneath it for the
entrance of vessels into the interior of the joint.

To the inner side of the acetabulum is found, in the dried bone, a
large aperture,® which, however, in the natural condition, is almost
completely closed by a fibrous membrane. It is called obturator fora-
men, (f. obturatorium, perhaps more properly obturatum,) from the
circumstance of its being closed by a membrane or ligament. It is
also called foramen thyroideum (shield-shaped, dugsos, a shield), from its
shape ; and not unfrequently foramen ovale. It is somewhat of an oval
form in the male, its longest diameter being extended obliquely down-
wards and outwards; in the female it is a three-sided figure, with
rounded angles.

Ossification.—The innominate bone is formed from three prinecipal
pieces, one for each of the divisions of the bone, and four epiphyses,
together with a thin stratum interposed between the principal divisions
of the bone at their place of junction.

Osseous matter becomes apparent in the ilium at a very early period,
—about the time it shows itself in the vertebral column, or soon after.
It is first discernible at the lower part of this division of the bone,
immediately above the sciatic notch.

After a considerable interval of time, and about the third month
from conception, a nucleus appears in the ischium, in the thick part
below the acetabulum. And between the fourth and fifth months the
last of the principal centres of ossification is distinguishable in the
horizontal branch of the pubes. .

At the usual time of birth the deposit of bone has extended consi-
derably from the primitive nuclei; but the crest of the ilium is still
largely cartilaginous, and the internal parts of the ischium and Fub&s
are in the same condition, bony matter having at this period only be-

un to incline to the inner side of the obturator foramen, fig. 96, a.

About the sixth year after birth the rami of the ischium and pubes
are nearly altogether ossified, (,) and they join about the tenth year (c.)

The three divisions of the bone approach one to the other in the
acetabulum, by the extension of the ossific process from the primary
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necessary to dwell on the lateral walls, inasmuch as these resemble
one another exactly, and the middle point does not in any degree de-
viate to either side in the whole extent of the cavity. But there is so
muc,l? difference between the anterior and posterior walls,—the one 13
to 2 inches in length, and oblique in direction, the other about 5 inches
long, likewise oblique and much curved,—that the axis must be diffe-
rently situated at different positions. It is for this reason that several
axes or axes for several parts are recognised; viz., one for the inlet
to the true pelvis, another for the outlet, and another again for the in-
tervening space, the cavity; and each of these require some notice.
It must be premised that the direction of the axis at any point of the
cavity will be marked by a line running at right angles with the mid-
dle o?the plane of that part.

The azis of the inlet of the true pelvis—The plane of the true pelvis
will, in the section of the cavity, (fig. 97,) be represented by a line
drawn between the base of the sacrum and the upper margin of the
pubes, (fig. 98, a, b,) and a line at right angles with its middle, ¢, d,
will give the direction of the axis. e axis of this part is therefore
directed downwards and backwards, and it is usually said to coincide
with a line drawn from the umbilicus to the lower part of the sacrum ;
and this is not far removed from correctness, for M. Naegelé found
that in the average of a large number of female pelves the lower end
of such a line would fall against the coceyx (below the middle). As
regards the axis of the outlet: it is indicated by the line A, g, at right
angles with the middle of e, f, which represents, in the section, the
plane of this part of the cavity. It is, therefore, directed downwards
and forwards; and, if extended into the cavity, would cross an exten-
sion of the axis of the inlet. When the coccyx is moved backwards,
this axis undergoes a corresponding alteration, as indicated by the
dotted lines behind #.

The cavity of the pelvis being much curved, so likewise must its
axis be; and for general purpoeses it will be sufficiently correct to say
that, beginning with the axis of the inlet, and following the curve of
the sacrum and coccyx in the middle of the cavity, it will terminate in
that of the outlet—in the course of the curved line between d and A.*

It is to be borne in mind that the foregoing observations have refe-
rence to the pelvis in the skeleton, its osseous boundaries only being
considered. To prevent any misapprehension, it may be well to add,
even here, concerning the pelvis of the female (in respect to whom the
direction -of the cavity is of especial practical importance), that in the
natural state, the bones being clothed with soft parts, there is a diffe-
rence which mainly aflects the outlet. In that (the natural) condition,
the anterior wall is not materially altered, but the posterior one is
elongated at the lower end, the sacrum and coccyx being continued
forward by the perineum. And therefore the axis of the real outle
is situated much further forward than the position assigned to it in the
osseous cavity alone.

* The exact course of the line may be determined by finding the axes of different parts

at very short intervals, from above downward, through the cavity, on the principle already
referred to, and drawing a line through them.
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sponding heads of the gastrocnemius; above the external condyle, the
plantaris; to the fossa beneath the external tuberosity, the popliteus.

Ossification.—The femur begins to ossify before the vertebre, and
the process is first apparent at the middle of the shaft. From the
osseous ring formed in this position, the ossification extends towards
both ends, ultimately involving the shaft and neck of the bone (fig. 100).
As it advances on the last-named part (the neck), osseous matier will
be found first on its lower surface (s, c.)

Epiphyses—The first of these additional centres of ossification ap-
pears in the lower end of the bone (8.%), in the last month of feetal life,
and from it the entire of the lower extremity of the femur (including
both the condyles and tuberosities) is constructed (c, o, £.7)

In the end of the first year after birth a nucleus is discernible in the
head (c.?), and the ossification radiates from it over the globular end of
the bone (c. p. £.7)

The trochanters are distinet formations. Ossification begins in the
larger (p.*) in the course of the fourth year,* and it does not show
itself in the smaller till a considerably later period—the thirteenth or
fourteenth year (£.%)

Consolidation.—The order in which the epiphyses are joined to the
rest of the bone is the reverse of that in which they appear : the small
trochanter joins first, the great trochanter follows next, then succeeds
the head, and lastly the lower epiphysis, whose ossification was the
first to begin, ceases to be a separate piece. The bone is complete
by the union of its parts after the twentieth year.

THE PATELLA.

The patella (rotula, knee-pan,) is situated at the anterior part of the
knee-joint, being attached by a ligament (ligamentum patelle) to the
(Fig. 101 tibia, so that iis position with regard to the joint

r iy varies according to the movements of that bone.

= Compressed and somewhat triangular in its form,
its anterior surface is convex, and covered by the
expandea fibres of the extensor tendons; the posie-
rior, smooth and covered with cartilage for its arti-
culation with the condyles of the femur, is divided
by a vertical line into two parts, the external being

EE - the broader. Beneath these is situated a small

Posterior view of jrreqplar depression, corr di ith th
i walillat L] 2 Bei a p ; esponding with the apex,
perior extremity. - 3. OF narrowest part of the bone, which gives attach-
Inferior extremity. 4. ment to the ligamentum patelle. The superior ex-
gﬂf:tz:mﬂ:::l‘“:ﬁf: tremity, broad and rounded off at its margin, gives
nal sides,—Smithand attachment to the extensor muscles; the inferior,
Horner.] narrow and pointed, to the ligament already named;
the lateral borders are convex, the external being thinner than the
internal.

The patella is ossified from a single centre, which, according to
Béclard, is apparent in the middle of the third year.

* In the thigh-bones taken from the body of a child, stated with correctness (as well as

could be judged) to have been three years and a half old, 1 found at the base of each great
trochanter a granule of bone equal in size to half a common pea.
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fication of the cpiphyses. I have observed a separate nucleus in the
tongue-shaped process of the superior one (e**); and Béclard has
recorded an example of the malleolus being formed from an indepen-
dent centre.

THE FIBULA.

This bone (fibula, peroné, =sgovn, a clasp,) is situated at the external
side of the leg; it is nearly equal to the tibia in length, but is much
more slender. When the fibula is placed beside the tibia in its natural
position, its lower extremity will be found a little farther forward than
the upper one, and its shaft inclined backwards and a little inwards so
as to be convex in that direction.

The body or shaft of the bone, (fig. 102,%) irregl:ﬂar]y triangular in its
form, presents three prominent lines bounding three surfaces; the an-
terior, or most prominent line, gives origin to muscles in the superior
part of its extent, and bifurcates towards its lower extremity, so as to
enclose a slightly concave triangular surface, which is subcutaneous;
the internal one also gives attachment to muscles, and inferiorly, where
it inclines forwards, to the interosseous ligament. The internal sur-
face looks backwards for about a third of its extent, and somewhat
forwards in the rest, and is divided, but unequally, into two ]Inarts, by
a slightly marked longitudinal line, to which the interosseous ligament
is attached for about two-thirds of its length; the part of the surface
behind this is grooved,—it gives attachment to the tibialis posticus
muscle ; the anterior portion, the smaller, to muscles placed in front of
the leg. The external surface, concave in the greatest part of its ex-
tent, gives origin to muscles,—towards its lower extremity, this surface
is inclined backwards, conforming with the peronei muscles, which
are connected with the superior part of the bone, and incline in that
direction to pass behind the external malleolus. The posterior surface,
convex and smooth, affords attachment to muscles, and presents
towards its middle a small foramen, directed obliquely downwards for
the transmission of the medullary vessels; in the lower part it inclines
inwards, and is terminated by a rough surface connected with the tibia.

The superior extremity®™ of the bone, called also the head, is smaller
than the inferior one; it presents on the supero-internal part a small
oval and nearly flat surface, for its articulation with the corresponding
part of the external tuberosity of the tibia; the remainder is unequal,
and gives insertion to the biceps flexor cruris, to the external lateral
ligament of the knee-joint, and to those which connect the tibia and
fibula. The inferior or tarsal extremity** forms the external malleolus,
which is longer and more prominent tﬁan the internal one: in front it
projects rather abruptly forwards; behind is situated a shallow groove
traversed by the tendons of the peronei muscles; the outer side is
convex and subcutaneous; the inner presents a small triangular surface,
convex in the perpendicular, and nearly plain in the antero-posterior
direction, which articulates with the astragalus, and is bounded pos-
teriorly by a rough depression, affording attachment to the transverse
ligament of the ankle-joint, whilst the apex gives origin to the external
lateral ligament.
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THE CALCANEUM.

This bone, fig. 105,° (0s calcis—calcaneum,) is situated at the pos-
(Fig. 105. Fig. 106. terior and inferior part of
the tarsus, and forms the
heel by its projection back-
wards; elongated in that di-
rection, and compressed la-
terally, it is the largest of the
bones of the foot.
Superiorly 1t presents (ta-
king the objects successively
from behind forwards) a
concave pn'rtion, intervening
between the insertion of the
tendo Achillis into its poste-
rior border, and the surface
which articulates with the
astragalus; then the last-
named surface, which is
bounded by a rough depres-
sion for l]?e insertion of a
ligament (interosseous), and

M L, 1 ) e et lastly a narrow concave
ig. rsal surface @ oot 1. : T
Thegaslra alus ; its superior quadrilateral articular ISUI“TH.GE,J;]HEI:] H.|Sl:; ﬂﬂlitu
surface. 2. The anterior extremity of the astragalus, ates wit ¥ ! ¢ aslragalus.
which articulates with (4) the scaphoid bone. 3. The On the inferior surface,
as ﬂﬂlﬂiﬂ. ‘I.- Th'E- SE—EP ﬂ"l.[l. IRII:I.IL- 5- TI}B iﬂtﬂl’ﬂ.ll which is narrower than Lhe
cuneiform bone. 6. The middle cuneiform bone. 7. i d K d b

The external cuneiform bone. 8. The cuboid bone, PrECEAING, an roader be-
9, The metatarsal bones of the first and second toes, hind than before, are ob-
10. The first phalanx of the great toe. 11. The se- served posteriorly two tu-

cond anx of the great toe. 12. The first phalanx % -
of Ihﬂ;]cond toe. 13. Its second phalanx, FM. Its bercles, fig. 106, * (the in-
third phalanx. ternal being the larger,)

]El.g. maéf t?e Eb]nlnf mﬂw% Emr. 1. TI;: inner serving for the attachment

tuberosit e os calcis, 2. e outer tuberosity. .

3. The g{mm for the tendon of the flexor longus l‘lig{ of the pi‘antar fascia and the
toram ; this figure indicates also the sustentaculum SUPETﬁﬂiﬂ Plﬂ“tﬂl' muscles ;
tali. 4. The rounded head of the astragalus. 5. The between them a depression
scaphoid bone. 6. Its tuberosity. 7. The internal o {he grigin of the lon
cuneiform bone; ils broad extremily. B. The middle ong : g
cuneiform bone, 9. The external cuneiform bone, Plantar ligament,and in front
10, 11. The cuboid bone. 11. Refers to the groove for another eminence, giving

the tendon of the peroneus longus: the prominence = :
between this groove and figure 10 is the tuberosity attachment to the inferior

12, The metatarsal bones, 13, The first phalanges, ligament  (calcaneo-scaph-
’IT 41; TI::; r?mm phﬂa]ngeh:qu th:rfuI::r Il_emlretoes. 15. 0id) connecting this bone

e third, or ungua anx the loor lesser toes, 1 G 2
F6. P Yask, phitloni of tHE pvect (66— W] with the scaphoid. - The an
it _ _ terior surface, the smallest,
is slightly concave, and articulates with the cuboid bone. The poste-
rior surface, convex, forms a rou?h projection inferiorly, (tuber calcis,)
which receives the attachment of the tendo Achillis, and is continued
into the tubercles, on the lower surface of the bone, more especially
the inner one. The upper part of the posterior surface, less prominent
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dorsal surface, to the extensor brevis digitorum pedis ; the inferior half
of the posterior surface to the common tendon of the gastrocnemius
and soleus (tendo Achillis), and to that of the plantaris; the inferior
surface on the inner side, to the flexor accessorius, and part of the
abductor pollicis: on the outer side, to the abductor digiti minimi; and
between the two abductors, to the flexor brevis digitorum.

The cuboid bone, by the inferior surface, to a portion of the ad-
ductor pollicis and flexor brevis pollicis.

The scaphoid bone, by its tuberosity, to a portion of the tendon of
the tibialis posticus.

The cuneiform bones. The first, by its base, to portions of the ten-
dons of the tibialis anticus and posticus, and the second and third to
part of the flexor brevis pollicis.

METATARSAL BONEBS.

The metatarsus, (figs. 105, 106,) the second division of the foot, is
placed between the tarsus and the toes, and consists of five bones, one
for each toe. They are separated, except at their posterior extremi-
ties, where they are in contact, by four interspaces, (interosscous
?Jaces,] which decrease in size from the inner to the outer side of the
oot. These bones are named according to their numerical order from
within outwards—that of the great toe being the first, and that of the
little toe, the fifth or last; and the interosseous spaces are named in
the same manner.

Common characters of the metatarsal bones—They are long bones
in miniature, and, like them, each may conveniently be considered to
consist of a body and two extremities.

The bodies are in the longitudinal direction, somewhat concave on
the plantar and convex on the dorsal aspeect; and they have each,
with more or less regularity, three sides and as many borders. One
side corresponds with the dorsum of the foot, and the others bound
the interosseous space.

The posterior or tarsal ends (bases) of these bones are broad and
squared on the dorsal surface, and becoming narrower in the opposite
direction they contribute in consequence of their cuneiform or wedge
shape to the general transverse arching of the foot. Thﬁ{l terminate
behind with plane articular surfaces for connexion with the tarsal
bones ; and, with exceptions to be noticed presently, they have like-
wise small articular faces on their sides, where they are in contact
one with another.

The anterior or digital ends (heads).—In front, the metatarsal bones
are apart one from the other, and are marked on their sides by de-
pressions and small tubercular projections. These are much smaller
than the tarsal extremities, and they support the bones of the first pha-
lanx of the toes by convex arlicuf’ar surfaces, which extend beneath
the bones to their plantar aspect—the direction in which the toes are
flexed.

While the metatarsal bones thus resemble one another in some
respects, or have certain characters in common, each presents pecu-
liarities which serve to distinguish it from its fellows.

19*
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Special or individual characters.—The great size is the most pro-
minent distinctive mark of the first. It is much thicker, more massive,
though shorter than any of the other bones. The tarsal end, or base,
rough at its circumference, especially towards the plantar aspect, has
no lateral articular facet, and wants the square shape which belongs to
the others. The surface, which rests against the first cuneiform bone,
is oval and slightly concave, and the joint formed between them is
directed obliquely forwards and outwards. The digital end (head)
forms the ball of the great toe. It is in contact. on the plantar sur-
face, with two sesamoid bones ; the part of the articular surface ap-
propriaied to these litile bones is divid};d into two parts by a ridge, and
is often grooved on one or both sides.

The second is the longest of the metatarsal bones. The posterior
end has articular surfaces for the three cuneiform bones—it rests
against the second, and is supported laterally by the first and third.
On the outer side it is likewise articulated with the third metatarsal.

The distinction between the third and fourth is by no means so
readily made as between ‘others of the series. They have nearly the
same length, but the third is slightly the longer. Moreover, the lateral
articular surface on the inner side of the fourth is not so close to the
end of the bone as it is on the neighbouring side of the third; from
this it results, that, when the two bones are adapted one to the other
in their proper relative position, the fourth projects behind the third ;
and this is necessary, in order that the bone should reach the cuboid,
whose articular surface is in a corresponding degree behind that of the
third cuneiform bone. It will likewise usuvally be found that the fourth
has on its inner side, for connexion with the tarsal bone last mentioned
(third cuneiform), a small additional facet, which would serve to cha-
racterize the bone.

The fifth is readily recognised by several striking characters, viz.,
the length, (which is less than that of any of the other metatarsal bones
except the first,) the large size of its base, and some further peculiarities
of this extremity: namely, the presence of a single lateral articular sur-
face, (for the fourth metatarsal bone,) and a large rough tuberosity on
the opposite side, which projects beyond the other bones at the outer
side of the foot. This projection, which of itself at once distinguishes
the fifth metatarsal bone, is readily felt through the integuments, and
it marks, on the outer side, the position of the tarso-metatarsal articu-
lation. The corresponding surfaces of this metatarsal bone and the
cuboid are so oblique in direction, that, if a line drawn between them
were extended across the foot, it would, on the inner side, reach the
digital end of the first metatarsal bone.

PHALANGES OF THE TOES.

The number, form, and general conformation of the phalanges (figs.
105, 106,) of the toes correspond with those of the fingers, in so much
that, besides referring to the description of the latter, as being like-
wise generally applicable to the bones before us, it will only be
necessary to add a statement of some points of difference.

The principal difference consists in the much smaller size of the
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phalanges of the foot. An exception is however afforded by the great
toe, the bones of which are larger than these of the thumb.

In addition to the small comparative size of the first phalanx of the
four outer toes, they have this further peculiarity, viz., that the bodies
are compressed laterally; and the bodies of the second row are so
short that little of these bones remains beyond what is necessary to
support their articular surfaces. The last two phalangal bones of
the little toe are not unfrequently found connected by bony union in
the skeletons of adults.

Attachments of muscles to the metatarsal bones and the phalanges of
“the toes.—The first gives attachment to the prolonged tendon of the
peroneus longus, and the first dorsal interosseous muscle; the second,
to the transversalis pedis, to the first and second dorsal interossei;
the third, to part of the adductor pollicis, to three interossei, and part
of the transversalis pedis; the fourth, to three interossei also, and the
transversalis pedis; the fifth, to the peroneus brevis and tertius, the
transversalis pedis, part of the flexor brevis minimi digiti, to the fourth
dorsal and third plantar interosseous muscle.

The first phalanx of the great toe gives insertion to the extensor
brevis aigimrum and to the abductor, flexor brevis, and adductor pol-
licis, with the transversalis pedis; the second phalanx, to the extensor
proprius pollicis and flexor pollicis longus. The second phalanges of
the other loes receive the insertion of the tendons of the flexor sublimis
and of the extensors; and the third, those of the flexor profundus and
of the extensors.

SESEAMOID EONES.

These do not properly form part of the skeleton; they may be con-
sidered as accessories to the tendons of muscles, and are found only
in the limbs, never in the trunk. In the superior extremity, two are
always found in the articulation of the metacarpal bone of the thumb
with its first phalanx. In the lower extremity, two are frequently
found behind the femoral condyles, and constantly beneath the first
joint of the great toe, as well as in the tendons of the tibialis posticus
and peroneus longus. They are situated in the direction of flexion
(the only exception being the patella, which belongs to this class of
bones), and serve the purpose of increasing the power of muscles, by
removing them farther from the axis of the bone on which they are
intended to act.

BONES OF THE FOOT AS A WHOLE.

The osseous framework of the foot, constructed from the parts
above separately described—tarsus, metatarsus, and phalanges of the
toes—is placed horizontally beneath the leg, which rests on its upper
surface. :

The posterior end (the heel), projecting behind the leg, is narrow
and thick; the anterior part is broad, thinner, and expanded towards
the toes. The upper surface (*dorsum” of the foot) is convex in two
directions—longitudinally and from side to side. But in the latter
direction the arch of the foot is much higher at the inner than at the












CELLULAR OR AREOLAR TISSUE.

Ir we make a cut through the skin and proceed to raise it from the
subjacent parts, we observe that it is loosely connected to them by a
soft filamentous substance, of considerable tenacity and elasticity, and
having, when free from fat, a white fleecy aspect : this is the substance
known by the names of “ cellular,” “areolar,” “ filamentous,” and
“ reticular” tissue ; it is often also called ¢ cellular membrane.” In
like manner the cellular tissue is found underneath the serous and mu-
cous membranes which are spread over various internal surfaces, and
serves lo attach these membranes to the parts which they line or in-
vest; and as under the skin it is named ¢ subcutaneous,” so in the
last-mentioned situations it is called * subserous” and * submucous”
cellular tissue. But on proceeding further we find this substance
lying between the muscles, the blood-vessels, and other deep-seated
parts, occupying, in short, the intervals between the different organs
of the body where they are not otherwise insulated, and thence named
“ intermediate ;” very generally, also, it becomes more consistent and
membranous immediately around these organs, and, under the name
of the “ investing” cellular tissue, affords each of them a special sheath.
It thus forms inclosing sheaths for the muscles, the nerves, the blood-
vessels, and other parts. Whilst the cellular tissue might thus be said
in some sense both to connect and to insulate entire organs, it also
performs the same office in regard to the finer parts of which these
organs are made up; for this end it enters between the fibres of the
muscles, uniting them into bundles ; it connects the several membranous
layers of the hollow viscera, and binds together the lobes and lobules
of many compound glands ; it also accompanies the vessels and nerves
within these organs, following their branches nearly to their finest divi-
sions, and affording them support and protection. This portion of the
cellular tissue has been named the “ penetrating,” ‘ constituent,” or
“ parenchymal.”

It thus appears that the cellular is one of the most general and most
extensively distributed of the tissues. It is, moreover, continuous
throughout the body, and from one region it may be traced without
interruption into any other, however distant; a fact not without inte-
rest in practical medicine, seeing that in this way dropsical waters,
air, blood, and urine, effused into the cellular tissue, and even the
matter of suppuration when not confined in an ahscess, may spread
far from the spot where they were first introduced or deposited.

On stretching out a portion of cellular tissue by drawing gently
asunder the parts between which it lies, it presents an appearance to
the naked eye of a multitude of fine, soft, elastic threads, quite trans-
parent and colourless, like spun glass ; these are intermixed with fine
transparent films or delicate membranous laming, and both threads
and lamina cross one another irregularly, and in all imaginable direc-
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employed to envelope and bind down the muscles of different regions,
of which the great fascia enclosing the muscles of the thigh and leg is
a well-known example. The tendons of muscles, too, may assume the
expanded form of aponeuroses, as those of the broad muscles of the
abdomen, which form strnn% fibrous layers in the walls of that cavity
and add to their strength. It thus appears that the fibrous tissue pre-
sents itself under two principal forms, the fascicular and the membra-
nous.

Physical Properties.—The fibrous tissue is white or yellowish white,
with a shining, silvery, or nacreous aspect. It is exceedingly strong
and tough, yet perfectlﬁ pliant; but it is almost devoid of elasticity
and extensibility. By these qualities it is admirably suited to the pur-
poses to which it is applied in the animal frame. By its inextensible
character it maintains in apposition the parts which it connects against
any severing force short of actual rupture, and this is resisted by its

reat strength, whilst its flexibility permits of easy motion. Accord-
ingly the ligaments and tendons do not sensibly yield to extension in
the strongest muscular efforts; and though they sometimes snap
asunder, it is well known that bones will break more readily than ten-
dons of equal thickness. The fibrous membranes are proportionally
strong and alike inextensible; they will gradually yield, it is true,
when the extending force acts slowly and for a long time, as when
tumours or fluids slowly gather beneath them ; but perhaps this gra-
dual extension is accompanied with some nutritive change affecting
the properties of the tissue.

Structure.—The fibrous tissue, (fig. 114,) is made up of fine fila-
ments, agreeing in all respects with the white
filaments of the cellular tissue already described.
Like these they are collected into bundles, in
which they run parallel and exhibit the same
wavy character, cohering very intimately. The
bundles appear to the naked eye as fine shining
threads or narrow flattened bands, for they vary
ﬁ'l‘&ﬂ.l]y in thickness. They either run all in one

irection as in long tendons, or intersect each
other in different planes as in some aponeuro-
ses, or they take various directions and decus-
sate irregularly with each other as in the dura
mater. A variable amount of dense cellular
tissue lies between the larger fasciculi; very
little in tendons, more in some fibrous mem-
branes. The filaments swell up and become
indistinct when acted on by acetic acid, like
those of cellular tissue, and here also the acid
discloses the existence of nuclei, and of nuclear . White fibrous tissue: —g.

raight appearance of the tis.

or elastic fibres, intermixed in small proportion sne wien stretched. 1. 3. 4. 5.
- . pEArances
with the rest of the tissue. which :&m’nﬂ exhibits when
The surface of a tendon or of any other part jit =it=iehet = Magnified -

consisting of this texture, ap[::ars marked
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brane; and a layer of dense cellular tissue pervaded by vessels and
attached by tissue of the same kind to the parts beneath.

The different synovial membranes of the body are referred to three
classes, viz., articular, vesicular and vaginal.

1. Articular synovial membranes, or Synovial capsules of joints.
These line and by their synovial secretion lubricate the cavities of the
diarthrodial articulations, that is, those articulations in which the op-
posed surfaces glide on each other. In these cases the membrane
may be readily seen covering internally the surface of the capsular
or other ligaments which bound the cavity of the joint, and affording
also an investment to tendons or ligaments which happen to pass
through the articular cavity, as in the instance of the long tendon of
the biceps muscle in the shoulder-joint. On approaching the articular
cartilages the membrane passes over their margins, and, becoming
much more firmly adherent, terminates after advancing but a little
way on their surface. This, as already explained (page 240), is the
condition in the adult, but in the feetus, the membrane, closely adhering,
is continued over the whole surface of the cartilage, so that it would
seem to become obliterated or absorbed in consequence of pressure or
friction when the joint comes to be exercised. The bluoivessels in
and immediately underneath the membrane are sufficiently manifest
in most parts of the joint. They advance but a little way upon the
cartilages, forming a vascular zone round the margin of each, named
“circulus articuli vasculosus,” in which they end by loops of vessels
dilated at the bent part greatly beyond the diameter of ordinary
capillaries. In the feetus, according to Mr. Toynbee, these vessels,
like the membrane itself, advance further upon the surface of the
cartilage.

, In several of the joints, folds of the synovial membrane, often containing more
or less fat, pass across Re cavity; these have been called synovial or mucous
ligaments. Other esses of the membrane simply project into the cavity at
various points. ese are very generally cleft into fringes at their free border,
upon which their blood-vessels, which are numerous, are densely distributed.
ey often contain fat, and then, when of tolerable size, are sufficiently obvious;
but many of them are very small and inconspicuons. The fringed vascular folds
of the synovial membrane were deseribed, by Dr. Clopton Havers (1691), under
the name of the mucilaginous glands, and he regarded them as an apparatus for
secreting synovia. Su%‘mquent anatomists, while admittin that, as so many
extensions of the secreting membrane, these folds must contnbute to increase the
secretion, have, for the most part, denied them the special charaeter of glands,
considering them rather in the light of a mechanical provision for occupyin
spaces which would otherwise be left void in the motion of the joints. Havers's
view has, however, been lately revived by Mr. Rainey,® who finds that the pro-
cesses in question exist in the bursal and vaginal synovial membranes as well
as in those of joints, wherever, in short, synovia is secreted. He states that their
blood-vessels have a peculiar convoluted arrangement, differing from that of the
vessels of fat, and that the epithelium covering them, “besides inclosing sepa-
rately each packet of convoluted vessels, sends ofl from each tubular sheath
secondary processes of various shapes, into which no blood-vessels enter.”
Kolliker, who has since taken up the inquiry, also finds that fringed membranes
exist in all joints and synovial sheaths, as well as in most synovial burse, and
that they consist of vascular tufts of the synovial membrane, covered by epi-
thelium, and now and then containing fat-cells. He also observed the curious

* Proceedings of the Royal Society, May Tth, 1846.
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equal facility in both. Thus, circumduction is executed with greater
ease in the shoulder than in the hip. Rotation, on the contrary, is more
free and perfect in the latter than in the former. Circumduction can
be executed with ease only when the axis of motion coincides (or very
nearly so) with that of the lever to be moved, as is the case in the
humerus; but in the femur, the length of the neck of the bone removes
the axis of motion considerably from that of the shaft, and thereby
impedes circumduction in proportion as it facilitates the rotation of the
limb. These differences of structure in the superior joints of the two
extremities bear a distinct relation to the conformation of their other
articulations, and to the purposes for which they are adapted. For,as
the inferior extremity is intended to sustain the weight of the body and
for progression, the bones of the leg must be securely fixed, which
could be effected only by diminishing their mobility ; on this account
no rotation or supination is allowed between the tibia and fibula ; but,
to compensate for this deficiency, rotation is permitted in the hip. But
as the superior extremity, on the contrary, is fitted for the prehension
of objects, and for quick and varied movements, free motion is al-
lowed between the bones of the fore-arm, and between the latter and
the carpus, in order that the hand and fingers may be more readily
directed and applied to such objects as are required to be seized for
different purposes; and the power of pronation and supination, thus
cunferrecr, more than compensates for any deficiency in the rotatory
motion of the humerus.

It has been already observed, that rotatory motion in a bone presup-
poses the existence of a globular head, placed so that its axis shall form
an angle with the shaft. Wherever this requisite is wanted, motion is
confined to opposition and circumduction, as occurs in the articulation
of the thumb with the carpus, in the phalanges with the metacarpal
bones, and in the clavicle with the sternum. In these joints, the ar-
ticulating surfaces are placed at the ends of the more movable bones;
and as their axes coincide with that of motion, rotation is prevented,
but eircumduction and opposition are freely performed. hen these
are limited in extent, as in the sterno-clavicular articulation, it arises
rather from the accessory ligaments of the part than from any impedi-
ment in the surfaces of the bones; and if motion in one direction be
more free than in another, as in the digital phalanges with the meta-
carpus, where flexion and extension are more free than abduction and
adduction, it proceeds partly from the existence of the lateral ligaments,
and partly from the great power possessed by the flexor and extensor
muscles compared with those which perform the other movements.
Though in the knee and elbow the axis of motion coincides with that
of the bones, yet their movement is confined to two directions, viz., to
flexion and extension. In these joints, all other motions besides those
just mentioned are prevented by the breadth of the articulating surfaces,
and by their mode of adaptation: however, when they are flexed, some
degree of lateral motion, and also of circumduction, can be performed;
as any individual may ascertain by resting his elbow on a table, when
he will find that the fore-arm may be made to describe a cone with its
summit at the oleeranon and base towards the fingers.
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face a short thin bundle of fibres passes down to be attached to the
root of the odontoid process, whilst another passes up to the basilar
process. These appendages (lig. transv. appendices,—Weitbr.) f{_ﬂ‘m
a cross with the transverse ligament, and serve to bind the occiput
to the first two vertebra; from this is derived the term cruciform,
which is sometimes applied to the transverse ligament and its ap-
pendages together. (Fig. 131.)
The anterior atlo-axoid ligament passes [Fig. 132.

from the border of the anterior arch of
the atlas, and its tubercle, to the body of |
the axis and the root of its odontoid pro-
cess. It is thin and membranous, except
at the middle, where it is more thickened
(ﬁg.l" 132,%).

he posterior atlo-azoid ligament,
which is also thin and membranous, con-
nects the posterior arch of the atlas with
the plates of the axis (fig. 133,%). Thus -
the interstices between the plates or an anterior view of the ligaments con.
arches, which in all the other vertebra pi"fone “A" transverse scction nas
are filled by the ligamenta subflava, are Jeh caried trauh the base of e
occupied by a loose membrane between occipital bone and the petrous portions of
the second and first, as well as between e srciito aticd ﬁé;ﬁﬁt,’"i"-ilﬂ
th& lalter ﬂ'ﬂd the Dﬁﬂi ut. anterior occipito-atload ligament. 3.

The commencement of the anterior

The edges of the articulating processes common ligament. 4. The anterior atlo-
. . axoid ligament, which is continuous in-
are connected by irregular fibres passing feriorly with the commencerent of the

anterior common ligament. 5. One of the

frﬂm one 10 lh? ﬂlhEl‘. l[In.n:niﬂqnlﬂyllar%j!nmgntg::henne o
Two synovial membranes are placed the opposite side bas been removed, to

A . show the approximated surfaces of the

ween 1 articular processes (6. 7. One of the
between the articulating processes of the articul (6). 7. One of th
occipito-atloid capsular ligaments. The

at!as H.[ld &Eis. DHE bElW'EEH 1!1& Ddﬂn- maost l'.!ﬂf-'rnll. [.' thgm:-. ﬂ[.']'e! constitute
toid process and the transverse ligament, the lateral oceipito-atloid ligament. —W.]

another between it and the arch of the atlas.

ARTICULATIONS OF THE CRANIUM WITH THE FIRST
: TWO VERTEBR E.

The cranium is articulated with the atlas, and is connected by liga-
ments with the axis.

The articulation of the cranium with the atlas takes place between
the condyles of the occipital bone and the superior articulating pro-
cesses of that veriebra, which are connected by ligaments and syno-
vial membranes; it is also connected with the same by the two follow-
ing ligaments.

he anterior occipito-atloidean ligament (fig.132,”) (membrana annuli
anterioris vertebre prim=) extends from the anterior border of the
occipital foramen, between the condyles, to the margin of the arch of
the atlas between its superior articulating processes. This is thin,
broad, and membranous; but in the median line, a sort of accessory
ligament* is placed in front of it, which is thick, round, and composed
of vertical fibres, attached above to the surface of the basilar process,
and below to the small tubercle on the front of the atlas. The anterior

22*
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obliquely downwards and inwards, from the inner sharp border of the
radius to the contiguous one of the ulna. It does not reach the whole
length of the bones, as it commences ahout an inch below the tubercle
of the radius. The surfaces of this membrane are intimately con-
nected with the deeF-sealed muscles of the fore-arm, serving to in-
crease their points of origin as well as to connect the bones. Above
the lower margin it leaves an opening for the transmission of the an-
terior interosseous vessels to the back of the fore-arm; and the poste-
rior interosseous vessels pass backwards in the space above the mem-
brane (hiatus interosseus).

The round ligament (ligamentum teres, v. chorda transversalis,—
Weitbr.) (fig. 142,7) in some measure supplies the deficiency left by
the interosseous ligament at the superior part of the arm. It is a thin
narrow fasciculus of fibres, extending obliquely from the coronoid
Emcess, downwards and outwards, to %e attached to the radius, about

alf an inch below its tubercle. The direction of its fibres is therefore
altogether different from that of the fibres of the interosseous ligament.
Some small bundles of fibres, having the same direction as the round
ligament, are often to be found at intervals on the posterior surface of
the interosseous membrane.®

THE LOWER RADIO-ULNAR ARTICULATION.

At the lower or carpal end of the radius and ulna, the former rotates
on the latter as its point of support, the articulating surface of the
radius being concave, that of the ulna convex. The bones are con-
nected anteriorly and posteriorly by some fibres passing between their
extremities, so thin and scattered as scarcely to admit or require de-
seription, but internally they are joined by a fibro-cartilage and a syno-
vial membrane,

The fibro-cartilage, (cartilago intermedia triangularis,— Weitbr.)
triangular in form and thick, is placed trans-
versely between the bones (fig. 145,°). It is
attached by its base to a rough line separa-
ting the carpal from the ulnar articulating
surface of the radius, and by its summit to a’
depression at the root of the styloid process
of the ulna, and to the side of that process.
The superior surface of the fibro-cartilage
looks towards the head of the ulna, the infe-
rior to the cuneiform bone : both are smooth,
and lined by synovial membrane ; the inferior
one by the large membrane of the wrist-joint,
the superior by a small one peculiar to the . werendsof the radius and
radio-ulnar articulation. Its two borders are una. with the triangular fibro-
connected with the carpal ligaments, There Uina. 2 its styloid process; 3
is occasionally a perforation at the middle of fa e duneia bone and s o
the fibro-cartilage. As the radius rolls on the for g sebinar. 67 wrangu-

ulna, this cartilage is carried with it, and face. A piece of whalcbone (%)
= . H 1 LR r
forms its chief bond of union with the latter wries and the head of the dite

bone,

Fig. 145.

* Weithrecht, Op. citat. p. 34, and fig. 11.
23#









979 ARTICULATION OF THE METACARPAL BONES.

The lateral ligaments are placed one at the radial, the other at the
ulnar border of the carpus; the former connects the sgaphoid bone
with the trapezium, the latter the cuneiform with the unciform.

The palmar or anterior ligament consists of fibres, which pass ob-
liquely from the bones of the first to those of the second range. The
dorsal, or posterior, is similar in structure and arrangement.

Synovial membrane—~It may be observed, that the first range of
carpal bones forms a concavity ; the sccond, particularly the os mag-
num and unciform, a convexity, which is received within it; by these
means a ball-and-socket joint is formed, which is completed by a syno-
vial membrane reflected over the articular surfaces of the different
osseous pieces which compose it. The membrane, likewise, sends
two processes between the three bones of the first row, and three be-
tween those of the second, so as to facilitate their respective motions.
It moreover continues downwards to the joints formed between the
carpal and the four inner metacarpal bones; and in some cases there
is a like continuity with the synovial membrane belonging to the wrist-
joint.

CARPO-METACARPAL ARTICULATIONS.

The last four metacarpal bones are connected with those of the
carpus by means of two sets of fibrous bands, situated one on the pal-
mar (fig. 142,'%), the other on the dorsal surface (fig. 143,"), the latter
being better marked.

Dorsal ligaments.—All but the fifth metacarpal bone receive two
bands. Thus, to the second, or that of the fore-finger, a thin faseicu-
lus of fibres passes from the trapezium, another from the trapezoid
bone ; the third receives one from the latter, and also from the os
magnum ; the fourth from the os magnum and also from the unciform;
but the fifth is connected to the latter only. On the palmar surface a
similar mode of connexion exists, but the fibres are not so well defined.

Interosseous ligament—There are likewise, short, thick, interos-
seous fibres in one part of the carpo-metacarpal articulation,—connect-
ing the lower and contiguous corners of the os magnum and unciform
to the neighbouring angles of the third and fourth metacarpal bones.
This ligament is displayed by removing the dorsal ligaments, and
with them a portion or layer of the osseous structure. The synovial
membrane for the four inner carpo-metacarpal articulations is con-
tinued from that which lines the articulations of the carpal bones one
with another.

The metacarpal bone of the thumb is articulated on quite a different
principle from the others; for, as it admits of all the motions except
rotation, it is connected to the trapezium by a capsular ligament
(membranula capsularis,—Weitbr.),"® which passes from the rough
border bounding its articular surface to the trapezium. These parts
are lined by a separate synovial membrane.

CONNEXION OF THE METACARPAL BONES ONE WITH
THE OTHER.

The carpal extremities, or bases, of the last four metacarpal bones are
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coceyx, from the margin of the inferior orifice of the sacral canal,
which it serves to close in and complete; 3, by a thin layer of fibro-
cartilage, which is of soft consistence, interposed between the con-
tiguous extremities of the sacrum and coccyx.

The several pieces of the coccyx are connected one to the other by a
continuation ofp the anterior and posterior ligaments which unite the
sacrum and coccyx, and by very thin interposed fibro-cartilages. M.
Velpeau* states that he had found the fibro-cartilage to be annular in
shape, and that the bones were covered with cartilage towards the
middle of the joint. There is, in some instances, much softness and
pliancy ; and a synovial membrane has been mentionedt as present in
those cases in which the coccyx is freely movable.

In the adult male, the union between the sacrum and coecyx, and

-that between the pieces of the latter, is usually ossific. In the female
this change most commonly does not occur till a more advanced
geriod of life ; the pieces of the coceyx unite one to the other in the
rst place, and the joint between the sacrum and coceyx is not ossified
till cr}:i age comes on. The mobility increases during pregnancy.

The sacro-iliac articulation, often named the sacro-iliac symphysis,
or synchondrosis, is formed between the rough lateral surfaces of the
sacrum and ilium closely applied to one another, and connected by an
irregular lamella of a cartilaginous structure.

[Fig. 147. Fig. 148,

Fig. 147. Ligaments of the pelvis and hip-joint. The view is taken from the side. 1. The
oblique sacro-iliac ligament. other fasciculi of the posterior sacro-iliac ligaments are not
seen in this view of the pelvis. 2. The posterior sacro-ischiatic ligament. 3. The anterior
sacro-ischiatic liganment. 4. The great sacro-ischiatic foramen, 5. The lessor sacro-ischiatic
foramen. 6. The cotyloid ligament of the acetabulum. 7. The ligamentum teres. & The cut
edge of the c:;xul.ar igament, showing its extent posteriorly, as compared with its anterior at-
tachment. 9. The obturalor membrane only partly seen.—W.]

Fig. 148. A section of the pelvis having been made, the left lateral half is scen on the inner
gside with ligaments: viz. 3. Sacro-coccygean, 4. Great sacro-sciatic, 5. Small sacro-sciatie. 7.
Anterior sacro-iliac. 10, Obturater,

* “ Traité compl. de I'art des Accouchemens,” tom. i. p. 9. Paris, 1835,
t M. Cruveilhier, “ Anatomie Descriptive,” tom. i. p. 356. Paris, 1834,
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patella, and to a depression on its posterior surface; its superficial
fibres pass upwards on the anterior aspect of the bone, and become
continuous with those of the tendon of the rectus femoris; the inferior
extremity is a little expanded ; towards the middle its borders are
slightly tucked in. The posterior surface of this ligament looks to the
synovial membrane of the knee-joint, from which it is separated by
some adipose substance, as it is inferiorly from the tibia by a synovial

bursa.

Capsular membrane (membrana capsularis,—
Weitbr.)—Under this name are described por-
tions of fibrous membrane, which cover the
synovial membrane in the intervals of the proper
ligaments of the joint above described. This
structure is very thin, and is connected to the
patella, to the femur, tibia, and the interarticular
cartilages. Posteriorly it covers the condyles
of the femur beneath the heads of the gastroc-
nemius muscle. In this situation the web is
Egculiarly slight, and a sesamoid bone will often

found in connexion with it overone, and less
frequently over both condyles.

But the joint is much more efficiently support-
ed by other accessory structures (*corrobora-
tiones accessori®,” as they have been named,)
than by the slender membrane now pointed out.

These are derived from the fibrous expansion of

the vasti muscles and the fascia lata, which blend
anteriorly and laterally with the capsular mem-
brane, and are sometimes considered to form
part of it: and under the same denomination
may be included the heads of the gastrocnemius
and the tendon of the popliteus muscle, because
of the support they afford to the joint.

The crucial or obliqgue ligaments (ligamenta
cruciata in poplite,—Waeitbr.) are placed at the
posterior part of the joint, external to the syno-
vial membrane, but partially invested by it. As
the name imports, their direction is oblique, so
that they cross or decussate somewhat like the
lines of the letter X ; the posterior one, however,
approaches more nearly a perpendicular direc-
tion. One is named anterior, the other posterior.
The anterior ligament (fig. 152,°) is fixed by its
lower extremity to a pit, situated before the spine
of the tibia, where it is connected with the an-
terior cornu of the internal semilunar cartilage ;
its upper extremity is inserted into the inner side
of the external condyle of the femur; hence its
direction is upwards, backwards, and outwards.

24

The right knee joint laid
apen from the front, in or-
der 1o show the internal
ligaments. 1. The cartila-
ginous surface of the lower
extremily of the femur
with its two condyles ; the
figure 5 rests upon the ex-
ternal; the figure 3 upon
the internal condyle. 2.
The anterior crocial liga-
ment. 3. The posterior
cracial ligament. 4. The
transverse ligament, 5.
The attachment of the
ligamentum mucosum ; the
rest has been removed. 6.
The internal semilunar
cartilage. 7. The axternal
semilunar eartilage. 8,
A part of the ligamentum
fl'f"“"” turned down. 9.

he buorsa, sitwated be-
tween the lignmentum pa-
tellee and the head of the
tibia; it has been laid open.
10. The anterior superior
tibio-fibular ligament. 11,
The upper part of the in-
terosseous membrane ; the
opening above this mem-
brane is for the passage of
the n]nterinr tibial artery,

The posterior liga-
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zontally forwards, and become intimately connected with the rough
tuberosity on the under surface of the cuboid bone ; the greater num-
ber of them are continued forwards, and terminate at the base of the
third and fourth metatarsal bones, after covering the tendon of the
peroneus longts muscle. The deep-seated plantar calcaneo-cuboid
ligament* lies close to the bones, being separated from the former by
some cellular tissue; its breadth is considerable, its length scarcely an
inch, one extremity being attached to the calcaneum before the long
ligament, the other (somewhat expanded) to the under surface of the

cuboid bone.

Internal or interosseous calcaneo-cuboid ligament.—DBesides the pre-

ceding ligaments there is another series of fibres
placed deeply between the bones in the sinus or
pit between the astragalus and os caleis (its an-
terior part). These extend from the os calcis to
the inner side of the cuboid; and with these are
others which are directed from the same part of
the os calcis inwards to the scaphoid bone. Both
may be considered as interosseous ligaments.—
A synovial membrane lines the contiguous sur-
faces of the two bones, and is necessarily re-
flected upon the articular aspects of the liga-
ments.

The calcaneum with the scaphoid bone.—This
is effected by means of two ligaments, their sur-
faces not being in contact. Of these ligaments,
the inferior, or plantar one, (fig. 156,%) (ligamen-
tumn calcaneo-scaphoideum inﬁrius.— eckel,)
much the larger, passes forwards and inwards
from the extremity of the calecaneum to the infe-
rior surface of the scaphoid bone; its fibres are
flat and horizontal, and in contact inferiorly with
the tendon of the tibialis posticus musele; supe-
riorly they form part of the fossa which receives
the head of the astragalus, and are lined by the
synovial membrane, which is continued forward
from the anterior articulation of the astragalus
and os calcis. The external, dorsal, or inter-
osseous ligament (lig. calcaneo-scaphoideum ex-
ternum) forms the external boundary of the ca-
vity just mentioned ; its fibres, very short, are
directed from behind forwards between the con-
tiguous extremities of the bones. As it lies deep-
ly at the anterior part of the fossa between the
astragalus and os caleis (sinus pedis), and is
actua%l_',r between the bones, the ligament may

be regarded as interosseous. In connexion with R

it is another bundle of fibres already described
as reaching from the os calcis to the inner part

of the cuboid.

[Fig. 156.

The ligaments of the sole
of the foot. 1. The os caleis.
2. The astragalus. 3. The
tuberosity of the scaphoid
bone. 4. The lnnf"plan-
tar ligament. 5, Part of
the deep-seated calcaneo-
cuboid ligament. 6. The
caleaneo-scaphoid ligament.
7. The plantar tarsal liga-
ments. 8, 8 The tendon of
the peroneus longus muscle.
g, 'Sw Plantar larso-meta-
tarsal ligaments. 10. Plantar
ligament of the metalarso-
pﬁuhng&nl articnlation of
the great toe; the same
ligament is seen upon the
other toes. 11. Lateral
ligaments of the metatarso-
alangeal articulation. 12
Mransverse ligament, 13,
‘The lateral ligaments of the
phalanges of the great toe;
the same ligaments are seen
upon the other toes.—W.]
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The astragalus with the scaphoid bone.—The astragalus forms with
the scaphoid bone a ball-and-socket joint. The anterior articulating
surface of the calcaneum, and the inferior ealcaneo-scaphoid ligament,
also may be said to enter into this articulation, as all the parts here
mentioned are lined by a common synovial membrane. On the dorsum
of the foot the astragalus is retained in its situation by the ligamentum
astragalo-scaphoideum, a broad band of fibres extending obliquely for-
wards from the anterior extremity of the astragalus to the superior
surface of the scaphoid bone. It is covered by the extensor tendons.
The place of an inferior ligament to connect these bones is occupied
by the calcaneo-scaphoid ligament, on which the astragalus rests; and
this bone wants the security against displacement which would be
afforded by the connexion of its inferior surface with the scaphoid
bone. But on this arrangement of the bones and ligaments depends
in a great measure the elasticity of the arch of the foot, as well as the
freedom of motion which belongs to this part of the tarsus.—The
synovial membrane lines the concave surface of the scaphoid bone, the
calcaneo-scaphoid ligament, and the elongated articulating surface of
the calcaneum; from these it is reflected to the under surface of the
astragalus and its scaphoid ligament, and so to the bone of that name
from which we began to trace it. In other words, the synovial mem-
brane of this joint is continued from the anterior of the two joints
formed between the os calcis and astragalus.

C. ARTICULATIONS OF THE SECOND SET OR RANGE OF
TARSAL BONES ONE WITE ANOTHER.

The second range of the tarsal bones, viz,, the scaphoid, cuboid,
and three cuneiform, are connected together in the following manner.

1. The scaphoid and cuboid bones, when in contact, which is not
always the case, present two small articulating surfaces, at their edges
covered with cartilage, and lined by a synovial membrane. They
are connected by a dorsal ligament, composed of short thin fibres, ex-
tended obliquely between the two bones; a plantar, situated in the sole
of the foot, and composed of transverse fibres; and an interosseous
ligament, which intervenes between the bones, and is attached to their
contiguous surfaces.

2. The cuboid and the external cuneiform bones are connected by a
dorsal ligament, which is a thin fasciculus of fibres extended between
them; a plantar ligament, whose fibres are transverse, and rather in-
distinct; and a series of interosseous fibres connected to their neigh-
bnurindg sides. Between these two bones a distinct articulation is
formed by cartilaginous surfaces, lined by a process of the same
ﬂuuvial membrane which belongs to the scaphoid and cuneiform

nes.

3. The scaphoid and the cuneiform bones are held together by dorsal
and plantar ligaments. It will be recollected that the scaphoid bone
articulates with the three cuneiform, by the smooth faces on its an-
terior surface. The dorsal ligaments, three in number, pass from the
superior surface of the scaphoid 10 the first, second, and third cuneiform
bones, into which they are inserted. The plantar ligaments, which
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it is often difficult in dissection to mark satisfactorily the outline of
I}EEH; bands, or to discover anything like an upper and lower margin.
Ehmr function is that of confining the tendons in their natural posi-
1ons.

The anterior annular ligament is partially separated opposite the
flexure of the joint into two portions or bands, the one properly be-
loging to the leg, and the other to the foot. The upper band streiches
from the lower end of the fibula to the lower end of the tibia, and
binds down the vertical portion of the extensor tendons to the point at
which they make their turn forwards to the foot. The lower band
extends from the lower end of the tibia, near the point of the inner
ankle, to the upper surface of the caleaneum, and confines the hori-
zontal portions of the same tendons to the dorsal surface of the tarsal
bones. By splitting into two layers, and passing partly in front and
partly behind the tendons, these bands form several sheaths, which
are lined by synovial membranes. The compartment of the annular
ligament next the fibula, is appropriated to the peroneus tertius and
extensor communis digitﬂrum; a second, next the tibia, contains the
tendon of the tibialis anticus; and a third, found ouly in the lower
portion, transmits the extensor proprius pollicis. The entire structure
covers the anterior tibial vessels and nerve.

The internal annular ligament crosses the space between the inner
ankle and the heel, through which the tendons of the flexor muscles
run. Its upper border, continuous with the fascia of the leg (more
especially the deep layer), is very imperfectly defined ; and its lower
border, giving origin to many fibres of the abductor pollicis, is but
little more distinct. Its anterior extremity is attached to the inner mal-
leolus, and its posterior termination is inserted into the inner margin of
the calcaneum ; but between these two points it is further connected
to the bone by means of septa, which thus enclose several arched
canals. The first canal (next the malleolus) contains the tendon of the
tibialis posticus, and the second, that of the flexor longus digitorum,
both being provided with a synovial lining. Then follows a wider
space for the passage of the posterior tibial vessels and nerve; lastly,
against the astragalus, a fourth canal lined like the two first by a
synovial bursa transmits the tendon of the flexor longus pollicis.

The external annular ligament extends from the point of the outer
malleolus to the outer surface of the calcaneum, and keeps in place
the tendons of the long and short peronei muscles. The tendons are
close together and they are surrounded by a synovial sac.

The fascia on the dorsum of the foot is a thin membrane prolonged
from the anterior annular ligament over the extensor tendons. It is
attached, more or less closely, to points of the tarsal and metatarsal
bones left uncovered by tendon or muscle, and is continuous round
the outer and inner margins of the foot and between the clefis of the
toes, with thinner and degenerated portions of the plantar fascia.

The plantar fascia is a much stmnﬁer and more important part,
beinz, indeed, the thickest of any of the structures composing this
class of fibrous membranes. It is composed of dense, white, glisten-
ing fibres, the greater number of which are arranged in a longitudinal
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the microscope, which are termed muscular filaments or fibrille, (fig.
158, ¢.) The fibrille run parallel with each other in the fibres, and
the fibres are parallel in the fasciculi, and both extend continuously
from one terminal tendon to the other, unless in those instances, like
the rectus muscle of the abdomen and the digastric of the inferior

Fig. 157.

Fig. 157.—A, a small portion of muscle, natural size; B, the same magnified 5 diameters, of

er and smaller fascicull, seen in a transverse section.
h-‘]‘gig. 158.—A few museular fibres, being part of a small fasciculus, highly magnified, showing
the transverse strie. a, End view of b b, fibres ; ¢, a fibre split into its fibrille,
maxilla, in which the fleshy part is interrupted by interposed tendinous
tissue. The fasciculi also very generally run parallel, and although in
many instances they converge towards their tendinous attachment
with various degrees of inclination, yet in the voluntary muscles they
never interlace with one another.

Sheath.—An outward investment or sheath of cellular tissue sur-
rounds the entire muscle, and sends partitions inwards between the
fasciculi; furnishing to each of them a special sheath. The cellular
tissue extends also between the fibres, but does not afford to each a
continuous investment, and therefore cannot be said to form sheaths
for them. Every fibre, it is true, has a tubular sheath; but this, as
will be afterwards explained, is not derived from the cellular tissue.
The chief uses of the cellular tissue are no doubt to connect the fibres
and fasciculi together, and to conduct and support the blood-vessels
and nerves in their ramifications between these parts. The relation of
these different subdivisions of a musele to each other, as well as the
shape of the fasciculi and fibres, is well shown by a transverse section.
(Figs. 157 and 158.)

Fasciculi—The fasciculi are of a prismatic figure, and their sec-
tions have therefore an angular outline. The number of fibres of
which they consist varies, so that they differ in thickness, and a
larger fasciculus may be divisible into two or three orders of succes-
sively smaller bundles, but of no regularly diminishing magnitude.
Some muscles have large, others only small fasciculi; and the coarse
or fine texture of a muscle, as recognised by the dissector, depends on
this circumstance. The length of the fasciculi (and consequently that
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of the fibres and filaments) is not always proportioned to the length of
the muscle, but depénds on the arrangement of the tendons to which
their extremities are attached. When the tendons are limited to the
ends of a long muscle, as in the sartorius, the fasciculi having to
pass from one extremity to the other, are of great length; bat a lon
muscle may be made up of a series of short fasciculi attach
obliquely to one or both sides of a tendon, which advances some way
upon the surface or into the midst of the fleshy part, as in the instance
of the rectus muscle of the thigh, and the tibialis posticus. Muscles
of the kind last referred to are named * penniform,” from their resem-
blance to the plume of a feather, and other modifications of the
arrangement, which can be readily conceived, are named * semipen-
niform” and “ compound penniform.” Many short
fasciculi connected thus to a long tendon, produce
by their combined effect a more forcible contrac-
tion than a few fasciculi running nearly the whole &
length of the muscle; but by the latter arrangement |
the extent of motion is greater, for the points of
attachment are moved through a larger space.

Of the fibres—The fibres, although they differ
somewhat in size individually, have the same ave-
rage diameter in all the voluntary muscles, namely,
about 5 }sth of an inch ; and this ﬁ’u]ds good whether
the muscles be coarse or fine in their obvious tex-
ture. According to Mr. Bowman#* their average
size is somewhat greater in the male than in the
female, being in the former 345, and in the latter
4+ or more than a fourth smaller. When viewed
by transmitted light with a sufficiently high power
of the microscope, the fibres, which are then clear _
and pellucid in their aspect, appear marked with T B
very fine dark parallel lines passing across them g5 muscular fibres,
directly or somewhat obliquely, at exceedingly short highly magnified, from
but regular intervals. (Figs. 158 and 159.) The lines, (e recloralie  major
as just mentioned, are dark, and the intervals be- man male subject. They
tween them light; their distance apart is about ::ﬁ;‘:@ﬁ_“"ﬁ;"ﬂﬂ
s2gpth of aninch, and they are even closer together some dark, short. longi-
in parts of a muscle which happen to be contracted. fjdina! lines which are
This cross-striped appearance, which is most beau- beneath the microscape,
tiful and characteristic, is found in all the voluntary 179, indicate the course
muscles; but it is not altogether confined to them, ment of the sarcous ele-
for it is seen in the fibres of the heart, which is a P9 laﬂﬁf‘f‘i“ nature, by
strictly involuntary organ: striped fibres are also =~
found in the pharynx and upper part of the gullet, in the muscles of
the internal ear, and those of the urethra, parts which are not under
the direct control of the will.

As to the structure of the fibres, it has been ascertained that each is

[Fig. 159,

* T shall have frequent occasion in this chapter to refer to Mr. Bowman's important re-
gearches on muscle, Phil. Trans. 1840 and 1841, and Cyclopedia of Anatomy, art.
« Muscle,” and “ Muscular Motion,"
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intervals between them, as if they were connected together by some
pellucid substance, a, fig. 161; but on closer examination, provided
the defining power of the instrument is good, a very faint dark line or
shadow will be discovered passing across the fibril in the middle of
each of the bright spaces, and sometimes also a bright border may
be perceived on either side of the fibril, so that each u(g the rectangular
dark bodies appears then to be surrounded with a bright area having a
similar quadrangular outline, as represented in the figure, and it may
therefore be inferred that the pellucid substance incloses it on all sides.
In short, it would seem that the elementary particles of which the
fibril is made up, are little masses of pellucid substance, presenting a
rectangular outline, and appearing dark in the centre. Their appear-
ance, indeed, suggests the notion of minute vesicular bodies or cells,
cohering in a linear series, the faint transverse marks between being
the lines of junction. But although this idea very naturally presents
itself, we must not assume that the reality of it is established. With
a still higher magnifying power, the dark central
part appears constricted in the middle, or looks as if
it consisted of two portions joined together. When
the focus is altered, the internal dark part becomes
light; it is therefore evidently transparent, and its
dark aspect is probably owing to its refracting the
light differently from the surrounding substance.*
Minute pelluci! objects indeed exhibit, when highly
magnified, a dark centre surrounded by a bright halo,
if viewed a little within the true focal distance; but
the bright circumference of the muscular particles
seems to be something more than can be accounted
for in this way.

When the fibrillee lie undisturbed in the fibre, the
elementary particles of collateral fibrils are situated
in the same transverse plane, and it is to this lateral
coaptation of the particles that the transverse striping
of the fibre is due. (See b, fig. 161.) Accordingly,
the cross lines are not confined to the surface of the  Represents a musca.

/ : : . highly magni-
fibre, but may be seen throughout its entire thickness fied, of Triton dorsalis,
on successively deepening the focus of the micro- ﬁgreﬂ'::d“’"“':“:::;::'
scope. The fibres moreover often show a tendency to substaince broken up
cleave across in the direction of these lines, and even inte disks.—From na-

: ; ture, by J. L., 1847.]

to break up into transverse plates or disks, [fiz. 162,
which are formed by the lateral cohesion of the particles of adjacent
fibrils. To make up such a disk, therefore, every fibril contributes a
particle, which separates from those of its own fibril, but coheres with

* Various observers, from the time of Hooke, in the sevenieenth century till the present
day, have recognised a beaded structure in the muscular filuments. Muys, who however
considered the beaded appearance as only occasional, and seems to have been a good deal
perplexed by it, rcdprcsen!s the particles as rectangular. Invest, Fabrice us in part, muse,
comp. extat. Lugd. Bat. 1741, Tab. i. fig. 17. Their quadrangular outline was fully and
clearly shown by Mr. Bowman. The faint lines passing aeross the light intervals between
the dark particles, as well as the surrounding bright areas, were, as far as I know, first

pointed out by Mr. Lealand, a skilful optician in this city. The figure (161) was drawn
by my friend, Mr. J. Marshall, from a specimen prepared by Mr. L.
27*































































































































VERTEBRAL REGION (ANTERIOR). 359

The middle scalenus is covered partly by the sterno-mastoid, and is
crossed by the clavicle, the omo-hyoid muscle, and arterial branches.
To the inner side, and intervening between this muscle on the one
hand and the anterior scalenus and rectus major on the other, are the
cervical nerves as they issue from the foramina ; to the outer side lies
the levator anguli scapulse with the posterior scalenus muscle, :

The posterior scalenus (fig. 177,*) (scalenus posticus).—This is the
smallest of the three scaleni muscles, and is deeply placed behind that
last described, in some cases blending withit. It arises by a thin tendon
from the second rib between the tubercle and angle, and after enlargin
as it ascends, divides into three or two small tendons, which are fixe

into the transverse processes of as many of the lowest cervical verte-
brz on their posterior tubercles.

Two aceessory or supernumerary bundles of muscular fibres are occasionally
observed in contact or connexion with the preceding muscles, of which they in
general appear to be detached parts. The anterior of these (scalenus minimus of
Albinus), lying between the anterior and the middle scalenus, is placed behind
the subclavian artery interposed between the vessel and the large nerves. It is
but partially separated from the anterior scalenus, and apparently results from the
splitting of this muscle at the lower end by the passage of the subelavian artery

rough it* The second accessory muscle (scalenus lateralis,—Alb)sis sitvated
between the middle and posterior scaleni. After arising from the second rib or
the first, it ends in tendons varying in number in different cases, and is connected
to the vertebree with the two muscles between which it lies, or close 1o them.

There is much difference among anatomical writers of authority as to the
number of these muscles.t The difference appears to depend chiefly on the fact
that one or more (the number varying in different instances) of the short clefis of
the upper part of the muscles happen occasionally to be continued to the lower
end, as occurs so frequently in the muscle next behind the scaleni, viz., the levator
anguli scapule. Something, too, depends on the degree in which the cellular
membrane intervening between the muscular bundles happens to be removed.

Actions.—These muscles draw down the transverse processes of the cerviecal
vertebra, and thereby bend that part of the spinal column to one side. The inter-
transversales 9 and rectus lateralis,'® of each side act in the same way, all con-
gpiring to incline the head as well as the vertebr® laterally. This movement
may be alternated by bringing the opposite muscles into action. If both act
together, the head and spine will be maintained erect. When the scaleni take
their fixed points above, they draw on the first ribs, rendering them fixed, as a
preparatory step to making a forcible inspiration.

VERTEBRAL REGION (ANTERIOR).

This includes the muscles placed in front of the spine upon the
cervical and upper dorsal vertebra; viz., the rectus capitis anticus
major and minor, with the longus colli.

* See the work on arteries before referred lo, p. 151, and plate xxi.

+ The scaleni were originally looked on as a single muscle perforated by the subelavian
artery and nerves (Vesalius, L. 2, ¢. 38) ; and the name * triangular” or *scalene” was
applied to the mass (Spigelius, 1. 4, . 7). Cheselden speaks of one muscle dividing into
two parts. Cowper (Myot. reform. p. 52) describes three ; Winslow (sect. 3, § 574) two
—but the anterior scalenus of this author consists of two branches separated by the sub.
clavian artery and the brachial nerves; Albinus (and he is followed by Semmerring) five—
those mentioned in the text, with the accessories, Haller (EL Physiol. 1. 8, sect. 1, § 20), re-
marked the * avetorum dissidia,” and, from his own observation, named seven. The modern
French anatomists, joining the middle and posterior muscles, admit the presence of but
two. While the plan pursued in this work, which has been modified from Albinos, accords
with that of Meckel, Hildebrandt and Weber, and more recent German anatomical writers,
as well as, in great part at least, Sabatier and Fyfe.









362 MUSCLES OF THE PHARYNX.

attachment, which will be noticed in the detailed description of each
muscle. The constrictors form the lateral and posterior boundary of
the cavity, and as this is continuous or communicates with the nasal
fossee, the mouth, and the larynx, the an-
terior margins of the muscles are con-
nected on each side successively with the
outer part of the posterior nares, the boun-
dary of the mouth, the lower maxilla, the
tongue, the hyoid bone, and the large
cartilages of the larynx. The lowest
muscle, being the most superficial, will
most conveniently be examined first.

The inferior constrictor of the pharynx
(pharyngis constrictor inferior,— Alb. ;
laryngo-pharyngeus,—Fyfe) (fig. 178,%)
arises from the external surface of the
ericoid cartilage, and from the oblique
ridge on the side of the great ala of the
thyroid. From these attachments the
fibres curve backwards and inwards, con-

: verging to those of the corresponding
A side view of the muscles of the muscle of the opposite side, with which
m’f::;miég_h;‘“ﬂi"m%ﬁf,ﬁ{ﬁ they unite along the middle line. The

membrane. 4. The thyroid cartilage. direction of the inferior fibres is horizontal,
5. The thyro-hyoidean membrane.

E,“ = .

“The os hyoides. 7.The stylo-hyoudens CONCealing and overlapping the com-
ligament.. 8, The asophagus. ‘9. The mencement of the cesophagus; the rest
Inieror Constrictor. . a mi - 3 1

R loias 11 Tayshputior covmrinioe ascend with increasing degrees of ob-
12. The stylo pharyngevs muscle passing liquity, and cover the lower part of the
fuwn belween the juperior anc mind's ;i dle constrictor.

constrictor.  13. The upper concave P iy
border of the superior constrictor; at  'The outer surface of the musele is in

e e are da et 14, The ptoryge, CONtact at the side of the larynx with the
maxillary ligament. 15. The buccinator thyroid body, the carotid artery, and the
gﬁ;ﬂgilu{hﬁgﬂﬂfw“!]‘“ oris. 17 sterno-thyroid muscle, from which last

some fibres are continued into the con-
strictor, where both muscles meet on the thyroid cartilage. The two
laryngeal nerves pass inwards to the larynx, close respectively to the
upper and lower margins of this constrictor—one being interposed
between it and the middle constrictor, the other between it and the

esophagus.

[Fig. 178,

The inferior constrictor was deseribed by the older anatomists as two muscles
which received various names, the most appropriate of these being thyro- or
thyreo-pharyngeus and erico-pharyngeus.

The middle constrictor, (constrictor medius,—Alb.; hyo-pharyngeus,)
(fig. 178,"%) smaller than the preceding, is triangular or fan-shaped. It
arises from the side of the great cornu of the os hyoides, also from its
smaller cornu. From these points of attachment the fibres proceed
backwards, diverging from one another, and are blended with those
of the corresponding muscle along the middle line. The lower fibres
incline downwards, and are concealed by the inferior muscle; the









LEVATOR PALATL 365
them an angular interval, in which is lodged the tonsil or amygdala.
The curved lines here described are usually called the arches of the
palate, one pair being anterior to the other, and also more prominent.

The soft palate consists of five pairs of museles, enclosed by mucous
membrane.

Dissection—When the pharynx has been dissected and examined, it may be
opened by an incision along the middle line or raphé; this will expose the soft
palate : let the uvula be drawn down so as to render it tense ; then the small mus-
cles of the palate are at once exhibited by detaching the mucous membrane.
The levatores palati are brought into view by merely removing the mucous mem-
brane from the posterior surface of the soft palate ; the cireumflexi will be found
along the internal pterygzoid plates: their aponeuroses, which form the prinei
support of the soft palate, wifl be seen in front by dissecting off a thick layer of
gla.ndéﬂar substance, which is econtinued downwards upon it beneath the mucous
membrane.

Levator palati mollis (fig. 179,).—This is a long, thin, flat muscle,
which, after passing to the interior of the
pharynx above the concave upper margin of
the superior constrictor, occupies the posterior
surface of the soft palate. It arises from the
extremity of the petrous portion of the temporal
bone, before the orifice of the carotid canal, and
from the cartilaginous part of the Eustachian
tube. The two muscles, converging as they
descend, join one with the other at the middle
of the palate, and blend with the other structures;
at the same time that they are placed behind
them with the exception of the azygos uvule and
some fibres of the palato-pharyngeus.
thThis muscle has bﬂﬂ&gm“ﬁhfd by anal-::trlmll'];ta uud&dr L

e names (among others) salpingo-staphylinus an 2
petru-sa]pingl:ﬁ-sta.pf lin, which Pex%:-ress Pitg points of hi'ld'h :pepﬁlml,; hl::hrrngdbm
attachment more or {E&E completely. constrictors were turned oul-

Fig. 179.

Ciecinn ﬁems or tensor pﬂfﬂ ti, {ptﬁr}rgﬂ-staphjr— wards, and the mucous mem-
linus; spheno-salpingo-staphylin,) (fig. 179,%) pre-
sents two portions which differ in their direction
and relations. The muscle arises broad and
thin from the small fossa (navicularis) at the
root of the internal pterygoid plate of the sphe-
noid bone, from the anterior surface of the carti-

brane was removed {rom
them and from the soft pa-
late. The J:mtﬂiurnaru. the
tongae, and the opening into
the larynx are seen, logether
with the following muoscles,
viz.—1. Levator palati mollis,
2. Circumflexus palati, 3.
Azygos uvale, 4. This num-
ber rests on the tongue; it

pointa 1o the palato.glossos,
5. Palato-pharyngeus. 6. Pos-
terior naris of one side.

lage of the Eustachian tube, and from the bone
in immediate connexion with it. From these
points it descends perpendicularly between the
internal pterygoid muscle and the osseous lamella of the same name,
and ends in a tendon, which winds round the hamular process; there
it inclines inwards, and expands at the same time into a broad aponeu-
rosis, the fibres of which are inserted into the transverse ridge on the
under surface of the palate process of the palate bone, and on reaching
the middle line they unite with the aponeurosis of the corresponding
muscle of the opposite side.

Azygos woule (Morgagni) (fig. 13'73,‘} (palato-staphylinus—Douglas)
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cervicalis ascendens, transversalis colli, trachelo-mastoideus, and
complexus.

In the fifth, the semi-spinales dorsi and colli, recti and obliqui.

In the sixth, the interspinales, intertransversales, multifidus spine,
and levatores costarum.

Dissection—The subject being turned prone, the chest and abdomen should be
supported by blocks, and the arms allowed to hang over the sides of the table.
An incision may be made through the integument, along the spinal column,
from the occipital protuberance to the sacrum. This should be bounded at its
superior extremity by a transverse incision, carried outwards to the mastoid
process, and below by another extended afang the spine of the ilium. The
intervening space may, in the next place, be intersected by two lines; one
drawn from the first dorsal vertebra, over the spine of the scapula, the other
commenecing at the last dorsal vertebra, and carried horizontally outwards.

As the space here marked out is so very extensive, it may be advisable to
make an incision obliquely upwards from the last dorsal vertebra to the spine of
the scapula, which will correspond with the lower border of the trapezius
muscle ; and the dissection may be commenced by raising the angular flap of
skin thus included, proceeding in the direction of the fibres of that muscle, that
is to say, from below upwards and outwards. The other portions of integument
should be successively raised, taking care to expose accurately the tendinous
fibres where they arise from the spinous processes, as they afford a guide to the
fleshy part of the muscle.

Wﬂen the latissimus and trapezins have been exposed and examined in their
entire extent, which will take some time, in consequence of the quantity of
surface that is to be gone over, they are to be removed, in order to bring into view
the muscles that lie beneath them.

FIRST LAYER OF PORSAL MUSCLES.

The trapezius (fig. 180,%) (cucullaris ;* occipito-dorsi-acromialis) is
a flat thin triangular muscle of considerable extent, which is placed
immediately under the skin along the posterior part of the neck, as
well as of the back and shoulder. If the two muscles of this name
be taken together, they represent a four-sided figure, (hence the
name,) two angles of which correspond with the points of the

“shoulders, one with the occipital protuberance, and the fourth with
the spinous process of the last dorsal vertebra.

The trapezius arises, 1, from the occipital protuberance, and from
about a third of the curved line, extending forwards from it; 2, in the
cervical region, from a tendinous band, called ligamentum nuchz; 3,
from the spinous process of the last cervical, and all those of the
dorsal vertebre, as well as from the supra-spinous ligament. From
these different points of erigin the fibres proceed towards their insertion
into the clavicle, the acromion process, and the spine of the scapula,
following very different directions; those from the occiput inclining
downwards and outwards, and those from the lower part of the back
upwards and ontwards, the obliquity of each set diminishing, so that
those intermediate between the two extremes become horizontal.
The superior fibres turn forwards a little, and are inserted into the
external third of the clavicle; the middle pass transversely to the
upper border of the acromion process; whilst the inferior ones ascend

® uCyeullaris dicitur, quod cum conjuge suo cucullos monachorum non inepte exprimat.”
Spigelius, “ De Hum, Corp. Fabr.” L 4, § 13.
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[Fig. 180.

The first and second and part of the third layer of muscles of the back; the first layer being
shown upon the right, and the second on the left side. 1. The trapezius muscle. 2. The tendi-
nous portion which, with a corresponding portion in the opposite muscle, forms the tendinous
ellipse on the back of the neck., 3. The acromion process and spine of the scapula. 4. The
latissimus dorsi muscle. 5. The deltoid. 6. The muscles of the dorsum of the scapula, infra-
spinatus, teres minor, and teres major. 7. The external obligue muscle. 8. The gluleus
medius, 9. The glotei maximi. 10, The levator anguli scapule. 11. The rhomboideus
minor. 12. The rhomboideus major. 13. The splenius capitis; the muscle immediarely above,
and overlaid by the splenius, is the complexus. 14. The splenius colli, unlg partially seen ; the
common origin of the splenius is seen attached to the spinous processes below the lower border
of the rhomboideus major. 15. The vertebral aponeurosis. 16. The serralus posticus inferior.
17. The supra-spinatus muscle. 18. The infra-spinatus. 19, The teres minor muscle. 20, The
teres major. Eli.: The long head of the triceps, passing between the teres minor and major to
the upper arm. 22. The serratus magnus, p ing forwards from its origin at the base of the
scapula. 23. The internal oblique muscle.—W.]

to reach the upper border of the spine, to which they are attached as
far back as the triangular surface at which it commences.

Structure :—the trapezius is fleshy in the greater part of its extent,
and tendinous at its attachments. The tendinous fibres by which the
muscle arises are rather short along the interval from the last dorsal
vertebra as high as the fourth; there they lengthen gradually, but
opposite the fourth cervical vertebra they again acquire about the
same extent, so that in the interval between these points the tendinous
part is extensive, and, if the two muscles are dissected at the same
time, the tendons of both together will be seen to have an oval or
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point of the shoulder, and sustains it in that position, as, when a burden is su
ported upon it; but lf,the effort required be cnnsid&razhle, or if it must be conti-
nued for any length of time, the co-operation of the serratus magnus becomes
indispensable. It would appearat first sight, from a mere inspection of the fibres
of this muscle, that those in the middle part of it conld draw the scapula directly
backwards, and the lower ones draw it downwards. This, however, is far from
being the fact. As the muscle is attached to the spine of the scapula and the
acromion, it will rather, in cunsegluanna of the obliquity of the direction of these
EIGGEHHEE, communicate a certain degree of rotatory motion to the whole bone,

y means of which, when the acromion ascends, the posterior angle descends,
and the inferior one comes forward ; and, should the acromion be made to resume
its previous position, the inferior angle will move backwards, the superior one
upwards. The scapula, then, by the action of the trapezius alone, cannot be
made to ascend or descend, to go backwards or forwards, in such a way that the
direction of its different Iarts may remain exactly parallel, in their new situations,
to those which they had previously oceupied :—ﬁrlﬁs bone will, on the contrary,
be found to rotate, as it were, on a pivot driven through the centre of its dorsum.
To draw the scapula dimcﬂf' backwards requires the combined effort of the tra-
pezius and rhomboid muscles; for, as their fibres decussate, the direction of the
one being obliquely dnwnwar&a, that of the other upwards, the bone, by their
combined action, is made to move in the direction of the diagonal of their forces,
that is to say, towards the spinal column.

The latissimus dorsi, when it acts on the shaft of the humerus, necessarily
draws it downwards, and gives it at the same time a rotatory motion on its own
axis, particularly if 1t had been previously everted, or turned outwards. When
the shoulder and arm are’rendered fixed, the muscle acts in various ways on the
trunk. Thus it assists in foreible inspiration, by drawing on the lower ribs and
elevating them. By conspiring with the abdominal and great dpar;tnral muscles,
it elevates and sustains the body in the effort of climbing ; and, when an indivi-
dual is constrained to resort to t];t': assistance of crutches, the latissimus and pec-
toralis major are the chief agents in progression.

The trapezius and latissimus dorsi, more particularly the latter, can act under
eertain circumstances on the spine, preparatory to which the shoulder and arm
must become (at least relatively) the fixed points of their attachment. When a
man walks elose to the margin of a raised footpath, or of a curbstone, and hap-
pens to incline a little beyond it, the body becomes curved to that side, and by
its own weight would carry him over it, if a particular effort were not made to
prevent such an occurrence. For this purpose the arm of the opposite side is, as
it were, instinetively thrown out somewhat from the body, so as to render the
insertion of the latissimus dorsi into that bone its fixed point of attachment. Thus
sustained, the fibres of the muscle are enabled to act on the spine, and, by pull-
ing on those parts of it which are curved, thsﬁ draw them into a right line with
the rest, and so restore the equilibrium of the body.

SECOND LAYER.

Dissection—To expose the thomboid muscles and the levator scapule, the tra-
ezius must be removed. For this purpose, the fibres of the trapezius may be
gmachad from their connexion with the clavicle and spine of the scapula, and
reflected back to the spine. This will be found easier than the usual plan of de-
taching it from the latter, both because it is there very thin, and also because its
fibres are connected with those of the thomboid muscle. Its dorsal portion con-
ceals the rhomboidei, and part of the latissimus dorsi; and the cervical, the
levator scapule®, the splenius, and complexus. These may be dissected in the
course of their ﬁhms, as the trapezius is being reflected back towards the middle
line, where it may be separated from its fellow of the npp[?]mta side along the cer-
vieal region, so as to expose the ligamentum nuchz. doing this, insert the
edge of the imife under l};e muscle at the oeciput, and draw it from above down-
wards, in the line of the spinous process.

The rhomboideus muscle (rhomboides ; dorso-scapularis) is usually
divided into two muscles, though they lie on the same plane, are similar
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four cervical vertebrs. This part of the muscle lies to the inner side
of the tendons of the sacro-lumbalis, which terminates on the highest
ribs, and is recognised by this position and its muscular appearance.
In the neck it is overlapped by the levator anguli scapule lying be-
tween it and the complexus. It blends with the transversalis cervicis
—an elongation from the muscle to be next described,—and, if long
enough, with the cervical insertion of the splenius.

Some anatomists, consideriug the name sacro-lumbalis not an appropriate one
for the muscle, have suggested substitutes, e. g. sacro-costalis; ilio-costalis
(Theile). But neither of these is unobjectionable; and indeed the points of at-
tachment of the muscle are so numerous that any name derived from them must
either be imperfect or very long.

Under the name “ nervicﬂia%ﬂmaﬂdena,” Diemerbroeck® described the fibres
connected with the cervical vertebre and with all the ribs; but he regarded them
as descending from the vertebre to the ribs, and having the opposite direction to
the sacro-lumbalis. The contrary direction of its two sets of fibres this anatomist
held to account for the opposite effects aseribed to the sacro-lumbalis muscle,
namely, the alternately raising and depressing the ribs in inspiration and exFim-
tion. (Stenonis,t it should be observed, had previously given an account of the
fibres on the ribs, now known as the accessorius.) The name thus applied to all
the accessory part of the sacro-lumbalis was subsequently appropriated to the
upper portion of it, which is commonly described as extending from below up-
wards, and on this acecount it was that Meckel suggested the alteration to cervi-
calis * ascendens.”

Longissimus dorsi>—The internal larger and longer portion of the
erector spine is attached to parts situated i11!.'+t3rmzui-]:5.Ir to those which
receive the sacro-lumbalis, viz., the lumbar vertebre, the dorsal ver-
tebrea, and the ribs within their angles. While the muscular mass of
the lumbar region is yet undivided, its inner part (which may be as-
signed to the longissimus dorsi) is inserted into the whole length of
the transverse processes of the lumbar vertebrze on their posterior
aspect, including the tubercles (processus accessorii) projecting from
the processes near their bases and the small depressions internal to
them. Fibres will likewise be found inserted beyond the transverse
processes to the layer of the lumbar fascia connected with their points;
and this part, with the preceding, forms one broad inserlion.

In the dorsal region, the longissimus dorsi is attached to the extre-
mities of the transverse processes of all the dorsal vertebrae, and to a
less number (varying from seven to eleven) of the ribs within their
angles. This muscle is continued upwards to the neck and to the
cranium by a slender accessory portion, which is described as two
muscles—transversalis cervicis, and trachelo-mastoid.

Transversalis cervicis.>—This slender part is placed at the inner
side of the longissimus dorsi, and arises from the ends of the transverse
processes of the highest dorsal vertebrz, and occasionally the last
cervical, (about five altogether, but the number and their position are
very variable,) and is inserted into the transverse processes of about
four cervical vertebrz above the last. It blends with the cervicalis
descendens, and still more with the trachelo-mastoid, with which latter

the fibres are in great part continuous.

* « Apat, corp. hum.” L. 5, e. 6. .
t« De muaml:iis observationum specimen” in Mangetus, “ Bibliotheca Anatom." t. 2,

528,
3 32%
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spinalis) is distingnished from the maore %ane:ml one, which lies beneath it, and
extends from the sacrum to the axis (multifidus spinz).

The semi-spinalis reaches from the lower part of the dorsal verte-
bre to the second cervical; and, though there is no separation, it is
described as two muscles, distinguished by their position.

Semi-spinalis dorsi*® (transversaire épineux du dos,—Winslow).—
This thin and narrow stratum consists of a small portion of muscular
structure, interposed between tendons of considerable length. The
lower tendons are connected to the transverse processes ol the inferior
dorsal vertebra (from the tenth to the fifih, inclusive), and the upper
tendons to the spines of the higher dorsal and neighbouring cervical
vertebrae (four of the former, and two of the latter).—It is covered by
the spinalis and the longissimus dorsi, and in some degree by the semi-
spinalis colli, and lies on the multifidus spinze.

Semi-spinalis colli'* (transversaire épineux du col).—Considerably
thicker than the preceding, this part of the semi-spinalis takes origin
from the transverse processes of usually the first five or six dorsal
veriebra, by as many tendinous and fleshy points, and terminates in
about four parts on the spines of the cervical vertebrz, from the
second to the fifth inclusive. The part connected with the axis is the
largest, and is chiefly muscular. This portion of the semi-spinalis is
covered by the complexus and biventer cervicis; it rests against the
multifidus spinz, and is firmly united with it towards the upper end.

Both the parts of the preceding musecle vary in their length, and consequently

in the number of vertebree with which they are connected. Their average extent
is mentioned above.

The greater thickness of the cervieal portion is dependent on the freedom of
motion in that part of the column.

Multifidus spine@.*—This long and narrow mass of muscular, with
an admixture of tendinous fibres, occupies the vertebral groove at the
side of the spinous processes. It is fixed to the sacrum, and to all the
vertebrae, except the atlas, covering them to a considerable thickness;
some of its fibres (the deepest) reaching from one vertebra to the next,
while others, placed over those, extend to a greater distance. In con-
formity with the plan usually followed in the description of muscles,
the origin and insertion of the fibres of this muscle may be stated as
follows.

At the lower end (where the muscle reaches to the interval between
the second and third sacral foramina, and is adherent to the aponeu-
rosis described in connexion with the erector spina,) the fibres may
be said to arise from the higher external tubercles of the sacrum, from
the ilium, and the ligament connecting both these bones ; in the lumbar
and cervical regions they take origin from the oblique or articular
processes; and in the dorsal region from the transverse processes.
From these several points the muscular bundles ascend obliquely, to
be inserted into the lamina of the vertebre and the spines, from their
bases nearly to their extremities. The fibres vary in length, for those
from each point of origin are fixed to several vertebre; some to the
next above, while others extend further—from the second even to the
filth beyond. And thus they are placed fibre over fibre, and each
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in front and behind it as well as on its outer side. Its form is tri-
angular, the base above, and the apex below, and is thus the shape of
the Greek letter A reversed, from which circumstance the muscle has
been named.

It arises from the external third of the clavicle, from the lower
border of the acromion, and from the spine of the scapula as far back
as the small triangular surface in which it terminates; and is inserted
into the rough prominence on the middle of the outer side of the
humerus. At its origin the deltoid is tendinous and fleshy, except at
the back part of the spine of the seapula, where it is tendinous only.
Moreover, the surface of origin is much increased by means of pro-
cesses of fibrous structure, which extend from the acromion down-
wards through the muscle and give rise to fleshy fibres. The lower
end is muscular on the cutaneous surface, and its deeper part is
formed by a thick tendon. The whole appearance of the muscle
is coarse, the muscular bundles being separated by broad cellular
interspaces.

As the fibres converge, they necessarily have different directions.
All are directed downwards,—those in the middle vertically, those
from before and behind obliquely, the former being inclined back-
wards, the latter forwards.

The deltoid is separated from the integuments by a thin layer of
fascia, with a portion of the platysma and a few nerves. It covers the
tendon of the pectoralis major, the circumflex vessels and nerve, the
outer side of the humerus, the fibrous capsule of the shoulder-joint (a
synovial bursa or laminated cellular membrane being interposed,) the
coracoid process, the pectoralis minor, coraco-brachialis, biceps, sub-
scapularis, coraco-acromial ligament, the external rotator muscles,
and the triceps. The anterior border is in contact with the pectoralis
major (from which it is partly separated by the cephalic vein,) and
more inferiorly with the biceps; the posterior border is bound down
by fascia.

From the manner in which the tendinous structure is mixed with the flesh
fibres of this muscle at its middle, several subdivisions are to be recognised.
Albinus* points out seven portions arranged into two orders. The first order
consists of four parts, which are each characterized by being broad at the upper
end, and narrowing downwards. Two of these, which are large, constitute the
anterior and posterior parts of the muscle, and occupy, one the clavicle, the
other the spine of the scapula; the two smaller are connected with the acromion.
The second order consists of three slender parts. They are intemnwd between
the former, and are distinguished from them by being narrow at the upper part
of the muscle, where they begin as tendinous bands.

The arrangement here pointed out appears to resolve itself into the facts before
indicated, namely, that most of the muscular fibres are derived from the bones
direetly, or from a short tendinous struetyre ; and that tendinous bands descend-
ing from the acromion at intervals divide these fibres into parts (the first order of
Albinus), and give origin to other fibres at some distance downwards (the second
order of the same author). It should be added, that the arrangement of the fibres
does not in all cases conform with the description of ﬂ.lbin:zi though the gene-

ral character is the same.—The extent to which the muscle reaches on the
humerus varies in different persons.

* The mode of considering the structure of the muscle, or the facts on which it was
founded, appear to have been ME ted by Douglas, in personal communication with
Albings.—See the “ Histor, muscul. hom.” p. 423,
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ing from this extended origin follow different directions to terminate
in the general mass on the common tendon. Fie. 184,

The short head,? placed to the inner side, and [*ig:

derived likewise from the humerus, com-
mences by muscular fibres having a narrow and
pointed form, near to the insertion of the teres
major, taking their rise from this part, from
the intermuscular septum above the inner con-
dyle and the posterior surface of the humerus ;
the fibres are directed, some immediately to
the olecranon, the rest to the general tendon
of insertion.

The tendinous structure on which the large
mass of muscular fibres is received inferiorly,
consists of two strata. One of these, which
is subcutaneous, covers the muscle to a con-
siderable extent, and is the cause of the flat-
ness above the elbow which is especially appa-
rent when the muscle is put into action. E].Phe
second layer is placed deeply, and both, afier
giving insertion to the muscular fibres, and
joining together above the olecranon, are fixed
to the posterior and upper part of that process.

The long head of the triceps lies between
the two * teres” muscles, and is in contact
with the capsule of the shoulder-joint. The e
muscle is _s.e:parated from the bone by the ug_mm:;v:;:ﬂg;umi
musculo-spiral nerve and the superior pro- cle.’ 1. Iis external head. 2.
funda artery, which correspond with a groove [ long, or scapular head. 3.
before noticed, anc{ are cuverid by slﬁm.:]gr The “lﬁc’.]“,';’“ Prm“ﬁ,ﬂ-!"ﬂe
fibrous structure. It is separated at each side ulna. 5. The radivs. 6. The
of the bone from the muscles in front of the 5:;'3:2].::}-]—5;\?]& el
arm by the intermuscular septa connected
with the ridges above the condyles of the humerus. The lower part
covers the elbow-joint ; and between the tendon and the top of the ole-
cranon is interposed a synovial bursa, which in some instances is mul-
tilocular.

M. Theile* limits the origin of the second head of the triceps muscle to the
part of the humerus above the spiral groove for the musculo-spiral nerve ; and
this anatomist assigns to the short head all the fibres given from the posterior
surface of the bone below that groove, as well as those from the ridge above the
external condyle of the humerus.

On removing the triceps from the lower part of the humems‘, some muscular
fibres will be found connected with the capsule of the elbow-joint. Two slips
extending from the bone above the fossa for the olecranon to the capsule have
been described as distinet from the triceps, under the name sub-ancon@us.t These
fibres are analogous to the subcrureus, which occupies a corresponding place in
the lower limb. . : !

Actions—When the fore-arm is ﬂ?xed} the triceps, by drawmg:un the extremity
of the ulna, is enabled to extend it on the humerus, and so bning both parts of

* Mialler’s * Archiv.” &e. 1839, 8. 420, and “ Seemmerring v. Baue,” &c.
t Theile in * Semmerring v. Baue,” &e.







FLEXOR CARPI RADIALIS.

is inserted into a rough surface on the outer
side of that bone.

_ The anterior surface of the pronator teres
1s superficial in the greater part of its extent ;
but towards its insertion it is crossed by the
radial artery and nerve, and the supinator
longus muscle. The ulnar border is in con-
tact with the flexor carpi radialis and pal-
maris longus: the radial border bounds,
with the supinator longus, an angular space,
in which are placed the brachial artery, the
median nerve, and the tendon of the biceps
muscle. The pronator teres covers the
flexor sublimis digitorum and ulnar artery;
and the fibres which arise from the ulna pass
between the last-named artery and the me-
dian nerve.

The origin of the pronator tereg sometimes in-
ereases in extent, the additional fibres being de-
rived from the intermuscular partition above the
inner condyle of the humerus. The added portion
is usually continuous with the upper margin of the
muscle; but in some instances it will be found
separated at first from it by an interval. This
peculiarity of the muscle I have repeatedly found
associated with a change in the direction of the
brachial artery.

The flexor carpi radialis,—Cowper, (radi-
alis internus,—Alb.) (fig. 185,°) is situated in
front of the fore-arm, extending from the inner
condyle to the outer side of the metacarpus.
It arises from the inner condyle by the com-
mon tendon, from the fascia of the arm, and
from the intermuscular septa placed between
it and the pronator teres on one side, the
palmaris longus on the other, and the flexor
sublimis posteriorly. The fleshy fibres soon
end in a fibrous expansion, which narrows
into a flat tendon, and is free from the mus-
cular part a little below the middle of the
fore-arm. Arrived at the carpus, the tendon
passes in a special compartment at the outer
side of the anterior annular ligament of . the
wrist, and runs through a groove in the os
trapezium (to which it is bound by a thin
fibrous sheath, lined by a synovial mem-

Superficial layer of the muscles
of the fore-arm. 1. The lower
part of the bhiceps, with its ten-
don. 2. A part of the brachialis
anticus, seen beneath the hice
3. A part of the triceps. 4. The

ronator radii teres. 5, The

exor carpi radialis, 6. The pal-
maris longus. 7. One of the
fasciculi of 1he flexor sublimis
digitorum ; the rest of the muscle
it seen beneath the lendons of the
palmaris longus and flexor carpi
radialis. 8 The fexor carpi
ulnaris. 9. The palmar fascia.
10. The palmaris brevis muscle.
11. The abductor pollicis muscle,
12, One tion of the Aexor
brevis pollicid; the leading line
crozmes 8 part of the addueler
pollicis, 13 Thesupinator longus
muscle. 14, The extensor ossig
metacarpi, and extensor primi
internadii pollicis. curving aronnd
the lower border of the fore-arm,

brane), to be inserted into the extremity of the second metacarpal

bone.

The anterior surface is covered by the fascia and integument; the
posterior rests on the flexor sublimis, the flexor pollicis longus, prona-
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PRONATOR QUADRATUS. 401

and loosely connected with those bones by the slender vincula acces-
soria, in the manner mentioned in describing the last muscle.

The upper extremity of the muscle in a manner embraces the in-
sertion of the brachiahs anticus. The posterior surface rests on the
ulna, the interosseous ligamernt, and pronator quadratus; the anterior
one is covered by the uﬁiar artery and nerve, the median nerve, and
the other flexor muscles. The external border is parallel with the
flexor pollicis longus, from which it is separated, on the interosseous
membrane, by the anterior interosseous artery and nerve. The tendons
are covered by the synovial sacs which have been mentioned in con-
nexion with the flexor sublimis.

The lumbricales (fig. 190,7) are four tapering, fleshy fasciculi, ex-
tended from the tendons of the flexor profundus to the first digital
phalanges, and are therefore to be considered accessories or appendages
to that muscle. They arise by fleshy fibres from the outer or radial
border of the deep flexor tendons, and proceed forwards to the corre-
sponding sides of the fingers, where they are inserted into the tendinous
expansion covering the dorsal aspect of the fingers. They are covered
by the palmar fascia, and partially by the tendons of the flexor sublimis.

These little muscles are subject to many deviations from the ordinary arrange-
ment. The nuntber is not unfrequently diminished to three, or it may be -
creased (much more rarely, however,) to five or six. The destination of one or
two of them is often changed, and one finger (most frequently the third or fourth)
if? found to be provided with two. Lastly, one may be divided between two

ngers.

Flexor longus pollicis manus (fig. 187,%). The long flexor of the
thumb lies on the same plane as the flexor profundus, resting on the
radius. It arises from the grooved surface on the fore part of the
radius,—commencing just below the oblique line which extends down-
wards from its tubercle, and reaching nearly to the edge of the pro-
nator quadratus,—also from the adjacent part of the interosseous
ligament. The fleshy fibres come forward to a tendon, which, after

assing beneath the annular ligament of the wrist, turns outwards,
Pying between the two heads of the flexor brevis and the sesamoid
bones, and then enters a canal, similar to those for the other flexor
tendons. Finally the tendon is inserted into the base of the second
phalanx of the thumb.

This muscle is covered by the flexor carpi radialis, flexor sublimis,
and somewhat by the pronator teres, also gy the radial vessels. The
inner border is in contact with the flexor profundus, the anterior inter-
osseous artery and nerve being interposed. Towards the lower part
of the arm, its fibres can be readily perceived between the tendon of
the supinator longus and flexor carpi radialis—In some cases the
flexor pollicis receives a bundle of fibres from the flexor sublimis.

Pronator quadratus (fig. 187,%; fig. 191,8). This small square mus-
cle is placed behind the other muscles, and is extended across the
radius and ulna, immediately above their carpal extremities; it is flat
and thick (especially so at the middle), and about two inches in
breadth. Its origin, or fixed attachment, is from the anterior surface
and the inner border of the ulna (curving over the bone), in the situa-
tion and extent just mentioned, and from a tendinous layer on its sur-

34*




































ABDOMINAL REGION. 413

moves the finger towards its fellows, or towards the middle of the
hand ; they are, therefore, adductors of the fingers.*

Actions —Besides the influence they exert in separating the fingers and bringing
them together, which has been already noticed, the interosseous muscles may,
to a certain extent, assist the extensor communis in extending or drawing back
the fingers; and again, if the fingers be but slightly bent, as the direction of the

interossei in that r_f.miﬁun forms an angle with that of the phalanges, they may
assist in drawing them to the palm of the hand, that is, in flexing them.

ABDOMINAL REGION.

The abdomen is surrounded, except in the situation of the spine, by
muscular and fibrous structures, which are called its “ walls” or “ pa-
rietes.” The fibrous structure is usually considered an offset from the
lateral muscles—these (the muscles) being said to end in the membranes
oT aponeuroses.

At each side, the abdominal wall is formed of muscular substance
only, and consists of three muscular strata, the fibres of which are
disposed in different directions. Viewing them as extending from
behind towards the anterior part of the body, the fibres of the first
stratum or muscle are directed obliquely downwards; those of the
second, obliquely upwards; of the third, transversely. And they are
named accordingly,—* descending oblique,” * ascending oblique,” and
“transverse.”” 'The first two are also distinguished as ¢ external” and
“internal,” on account of the position they hold one with respect to
the other.

In front, the abdomen is bounded by aponeurotic as well as muscular
strueture. The former, being continued from the lateral muscles, is
in layers, between which is placed a single muscle, close to the middle
line on each side. The fleshy fibres of the muscle found in this situation
have a wvertical or straight course, and from this circumstance it is
named “ rectus.”

The posterior is much the thickest part of the abdominal parietes,
for here the vertebrz and the large muscles of the back enter into its
composition. Exclusive of these, and anteriorly to them, layers of thin
fibrous membrane extend from the * transverse” muscle to the vertebree,
encasing a single muscle, as in front. This muscle reaches between
the ilium and the last rib, and is square; it is named ** quadratus lum-
borum.” And the membrane is called the ¢ lumbar fascia.”

* [In the medical schools of the United States, it has been most usual to follow Albinus!
in the description of the interossei muscles, there being, according Lo this anatomist, four on
the palm and three on the back of the hand, just the reverse of what is stated in the above
deseription, and which iz the one most generally adopted in Europe at the present time,
This difference arises from Albinus having considered the first dorsal interosseous muscle
as consisting of two distinet museles, probably because its two heads are separated by a
wider interval, for the transmission of the radial artery to the palm, than in the other dorsal
interossei. The first of these muscles corresponds to the external head of the first dorsal
interosseous, and is called by him the abductor indiciz manus, the other, or that corre-
sponding to the internal head, is named by him the prior indicis, and is included in the inter-
ossei of the palm. i .

This is not the true arrangement nor is it even the best description, for besides the two
heads of the first dorsal interosseous muscle being associated together for more than half
their length as they approach their insertion, the muscle occupies a position correspondin
to that of the other dorsal interossei and has the same action,—that of abduoction, whi
the three palmar interossei are adductors.—J. L.]

4 B. 8. Albini, Tab. Scel. et Muse, Corp. Hom., Londini, 1749.]
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DIAPHRAGM. 423

midriff) is a thin muscular and fibrous partition between the thorax
and abdomen, and is perforated for the passage of certain organs from

The under or abdominal side of the
diaphragm. 1, 2, 3. The greater mus-
cle; the figure 1 rests upon the central
leaflet of the tendinous centre; the
number 2 on the left or smallest leaflet;
and number 3 on the right leaflet. 4.
The thin fasciculus which arises from
the ensiform eartilage ; a small trian-
flfcar space is left on either side of this

ieulus, which 18 closed only by the
serous membranes of the abdomen and
chest. 5. The ligamentum arcuaium
externum of the leit side. 6 The liga-
mentium arcuatum internum. 7. A
small arched opening oeeasionally
found,throngh which the lesser splanch-
nic nerve passes, B, The right or lar-
ger tendon of the lesser musele ; a mus-
cular fasciculus from this tendon curves
1o the left side of the greater muscle
belween the msophageal and aortic
openings. 9. The fourth lumbar ver-
tebra. 10, The left or shorier tendon of
the lesser muscle. 11. The aortic open-
ing occupied by the aorta. which is cut
shurt offt 12, A portion of the wsopha-
gus issuing through the wsophageal
opening. 13. The opening for the in-
ferior vena cava, in the tendinous cen-
tre of the diaphragm. 14. The psoas magnus muscle passing beneath the ligamentum arcuatum
internnm ; it has E:len removed on the opposite side to show the arch more distinctly. 15. The
guadratus lumborum ?min beneath the lignmentum arcualum exlernum ; this musele has also
been removed on the lali side.—W.]

one of these cavities to the other. From the lower margin of the
thorax, to which it is attached at its circumference, the septum arches
deeply upwards, and from this shape it results that some of the viscera
situated at the upper part of the abdomen are, to a considerable extent,
under the protection of the ribs; and as the height to whieh the septum
arches is liable to variation, and is actually varied constantly during
life, the capacity of the thorax and the abdomen is alternately enlarged
and diminished, the enlargement of the one coinciding with the dimi-
nution of the other. It is connected directly with the thorax at its
anterior and lateral part; but as the aorta is placed immediately against
the spine, and the psoas muscles are attached to the sides of that column,
at the same time that the last rib on each side is occupied by the

uadratus lumborum, the diaphragm is separated from the bones by
these structures, and tendinous arches extending over them give origin
to the fibres of the diaphragm.

Origin of the fibres.—a. The crura—(fig. 195,° **). On the bodies
of the lumbar vertebraz, and on each side of the aorta, is a thick ten-
dinous band which consists of several sets of fibres. These tendinous
fibres are usually aggregated into two bundles, and are attached over
a considerable but varying extent of surface. On the right side they
are connecled with the first, second, and third lumbar vertebre, and
the interposed fibro-cartilages, or to the second, third, and fourth; on
the lefi side, the attachment is higher by the breadih of one vertebra.
The tendons of both sides unite by their inner margins on the bones
to which they are attached, and they are continued one into the other
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The middle part is described as the largest; and the left division,
which is elongated and narrow, is considered the smallest of the three.
From being partly tripartite, the whole has been likened to a trefoil
leaf, and each part has been named an “ala.” The tendon is insulated
by the muscular portion of the diaphragm, with which it is intimately
connected—the fibres of the one being directly continued into those of
the other. The tendinous fibres cross one another, and are interwoven
at various points and in various directions, and thus the strength of
this structure is assured.

Foramina of the diaphragm.—There are three large perforations
for the passage respectively of the aorta, the esophagus, and the vena
cava, besides some holes or fissures, which are small and less regular
than those.—a. The foramen for the aorta,'* (hiatus aorticus) is almost
aliogether bebind the diaphragm, for no more than a few of the ten-
dinous fibres of the crura are posterior to the vessel. It is lower than
any of the other openings, and is placed in the middle line immediately
in front of the bodies of the vertebrae. The circumference is tendinous,
being formed by the tendinous appendices of the crura and the curved
band which connects them in front. Besides the aorta, this opening
transmits the thoracic duet, and frequently likewise the vena azygos.—
b. The foramen for the eesophagus,* higlz'er, and at the same time an-
terior, as well as a little to the left of the preceding, is separated from
that opening by the decussating fibres of the crura. It is oval in form,
and muscular in structure; but in some cases a small pari, the anterior
margin, will be found to be tendinous, being formed by the margin of
the central tendon.—c. The opening for the vena cava,” (foramen
quadratum,) is placed in the highest part of the diaphragm, in the ten-
dinous centre at the commencement of its right ala, or between this
and the middle one. Its form is quadrangular, or nearly so, and it is
bounded by four bundles of tendinous fibres running parallel with its
sides.

Besides the foregoing large foramina, there are small perforations
through the crura for the sympathetic and splanchnic nerves on both
sides, and for the vena azygos minor on the left sidle. Moreover, the
larger azygos vein often takes its course through the right crus.

The upper or thoracic surface of the diaphragm, which is very
convex at its middle, and rises higher on the right side than the left,
is covered by the pleurz and the pericardium ; the fibrous layer of
the latter structure blends with the tendinous centre. And, inas-
much as the lateral and posterior parts of the muscle ascend very
obliquely from their connexion with the lower margin of the thorax,
a considerable extent of the upper surface (in the situations now men-
tioned) is close to the ribs, and is separated from them only I:n]y a thin
portion of the lung.—The lower surface, deeply concave, is ined by
the peritoneum, and has in apposition with it the liver, (which is
bound to the diaphragm by folds of the peritoneum,) and the stomach,
the spleen, and kidneys.

The diaphragm has received much of the attention of anatomists at all times,
and their deseriptions often contain expressions of their admiration of its structure
and general disposition. These may 3e represented by the words of Spigelius,
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surface of origin on the pelvis to

a narrow place of insertion on the [Fig. 197.
femur. It arises from all that
space on the dorsum ilii between
the superior curved line and the
inferior one, which runs at a short
distance above the brim of the
acetabulum. A small part is like-
wise derived from the margin of
the sciatic notch for a short space
further back than the gluteus
medius. The fibres aclapmach one
another ; they descend and termi-
nate on an aponeurotic expansion,
which covers the muscle towards
its lower end, and that structure
narrows into a tendon, which is
inserted into a portion of the upper
margin and the anterior part of
the great trochanter. ' A A R

Between this muscle and the il il
preceding one are placed a large yChe deep musclee of the gluteal region. 1.
part of the gluteal vessels and , . e e . 3. The postenor
nerve, and a small portion is ga:rl_l-ilinclggtmcnlu. 4. The tuberosity of the
covered by the pyriformis, where chim " 5. he greator poseror sacr-
it extends farther back than the sacro-ischiatic ligament. 7. The trochanter
gluteus medius. The anterior mar- faior, & The gluews faimes, 5 The B
£in blends with the last-named obturator internus muscle, passing ont of the
muscle, and the posterior part of leserserchiaic bramen, 1 The el
the tendon is often joined with that The upper part of the adductor magnus. 15.
L o s gracilie.” 16, The somiondivomar oW1
ursa is interpos

tendon (its anterior part) and the trochanter.

Actions—The glutei act alternately on the femur and pelvis, according as the
one or the other %ecnmes relatively their fixed point of attachment. All three
act as abductors ; the anterior fibres of the glutens medius antl minimus draw the
trochanter forwards, the posterior backwards, giving it a slight rotatory motion.
The gluteus maximus is a powerful abductor, and by the direction of its fibres is
calenlated to draw the femur backwards, at the same time that it rotates the whole
limb outwards if it be kept extended. When the thighs become the fixed points,
these muscles act on the pelvis. The great glutei draw it backwards, and main-
tain it and the body in tﬁe erect position ; in this they are assisted by the semi-
tendinosus, semi-membranosus, and biceps of each side, which act on the tube-
rosities of the ischia, and draw them downwards, so as to elevate the fore part
of the pelvis. The glutens medius and minimus are chiefly called into action in
progression and in standing on one leg ; they draw the pelvis towards the femur
which is ffxed, and by this action counterbalance the weight of the trunk, a
maintain it erect on the limb. This alternation of action of the muscles of oppo-
site sides during progression, gives to the pelvis that rotatory motion so percepti-
ble in those who walk irregularly, and which is strikingly évident in females, in
consequence of the great breadth of the pelvis.

The “ external rotator” muscles form a group by themselves, being
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position with respect to the muscular substance from the tendon in
which the vastus internus ends.

The vastus internus is covered by the fascia lata and the sartorius,
and is in contact at its inner side with the femoral vessels. The inner
border is connected with the tendons of the adductor muscles. The
crureus is covered by the rectus muscle, and partly by the vastus
externus. Iis lower end lies on the synovial membrane of the knee-
Joint.

Suberureus.—Under this name is described a small band of muscular
fibres, which extends from the anterior surface of the femur to the
upper part of the synovial membrane of the knee-joint, on which it
ends in scattered fibres. This little muscle is placed beneath the eru-
reus, (hence the name applied to it,) and in some cases it is united
with that muscle. It is not unfrequently double, or consists of two
separate bundles.

The tendons (tl:f insertion of the different parts of the great extensor
muscle above described are joined together at the lower end of the
thigh, (constituting the whole a single muscle,) and are attached to the
patella, or more properly continue downwards to be fixed to the an-
terior tuberosity of the tibia. The patella is contained in the tendon;
and the part of the tendinous structure below that bone, consisting of
thick longitudinal fibres, is named the ligament of the patella (ante, p.
280). ﬁnr&nver, an aponeurotic lamin is extended at each side of
the patella from the vasti to the upper extremities of the tibia and
fibula. The fibrous structure on the outer side is strengthened by, and
for the most part is derived from, the fascia lata, which is very re-
sistant in that situation. The tendinous structure covers the knee-joint.

By most French anatomists the vasti and crureus are described apart from the
rectus as a three-headed muscle, and the name “triceps crural” is applied to the
mass (see Sabatier, Gavand, Boyer, &c.); though that name had been assigned to
the adduectors by several anatomical writers, and even py one eminent authority
in France (Winslow). :

Actions—The most ordinary action of the foregoing muscles is to extend the
leg upon the thigh, which they are enabled to do by their connexion with the
patella and its ligament, the latter being inserted into the tibia. The immediate
action of the sartorius is to bend the leg upon the thigh. ‘

If the leg be fixed, as in the standing posture, the extensor muscles, taking
their fixed point below, will act upon the femur and keep it [pe:rpend.muiarl on
the condyles of the tibia, so as to counteract the influence of the weight of the
body, which tends to flex the knee as well as the other articulations. The rectus
and sartorius assist materially in maintaining the erect position of the body, for in-
stance, when we stand on both legs, for they act on the pelvis and draw it for-
wards, so as to keep it fixed and upright on the femur; in this they become
assistants to the psoas and iliacus. It may be observed that the oblique direc-
tion of the sartorius enables it to give a shght rotatory motion to the pelvis when
we stand on one leg, by drawing the spinons process downwards and inwards.

INTERNAL FEMORAL REGION.

Along the inside of the thigh we find the following muscles, viz., the
racilis, pectineus, adductor longus, and adductor brevis and magnus.
he pectineus at its origin is rather at the fore part of the limb, but

at its insertion it lies to the inner side.
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Dissection.  To expose the fascia.—The subject bei laced on its back, bend
the knee and place under it a high block, m:]: that t]:lul.=:1glvﬂigjI should form an inclined
plane ; tum the foot inwards, and fix it in that position. Now, make an incision
through the skin, beginning above at the middle point, between the head of the
fibula and the spine of the tibia, and continue it straight down over the middle
of the ankle-joint and dorsum of the foot. As thisis a very long incision, inter-
sect it by a transverse one at each end, and another in the middle ; raise the flaps
of skin tightly, you will see the dense fascia of the leg beneath it; dissect back
the flaps, and expose this membrane in its entire extent.

To expose the muscles—Divide the fascia along the leg as you did the skin, but
OE]EIW-IIH the flexure of the ankle-joint leave undivided a band of it about an inch
wide, where it stretches across obliquely from one ankle to the other, forming the
anterior annular ligament. %innmg a little above the ankle, raise the fascia
from the tendons, and, taking them as your guide, dissect it from below upwards
from the muscles.

The muscles of the leg, taken altogether, may, to facilitate their classification,
be divided into sets, each consisting of three. Thus, on the fore part of the leg,
and lying between the tibia and fibula, we find the tibialis anticus, the extensor
communis, and extensor pollicis, being the group which we are now examining.
On the external side of the leg, and in close contact with the fibula, are placed
the peroneus longus and brevis. The third muscle of this name is, in reality, a

of the extensor communis, and is separated from the other two by the breadth
of the fibula. It still, however, is described as a separate muscle, probably to
keep up the ternary division. Posteriorly there are two sets, one !being super-
ficial, consisting of the gastroenemius, soleus, and plantaris; and the other deep-
seated, viz., tibialis posticus, flexor longus digitorum, and flexor longus pollicis.

The tibialis anticus,—Cowper, (tibio-super-tarseus,) (fig. 199,%) is
sitnated at the front of the leg, being ex-
tended along the outer side of the tibia and [Fig. 199.
reaching to the inner part of the tarsus.
It arises from the external tuberosity of
the tibia, and about two-thirds of the flat
surface beneath it: from a small portion of
the interosseous ligament: from the fascia
of the leg: and an aponeurotic septum
placed between the muscle and the ex-
tensor digitorum communis muscle. The
fleshy fibres end in a tendon which is at
first concealed in their substance, and
becomes apparent at the anterior surface
of the muscle towards the lower third of
the leg. The tendon, freed from the mus-
cular substance, passes through a separate
compartment of the anterior annular liga-
ment, and is inserted into the internal and
lower part of the first cuneiform bone, and
the contiguous extremity of the first meta-
tarsal bone. This muscle has considerable
The muscles of the anterior tibial t?im. 1. The extensor
muscles inserted into the patella. 2. The subcutaneous
surface of the tibin. 3. The tibialis anticus 4. The ex-
tensor longus digitorum.. 5. The extensor proprius pollicis.
6. The peroneus tertins, 7. The peroneus longus B, The
peroneus brevis, 9, 9. The borders of the soleus muscle.
10, A part of the inner belly of the gasirocnemius. 11
"T'he extensor brevis digitorum ; the tendon in front of this

number 15 that of the peroneus tertius; and that behind it,
the tendon of the peroneus brevis.—W.]
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The gastrocnemius (fig. 200,') (gemellus,—Cowp.; bi-femoro-cal-
[Fig. 200.

caneus) is sitvated at the posterior aspect of the
leg, forming the greater part of what is pamed
the calf (yaseqg, a belly; xwmpn, the leg).

It consists of two parts (hence the second of
the names above applied to the muscle*), the
internal of which is the larger. At the upper
extremity the two parts diverge, and form the
lower boundariés of the popliteal space. They
are named * heads,” and are distinguished as
“external” and “internal.” Each head arises
by a thick tendon which is fixed to an irregular
and depressed surface above the corresponding
condyle of the femur, as well as by a few ten-
dinous and fleshy fibres attached higher up, espe-
cially on the inner side, on which they are con-
nected for a short space with the ridge running
to the linea aspera. The tendon spreads out
behind the muscle, and gives origin on ils an-
terior surface to a large mass of muscular fibres.
Some of the innermost muscular fibres from both
sides meet at an angle on a fibrous structure
which is common to them, but the two parts
are not confounded one with the other; and a
groove indicates the place of separation. The

reat mass of the fleshy fibres are directed down-
wards and forwards, from the aponeurosis of
origin behind, to one of insertion in front of the
muscle; and the latter, gradually contracting,

The superficial muscles of J0ins with another from the soleus. The tendo
'lh?ljﬁ"?"“ aspectof the leg. A chillis results from their union.

. The biceps muscle forming . : .
the outer hamstring. 2. The 1he gastirocnemius is covered by the fascia
tendons forming the inner of the leg, and the short saphenous vein lies on
hamstring. 3. The popliteal . . . :
space. 4. The gastrocnemius 1t Opposite.the interval between its two parts.
%rﬂ'ﬁ 5,5. The soleus. 6. [t conceals the plantaris, the soleus, and the pop-

¢ tlendo Achillis. 7. The ;. ; 2 :
posterior tuberosity of the os liteus, with the popliteal vessels and the internal

ﬂ:'ﬂ;;l 1:\ F‘“{'BJ:"::‘;II &l;ﬂ": division of the sciatic nerve. The “heads” are
e pnu?ng behind the placed between the hamstring muscles; and
3?‘1;:“:%{,1;.13';23;3:‘[:&'5 between the external one and the biceps is
flexor longus digitoram pass- l0dged the peroneal nerve. Over the condyles,
S o thie S AL these parts of the muscle are in contact with the
P thin fibrous membrane of the knee-joint. A
synovial bursa (which in some cases communicates with the synovial
membrane of the knee-joint) is interposed on the left side. And a
sesamoid fibro-cartilage will sometimes be met with over the outer
condyle, occasionally over the inner likewise. The last-mentioned
substance is rarely osseous.

The soleus® (tibio-peroneo-calcaneus) is situated beneath the pre-

® u Sunt gemelli, quia mole, robore, et actione pares."—Riolanus, 1. 5, c. 43.
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ceding muscle, in conjunction with which it forms the calf of the leg.
It is shorter than that muscle, but it extends farther down, before
ending in the common tendon. In form the soleus is elliptic, and the
name is said to be taken from the likeness to the shape of a sole-fish.
Like the gastrocnemius, it presents superiorly two attachments, though
by no means so distinctly separated.

Of these, the external one, the longer and larger, arises from the
posterior part of the head of the fibula, and from the surface beneath
it, for half of its extent; the inner portion arises from the oblique line
which gives insertion to the popliteus, and from the inner edge of the
tibia, two inches below that line; and, in the space intermediate between
the bones, the muscular fibres are attached to a tendinous band ex-
tended from one to the other, over the posterior tibial vessels, which
it secures from pressure or injury. The attachments to the bones are
effected by tendinous structure, which expands on the anterior surface
of this muscle and enters to some extent into its interior. The mus-
cular fibres, taking origin from the tendinous expansion referred to,
are directed backwards to a thin aponeurosis which spreads over the
Posleriﬂr surface; and this aponeurosis, diminishing in breadth and
increasing in thickness, joins with that from the gastrocnemius to
form the tendo Achillis.—The fibrous structure likewise forms a longi-
tudinal partition, which_divides the muscle into two parts towards the
lower end.

The soleus is covered by the gastrocnemius, and between the two
muscles is placed the slender tendon of the plantaris. It covers the
deep-seated musecles, and the posterior tibial vessels and nerve.

he tendo Achillis,** (chorda magna) is much the thickest and strong-
est tendon in the body. Formed by the junction of the terminal apo-
neuroses of the two preceding muscles, it measures about six inches
in length, and is inserted into the tuberosity of the os calcis. It is
expanded at its extremities, and most so at the upper one. The ten-
don is covered by the fascia and integument; and it is separated from
the fascia, which lies over the deep-seated muscle and vessels, by a
considerable interval, which is occupied with fat and cellular sub-
stance. And between the upper part of the os calcis and the tendon
a synovial bursa is interposed. '

The gastrocnemius is, in some cases, joined by a bundle, which arises sepa-
rately from the femur, above one of the condyles. This accessory slip ends
variously, either joining the middle of the muscle on its deeper surface, or by
blending with one of its heads. I have elsewheret given illustrations of different
forms of this peculiarity. In one of the cases referred to, the unusual muscular
fibres passed between the popliteal artery and vein. To the soleus an accesso

rtion is occasionally added at the lower part of its inner margin. The thic
Eoundle of muscular I{hma., added to this muscle, presents some variations in its
extent and manner of termination. It usually ends on the inner side of the tendo

Achillis. I have found it form a tendon which was attached separately to the
os calcis.}

The plantaris is situated immediately behind the knee-joint and Ieg.
between the gastrocnemius and soleus ; it consists of a very long thin

# 8o named because Achilles was vulnerable only at the heel.
t Op. citat. plate 80, figures 4 and 5. t 1bid.
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Abductor fﬂﬁfﬂis pedis (fig. 202,2).—The
abductor of the great toe is placed hori-
zontally along the inner side of the sole of
the foot. It arises from the inner border
of the protuberance of the calcaneum, from
the internal annular ligament, from the
septum between it and the flexor brevis
digitorum, and from the superior surface of
the plantar fascia. The fleshy fibres end
in a tendon, which, after uniting with the
external head of the flexor brevis pollicis,
is inserted into the inner border of the base
of the first phalanx of the great toe.

The plantar surface of this muscle is
covered by the skin and fascia ; the superior
surface is in contact with the tendinous
insertion of the tibialis posticus, with the
flexor brevis pollicis, with which it is identi-
fied, and with the internal plantar vessels.

Flexor brevis digitorum® (flexor perfora-
tus).—The short flexor of the toes is placed

in the middle of the sole of the foot, in con-
tact with the plantar fascia. It arises from
the internal or greater tuberosity of the cal-
caneum : from the plantar fascia:* and the
intermuscular septa on each side. The
muscle soon terminates in four thin tendons
corresponding with the four smaller toes;
and opposite the extremity of the first pha-
lanx each tendon divides into two fasciculi,
so as to leave a fissure for the transmission

The first lnyer of muscles in the
gole of the foot ; this layer is E}pumd
by the removal of the planiar fascia.
1. The oz caleis. 2. The posterior
part of the plantar fascia divided
transversely. 3. The abductor polli-
eis, 4. The abductor digiti minimi.
5 The flexar brevis digitoram. 6.
The tendon of the Hexor longus
pollicis muscle. 7. 7. The lumbri-
eales, On the second and thied 1oes,
the tendong of the flexor longus digi-
lorum are seen passing through t
bifurcation of the tendons of the

il brevis digitorum.—W.
of the tendon of the flexor longus, after "**°f re¥'® @igform :

which the fibres unite again into a broad lamella, which is inserted
into the under surface of the second phalanx. The manner of its
division for the passage of the other flexor tendon, and the mode of
connexion with IEE bones, are strictly analogous to those in the hand.
The lower surface of this muscle is in intimate contact with the
plantar fascia ; the upper with the flexor accessorius, with the tendons
of the flexor longus digitorum, the lumbricales, and the plantar
vessels.

Abductor digiti minimi*—This, the third muscle of the superficial
stratum, is placed along the external border of the foot. It arises
from the external border of the calcaneum, from the under surface of
that bone in front of both tubercles, and from the upper surface of the
process of the plantar fascia, which extends from the external tube_rc]e
to the base of the fifth metatarsal bone. The ﬂesl::y fibres epd in a
tendon, which, after sliding along a smooth impression on ]h& inferior
surface of the head of the fifth metatarsal bone, is inserted into the ex-
ternal surface of the base of the first phalanx of the little toe.

This muscle is covered by the plantar fascia. Its upper surface
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[Fig. 204.

Fig. 202, Deep-seated muscles in the sole of the foot. 1. Tendon of the flexor longus pollicis. 2.
Tendon of the flexor commuonis digitorum pedis. 3. Flexor acecessorius. 4, 4. Lumbricales.
5. Flexor brevis digitorum. 6. Flexor brevis pollicis pedis. 7. Flexor brevis minimi digiti

pedis.

[Fig. 204. The third and a partof the second layer of muscles of the sole of the foot. 1. The divided
edge of the plantar fascia. 2. The musculus accessorius. 3. The tendon of the flexor |
digitorum. 4. The tendon of the flexor longus pollicis. 5. The flexor brevis pollicis. 6. 1

duetor pollicis. 7. The flexor brevis mimmi digiti. 8, The Iransversus Eodiu. 9, Imerossei
muscles, plantar and dorsal. 10. Convex ridge formed by the tendon of the peronevs longus
muscle in its oblique course across the foot.—W.]

ceived when the muscle is cut across and detached carefully from
before backwards. The fleshy mass divides into. two parts, which
are inserted, one into the inner, the other into the external border of
the base of the first phalanx of the great toe; each head is also inti-
mately connected with one of the sesamoid bones beneath the articu-
lation. Moreover, before reaching its points of insertion, an intimate
union is established between this muscle and the abductor pollicis on
the one side, and adductor on the other. The tendon of the flexor
longus runs along the interval between the heads of the short flexor.

dductor pollicis pedis (fig. 204,%).—The adductor of the great toe
is situated obliquely in the sole of the foot, forming a short, thick,
fleshy mass. It arises from the cuboid bone, from the tarsal extremity
of the third and fourth metatarsal bones, also from the sheath of the
peroneus longus muscle,*® and is directed obliquely inwards to be in-
serted, conjointly with the external head of the flexor brevis pollicis,
into the base of the first phalanx of the great toe.

The adduoctor of the great toe and its short flexor are thus found to
be intimately united at their insertion, and if they be cut across about
an inch behind the first joint, and reflected forwards, two small sesa-
moid bones will be found connected with their tendouns, just as the
patella is with the extensor tendon of the knee-joint.  Like the patella,
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one of their surfaces is smooth, and enters into the composition of the
articulation, being lined by the synovial membrane; and, like it, they
are developed in the substance of the tendons, to increase their power
of action. :

The transversus pedis (fig. 204,%) is a narrow flat fasciculus of fleshy
fibres, stretched beneath the digital extremities of the metatarsal bones,
being interposed between them and the flexor tendons. Iis external
extremity is attached usually to the lateral ligament, connecting the
fifth metatarsal bone with the first phalanx of the little toe; sometimes
it commences at the fourth: it passes from without inwards, its fibres
being connected with the heads of the fourth, third, and second meta-
tarsal bones, or rather with the lizaments passing from them to the
phalanges. It thus reaches the ball of the great toe, where it becomes
blended with the fibres of the adduector pollicis. -

Flexor brevis digiti minimi pedis (fig. 203,7; 204,7).—The short
flexor of the little toe is placed at the external side of the sole of the
foot ; it arises tendinous R‘um the base of the fifth metatarsal bone, and
from the sheath of the peroneus longus; the fleshy fibres terminate in
a tendon, which is inserted into the base and external border of the
first phalanx of the little toe. The upper surface of this muscle is in
contact with the fifth metatarsal bone; the inferior is covered partly
by the abductor digiti minimi, partly by the plantar fascia.

The interosseous muscles (interossei), as their name implies, are

laced between the metatarsal bones, filling up the intervening spaces.

here are seven in all, and they are divided into two sets, which
differ from one another in their position and arrangement. On the
dorsal aspect of the metatarsus four of the muscles are perceptible,
and they are named from this circumstance. The other set exists only
on the plantar surface, and they are named accordingly. The seven
interosseous muscles are distinguished numerically from within out-
wards, like the spaces which they occupy.

a. The dorsal interosseous muscles (fig. 205) closely resemble one
another in appearance, structure, and attachment. Their fibres arise
from the contiguous surfaces of the bones between which they are
placed, and pass obliquely forwards to a slight tendon that runs along
the centre of each, so that they form a penniform musele. Their pos-
terior extremities are bifid, leaving angular intervals occupied by the
perforating branches, which pass from the plantar to the dorsal arte-
ries. These muscles dip down into the sole of the foot, where the
plantar series are altogether placed; hence it is that, in this latter
situation, their appearance and arrangement are somewhat compli-
cated (fig. 204).

The first fwo dorsal interosseous muscles belong to the second toe,
being inserted, the one (fig. 205,") into the internal, the other® into the
external side of its first phalanx, and into the margins of the extensor
tendon as it expands opon its dorsal surface. The dorsal artery of the
foot passes in the angular interval at the posterior end of the first, in
its course downwards to join the plantar artery.—The third dorsal
muscle® is inserted into the external side of the first phalanx of the
third toe—And the fourth* terminates in like manner on the first pha-
lanx of the fourth toe.
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Fig. 205, Fig. 206.

Fig. 205. The bones of the foot, with the dorsal interosseons muscles, seen from above.
_ Fig. 206, The bones and ligaments of the foot seen on the plantar aspect, with the plantar
Inlerosseous muscles.

b. The plantar interosseous muscles are not, strictly speaking,
situated between the metatarsal bones ; they are placed ]"a_l‘lzgr ben&aﬁl
the third, fourth, and fifth metatarsal bones, inclining somewhat to-
wards their inner border. These are single muscles, and are con-
nected each with but one metatarsal bone.

The first plantar interosseous muscle (fig. 206,") arises along the
inner border of the third metatarsal bone. The fleshy fibres end in a
tendon, which is inserted into the base of the first phalanx of the same
(third) toe, becoming blended with the tendinous expansion of the ex-
tensor communis.

The second plantar interosseous muscle arises from the inner side
of the fourth metatarsal bone, and is inserted into the inner border of
the first phalanx of the corresponding toe and the extensor tendon.

The t)ljird plantar interosseous muscle® arises from the inner side of
the fifth metatarsal bone, and is inserted"into the base of the first pha-
lanx of the little toe and the extensor tendon.

—From the foregoing description it results, that the interosseous
muscles now examined correspond with those of the hand, with the
exception that, while the latter are so disposed as to abduct the fingers
from, or adduct them towards, a line running through the middle of
the middle finger, the dorsal museles of the foot are calculated to move
the toes from the middle of the second toe, and the plantar series in-
cline them towards that point.—The dorsal muscles, therefore, in-
crease the breadth of the foot, and the plantar muscles lessen it or
restore the toes to the position from which they are removed by the

former.
30#




































THE RIGHT AURICLE. 473

af-ex. a little to the right of which they meet and form a slight notch
(b). The anterior longitudinal furrow is nearer to the left border,
whilst the posterior furrow approaches nearer to the right border of
the heart, so that the right ventricle (/) forms more of the anterior,
and the left (0) more of the posterior surface of this organ (see figs.
208, 209.) Since, also, the two longitudinal furrows meet a little to
the right of the apex, it follows that the left ventricle is somewhat the
longer of the two and forms the point of the heart. Lying within the
transverse and longitudinal furrows are found the proper nutrient ves-
sels of the heart, named the coronary or cardiac arteries and veins.

Considered in respect of function, the heart is also a double organ,
composed of two functionally distinet parts, each consisting of an
auricle and a ventricle. The right portion receives into its auricle,
from the two ven= cava: and other small veins, the dark venous blood
returning from the various parts of the bedy, and, by means of its
ventricle, propels it through the pulmonary artery into the lungs. The
red blood returning from the lungs by the pulmonary veins, reaches
the left part of the heart at its auricle, and is forced onwards by the left
ventricle, through the aorta, into the body. In this order, pursuing
the course of the blood, the four cavities of the heart may conveniently
be described. :

1. The right auricle (m) forms the right anterior and lower part of
the base of the heart, and is in contact below with the diaphragm. It
presents two parts, which, though not marked off’ by any precise line
of division, yet differ in size and form. One of these, large, somewhat
quadrangular, and composed of very thin walls, occupies the interval
between the two venz cave, so as to receive directly the blood which
they convey; hence it is named sinus venosus, and also atrium. The
other part forms a small conical pouch (fig. 208, ¢), which projects
forwards and to the left, between the right ventricle (/) and the aorta (f),
like an appendage to the general cavity: it is sometimes named * auri-
cular appendage,” but more frequently auricula, or the *proper auricle,”
from its resemblance in shape to a dog’s ear. It is triangular in form,
compressed, and slightly dentated at its border. Its walls are thicker
and more muscular than those of the sinus venosus.

The external surface of the auricle, unattached in the greater part
of its extent, is prolonged upwards, forwards, and to the left side into
its auricular appendage; below it is connected with the right ventricle,
and internally and posteriorly with the left auricle. Into its upper and
posterior corner opens the vena cava superior (d), and into the lower
and posterior part the inferior vena cava (fig. 209, r).

To examine its interior, an incision may be made from the conflux
of the ven cave horizontally across its anterior wall, and from the
middle of this cut another may be carried upwards into the supe-
rior cava. On laying open the cavity of the auricle, (fig. 210, m,) it
is seen to be lined I.Emughnut by a very thin, smooth, transparent,
shining membrane, similar to the lining membrane of the veins, with
which it is continuous. The ioner surface of the sinus venosus is for
the most part even, but the interior of the auricular appendage, a?d of
the adjoining anterior wall of the r;ggs, is marked by several prominent
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[Fig. 211. the second are adherent by their two
- ends only, and are free in the rest of
their extent ; whilst the third kind form
three or four bundles, named musculi
papillares, (fig. 210, e,) which are di-
rected from the apex towards the base
of the ventricle, and end in small tendi-
nous cords, chorde tendinee, through
5 which they are connected with the
# segments of the tricuspid valve (c)
e These column® carnes disappear in
A transverse section of the top of the ven- the conus arteriosus, where the sur-
i mn s Ih s e facevis amootlyndieven {a)i s 1
auriculo-veniricular imi:g il:ir ostium Era- There are two openings In thE‘ Tlght
nosum, 3 The largest fold of the tricuspid yventricle, viz., the auriculo-ventricular
fﬁi"‘;’;.,.,’f.;ﬁfl;’ﬁ‘;‘:ﬁ ";_”E-Li.*:,‘:‘,,.‘i,’,.mp;!; orifice, leading from the right auricle,
g:'"l!smgm e ﬁw Pl:lm':ﬂliﬁr! ﬂ_ﬁﬂrf- f: and the arterial orifice, cond ucting to
tached by the chordas tendine 1o the 1ricus. the pulmonary artery. The auriculo-

id valve. 7, 8. Other columne earnew. pentricular opening, (through which,
. Section of the external parietes of the lefi -

ventricle. 10, Section showing the thick- 11 ﬁg' 210, the P"ﬂbﬁ 15 []EI_.SSEd,} al-
ness of the ventricular sepium. 11. Left ready seen from the auricle, is situated

%';fl:}cﬁ?:ﬂ:m:: el yelve, 12 i the base of the ventricle ; it is oval in
Muscali papillares of the miiral valve —S. form, and is guarded by a large valve,
B named, from its tripartite figure, the
tricuspid valve (valvule triglochines). The arterial orifice, which
is circular in form, is situated, as already mentioned, at the summit of
the conus arteriosus (a); it is placed in front and to the left of the
auricular opening, and is also higher up. Tis orifice is guarded by
three small membranous folds, called the sigmoid or semilunar valves,
Between these two openings the muscular substance of the heart forms
a prominent rounded ridge, which projects into the ventricle, and
seems to mark off its cavity into two compartments,—one immediately
following the auricular opening, the other adjacent to the arterial orifice,
and forming the funnel-shaped portion or conus arteriosus previously
mentioned.

The tricuspid valve, (fig. 210, c) consists of three pointed flaps or
segments, of a triangular, or rather trapezoidal shape, formed by a
doubling of the lining membrane of the auricle and ventricle, contain-
ing within it numerous tendinous fibres. At their bases these segments
are continuous with one another, so as to form an annular membrane,
and are thus attached to the tendinous ring around the margin of the
auricular opening ; in the rest of their extent they lie in the cavity of
the ventricle, having the chord= tendinea attached to their free margin
and outer surface. One of the segments is turned towards the septum
of the ventricles, another is place§ more to the right, against the ante-
rior and right wall of the cavity ; whilst the third and largest division
of the valve, lying more on the left, is interposed, as it were, between
the auricular and arterial openings, and has its ventricular surface
directed forwards and upwards. he chord=e tendinee, already re-
ferred to, arising chiefly from the musculi papillares, but some also
from the wall and especially the septum of the ventricle, proceed to
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Fig. 212.

Fig. 212, Heart seen from behind, and having the left auricle and ventricle opened. Parts in
left auricle:—a. Smooth wall of auricular septum. ¢, ¢, ¢. Openings of the four pulmonary
veins, d. Lefi auricular appendage. e Slight depression in the septum, corresponding 1o the
fussa ovalis on the right side. A probe is een which passes down into the veninicle through the
auriculo-ventricular orifice.  Parts in left ventricle :—i. Posterior segment of the mitral valve,
behind which is the probe passed from the lefi auricle. n, n. The two gronps of musculi papil-
lares. o. Section of the thick walls of this ventricle, which may be compared with that of the
walls of the right ventricle, fig. 210. r. Entrance of inferior cava.

Fig. 213. Part of the left ventricle, and commencement of the aorta laid open to show the
sigmoid valves—a. Portion of the aorin. v. Muscular wall of left ventricle. 1,2, 3. Semilunar
or sigmoid valves. ¢. Corpus arantii in one of them. ¢. Thin lunated marginal portion or lunula.
£, ¢, . Sinuses of Val alva. . ¢, & Mouths of the two coronary arteries of the heart.  m. Anterior
segment of the mitra valve, the fibrous structure of which is continuous above with the aortic
tendinous zone, opposite the attiched margin of the sigmoid valve, marked 1. Oppozite the
valves, 2 and 3, the tendinous zone receives below the muscular substance of the ventricle . &
Larger ehorde tendines, o 0. Museuli papillares,

right ventricle, formed of lesser bundles, one from the anterior, the
other from the posterior surface, pass upwards and terminate each in
a blunted extremity, from which numerous chorde tendinee® branch
off 10 be inserted into the edges of a large valve (i), which protects
the apening leading from the left auricle. This opening (left auriculo-
ventricular, through which the probe descends) is placed at the left
and posterior part of the base ulP the ventricle, behind and to the left
of another orifice (aortic) which leads into the aorta. Tt is surrounded
by a tendinous margin, to which the valve above alluded to is attached.
This valve resembles in structure the tricuspid valve of the right
ventricle, but it is much thicker and stronger in all its parts, and,
moreover, it consists of only two pointed divisions or sezments, con-
tingous at their attached bases, whence it is named the bicuspid or
mitral valve. The larger of the two segments is suspended in front
of the other, between the auricular and tﬁe aortic orifices. There are
usually two smaller lobes at the angles of junction of the two principal
segments, more apparent than those of the tricuspid valve. The
chords tendinew are attached in the same way as to the tricuspid
valve, but they are altogether stronger, and perhaps less numerous.
A few muscular fibres also oceur in this valve. (Kiirschner.) The
arterial or aortic orifice is a smaller circular opening, placed in front
and to the right of the auriculo-ventricular opening, and very close to
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afterwards reached in the same way. (Reid.) Those fibres which
lie immediately beneath the superficial set have a similar arrange-
ment ; that is, they turn round the lower border of those which are
still deeper, and so on, forming shorter and shorter loops; the more
superficial including, as it were, the deeper loops. Having reached
the interior of the ventricles, they pass up to form the walls, the sep-
tum, and the musculi papillares of those cavities, and are ultimately
fixed to the auriculo-ventricular tendinous rings, either at once or
through the intervention of the larger chorde tendinez. In conse-
quence of the preceding arrangement, some anatomists have repre-
sented the fibres of the ventricles as consisting of a middle layer, in-
complete at the apex, and of an external and internal layer, which
are continuous with each other at the apex, through the aperture .
there left in the middle layer. According to Dr. John Reid, to whose
description reference has already been made, even the intermediate
fibres (or the middle layer) have a similar arrangement to those which
cover them, that is, the more superficial turn in beneath the still shorter
and deeper bands.

Some of this spiral set of fibres pass in or out at the interventricular
furrows before and behind, and then turn round one or the other ven-
tricles ; but others pass over the furrows and embrace both cavities.
Comparatively few fibres pass across the anterior longitudinal farrow
(c). Part of the fibres which join in forming the vortex (d ¢), appear
to come out of the anterior fissure (¢). On tracing these back into
the fissure, they are seen to be dovetailed, as it were, with fibres from
the right ventricle, which may be traced into the same fissure, and
then they take an almost longitudinal direction in the septum, contri-
buting especially to form its right part, and extending as far as its
base. (Reid.)

Circular fibres—Near the base of each ventricle there are found
nearly circular fibres, which dip into the anterior or posterior longitu-
dinal furrows, or pass across to the opposite side, and then entering
the substance of the ventricle, turn up towards the tendinous rings at
the base. More of these fibres cross over the posterior than the ante-
rior furrow ; when these latter are removed, the two ventricles may,
with very little force, be separated from each other.

The deepest fibres of all are also circular, or nearly so. Towards
the base of the ventricles they form imbricated bands, both ends of
which turn upwards to reach the tendinous rings. Some of these
embrace both ventricles, but the innermost only one.

Vessels and nerves—The substance of the heart receives its blood
through the two coronary arteries. All its veins terminate in the
right auricle; besides the great cardiac or coronary vein, (seen in fig.
209,) and another principal branch, there are two smaller orders of
veins which will be described hereafier. The cardiac nerves given
off by the cardiac plexuses appear rather small in comparison with
the bulk of the organ: they are derived partly from the spinal and
partly from the sympathetic system. Besides the large ganglia in the
cardiac plexuses at the base of tIE heart, the nerves present minute
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very large size of its blood corpuscles; they measure +5th of an inch
in length, and 315th in breadth. In the skate and shark tribe the cor-
puscles resemble those of the frog, in other fishes they are smaller.

From what has been stated, it will be seen that the size of the
blood corpuscles in animals generally is not proportionate to the size
of the body; at the same time Mr. Gulliver remarks, that, «if we
compare the measurements made from a great number of different
species of the same order, it will be found that there is a closer con-
nexion between the size of the animal and that of its blood corpuscles
than has been generally supposed;” and he has pointed out at least
one example of a very natural group of quadrupeds, the ruminants, in
which there is a gradation of the size of the corpuscles in relation to
that of the body.

Slructut‘e.—]".i‘he large corpuscles of the frog and salamander can
be easily shown to consist of a thin, transparent, vesicular envelope,
enclosing an a]:’Farem!]r solid oval nucleus in the centre, with a quantity
of softer red-coloured maiter disposed round the nucleus and filling up
the space between it and the envelope. When exposed to the action
of weak acetic acid, (fig. 225,°) the colouring matter is speedily ex-
tracted, and the nucleus becomes distinet, whilst the delicate envelope
is rendered so faint as to be scarcely visible ; but its presence may be
still ' made obvious by adding solution of iodine, which gives it colour
and opacity. If strong acid be used, the envelope will at length be
dissolved entirely. Pure water extracts the colour and distends the
vesicle by imbibition, altering its shape from oval to round, and making
the nucleus more conspicuous. Both the one and the other of these
reagents sometimes cause the envelope to burst; the pucleus then es-
capes, and the structure of the corpuscle is demonstrated still more
plainly. These effects are caused by the thinner exterior fluid passing
through, by endosmosis, to the thicker matter within the vesicle; and
precisely the opposite effect may be produced by immersing the cor-
puscles in a fluid of a sufficiently high degree of concentration, so as
to cause the predominant current to pass ﬁ'nm within outwards. Aec-
cordingly, on using a strong solution of salt or of sugar, the vesicles
will shrink and become thinner ; and, no doubt, the variations in plump-
ness which the corpuscles often naturally present are owing to differ-
ences in the degree of concentration of the surrounding liquid. The
nucleus (fig. 225,%) is rather more than a third of the length of the
corpuscles; it appears, especially afier being exposed to the action of
vinegar, to be composed of tolerably large granules, and, when so
treated at least, it is quite free from colour. The envelope appears as
an exceedingly fine, homogeneous, and pellucid membrane. The
coloured contents of the corpuscle is a pale red matter, very faintly

ranular; it surrounds the nucleus, and occupies the space between it

and the vesicalar envelope. The envelope and red matter are obviously

of a soft and vielding nature, for the corpuscles alter their shape on

the slightest pressure, as is beautifully seen while they move within

the vessels ; they are also elastic, for they readily recover their original

form again. It must be remarked, that the blood corpuscles when
42* '
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226). In a few moments after this has taken place, a heaving or
slowly oscillating motion is observable in the mass, and the rolls may
then become broken up, and the corpuscles more or less completely
disjoined (Jones). Generally the corpuscles separate on a slight im-
pulse, and they may then unite again. The nature of the attraction
exerted between the corpuscles is doubtful; but it may be remarked,
that the phenomenon will take place in blood that has steod for some
hours after it has been drawn, and also when the globules are im-
mersed in serum in place of liquor sanguinis.

Pale or Colourless Corpuscles (fig. 227).—These are comparatively
few in number, of a rounded and slightly flattened figure, rather larger
in man and mammalia than the red disks, and varying much less than
the latter in size and aspect in different animals. They are destitute
of colour, finely granulated on the surface, and specifically lighter than
the red corpuscles. Water has little effect on them; acetic acid brings
speedily into view a nucleus, consisting sometimes of one, but more
commonly of two or three, rarely four, large clear granules (fig. 227,%3);
a delicate envelope at the same time comes into view, which becomes
distended so as to augment the size of the globule, and is eventually
dissolved, the nucleus remaining.

Liquor Sanguinis, or Plasma.—This is the pale clear fluid in which
the corpuscles are naturally immersed. Its great character is its strong
tendency to coagulate when the blood is withdrawn from the circu-
lating current, and on this account it is difficult to procure it free from
the corpuscles. Nevertheless, by filtering the slowly coagulable blood
of the frog, as was first practised by Miiller, the large corpuscles are
retained by the filter, while the liquor sanguinis comes through in per-
fectly clear and colourless drops, which, while yet clinging to the
funnel, or after they have fallen into the recipient, separate into a pel-
lucid glassy film of fibrin, and an equally transparent diffluent serum.
When human blood is drawn in inflammatory diseases, as well as in
some other conditions of the system, the red particles separate from
the liquor sanguinis before coagulation, and leave the upper part of the
liquid clear. In this case, however, the plasma is still mixed with the
pale corpuscles, which, being light, accumulate at the top. On coagu-
lation taking place in these circumstances, the upper part of the clot
remains free from redness, and forms the well-known ¢ buffy-coat” so
apt to appear in inflammatory blood, Now, in such cases, a portion
of the clear liquor may be taken up with a spoon, and allowed to
separate by coagulation into its fibrin and serum, so as to demonstrate
its nature. Dr. A. Buchanan has pointed out another method of sepa-
rating the Iigunr sanguinis from the red corpuscles, which I have re-
peatedly tried with success: it consists in mixing fresh-drawn blood
with six or eight times its bulk of serum, and filtering through blotting
paper; the admixture of serum delays coagulation, and a great part of
the liquor sanguinis, of course diluted, passes through the filter, and
subsequently coagulates.

Coagulated plasma, whether obtained from buffy blood, or exuded
on inflamed surfaces, presents, under the microscope, a multitude of
fine filaments confusedly interwoven, as in a piece of felt; but these
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tardy coagulation of the blood would produce the same result as more
S[i‘reed}f aggregation of the corpuscles; it is well known, indeed, that
blood may be made to show the bufly coat by delaying its coagulation,
but buffed inflammatory blood is not always slow in coagulating.

Various causes accelerate, retard, or entirely prevent the coagula-
tion of the blood ; of these, it will here suffice to indicate the more
important and best ascertained.

1. Temperature.—Cold delays, and at or below 40 degrees Fahr.
prevents coagulation ; but even frozen blood, when thawed and heated
again, will coagulate. Moderate elevation of temperature above that
of the body promotes coagulation.

2. Coagulation is accelerated by free exposure of the blood, even
in vacuo, but especially by exposure to air and various other gases;
also, but in a less degree, by contact with foreign bodies generally.
On the other hand, the maintenance of its fluidity is favoured by
exclusion of air, and by contact with the natural tissues of the body,
so long at least as these retain their vsual vital and physical pro-
perties.

3. Cessation of the blood’s motion within the body favours coagula-
tion, probably by arresting those perpetual changes of material, both
destructive and renovative, to which it is naturally subject in its
rapid course through the system. Agitation of exposed blood, even
in vacuo, accelerates coagulation, most probably by increasing its
exposure.

4. Water, in a proportion not exceeding twice the bulk of the blood,
hastens coagulation; a larger quantity retards it. Blood also coagu-
lates more speedily when the serum is of low specific gravity, indica-
tive of much water in proportion to the saline ingredients.

5. Almost every substance that has been tried, except caustic potash
and soda, when added to the blood in minute proportion, hastens its
coagulation ; although many of the same substances, when mixed with
it in somewhat larger quantity, have an opposite effect. The salts of
the alkalies and earths, added in the proportion of two or three per
cent. and upwards, retard, and, when above a certain quantity, suspend
or prevent coagulation; but, though the process be thus suspended, it
speedily ensues on diluting the mixture with water. The caustic
alkalies permanently destroy the ccngnlahilitgr of the blood. Acids
delay or prevent coagulation. Opium, belladonna, and many other
medicinal agents from the vegetable kingdom, are said to have a
similar effect; but the statements of experimenters by no means
entirely agree respecting them.

6. Certain states of the system.—Faintness occasioned by loss of
blood favours coagulation; states of excitement are said to have,
though not invariably, the opposite effect. Impeded aération of the
blood in disease, or in suffocative modes of death, makes it slow to
coagulate. So also in cold-blooded animals, with slow circulation
and low respiration, the blood coagulates less rapidly than in the
warm-blooded ; and, among the latter, the tendency of the blood to
coagulate is strnn%esl in birds, which have the greatest amount of
respiration and highest temperature.













































































































































548 BRANCHES OF INTERNAL MAXILLARY.

the narrow end of the external pterygoid muscle, and crosses over the
inferior dental nerve. Speedily changing its course, the internal
maxillary artery passes obliquely forward and upward over the outer
surface of the same muscle (not unfrequently beneath it), and under
cover of the ramus of the lower maxilla, and of the lower end of the
temporal muscle. Approaching the superior maxillary bone, and op-
posite the interval between the two heads of the external pterygoid
muscle, the artery bends inwards to the spheno-maxillary fossa, where
it furnishes the terminal branches.

For sake of greater facility in arranging the numerous branches
furnished by this artery, it will be considered as divisible into three
parts, each giving origin to a group of branches. The first division 1s
that short part connected with the ramus of the lower maxilla, and
placed between that bone and the internal lateral ligament of the
temporo-maxillary articulation; the second is defined by the connexion
of tE: vessel with the muscles; while the third division includes that
portion which is again in close connexion with bone, viz., witi‘! the
superior maxilla and the fossa which it contributes to form.—It is to
be understood that this, like most other methods of merely artificial
arran%ement. is not free from objection. ,

. The branches given from the first part of the internal maxillary
artery,—that between the lower maxilla and the lateral ligament of
the joint,—are the tympanic, the middle and small meningeal, and the
inferior dental, each of which, it may be observed, passes into an
osseous foramen or canal.

The tympanic branch [a. tg'm ica] passes deeply behind the articulation of
the lower jaw, and enters the fissure of Glaser, supplying the laxator tympani
muscle, and the tympanic cavity, where it ramifies upon the membrana tympani.
It anastomoses i the tympanum with the stylo-mastoid and vidian arteries.
This little artery varies in its place of origin, in different cases.

The middle meningeal or greal meningeal artery, fig. 239, b, [a. meningea media, s.
magna, s. spinosa] 18 by far the largest of the branches which suﬂp]}* the dura mater.
It arises from the internal maxillary artery between the lateral hgament and the
lower jaw, and passes directly upwards under cover of the external pterygoid
muscle to the spinous foramen of the sphenoid bone. Through that foramen it
reaches the interior of the skull, where it ramifies between the dura mater and
the internal surface of the eranial bones, its numerous ramifications spreadin
over the sides and top of the cranium, along the deep arborescent grooves forme
on the inner surface of the bones. In its course within the cranium the middle
meningeal artery ascends upon the middle fossa of the skull to the anterior infe-
rior angle of the parietal bone, where it becomes lodged in a deep groove—some-
times in a distinct canal in that bone. From this point it divides into numerous
branches, which spread out, some upwards over the parietal bone as high as the
vertex, and others ackwards even o the oceipital bone.

Immediately after it has entered the cavity of the eranium, the middle menin-

al artery gives minute branches to the ganglion of the fifth nerve, and to the

ura mater near the sella turcica. One small branch (petrosal branch : artery of
the facial nerve,—Cruveilhier) runs backwards and outwards over the petrous
portion of the temporal bone, enters the hiatus Fallopii, and passes along the
aqueduct, sending offsets which anastomose with the stylo-mastoid artery. As it
ascends t h the middle fossa of the skull, the middle meningeal artery sends
branches which extend forwards to the orbit, and are found to inosculate with the
lachrymal, or some other branch of the nphlfha]mic artery.—The branches of this
artery supply the bones as well as the dura mater, to which.membrane they
adhere clﬂse{y when the skull is detached from it.

The middle meningeal artery is accompanied by two veins.



























SUBCLAVIAN ARTERIES, 557

from the outer border of the same muscle to the end of the artery,
opposite to the outer border of the first rib. - Each of these parts will
now be examined in detail. The first part only requires a separate
description for the right and the left side, for in it alone is there any
material difference in the anatomical history of the two vessels.

The first part of the right subclavian artery, [a. subclavia dextra,]
commencing at the division of the innominate behind the upper part
of the articulation of the sternum with the clavicle, close to the trachea,
and ending at the inner margin of the anterior scalenus muscle, arches
upwards and outwards away from the carotid artery across the root
of the neck, and in doing so ascends above the level of the clavicle,
the extent to which it reaches above that bone varying in different
cases. The whole of this division of the artery is deeply placed, heing
covered by the platysma, the sterno-mastoid, the sterno-hyoid an
sterno-thyroid, with the fascia separating those muscles. Behind, the
artery is opposite to, but separated by an interval from, the transverse
processes of the vertebra, which here are covered by the longus colli
muscle; and below it (along the concavity of its curve), and likewise
somewhat behind it; is the pleura, which 1s in contact with the vessel
till it rests on the first rib.

Veins.—The subclavian vein is lower than the first part of the right
subclavian artery, close under the claviele. In its course to join this
vein, the internal jugular crosses in front of the artery near the scalenus
muscle : and a vertebral vein lying a]{mg the inner side of the jugular,
has the same position with reference to the artery. The anterior
jugular vein, running outwards from the fore part of the neck beneath
the sterno-mastoid muscle, will likewise be found to cross the course
of the subclavian artery.

Nerves.—The vagus nerve crosses in front of the artery, and on the
inner side of the internal jugular vein, as would be expected from the
relative position maintained by the vein and nerve along the neck:
the recurrent laryngeal branch of this nerve turns upwards behind the
artery, hooking, as it were, under the vessel, between it and the pleura.
Behind the vessel and the vertebral eolumn, but not in contact with it,
lies the chain of the sympathetic nerve; and some branches cross be-
fore the artery.

The first part of the left subclavian, Ela. subclavia sinistra,] differs
from the right subclavian in origin, and, as a consequence of this,
differs likewise in length, direction, and connexions. It arises from
the end of the transverse part of the arch of the aorta, and ascends to
the margin of the first rib, behind the insertion of the anterior scalenus
muscle to that bone. It is therefore longer than the first part of the
right subclavian, and ascends almost vertically out of the chest, instead
of arching, like that vessel, outwards across the neck. Commencing
then from the deepest part of the aortic arch, the left subclavian is at
first behind the left lung, and is covered in front and on the left side
by the pleura; it is placed before the vertebral column (on which is
laid the longus colli muscle), and lies, for a short space, in front of the
w@sophagus, (bere deviating to the left side) and the thoracic duct.
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ULNAR ARTERY.

L]
The ulnar artery, [a. ulnaris,] fig. 244,* extends from the point of
bifurcation of the rgrar:hial just indicated, along the inner side of the
fore-arm, into the palm of the hand, where, joining a branch of the
radial, opposite the muscles of the thumb, it forms the superficial pal-
mar arch. In this course it inclines first downwards and inwards, de-
scribing a slight curve, the convexity of which is directed inwards, and
passes under cover of the superficial muscles arising from the inner
condyle of the humerus, viz., the pronator teres, flexor carfri radialis,
palmaris longus, and flexor sublimis, until it reaches the flexer carpi
ulnaris, about the junction of the upper with the middle third of the
fore-arm ; at this point the artery comes into contact with the ulnar
nerve, (previously separated from it by a considerable interval,) and,
changing its direction, descends vertically with the nerve towards the
inner border of the palm of the hand., Guided as it descends by the
tendon of the flexor ulnaris muscle, along the radial berder of which
it is now placed, the ulnar artery reaches the outer or radial side of
the pisiform bone, where, still accompanied by the nerve, it passes
over .the cutaneous surface of the anterior annular ligament of the
wrist into the palm of the hand. Its disposition in the hand will be
separately described.

In the first half of its course through the fore-arm, the artery is
deep-seated, being covered by the muscles arising from the inner con-
dyle of the humerus which have been already enumerated. About
the middle of the fore-arm it is only slightly overlapped by the flexor
carpi ulnaris; but below that, it becomes comparatively superficial,
being covered only by the skin, the fascia of the fore-arm and a thin
layer of membrane by which the vessel is bound down to the muscle
beneath. At first the ulnar artery rests on the insertion of the bra-
chialis anticus into the coronoid process of the ulna ; then on the flexor
profundus in the rest of the fore-arm ; and lastly, on the annular liga-
ment of the carpus. Below the point at which it emerges from under
the flexor carpi ulnaris, (or a little below the middle of the fore-arm,)
the tendon of that muscle is on its inner or ulnar side.

Nerves.—The median nerve lies immediately on the inner side of
the ulnar artery at its origin, but the nerve soon passes over the vessel,
and is then separated from it by the second head of the pronator teres
muscle. As the ulnar nerve descends behind the inner condyle of
the humerus, it is separated from the ulnar artery by a considerable
interval at the upper part of the fore-arm; but as the artery inclines
inwards, it approaches the nerve, and is accompanied by it in the
lower half of its course—the nerve lying close to its inner side. A
small branch of the ulnar nerve descends upon the lower part of the
vessel.

Veins.—Two veins (vene comiltes), which have the usual arrange-
ment of such veins, accompany the ulnar artery.

On the wrist, the ulnar artery rests on the anterior annular ligament,
and is covered by the skin and fascia. The pisiform bone is to its
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inner side; the ulnar nerve is also on the same side, but somewhat
behind the artery.

PECULIARITIES OF THE ULNAR ARTERY.

Most of these peculiarities have reference to the of origin of the artery, a
subject already alluded to in the descriptions of the variations observed in the
branches of the axillary and in the place of bifurcation of the brachial artery. In
a considerable number of observations, the ulnar artery was found to deviate, in
regard to its origin, in nearly the proportion of 1in 13. In all cases but one, (in
which it arose between two and three inches below the elbow-joint, in conse-
quence of a late bifurcation of the brachial artery,) the place of origin of the ulnar
artery was hizher than usual. DMoreover the brachial was, more frequently than
the axillary, the source from which it sprang; indeed, the examples of its origin
from the trunk at different parts appeared to decrease in number ?Fwarda.

The position of the ulnar artery in the fore-arm is more frequen IY altered than
that of the radial. When it arises in the usual way, the course of this artery is
not often changed ; but it has been seen to descend apart from the tendon of the
flexor carpi ulnaris, instead of being close to its radial border.

The position of the ulnar artery in the upper arm, when it arises high up, has
been previously adverted to. In the fore-arm, it almost invariably, in cases of
premature origin, descends over the muscles arising from the nner condyle
of the humerus, only one exception to this rule having been met with. Most
commonly it is covered by the fascia of the fore-arm; but now and then a case

; occurs in which the vessel rests on the fascia, and

[Fig. 244. is subcutaneous. In a very few instances the artery

lay partly beneath the skin, and partly beneath the

fascia, being subecutaneous for a short distance in

the upper part of the fore-arm, and subaponeurotic
lower down.

As to size, the ulnar artery presents some pecu-
liarities, which, being accompanied by deviations
of an opposite and compensating character in the
radial artery, will be noticed with that vessel.

BRANCHES OF THE ULNAR ARTERY.

In the fore-arm and on the wrist, the ulnar
artery gives ofl several branches, which
have received particular names.  The
branches in the fore-arm are the anterior
and posterior recurrent, the interosseous, and
several muscular branches. Those given at
the wrist are named carpal branches (ante-
rior and posterior).

Fig. 244. The arteries of the fore-arm. 1. The lower part
of the biceps muscle. 2. The inner condyle of the humerus
with the humeral origin of the pronator radii teres and flexor
carpi radialis dividaﬁl acrogs. 3. The deep portion of the
pronator radii teres. 4. The supinator longus muscle. 5.
‘The flexor longus pollicis. 6. The pronator quadratus, 7.
The flexor profundus digitorum. 8. The flexor carpi ulnaris,
9. The annular liﬁamant with the tendons passing beneath it
into the palm of the hand ; the figure is placed on the tendon
of the palmaris longus muscle, divided close to 118 insertion.
10. The brachial artery. 11. The anastomotica inoscu-
lating superiorly with the inferior profunda, and inferiorl
with the anterior ulnar recurrent. 12, Theradial artery. 1
"The radial recurrent arery inosculating with the termination
- of the superior profunda. 14. The superficialis vole. 15.

The ulnar artery. 16. Its superficial palmar arch giving off
= digital branches to three fingers and a halfl 17. The magna
pollicis and radialis arteries, 18, The posterior ulnar recurrent. 19, The anterior interosseous
artery. 20, The posterior interusseous, as it is passing through the interosseous membrane.—W.]
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The superficial palmar artery, at its commencement, rests on the
annular ligament of the wrist, and slightly on the short muscles of the
little finger ; then on the tendons of the superficial flexor of the fingers,
and the divisions of the median and ulnar nerves, the latter of which
accompanies the vessel for a time. It is covered towards the ulnar
border of the hand by the palmaris brevis, and afterwards by the
palmar fascia and the integument.

The branches given off %r the superficial palmar arch, which are
generally numerous, are as follows :

The deep or communicating branch (cubitalis maniis profunda,—Haller) arises
from the ulnar artery at the commencement of the palmar arch, a little beyond
the Emlfﬂrm bone, sinks deeply between the flexor brevis and the abductor of
the little finger, and then inosculates with the palmar termination of the radial
artery, thereby completing the deep palmar arch.

Small branches, some following a retrograde course to the annular ligament,
are given off to the parts in the palm of the hand from the upper or concave side
of the palmar arch.

The digital branches [digitales communes], usually four in number, pro-
ceed downwards from the convexity of the palmar arch to supply both sides of
the three inner fingers, and the ulnar side of the fore-finger. ‘I')]rle Sirst digital
branch inclines inwards to the ulnar border of the hand, and after giving minute
offsets to the small muscles of the little finger, runs along the inner margin of its
phalanges. The second runs along the fourth metacarpal space, and at the root
of the fingers divides into two branches, which proceed along the contignous
borders of the rin -ﬁns:er and little finger. The third is similarly disposed of to
the ri:;s—ﬁnger and middle finger, and the fourth to the latter and the index-finger.
The radial side of the index-finger and the thumb are supplied from the radial
artery.

Tl?:a digital arteries, placed at first superficial to the tendons, then lie between
them, accompanied by the digital nerves as far as the clefts of the fingers, where
they are joined by the anterior interosseous arten'.esL'bmuches of the deep arch.
On the E.iE]lﬁs of the fingers, each artery lies beneath the corresponding nerve, and

ives branches which supply the sheaths of the tendons, and the joints, some of
ﬁ;.em anastomosing across front of the bone with similar branches from the
opposite side. Atabout the middle of the last phalanx, the two branches for each
finger converge and form an arch, from which proceed numerous small offsets to
supply the matrix of the nail and all the structures at the tfiip of the finger.

l‘ie peculiarities observed in the branches of the superficial palmar arch, will
be noticed after the description of the deep arteries of the hand.

RADIAL ARTERY.

The radial artery, [a. radialis,] fig. 244," in direction, though not in
size, appears to be the continuation of the brachial. It extends from
the bifurcation of the latter, obliquely along the front of the fore-arm
as far as the lower end of the radius, below which it turns round the
outer border of the wrist, and then descending to the back of the space
between the metacarpal bones of the thumb and fore-finger, passes
forwards to the palm of the hand, which it crosses towards the inner
side, so as to form the deep palmar arch. From the change in its
course at the lower end, the directions and connexions of the radial
artery may be separately described in the fore-arm, on the wrist, and
in the hand. _ : :

In the fore-arm, the direction of this artery is from the point of bi-
furcation of the brachial opposite to the neck of the radius towards
the fore part of the styloid process of that bone. It descends at first
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osseous branches of which, being increased in size, divide at the eclefts of the
fingers, and form such collateral digital branches as are not derived from the
usual source. But a defective superfical arch may, as before mentioned, be
reinforced from other vessels, viz., from the superficial volar, from an enlarged
median artery, or from a large metacarpal bmnc];l.

It sometimes, but more rarely, happens, that the radial system of vessels is
deficient; in which case the superficial arch (which belongs to the ulnar system)
may supply all the digital arteries to the thumb and fingers, or one of these may
be derived from the superficial volar, the median, or the radial interosseous.

DESCENDING AORTA—THORACIC AORTA.

From the point at which its arch is considered to terminate—the
lower margin of the third dorsal vertebra—the aorta descends along
the fore part of the spine to the fourfh lumbar vertebra, where it
divides into the common iliac arteries. The direction of this part of
the vessel is not vertical, for as its course is influenced by the spine,
upon which it rests, it is necessarily concave forwards in the dorsal
region, and convex forwards in the lumbar. Again, its commence-
ment is at the left side of the bodies of the vertebra; its termination
also inclines a little to the left, whilst about the last dorsal veriebra it
is nearly upon the median line. From this arises another slight curve,
the convexity of which is to the right side. 'Within the thorax, where
the offsets are small, the aorta diminishes but little in size; in the ab-
domen the diminution is considerable, in consequence of large branches
being furnished to the viscera in that cavity.

That part of the aorta (below the arch) which is situated in the
thorax is called the thoracic aorta [aorta thoracica descendens], fig.
236, B.; it extends from the lower border of the third dorsal veriebra
on its left side, to the opening in the diaphragm in front of the last
dorsal vertebra. It lies in the back part of the interpleural space (the
posterior mediastinum), being before the spine and behind the root of
the left lung and the pericardium; its left side is in contact with the
corresponding pleura and lung, and close on the right side are the
azygos vein, the thoracic duct and @sophagus. The latter tube, how-
ever, towards the lower part of the thorax, inclines in front of the
artery, and near the diaphragm gets somewhat to its left side. The
small azygos vein crosses behind the thoracic aorta.

The branches derived from the thoracic aorta are numerous but
small. They are distributed to the walls of the thorax, and to the
viscera contained within it—the latter being much the smaller and
least numerous branches.

The branches to the viscera are very irregular in their number and
place of origin. They are as follows :—

The pericardiac branches [a. pericardiac®] are some very small and irregular
vessels which pass forwards and ramify on the pericardium.

The brmhia}] arteries (bronchiales) are the proper nutritious arteries of the sub-
stance of the lung: they aceompany the bronchial tubes in their ramifications
through that orzan, and they also supply the bronchial glands, and in part the
:egnpﬁagus. These vessels vary frequently in number, and in_their mode of
origin. The bronehial artery of the right side arises from the first aortic inter-
costal artery, or by a common trunk with the left bronchial artery from the tho-
racic aorta: on the left side there are generally two bronchial arteries, both of
which arise from the thoracic aorta, one near the commencement of that trunk,

and the other, named inferior bronchial, lower down. Kach artery is usually
50*
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wards and outwards as far as its outer end, where the incision may be with
advantage curved for a short space (about an inch) upwards.

. This and the other iliac arteries might be operated on by means of straight
incisions in a line from the umbilicus to the middle of Poupart’s ligament, or a
little to the outer side of this line. But the division of the muscles on the fore
; of the abdomen is liable to the objection that the peritoneum must be disturbed
in front as well as behind ; and, moreover, a curved incision has the advantage
of giving more room laterally than one which is merely straight.

The museles and the fascia transversalis being divided, and the peritoneum
(to which the spermatic vessels adhere) being raised, the artery is found where
the finger of the surgeon, introduced into the wound, begins to descend into the
true pelvis, along the border of the psoas muscle.

In contact with the artery will be seen the following structures, each oceupying
the position already mentioned, viz., lymphatic glands, the circumilex iliac vein,
and the external ilhac vein.

In order to the ligature, it is necessary to divide a thin and sometimes
resistant membrane, which binds the vessels down to the fascia iliaca.

EPIGASTRIC ARTERY.

The epigastric artery (epigastrica inferior) fig. 236, ¢; fig. 250,
arises from the fore part of the external iliac
artery, usually a few lines above Poupart’s (Fig. 252.
ligament. At first the artery inclines down-
wards, so as to get on a level with the liga-
ment, and then changing its direction, passes
obliquely upwards and inwards between the
fascia transversalis and the peritoneum, to
reach the rectus muscle of the abdomen. It
then ascends almost vertically behind that
muscle (being placed between it and its sheath,
where this latter exists). Having given off
lateral muscular branches, the epigastric artery
terminates above the umbilicus in several ofi-
sets, which ramify in the substance of the mus-
cle, and anastomose with the terminal branches

Fig. 232. A view of the anterior and inner aspectof the thigh,
showing the course and branches of the femoral artery. 1. ‘Lhe
lower partof the aponeurosis of the external oblique muscle; its
inferior margin 18 Poupart’s ligament. 2. The external abdo-
minal ring. 3, 3. The upper and lower part of the sartoriua
musele ; its middle portion having been removed. 4. The rectus.
5. The vastus internus. 6. The patella. 7. The iliacus and

goas ; the latter being nearest the artery. 8 The pectineus.

The adductor longus.  10. The tendinous canal for the femo-
ral artery formed by the adductor magnus and vastus internus
muscle.” 11. The adductor magnus. 12. The gracilis. 13. The
tendon of the semi-tendinosus. 14. The femoral artery. 15.
The superficial circumflexa ilii artery laking its course along the
line of Poupart's ligament, to the crest of the ilium. 2. The
superficial epigastric artery. 16. The two external pudie acte-
ries, superficial and dee 17. The profunda artery, giving off
18, its external circumflex branch ; and lower down the three

rforantes. A small bend of the internal circumflex arery (8)
is seen behind the inner margin of the femoral, just below the
deep external pudic artery. 19. The anastomotica magna, de-
scending to the knee, upon which it ramifies (6).—W.]

of the internal mammary and inferior intercostal arteries; some of its
branches communicate also with offsets from the lumbar arteries.
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