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MITHORS -PREFACE.

—

THis little work is an epitome of a course of lectures
which for about ten years I had the honour of de-
livering at the Ecole des Beaux Arts. If during that
time I have arrived at a right understanding of the
teachings of anatomy, I owe it to the great interest
taken in the subject by my listeners of all ages; and
my first duty is to thank them for their free inter-
change of ideas with me, thus enabling me to under-
stand their requirements and the mode of answering
them. But if the mode of exposition I have adopted
is to be rendered clear to a constantly renewed
audience, I must, in publishing this work, first explain
to the reader how the lectures are to be used, and
the principles which guided me in"their production.
This summary of anatomy is intended for those
artists who, having commenced their special studies,
have drawn the human form either from the antique
or from the living model—who, in a word, have
already what may be termed a general idea of
forms, attitudes, and movements. It is intended to

furnish them with a scientific notion of those forms,
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attitudes, and movements. Thus it-is far less a de-
scription of the forms of a particular region than the
anatomical explanation of those forms, and of their
modifications in a state of repose or movement, that
we have in view. That is why, instead of proceeding
from the superficial parts to the deeper organs of
the skeleton, we take the latter as the starting-point
of our studies. In this way alone can we determine
the laws which govern the movements of the adjacent
segments of the members upon each other, and the
movements of the members with regard to the trunk,
as also the reciprocal action of these segments towards
each other and in relation to the whole body:.

When to these fundamental notions is added the
knowledge of the muscular masses which move these
bones, the artist will at once be enabled to analyse
through the skin as through a transparent veil the
action of the parts which produce the forms with
their infinite variety of character and movement.

This method of teaching, which may be said to
proceed by synthesis, differs from that followed by
the generality of works on this subject—books which
treat by analysis. We make special allusion to the
treatise of Gerdy,* which is about the most careful

* P. N. Gerdy : *“ Anatomy of the Forms of the Human Body for
Painting, Sculpture, and Surgery.” Paris, 1829.
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work on plastic anatomy yet published, but which
errs in a somewhat too lengthy description of the
exterior form, whilst sufficient space is not devoted
to explaining the anatomical reasons of those forms.
On the other hand, the remaining anatomical works in
the hands of the students in our art schools generally
comprise a volume of text and an illustrated atlas.*
Under these conditions, may I be allowed to remark,
somewhat severely, it may be, that our young artists
study the atlas by copying and re-copying the plates,
but do not read the text. Thus it will be under-
stood why, in this work, a different method has been
pursued ; and the fact of the plates being intermixed
with the text, and in such a way that they cannot
well be understood without the aid of the accompany-
ing pages, will in all probability result in the student
thoroughly and carefully perusing the text.

Passing on to the manner of using the present
work, we must acknowledge that reading anatomical
details is at first dry; it will always be so, unless
proceeded with in a simple and systematic manner,
In the oral courses, the lecturer, handling the objects,
and aided by his improvised drawings on the black-

* It is not always thus abroad. Thus in Germany there is the
work of E. Harless (** Lehrbuch der Plastischen Anatomie fiir Akade-
mische Anstalten.” Stuttgart, 1876 : 2nd edit.)
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board, can make the most complex parts interesting ;
and by adroit repetitions and varied illustrations,
fix the attention and render the subject compre-
hensible, whereas it is quite different in a written
description. In this case it is the reader who must
animate the text for himself, by examining and
manipulating the parts needful for the elucidation of
the descriptions. For this purpose a skeleton and a
good plaster cast will suffice. On the cast, with the
aid of the plates which accompany the text, it will be
easy to follow the course of the muscles; and in this
way alone will the study of them become profitable,
the student being enabled to examine the model on
different sides. By handling the bones, by placing the
articulating surfaces in contact, the dry descriptions
of articulated mechanism will take a tangible form,
and will henceforth remain impressed on the ﬁieu‘mr}f.
Notwithstanding our diagrams of the movements of
pronation and supination for example, it is only by
handling the bones of the fore-arm that the student
will be enabled to fully appreciate the marvellous
mechanism by which the rotation of the radius round
the ulna is effected, allowing the hand to present
alternately its palmar and dorsal surface; and the
same is the case as regards the skeleton of the foot

and head, and the movements of the lower jaw, &c.
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The artist will find in this book some pages devoted
to the facial angle, to the forms of the head, draciy-
cephalic and dolichocephalic heads, and to some other
questions of anthropology, and will doubtless thank
us for having considered here ideas which are daily
becoming familiar to the general public.

Our only regret concerning these anthropological
studies is that the limits of this volume did not permit
us to go deeper into the teachings of the anthropo-
logical laboratory, the direction of which was confided
to me after the loss of our illustrious master, Broca.

I take this opportunity of expressing my gratitude
to my excellent master, Professor Sappey, who allowed
me to borrow from his magnificent treatise on anatomy
the figures on osteology and myology which consti-
tute the chief merit of this work ; and to my friend
and colleague, E. Cuyer, whose skilful pencil repro-
duced the figures from the photographic atlas of
Duchenne, as well as the two illustrations of the
Gladiator, and the sundry diagramatic drawings which
complete the theoretical explanations of the text.

M. DUVAL.
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AERTISTIC ANATOMY

CHAPTER: 1.
INTRODUCTION.

Anatomy in general; the anatomy of the external forms of man:
physiology of the same. Origin of the knowledge of the Greek
artists of the anatomy of the external forms; the influence of
gymnastics upon Greek art. The Renaissance and anatomical
study : Mundini de Luzi (1316). — The anatomical studies of
Leonardo da Vinci, Michael Angelo, and Raphael. Titian and
André Vesale. The anatomical course of the School of Painting
(1648). What the artist requires in the study of anatomy : pro-
portions, forms (or contours), atfitudes, movements. The order
of these studies ; divisions of the subject.

ANATOMY, as the derivation of the word indicates
(from ava, across, and Tous, section), is the study
of the parts composing the.body—muscles, bones,
tendons, ligaments, various viscera, &c.—parts which
we separate one from the other by dissection, in order
to examine their shapes and their relations and con-
nections.
This study may be accomplished in various ways :
(1) from a philosophical and comparative point of
view, by seeking the analogies and differences that
the organs present in animals of different species—
which is called Comparative Anatomy,; (2) from a
B
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practical point of view, by seeking out the arrange-
ment of organs, the knowledge of which is indispens-
able to the physician and surgeon—this is called
Surgical or Topographical Anatomy,; (3) by examin-
ing the nature and arrangement of the organs which
determine the external forms of the body—this is
Plastic Anatomy, called also the Anatomy of External
Forms, the Anatomy of Artists. It is the anatomy of
external forms that we shall study here ; but as the
artist ought to know not only the form of the body in
repose, or in the dead subject, but also the principal
changes of form in the body when in a state of
activity, of movement, and of function, and should
understand the causes which determine these changes,
plastic anatomy ought to be complemented by a cer
tain amount of knowledge of the functions of the
organs, e¢.g., muscles and articulations; so that under
the title of anatomy of the external forms of man
we shall study at the same time the anatomy and
the physiology of the organs which determine these
forms. We should be contending for what has been
long since conceded, were we to endeavour to show to
what an extent the studies of anatomy and physiology
are indispensable to the artist, who seeks to represent
the human form under many and various types of
action. Nevertheless, it may be useful to explain how
the clkefs-d’auvre of ancient art have been produced
with admirable anatomical exactness, by men who
certainly had not gone through any anatomical studies,
and to show what special conditions aided them te
acquire, by constant practice, the knowledge that we
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are obliged to seek day by day in the study of

anatomy.

The Greek sculptors have reproduced the human
form with marvellous anatomical exactness ; in fact,
the works of Phidias (the 7/eseus and the /Zlissus),
those of Myron (the Discobolus), those of Lysippus
and of Praxiteles (the Slegping FFawn), those of Agasias
(the Fighting Gladiator), and other masterpieces given
as models in all the schools of art, are such that it is
impossible to find fault with them, or to discover in
them the least inexactitude, either from an anatomical
or a physiological point of view ;* in fact, not only
are the muscles, for example, prominent exactly in
their places, but more than that, these prominences
are differently accentuated in corresponding muscles
on the different sides, according to the nature of the
movement ; one side will present the muscles swelled
up in a state of contraction, or the muscles may be in
repose, that is, relaxed and relatively flattened. At the
time when these works of art were produced, the study
of anatomy, or even the dissection of the human body,
had not yet been attempted ; the respect in which the
dead body was held was such, that the physicians
themselves, who should have been able to justify their
motives for this study, had never as yet dissected a
human body; in order to supply this want of direct
knowledge Hippocrates had dissected animals, and

* We must look for other reasons than ignorance or indifference to
explain the fixed scapula in pre-Phidian sculpture or the exaggerated
forms given to the extensor brevis of the foot and other muscles. This
qualification is necessary to this general statement.—ED,

B 2
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had arrived at certain conclusions by the analogy
that exists between the organs of quadrupeds and
those in man. Galen himself dissected monkeys
only, seeking to confine his examination to animals,
whose anatomical construction might be considered
as most closely resembling that of man. Galen
never possessed a human skeleton, for in a passage
in his anatomical works, he states the pleasure that
he found in studying at last some human bones that
had been deposited in a marshy place by a river which
had overflowed its banks. We seem then to have
a singular contradiction between these two facts, as
we know on the one hand, that the Greek artists have
shown in their works a most rigorous anatomical
exactitude, whilst on the other hand, neither they
nor their contemporary physicians and surgeons had
made a study of the anatomy of man by the practice
of dissection.

But this contradiction disappears altogether when
we examine the conditions which permitted those
artists to have constantly before their eyes the nude
human body, living and in motion, and so set them
to work to analyse the forms, and thus to acquire
by the observation of the mechanism of active mus-
cular changes, an empirical knowledge, as precise
as that which is now obtained by the accurate
study of anatomy and physiology. It is sufficient,
in fact, to recall to mind the extreme care the
ancients gave to the development of strength and
of physical beauty by gymnastic exercises. In
Homer we see the heroes exercising themselves in
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racing, in quoit throwing, and in wrestling; later
we come to the exercise of the athletes who trained
themselves to carry off the palm in the Olympic
games ; and it is evident, in spite of the ideas that
we hold now respecting wrestlers and acrobats, that
the profession of an athlete was considered a glorious
one, as being one which not only produced a con-
dition of physical beauty and high character, but
constituted in itself a true nobility. Thus the
life of the gymnast came to exercise a decisive in-
fluence on Greek art. The prize of the conqueror
in the Olympic games was a palm, a crown of leaves,
an artistic vase; but the chief glory of all was that
the statue of the victor was sculptured by the most
celebrated artist of the time. Thus Phidias produced
the handsome form of Pantarces, and these athletic
statues form almost the only archives of the Olym-
piads, upon which Emeric David was able to recon-
struct his Greek chronology. From these works, which
became ideals of strength and beauty, the artist had
long been able to study his model, which he saw naked
every day, not only before his exercises, whilst rubbing
himself over with oil, but during the race, or the leap-
ing match, which showed the muscles of the inferior
extremities, or during the throwing of the quoit,
which made the contractions of the muscular masses
of the arm and the shoulder prominent ; and during
the wrestling matches, which from the infinite varieties
of effort, successively brought all the muscular powers
into play. Was it then surprising, that the images
of the gods destitute of movement and of life, which
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had so long satisfied the religious sentiment of the
people, were succeeded by artistic representations of
man in action in statues such as could embody the idea
of strength and beauty, studies of the living statues of
the gymnasium? Further we shall see the decline of
art proceed side by side with the abandonment of the
exercises of the gymnasium. Much later, in the Middle
Ages, art awoke and embodied ideas in figures with-
out strength and life indeed, but which nevertheless
express in a marvellous manner the mysterious aspira-
tions of the period ; but these have not anything in
common with the realistic representation of the human
form well developed and active, as seen in Greek art.
At the time of the Renaissance, artists not having any
longer a living source of study in athletic sports, recog-
nised the necessity of seeking for more precise know-
ledge in the anatomical study of the human body, in
addition to the inspiration drawn from the study of
the antique, and thus we see that the revival of the
plastic arts came about at the time of the introduc-
tion more or less regular of the practice of dissection.
This was not brought about without some difficulty.
In the year 1230, Frederic II., Emperor of
Germany and King of the Two Sicilies, passed
a law prohibiting the practice of medicine without
the practitioners having first studied the anatomy
of the human body. In spite of two papal ex-
communications hurled against the author of this
edict, dissections were henceforth regularly pursued
in Italy; and one century later —in the year
1316—Mundini de Luze was able to write the
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first treatise on human anatomy, containing des-
criptions made from studies of the dead body.

This treatise was printed
in 1478. Artists rivalled
physicians in the ardour with
which they pursued their
anatomical studies; and it
may be said that all the
painters and sculptors in the
fifteenth century gave most
careful attention to dissec-
tion, or at least studied
demonstrations made upon
the dead body, for all have
left amongst their drawings
studies that leaves no doubt
on this head. Among
the great masters it may
be noted that Leonardo da
Vinci (1452—1519), has left
thirteen portfolios of various
drawings and studies, among
which are numerous anato-
mical studies of remarkable
fidelity. The greater num-
ber of these were taken
from Milan by the French
in 1796, and afterwards they
were in part restored to

Fic. 1

Reproduction of a drawing of an
anatomical study by Leonardo de
Vinci. (Choulant’s work, page 8.)
This design represents the minute
dissection of the muscles of the lateral
region of the neck and trunk.

Italy, some of them, however, went to enrich the

British Museum in London,

and were published by
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Chamberlain* In Fig. 1 is reproduced one of these
anatomical drawings. It shows with what care—per-
haps with over-scrupulous care—the illustrious master
endeavoured to separate by dissection the various
fasciculi of pectoral muscle, deltoid, and sterno-cleido
mastoid. It may be noted also that in the 77eatzse
on Painting Leonardo da Vinci devotes numerous
chapters to the description of the muscles of the
body, the joints of the limbs and of the “cords and
small tendons which meet together when the muscles
contract to produce its action,” &c.; and finally, in
this same 7 reafise on Painting, he makes allusion at
different times to a Z7reatise on Anatomy, which he
intended to ‘publish, and for which he had gathered
together numerous notes. These are fortunately
preserved in the Royal Library at Windsor.

Michael Angelo also (1475—1564) made at
Florence many laborious studies of dissections, and
has left among his drawings beautiful illustrations
of anatomy, of which several have been published
in Choulant’s work, and by Seroux d’Agincourt.t
Finally, we have numerous drawings by Raphael
himself, as proof of his anatomical researches, among
which we ought to mention as particularly remark-
able, a study of the skeleton intended to give him
the exact indication of the direction of the limbs

* See Ludwig Choulant, Gesichte und Bibliographie des Anatom-

eschen Abbildungen. Leipzig: 1852, (A very curious work wherein
is found much information respecting the connection of anatomy with
the plastic arts.)

t Seroux D'Agincourt, History of Art Ly its Monuments. Paris:
1811, Vol. i., p. 177.
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and the position of the joints for a figure of the
swooning Virgin in his painting of the Entombment
(Choulant, p. 15). We cannot end this short
enumeration without quoting further the names of
Titian and André Vesale, in order to show into
what intimate relations artists and anatomists were
brought by their common studies. Titian, in fact,
is considered the real author of the admirable figures
which illustrate the work—*De Humani Corporis
Fabrica"—of the immortal anatomist, André Vesale,
justly styled the restorer of anatomy. It is
necessary, however, to add that though some of
the drawings are by Titian, the greater nuinber were
executed by his pupil, Jean Calcar, as is pointed
out in the preface to the edition of the work pub-
lished at Bale in 1543.

The renaissance of the plastic arts and that of
anatomy were therefore simultaneous, and closely
bound up one with the other; ever since that time it
has been generally recognised that it is necessary to
get by anatomical study that knowledge of form
which the Greeks found themselves able to embody
in consequence of the opportunities they had of study-
ing the human figure in the incessant exercises of
the gymnasium. Again, in 1648, when Louis XIV.
founded at Paris the Académic de Peinture et de
Sculpture, which later on took the title of the
Lcole des beaux-arts, two sections of study were in-
stituted side by side with the studios properly so
called, for imparting to the pupils instruction con-
sidered as fundamental, and indispensable to the
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practice of art. These were the sections of per-
spective and anatomy:.

It is not our place to plead, otherwise than by the
preceding historical considerations, the cause of an-
atomy in its relation to painting and sculpture; but
we ought at least to examine what method is likely
to prove the most useful for its study. If each ana-
tomical detail does not correspond to an artistic
need we are liable in following any treatise written
with other than an artistic aim, to be entangled in
superfluous names and into useless descriptions ; while
at the same time we might neglect details which are
to the artist of great importance, although considered
of secondary value by authors who have written espe-
cially for students in medicine.

We ought, then, to ask ourselves, in the first
place, what are the ideas that the artist should
seek for in his study of anatomy ? To this question
all will reply that the ideas of proportion, of form,
of attitudes and movements, are those in which
anatomy is relied upon to furnish precise rules; and
as the expression of the passions, either in painting
or sculpture, cannot be reproduced except by various
changes in the general attitude of the body, and in
the special mechanism of the physiognomy moved
by the muscles, we must conclude that our study
should deal not only with proportions, form, atti-
tudes and movements, but also with the expression
of the emotions and passions. This, then, is the
object to be attained. Suppose we try to accomplish
it by examining in a first series of studies all that
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belongs to proportions ; afterwards, in a second series,
all that has relation to form; in a third, attitudes,
&c. Such an order of proceeding, logical though it
be, will have the disadvantage of causing numerous
repetitions, and the more serious inconvenience of
artificially separating parts which in the structure
of the body are intimately connected. Thus, form
is determined sometimes by osseous prominences,
sometimes by the soft parts, which may be muscular
or tendinous. Attitudes are determined by the mus-
cles; but these are subject to laws which result from
the position and action of the joints; so with move-
ments, in the expression of which it is necessary to
consider, at the same time, what the conformation of
the osseous levers (the direction of the bones and their
articulation) allows, as well as that which the mus-
cles accomplish, also the direction of the muscles
and the differences of shape produced by their swell-
ing and tension in action, as well as when the antago-
nist muscles are relaxed. Proportions themselves
cannot be defined without an exact knowledge of the
skeleton, for it is the bones alone which should fur-
nish us with the marks from which to take measure-
ments. A knowledge of the bones and of their
articular mechanism is indispensable to us, that we
may guard ourselves against being deceived in cer-
tain apparent changes of length in the limbs when
certain movements take place.

We see, then, that all the ideas previously enu-
merated as proportion, form, attitude, movement, de-
nend on the study of the skeleton and of the muscles.
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[t will thus be easiest and most advantageous to
proceed in the following manner :—We will first of
all study the skeleton, which will teach us the
direction of the axis of each part of the limbs, the
relative lengths and proportions of these portions,
and the osseous parts which remain uncovered by the
muscles, and show beneath the skin the shape and
the mechanism of the articulations in their relation to
movements and attitudes. We shall then study the
muscles, and endeavour to know their shapes, at the
same time that we complete the knowledge we
shall have acquired of attitudes and movements.
In the third place, we will attempt the analysis
of the expression of the passions and emotions;
and the study of the muscles of the face, of
which the mechanism in the movements of the
physiognomy is so special, that it would be incon-
venient to attempt to treat it with that of the muscles
of the trunk and limbs.



First Part,

THE BONES.

CHAPTER 'TL

THE SKELETON, ARTICULATIONS, PROPORTIONS.

Osteology and Arthrology.—The method of anatomical nomenclature :
Parts on the median line, single and symmetrical ; the lateral
parts in pairs ; the meaning of the terms infernal and external.—
Of the bones in general : the long Lones (shafts and extremities);
the flat bones (surfaces, borders); the short bones.—Prominences
of bone (processes, spines) cavities and depressions of bone (fossz,
grooves).—Bone and cartilage.—The axis of the skeleton: the
vertebral column.—The vertebrae {bodies, transverse processes,
spinous processes, &c.)—Cervical region (seven vertebrz), Dorsal
(twelve vertebree), Lumbar (five vertebrze).—Articulations of the
verlebrae.—Movements of the head (atlas and axis).—The curves
of the vertebral column.—Outline of the posterior aspect of the
column. Proportions.

IN view of what we have already said it will be
evident that, in studying the skeleton, we shall be
examining a great number of forms and considering
the mechanism of movements and attitudes, while at
the same time we are acquiring a knowledge of the
proportions of the body. This suffices to show the
importance of Osteology, or the study of bones
(ooTéov, bone ; Aoyos, description), and of Awrthrology,
or the study of joints (¢pfpoy, a joint) : we may say, in
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fact, to use a formula which well expresses the physio.
logical functions of those parts, that the bones are the
levers of movement, and that the articulations repre-
sent the fixed points or fulcrums of these levers;
while the powers which produce motion are repre-
sented by the muscles.

Before attempting the details of the different parts
of the skeleton, it i1s necessary to consider the method
of nomenclature, so that by the employment of proper
terms, we may make the descriptions which follow
more easy.

In the first place, in anatomy, in the description of
the bones, as in those of other organs, we have to
consider the relation of the portion under considera-
tion with the rest of the body : and thus each bone,
as well as the other organs or their parts, will be
found under one or other of two different conditions:
either it belongs to the median portion of the body,
which is when the antero-posterior vertical plane,
passing through the axis of the body, divides it into
two similar segments ; or else it is situated outside
this median plane. As a type of the first class, we
will take the sfernum (see fig. 7, p. 31); this is a
central single bone; it has no fellow, and is com-
posed of two symmetrical portions, one part on the
richt and one part on the left; as a type of the
second class, we will take the Zumerus (fig. 12, p. 49),
which is a bone situated at the side and one of a
pair, inasmuch as there are two, one on the right and
one on the left of the median plane. From these
two examples it is easy to understand that for the
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description of each single and symmnetrical bone, it will
be necessary to speak of anterior parts or surfaces
(looking at the anterior portion of the body), of the
posterior parts (looking from behind), of the lateral
portions (right and left), finally, of parts superior and
inferior, (in the case of the sternum a superior and
inferior extremity) : on the other hand, in the descrip-
tion of a double and non-symmetrical bone, we shall
also have to speak as heretofore of parts superior and
inferior, anterior and posterior; but instead of two
similar symmetrical portions, one on each side of an
imaginary line, it has two dissimilar halves, of which
one looking towards the median plane, towards the
axis of the bedy, is called the znfernal part, and the
other looking to the outer side (as away from the axis)
is called the exfernal part. It is necessary, for brevity
and accuracy, to clearly comprehend the meaning of
these terms in descriptive anatomy (anterior and pos-
terior, internal and external, superior and inferior)
which serve to show the relation of the parts to the
skeleton as a whole.

After this first division of bones into single and
median, and into double and lateral, if we glance at
the skeleton (Fig. 2), it seems at first sight that the
various bones present an infinite variety of shape, and
defy classification or nomenclature ; careful attention
however, will show us that they may be all in-
cluded in one of the following three classes—viz,
the long bones, the flat, or broad bmms and thﬂ
short bones.

The long bones, which usually act as the axes
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of the limbs (eg., the lumerus, femur, tibia, &c.) are
composed of a central portion, cylindrical or pris-
matic in shape, called the body, shaft, or diaphysis
(btadpiw, to be between), and of two extremities,
or gpiphyses (émpvw, to be at the end), usually
marked by protuberances and articular surfaces.
The flat bones (eg., the shoulder-blade and -the iliac
bone) are formed of osseous plates, on which we
discover surfaces, borders, and angles, all easy to
understand with special explanations. Finally, the
small bones, which are found all together in the
median portion and centre of the skeleton in the
vertebral column and in the extremities of the limibs,
the hand and foot, present a form more or less
wedge-shaped, of which we describe surfaces and
borders.

Whether the bone be long, flat, or short, it pre-
sents prominences and depressions. The projecting
portions of bone are called by various names—
tuberosities, protuberances, precesses, apopliyses, crests,
spines. To some of these names is added an
adjective, which shows, more or less exactly, the
form of the process or projection. Thus we speak of
a spinous process, mastoid process (paoTos, a nipple ;
etdos, form), styloid process, &c. The cavities are called
by various names—fossa, depression, groove, foramen,
sinus, canal, &c. To these also are added names which
indicate their shape, as the digital jossa, from its re-
semblance to the imprint of the tip of the finger on a
soft body, the glenoid cavity (yAqum, cavity), the coty-
loid cavity (yorvAn, a basin); but more frequently
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still, the added adjective bears allusion to a connec-
tion of the cavity with certain organs, as the biczpital
groove, that which contains the tendon of the biceps,
the canine fossa, as corresponding to the root of the
canine tooth.

In certain portions, bone, strictly so called, charac-
terised by hardness, solidity, and whiteness of colour,
is found in continuation with a substance which differs
from bone in its elasticity, its want of solidity (it is
soft enough to be divided by the scalpel), by its yellow
colour, and by a certain degree of transparence. This
substance is known by the name of cartilage. Thus
the curved bones termed ribs are prolonged at their
anterior extremity by a portion called the cos?a/ carti-
lage, which presents the same form as the ribs properly
so called.

When comparing the skeleton of various animals,
as man, the dog, the horse, the sheep, &c.,, we are
struck by the fact that a portion—the shoulder-
blade, for example—may be in one composed solely
of osseous structure, as in man, while in another
these parts will be formed of cartilage, as in the
posterior portion of the shoulder-blade of the sheep.
This is easily explained by the fact that in all
animals the bones, at the commencement of their
formation, are constructed solely of cartilage, which
is gradually transformed into bone by the deposition
of calcareous salts within its structure as the animal
grows ; and this transformation of primitive car-
tilage by lime-salts, which may spread, more or
less, into any part of the primitive cartilaginous

C
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skeleton, leaves some portions in the cartilaginous
state, according to the species of animal. It will

Fic. 2.

Tue ComrLETE SKELETON (in the attitude of the Gladiator of Agasias).

not do, then, to attach too much importance to
the fact that some parts will be found bony in one
animal and cartilaginous in another. With the pro-
oress of advancing age the bones tend to become
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uniform in structure. It is thus
we find that in the skeletons of
old people the costal cartilages
are more or less ossified.

The skeleton, as a whole,
has an axis, which is a column
formed by pieces of bone
placed one on the other, with
intervening discs, the werte-
bral column formed by the
gerichre. (At the teop the
column supports the head;
to the sides are attached those
osseous parts which surround
the cavities of the trunk, thorax
above, and pe/vis below; and
to the trunk are attached the
structures of the limbs; those
above, the superior or thwracic,
those below, the zuferior or
pelvic, 1t is therefore with the
vertebral column that we com-
mence the study of the skele-
ton ; afterwards we will take
the upper portion of the trunk,
or thorax, and the members
which belong to it, the skoulder,

Fic. 3.

The VErTEBRAL CoLUMN (antero-lateral aspect).—1, the first cervical vertebra
(atlas) ;—g, g, its occipital articulating surfaces ;—z, the second cervical vertebra o
axis ;—13, its body;—4, seventh cervical ;—s, 5, transverse processes of the ten first
dorsal vertebra;—8, 8, transverse processes of the lumbar vertebra ;—io, 11, 12,
articular processes ;—1g, 19, bodies of the lumbar vertebra;—zo, the sacrum ;—z1,

the coccyx.

cC2
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arm, fore-arm, and hand ; later, we will take the lower
portion of the trunk with its members the #%zg/, /eg, and
foot, and finish with the study of the bones of the head.

The vertebral column is intended not only to form
an axis for the rest of the skeleton, but also to serve
as an attachment more or less
direct for all the other bony struc-
tures; it also protects the cen-
tral nervous cord or spinal nerve.
It forms for this purpose a species
of bony canal, within the central
cavity of which the spinal marrow
is contained. It is for this reason

FiG. 4.

OuTtLINE OF A VERTE-
BRA (upper surface).—g,
vertebral foramen; 1, spin-
ous process ;—z, body of
vertebra;—3, 3, transverse
process with articulating
facets (4, 4) for the tuber-
osity of therib (see p. 38) ;
—s5, 5, superior articular
processes ;—6, 6, the parts
which connect the body
with the base of the trans-
verse and articular pro-
cesses ;—7, 7, vertebral
laminar.,

that each of the pieces which
compose it, called a vertebra, is
a sort of bony ring (Fig. 4). The
anterior portion of the ring is very
thick, representing the segment of
a cylinder, and is called the body
of the vertebra (2, Fig. 4), and it
is the placing ot these vertebral
bodies one upon the other which
constitutes essentially the wver-

tebral column, considered as the median column
of support. The lateral portion of the ring is com-
paratively slender, but it gives origin to certain pro-
jections or processes, three in number, on each side,
of which one directed transversely outwards is called
the transverse process (3, Fig. 4), the other two, di-
rected more or less vertically—one above, the other
below, being called the articulating processes, superior
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and inferior. These serve
for uniting together the
adjoining vertebrae (5, 5,
Fig. 4). Finally, the pos-
terior portion of the verte-
bral ring is prolonged back-
wards in a protuberance,
more or less pointed, called
the spinous process (1,
Fig. 4).

Such are the most im-
portant parts which we find
in each vertebra, but they
present particular charac-
ters according to the region
to which each vertebra be-
longs. In fact, we distin-
guish in the wvertebral
column three regions (Fig.
5): the region of the neck
or cervical (cervix, the neck),
the region of the back or
dorsal, and that of the loins
or the lumbar region ; there
are seven cervical vertebrae,
twelve dorsal, and five
lumbar, making a total
of twenty-four; we do not Fic. 5.

VertTesraL Corumn (lateral view).—1 to 7, bodies of cervical vertelrme :—
8 to 19, bodies of dorsal vertetre ;—z20 to 24, bodies of lumbar vertebra: ;—A A,
spinous processes ;—B, B, articular surfaces of transverse processes for the tubers
osities of the ribs (see p. 38) ;—C, auricular sucface of sacrum,
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include the sacrum and the coccyx, which are formed
of vertebra welded together, forming a body articula-
tive with the iliac bones, the description of which will
be given with that of the pelvis,

The more important characters of the vertebrz in
each of those regions are as follows—to dwell merely
upon those which contribute to give to the whole
column its general form :—1. The dodies of the ver-
tebre are largest in the lumbar region, this part
forms the base of the column, it is here that it is
largest and of greatest solidity: as we ascend to
the superior dorsal vertebrze we perceive that the
bodies of the vertebra diminish in size: in the cer-
vical region they are slightly broader, but their
antero-posterior diameter is less; the superior por-
tion of the column is characterised by its mobility
much more than by its solidity. 2. The spinous
processes, the free extremities of which project more
or less beneath the skin according to the regions,
are remarkable in the dorsal region for their distinct
“spine ” shape ; being very obliquely sloped from top
to base, and from front to rear; on the other hand,
in the lumbar region these processes are formed of
quadrilateral planes directed horizontally, and in the
superior cervical region they are short and bifid at
their extremities (Fig. 6, p. 28).

Besides these general characters in each region
there are certain vertebrae which demand special men-
tion owing to the peculiarities of their shape. These
are the two first and the last cervical.

The first cervical, called the Atlas, because as
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directly supporting the head, it has been compared to
the giant Atlas, who carries the globe of the heavens,
is reduced to a simple bony ring, without a body or
spinous process ; it is remarkable for the presence,
upon each of its lateral portions, of an oval articulat-
ing surface which receives the condyles of the occipital
at the base of the skull, and it is this occipito-atloid
articulation which allows the movements of the head,
of flexion in the front, and of extension behind. The
second cervical vertebra is called the axzs, because
its body is surmounted by a process directed ver-
tically upwards called the odontoid process (ddovs, a
tooth ; eidos, form), being similar in shape to a tooth ;
this is received into a sort of ring, partly fibrous,
partly bony, on the anterior portion of the atlas
(Fig. 6, =), and becomes a veritable pivot or axis,
round which the movements of lateral rotation of
the head are effected, the action of turning the face
to the right hand or to the left; it is not therefore by
the occipito-atloid articulation, but principally by the
atlo-axoid that the movements of rotation of the
head are accomplished, the atlas forming in that case
one body with the head, and moving with it around
the odontoid process whilst in the movements of flexion
and extension the first vertebra forms one with the
axis. These functions, of little importance as re-
gards the external forms, for these bones are deeply
situated at the base of the skull, are nevertheless too
interesting with respect to the articulating mechanism,
not to find a notice here. The peculiarity which dis-
tinguishes the last cervical vertebra is that it is im-
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portant as regards the external form. For this reason
the seventlt cervical wvertebra receives the name of
prominens, as its spinous process presents more the
characters of the spinous processes of the dorsal region,
it is long, spine-shaped, terminating in a tubercle which
always shows as a projection easily visible beneath
the skin; and this projection 1s also more conspicuous
as it corresponds to that part of the neck where the
trapezius muscle represented only by a fibrous plane,
not fleshy, forms a flat surface in the centre of which
the projection in question appears placed on the level
of a transverse line passing through the superior
border of the shoulder (see Fig. 52, page 197). It
may be observed that when the model bends the head
forward the spinous process of the seventh cervical
becomes very prominent.

We have been disconnecting the vertebra in order
to account for the construction of the vertebral column ;
we must next see how the different vertebra are
placed one upon the other, how they articulate in such
a manner as to form a column not rigid but elastic
and curved. The vertebre are placed on each other
so that the inferior articulating processes of one fit
exactly on to the superior articulating processes of the
next beneath, and thus throughout the series we see
(Fig. 5) that the bodies of the vertebra are not in
contact one with the other, the space which separates
them being filled in the living subject by elastic fibrous
discs, which in the mounted skeleton we imitate by
the interposition of plates of leather, cork, or paste-
board. These intervertebral discs are very thick in the
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lumbar region, and become much thinner in propor-
tion as we ascend to the superior dorsal and cervical
regions ; being compressible and elastic, these fibrous
discs give to the column, formed by the placing one on
another of the bodies of the vertebra, a certain degree
of flexibility, whereas a column formed of bone alone
would have been quite rigid.—The ligaments placed at
the posterior portion of the vertebra are very interest-
ing as regards these movements; they are the yellow
ligaments joining together the vertebral lamine. By
the vertebral laminaz we mean the posterior portion
of the vertebral ring (7, 7, Fig. 4), which portion, con-
tinuous behind with the spinous process (1, Fig. 4),
might be described as resulting from the bifurcation of
the root of this spine ; the yellow ligaments them-
selves consist of two short bands of peculiar tissue
placed on each side of the root of each spinous pro-
cess, and uniting the inferior border of the laminae of
one vertebra, with the superior border of the vertebra
situated next below it.

The yellow or elastic tissue which composes these
licaments is similar to a piece of india-rubber; it is
elastic, that is to say it is able to stretch, and
to return again by its own reaction to its original
size when the cause which distended it has ceased
to act: so that each movement of flexion of the
column in front results in moving the vertebral plates
one upon the other, by means of stretching the
yellow ligaments. When the anterior muscles of
the trunk which accomplish this flexion cease to
contract, it is not necessary, in order to straighten the
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column, that the posterior muscles of the back should
come into play; the elasticity of the yellow liga-
ments suffices for this, as they return to their original
dimensions and draw together the vertebral laminz,
We may say then that there is at the posterior por-
tion of the column within each vertebra a pair of
small springs which keeps the column erect, so that
the erect attitude of the trunk is maintained in a
state of repose simply by the presence of the elastic
licaments ; more is required when a man supports
upon his back any extra weight or burden.

In the great carnivorous animals, as the lion, and
in the greater number of quadrupeds, a long elastic
band is supecradded to the posterior surface of the
column. This posterior cervical ligament, which sup-
ports the head, starts from the occipital, and is at-
tached to all the cervical vertebre ; it is represented
in man by a fibrous median partition placed between
the muscles of the right and left side of the neck.
The vertebral column is not straight, as the vertebral
bodies and intervertebral discs are, in fact, slightly
wedge-shaped (thicker behind than in front, or con-
versely), and the situation of these wedges differing
according to their regions, produces throughout the
column the curves peculiar to each region. These
curves are three in number (Fig. 5), proceeding from
above downwards. The first, or cervicat curve, is
convex anteriorly, its most prominent portion corres-
ponding to the fourth or fifth cervical vertebra. The
second, or dorsal curve, is concave anteriorly, its most
concave portion corresponding to the seventh dorsal



THE SKELETON, ARTICULATIONS, PROFORTIONS. 27

vertebra. Finally, the third, or lumbar curvature is,
like the first, convex anteriorly, its most prominent
portion corresponding to the third lumbar vertebra.

In animals the wvertebral column has but twa
curves, one the cervical convex inferiorly, the other,
the dorso-lumbar concave inferiorly.

We have now to examine the influence that the
vertebral column has in moulding the external form,
and to see if the length of the column can be made
use of for a system of proportion.

It is evident, in the first place, that the posterior
portions of the vertebra only can affect the outline
of the body, the anterior portions of the bodies of the
vertebrae being deeply hidden in the cavity of the
thorax. Therefore, in the skeleton, the posterior
surface of the vertebral column (Fig. 6) presents itself
under the aspect of a median crest, formed by a series
of spinous processes, the spinal crest, on each side
of which is a groove bounded without by a series of
transverse processes (the grooves of the transverse
processes). In the living subject these grooves are
filled up by powerful and thick muscles, which
project in such a manner that the back presents a
furrow in the median line bounded on each side by
these muscles, at the bottom of which the bony
structure of the vertebral column is shown only by a
series of projections placed one beneath the other, like
the beads of a necklace, each one being formed by
the summit or free extremity of a spinous process.
These projections are well seen in the dorsal region
on examination of the curvature of the posterior
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convexity of this portion of
the column, and they show
themselves still more clearly
when the subject bends for-
ward, and thereby increases
this curvature. They are not
visible in the cervical region,
where a bed of powerful mus-
cles covers them ; but we have
seen that the seventh cervical,
or vertebra prominens, is re-
markable for the projection
which its spinous process
makes. Finally, in the lumbar
region, these projections are
but little marked, the spinous
processes here being short and
terminated, not by a point,
but by a vertical border.

The measurements of the
vertebral column are useful
on the one hand, as absolute
dimensions, length and height,
of the column, and on the
other hand, as regards the
relation of its length with the
stature of the subject. The
height of the column in the

VerTEBRAL COLUMN (posterior
view).—1, 1, cervical transverse
processes ;—2, 2, dorsal transverse processes ;—3, 3, lumbar transverse processes;
—7, 8, 9, 10, spinous processes j—11, 11, articular surfaces for occipital bone of skull ;
—12, odontoid process of the axis j}—13, 14, sacrum and coccyx.
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average adult man is from twenty-three to twenty-
four inches, being five for the cervical region, eleven
for the dorsal, and severn for the lumbar. But as
the length of the vertebral column does not serve
as a common measure for the total height of the
body or for its different parts, it cannot be used as
the basis of a system of proportions. A German
zoologist, Carus, has advanced the idea that the
length of the column forms the third of the height;
but this proposition is not exact. On the other hand,
it is not easy to measure the column from the atlas as
far as the last lumbar, without taking account of the
sacrum and coccyx. We find more frequently that
the length of the trunk, from the superior limit of
the thorax to the inferior limit of the pelvis, gives
a measurement more easy to take, and more useful
for the general proportions of the body.

It is enough to say here that the proportion of
the vertebral column to the height varies according
to age and sex, and according as the stature is very
great or very little; the vertebral column is, in fact,
in comparison with the height, longer in the infant
and in the female than in the adult male; it is also
much longer in proportion to the height, in subjects
of short stature. The cause of difference of stature
between men and women, infants and adults, long
people and short, is principally due to the length of
the lower extremities—a question which will be dealt
with later on.



CHAPTER 111

THE TRUNK AND THORAX.

The Sternum: its three portions — manubrium, gladiolus, xiphoid
appendage ; its situation, its direction, the levels to which the
extremities correspond ; its dimensions, absolute and relative.—Of
the ribs ; the true ribs, the false and floating ribs ; the obliquity,
curvature, and bending on themselves of the ribs ; the head, neck,
tuberosity, angle and body of the ribs.—Of the thorax in general ;
its posterior aspect, the anterior aspect (the chundro-sternal and
chondro-costal nodules ; the base, the pit of the stomach.

THAT portion of the vertebral column which is formed
by the seven cervical vertebrae, is free, and forms
of itself the bony structure of the neck. It is the
same in the lumbar region, where the five vertebra
alone form the bony structure of the abdomen ; but
the twelve dorsal vertebrae corresponding to the
superior two-thirds of the trunk, are in connection
with numerous osseous ribs, which constitute with
them the frame-work of the #zorqx.

In the front part of the thorax is the sternum,
a bone in the middle line, single and symmetrical.
This bone is, in the early stage of existence,
formed of pieces placed one upon the other in a
vertical series, and may be compared to a species
of small anterior vertebral column, these distinct
portions alone representing a species of vertebral
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bodies; it is found composed in this manner in a
certain number of animals. In the adult subject
these pieces are more or less joined together. There
remain only three distinct portions, one superior,

FiG. 7.

Tuorax (anterior view).—1, handle or manubrium of sternum ;—z2, its body ;—
3, its xiphoid appendage ;—4, body of first dorsal vertebra ;—s, twelith dorsal
vertebra :—6 and 7, first and second ribs ;—8, 8, the true or sternal ribs ;—g, 10,
the floating ribs ;—11, costal cartilages.

one in the middle, and one inferior; and as some
have compared the sternum to a sword, they have
given to the superior portion the name of the hilt
(1, Fig. 7) ; to the central portion that of the body,
or blade (2, Fig. 7), and to the inferior (3, Fig. 7),
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that of the point or xiphoid appendage (Elpos, a
sword). Thus constituted, the sternum presents for
our consideration an anterior surface, a posterior sur-
face, two lateral borders, a superior and an inferior
extremity.

The anterior surface is smooth ; but the union of
the hilt with the blade is marked by a prominent
transverse line, owing to the junction of the two parts
forming a projecting angle in front, by not being con-
tinuous in a direct line the one with the other; in
fact the hilt is a little curved backwards ; this project-
ing angle is very remarkable in some subjects, and
gives a clearly marked convex shape to the superior
portion of the anterior surface of the thorax. The
posterior surface, which is not necessary for artists
to study, is generally flat and presents a returning
angle corresponding to the projecting angle of the
anterior surface. h

The superior extremity of the sternum forming
the broader portion of the bone is marked by three
depressions, the two lateral, one on each side, articu-
lated with the internal extremity of the corresponding
clavicle, and the one in the middle called the fourchette
of the sternum, rendered deeper still by the presence
of the heads of the clavicles, which is easily discerned
on the living model : this forms the inferior border
of the deep depression situated at the lower part of
the front of the neck, and is limited on either side
by the sterno-cleido-mastoid muscles.

The inferior extremity of the sternum is formed
by the piece called the xiphoid appendage, which
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remains very frequently in the cartilaginous state, in
the form of a plate thin and tapering; in shape and
direction it is very variable ; it varies in different per-
sons, being sometimes pointed, or square, or bifurcated,
and it may be situated in a plane corresponding to the
body of the sternum or be turned towards one side,
either before or behind : in a case where it projects in
front it may cause a slight elevation of the skin of
the region of the pit of the stomach or epigastrium,
but it is a detail of form so irregular that it is not
worth reproducing.

The lateral borders of the sternum are not vertical
but form a concave line at the level of the junction
of the body and the hilt, the hilt increasing in size
towards its superior part, and the blade or body of
the bone enlarging towards its inferior part. Each
of the borders is marked by seven small depressions
made to receive the anterior extremity of each of
the cartilages of the seven first ribs. The first, from
above downwards, of these depressions is situated on
the border of the hilt, below the articular surface where
the clavicle comes ; the second depression is situated
in the line of the junction of the hilt with the blade,
those following are situated on the edge of the blade,
and the spaces between the depressions become
smaller as they approach the lower part of the blade,
so that the last depressions for the sixth and seventh
costal cartilages are almost fused into one.

It is not sufficient to know the sternum as a solitary
bone, we should also be able to determine its exact
direction when taken in relation with the other parts

D
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of the thorax, in the complete skeleton.

THe rELATIVE Posi-
TIONS OF THE STER-
NuMm (S T') AND THE
VERTEBRAL CoLUMHN,
the first cervical
vertebra ; — 7, seventh
cervical vertebra ;—a2,
second dorsal vertebra,
on a line with the upper
extremity of the ster-
num ;—za, tenth dorsal
vertebra (on a line with
the inferior extremity
of the sternum),—.x and

—I:

¥, the angles which the -

oblique plane of the
sternum (in the male)
makes with the vertical
and horizontal planes
passing through the in-
ferior extremity, a, of
the sternum.

ARTISTIC ANATOMY.

This direc-
tion is not vertical but very oblique,
so that the superior part of the
sternum is less removed from the
vertebral column than the inferior
part; we may define this direction
by saying that the sternum forms an
angle of fifteen to twenty degrees
with the vertical passing through the
inferior extremity (angle x, Fig. 8),
and afterwards an angle of seventy
to seventy-five degrees with a hori-
zontal passing through this same
extremity (angle y, Fig. 8). Such
is the direction of the sternum in the
male ; in the female itisless oblique,
and_approaches the vertical—a dis-
position which artists are prone to
exaggerate by giving a more rounded
form to the superior portion of the
thorax in the female. To compare
the relations of the sternum with the
rest of the thorax it is necessary
further to determine the level of
the parts corresponding to the two
extremities by comparison with the

vertebral column. The superior extremity of the ster-
num does not correspond to the first dorsal vertebra,
but rather to the second, or the disc which separates
the second and third, so that the horizontal plane
passing through the superior extremity of the sternum
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strikes the second dorsal vertebra at its middle or
lower part (Fig. 8); and below the horizontal plane
passing through the inferior extremity strikes the
tenth dorsal vertebra; viewing the thorax in profile,
we see the sternum project between the second and
eleventh vertebra.

The length of the sternum is on the average, in the
adult man eight inches, of which there are two inches
for the hilt, four and a half inches for the blade, and
the remainder for the xiphoid appendage.

But what is more important to know is, that this
measure of length of the sternum without the xiphoid
appendage which, when present, is scarcely visible,
and, so to speak, is no part of the complete subject,
is found in various parts of the skeleton, which for
the most part are adjacent to the sternum, and this
may be taken as a common measure for constructing
a correctly proportioned thorax.

As a fact, this measure of the length of the
hilt and blade of the sternum is equal to the
clavicle, also to the spinous border of the shoulder-
blade, and to the distance which separates the two
shoulder-blades in the figure when the arms are hang-
ing by the side; finally, again the length of the
sternum is equal to the length of the hand without
the third phalanx of the middle finger,

The dorsal column and the sternum being known,
it is easy to understand the arrangement of the
parts which complete the thorax: these parts are
arranged somewhat like the hoops of a cask, proceed-

ing from the vertebral column to the sides of the
D 2
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sternum ; their posterior and central portions are
bony, and take the name of #7bs,; and their anterior
portion, where it joins the sternum, is cartilagi-
nous, and takes the name of costal cartilage. The
ribs are twelve in number on each side. They are
known as first, second, and third ribs, &c., counting
from above downwards; the first seven are classed
as #rue ribs, or sternal ribs, which have the cartilages
directly joined to the sternum, the five last as fa/lse
#2bs when the cartilages are not joined immediately
to the sternum. Of the five false ribs, the three
first, the eighth, ninth, and tenth ribs, are provided
with cartilages which connect them obliquely to that
of the seventh rib. The two last, the eleventh and
twelfth, are remarkable for their shortness; they are
provided at their extremities with rudimentary carti-
lage only, which is not attached to any other portion
of the skeleton; so that these last ribs are called
Jloating ribs, their extremities being free in the thick-
ness of the walls of the abdomen.

In a general sense the ribs are long bones,
which may be compared to the hoops of a cask,
presenting an external surface and an internal surface,
a superior border and an inferior border. These
circular bands are not horizontal, but oblique, from
above downwards and from behind forwards: so that
the anterior extremity of a rib is always placed on a
lower level than its posterior extremity.

More than that, the ribs present a double curve:
they are bent like the circular hoops of a cask in
order to surround the thorax, and present, therefore, a
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curve similar to that of a scroll, of which the convexity
is turned outwards and the concavity inwards; but,
acain, they are twisted upon themselves as if the an-
terior extremity had been forcibly carried inwards by
a movement of rotation upon its own axis. This cur-
vature of torsion makes thz external surface, which is
really external to the central portion of the rib, become
superior at its anterior portion. In order to have a
good idea of the torsion of the ribs it is necessary to
take a single rib and place it on a horizontal surface,
such as a table ; it will be then seen that, instead of
its being in contact through its entire extent with the
flat surface, it touches it only at two points, as if it
formed a half-hoop of a cask to which a slight spiral
twist had been given.

The ribs vary much in length, in order to corre-
spond to the shape of the thorax which is ovoid, and
not cylindrical; the length of them increases from
the first to the eighth, which is the longest, and corre-
sponds to the largest part of the thorax; and it
gradually diminishes from the eighth to the twelfth.

In examining a rib, beginning at its posterior ex-
tremity, will be found, taking them in order, the follow-
ing portions, the indication of which is useful for the
study of the shape of the thorax :—First, an extremity
slightly raised, called the head of the rib, which head,
shaped like a wedge, articulates with the body of
the vertebra into which it is received, precisely like
a wedge, into the space which separates the bodies
of two vertebra; so that it is in contact by the
summit of the wedge with the intervertebral disc,
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and by the surfaces of the wedge with the vertebra
which is situated above and that which is situated
below the disc. Beyond the head, the rib presents a
portion narrow and lengthened, called the neck of the

FiG. g.

TuorAx (posterior view).—1, 1, spinous processes of the dorsal vertebra ;—2, 2,
vertebral laminze ;—3, 3. series of transverse processes i—4, 4, the parts of the ribs
included between the tuberosities and the angles of the ribs ;—s, 5, angles of the ribs,
becoming more distant from the vertebral column as the rib becomes more inferior.

rib, which neck is placed in front of the transverse
process of the vertebra corresponding and parallel
to i,

At the external extremity of the neck is a slight
enlargement called the fuberosity, which corresponds
to the level of the external extremity of the transverse
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process of the vertebre, corresponding and articulating
with the process (Fig. 4); the ribs then are fixed
behind to the bodies of the vertebra and the trans-
verse processes (Fig. g9), and these articulations are
such that the ribs move slightly, their anterior ex-
tremity rising upwards and their convexity gently
projecting forwards in the action of elevation, this
movement constitutes essentially the respiratory act.®

Going on from the tuberosity, the dody of the rib
is formed of osseous plate, which at first is directed
directly outwards (4, 4, Fig. g) ; then, after travelling
some distance, it bends abruptly, so as to be directed
forward, describing the characteristic curve of the
rib. We give to this bend the name of the angle
of the rib (5, Fig. g). The series of the angles
of the ribs shows, upon the posterior aspect of the
thorax, a line plainly visible, curved, with its con-
vexity outwards, the summit of this convexity corre-
sponding to the eighth rib, which is the longest, and
upon which a relatively greater distance separates the
angle from the tuberosity (Fig. g).

Such are the characters of ribs in general. For the
peculiar characters of the several ribs, after we have
spoken of the two last ribs, it will suffice to note the
shortness of the superior ribs, and principally of the
first, which is flattened downward from above—that
is to say, curved along the borders, and not along
the surfaces—and does not present any twist.

The ribs are continued in front by the costa/
cartilages ; these cartilages, in proceeding to join

* So far as the bony structure partakes of this act. —ED.



40 ARTISTIC ANATOMY.

the sternum, follow a course more or less oblique, so
that the cartilage of the first rib is oblique from
above downwards, and from without inwards; that of
the second is horizontal ; that of the third is oblique
from below upwards, and from without inwards ; and
those following present the same obliquity (Fig. 7),
which becomes more accentuated in the cartilages
lower down. The spaces which separate these carti-
lages are wide above, especially between the cartilages

of the three first ribs, and become narrowed towards
the lower part.

The whole of the thorax, which we have just
examined in its constituent parts, forms a species of
truncated cone, with its base below and its apex
above; but, from an artist’s point of view as to form,
it is not necessary to take this form into account, as
the shape of the summit of the thorax is completely
changed by the addition of the osseous girdle consti-
tuted by the clavicle and shoulder-blade.

We limit ourselves, then, to a rapid view of the
posterior surface, the anterior surface, and the base
of the thorax.

The posterior surface (Fig. 9) presents upon the
skeleton, in the median line, the series of spinous
processes, and on each side a double row, first of
transverse processes, and then the angles of the ribs.
As already explained (page 27), respecting these
several details, the summits of the spinous processes,
although just under the skin, are scarcely visible,
especially in a very muscular subject.

On the anterior surface of the thorax (Fig. 7), in
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a very muscuiar subject, the osseous details do not
show on the external figure, except the sternal
Jourchette (page 32) and the heads of the clavicles,
which are more or less visible. The great pectoral
muscles form on each side a large fleshy plane, and
the median line of separation of these muscles is
marked by a narrow depression corresponding to the
central portion of the sternum, the only region where
this bone becomes subcutancous ; but in less muscular
subjects, in the aged and in thin children, all the
details of the thoracic frame-work show beneath
the skin, and reveal clearly the forms of the
costal cartilages with their obliquities, the thin in-
tervals of separation becoming narrower as we get
lower down. Moreover, especially in infants, the
articulation of the cartilages with the sternum, and
the articulation of the cartilages with the anterior
extremities of the ribs, are shown by a double row
of nodules, as the points of junction of the osseous
and cartilaginous portions are slightly elevated. We
find again a series of chondro-sternal nodules (yovdpos,
cartilage) marking the borders of the sternum, and,
on the outer side, a series of chondro-costal nodules,
marking the line of junction of the ribs with the
cartilages. This chondro-costal line descends ob-
liquely from within outwards; so that above, it is
very near the sternum, owing to the shortness of
the cartilage of the first rib, and below it is with-
drawn from the sternum owing to the greater length
of the cartilages of the ninth and tenth ribs. The
base, or inferior circumference of the thorax is con-
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tinuous, without distinct limits upon the living
subject, with the abdominal wall behind and upon
the sides; but in front this circumference presents a
depression in the form of an inverted V, with the
mouth looking downwards (Fig. 7); this depression,
limited on both sides by the cartilages of the false
ribs, and corresponding at its apex to the junction
of the body of the sternum with its costo-xiphoid
appendage, shows in the living subject a depression
of the same form, called the pit of the stomach, or
epigastrium (€émi, upon ; wacmip, stomach). Upon
the dead body, or upon a model in a state of re-
pose, the outlines of the pit may be compared to
a pointed arch ; but when the model makes a violent
effort, as in taking a deep inspiration, the elevation
of the ribs spreads the cartilages of the false ribs
from the median line, and the pointed arch in question
shortens and tends to take a rounded form. On the
other hand, in very muscular subjects, the great an-
terior muscles of the abdomen are sufficiently thick at
their superior parts where they cover the cartilages
of the false ribs, to add their shape to that of
the cartilages, and to give to the epigastric region a
more rounded form. It is this form of a rounded
arch, that the Greek sculptors have adopted almost
exclusively, and this choice we find justified to some
extent in the fact that they had for their models very
muscular athletes, whom they studied during the
wrestling-matches of the gymnasium, when efforts
which dilated the thorax most powerfully were to
be observed.

PSS




CHAPTER IV.

THE SHOULDER.

The osseous structure of the shoulder. The clavicle : its body with
its double curve : its two extremities, sternal or internal, acromial
or external: its proportions.—The shoulder-blade : its situation
and relations.—The spine of the scapula : acromion : coracoid
process : glenoid cavity.—Proportions of the scapula : the distance
which separates the right from the left.—The upper portion of
the humerus : the surgical neck, the anatomical neck : the articular
head : the tuberosities. — The shoulder-joint, scapulo-humeral :
its proper movements: the increase of mobility assured by the
acromio-clavicular and sterno-clavicular articulations : the to-and-
fro motion of the scapula : the importance of this mechanism with
regard to the external form,

THE whole of the shoulder is formed of two bones, of
which one is situated in the front, the c/avicle, and the
other behind, the skoulder-blade or scapula.

The clavicle (clavicule, diminutive of clavis, a
key), is a long bone, placed transversely at the upper
part of the thorax, one on each side of the manubrinm
or hilt of the sternum, connecting the sternum with
the shoulder-blade. Its form is that of an italic .S
slightly accentuated, that is to say, it describes in a
horizontal plane two curves, theinternal portion being
convex in front, and the outer part convex behind
(Fig. 10). It consists of a body and two extremities:
the bdody, flattened downward, presents a smooth su-
perior surface, which in the model shows very clearly
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beneath the skin, and a rough inferior surface inter-
nally, where it is in contact with the first rib, and
externally, where it is in contact with the acromion
process of the scapula (see below): a posterior and
antervior border, both smooth, but concave and convex
in an inverse sense: an zufernal extremity thickened,
forming a species of
head, which articulates
with the correspond-
ing lateral facet on the
manubrium of the ster-

Ricur CravicLe: Ueeer Surrace.—:, num : the owufer ex-

body of clavicle ;—=, 3, inner or sternal ex- , .
tremity ;—g4, 5, outer or acromial extremity. ?f?“f?mf? bElﬂg ﬂattened

downward, and articu-
lates with the acromion process of the scapula.
These articulations increase the mobility of the
shoulder-joint as we shall see in the study of that
joint ; we find that the clavicle, almost horizontal
when the arms are hanging in an attitude of re-
pose beside the trunk, becomes oblique in direction
when the arms are moved upward and forward,
or especially upward and backward, towards its
outer extremity. The length of the clavicle, as we
have already said (page 35), should be equal to the
sternum hilt and body without the xiphoid ap-
pendix.

The shoulder-blade or scapula is a flat bone, and .
consists of a bony plate very thin at certain points,
thickened only on the borders, and triangular : this
bone is placed on the lateral and posterior portion of
the thorax, and corresponds at its lower extremity

FiG. 10.
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to the second rib: below, at its apex to the eighth
rib : it is attached by a slight articulation called the
acromio-clavicular articulation, to the external ex-
tremity of the clavicle; and does not possess any
other ligamentous con-
nections with the ad-
jacent bones; it is on
this account capable
of great freedom of
movement.

The shoulder-blade
is described as possess-
ing two surfaces, three
borders and three
angles. The posierior
surface, free and visible
throughout its entire
extent upon the moun-
ted skeleton, is divided
into two unequal por- SHOULDER-BLADE : POSTERIOR SURFACE.

: —1, supra-spinous fossa ;—az, infra-spinous
tions, the upper one the fossa;— 3, superior border with coracoid

o notch (4) ;—s, external or axillary border
::mE!.HEI', and the lower with depression for attachment (8) of the

one the lﬂ.l"gﬂ.l", b}{ a long head of the triceps brachialis ; — 6,
glencid cavity ;—y7, inferior angle;—g, in-
b'Di'lj? CI'ESt, CEI.HEd thﬂ ternal or spinal border;—10 and 11, spine of

Sl of <the scapiler oF S EEE e st B samion ()
(10, 11, Fig. 11), which

traverses the bone obliquely from within outwards, and
from below upwards. It becomes more and more
prominent as it approaches the outer border or
shoulder properly so-called), and afterwards is pro-
longed into a plane which becomes free, and forms

FiG. 11.
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the most elevated and external part of the skeleton
of the shoulder (12, Fig. 11), under the name of the
acromion (dypos, summit ; dpos, the shoulder). It is on
the internal or anterior border of this acromion that
the small oval facet is found, by which the scapula
articulates with the outer extremity of the clavicle by
the acromio-clavicular articulation ; above the spine of
the scapula is the swpra-spinous fossa (1, Fig. 11),
below the spine is a larger space called the znfra-
spunous fossa (2, Fig. 11). The anterior surface of
the scapula is placed against the ribs between the
above-mentioned limits, and is but little visible upon
the articulated skeleton; the large surface which
it forms has received the name of the subscapular
Jfossa.

Of the three borders of the scapula, one is superior
and horizontal ; it is the shortest of the three. The
other is posterior and vertical, parallel to the crest
formed by the series of spinous processes of the
vertebrae ; to this is given the name of the spinal
border. The third, or outer, is oblique, directed
downwards and backwards, corresponding to the
region of the arm-pit, and has received the name of
the axillary border. 1t is particularly to be noticed
that the spinal border is thin ; the axillary border,
on the contrary, is thick, and presents towards
its superior limit a rough space, for the insertion
of the long portion of the triceps brachialis muscle
(8, Fig. 11), while the superior border is remark-
able for the presence at its outer extremity of a pro-
cess which projects vertically upwards, then recurving

i —
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upon itself like a hook. It has been likened to the
beak of a crow, and has received the name of the
coracoid process (xopaf, a crow; eidos, form). The
coracoid process (14, Fig. 11) is placed in front and
on the inner side of the acromion, and the two
together form an arch within the shoulder, called the
coraco-acromial arch, the central portion of which is
formed by a fibrous band proceeding from one of
these osseous points to the other #ke coraco-acromial
licament. Of the three angles of the scapula, one
only—the superior external angle, which is situated
beneath the coraco-acromial arch—deserves a par-
ticular description ; this angle is very thick, and
spreads itself out into an articular surface (6, Fig. 11),
which looks almost directly outwards, and articulates
with the head of the humerus. This surface is
slightly hollowed out, and bears the name of the
glenoid cavity ; in the recent subject, where it is
covered with its fibrous parts, a fibrous band, the
glenoid ligament, borders the circumference of this
surface, and increases its depth.

As regards the relative proportion of the scapula,
it may be noted that the length of the spinal bor-
der is equal to the length of the clavicle, and equal
also to the distance which separates the scapulas be-
hind, when the spinal borders are vertical ; which is
the case when the arms are hanging beside the body
in a state of repose.

With respect to the movements of the shoulder-
blade, and their results on the external form, they
will be studied with the articulation of the scapula
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with the humerus, the scapulo-/umeral articulation.
We must now pass on to describe the upper portion
of the bone of the arm.

The bone of the arm, or /fumerus, is one of the
long bones, and is composed of a shaft, prismatic
in form, or, more correctly speaking, nearly cylin-
drical, as the edges of the prism are but slightly
marked, and of two enlarged extremities, one in-
ferior, which takes part in the articulation of the
elbow ; the other superior, which takes part in the
articulation of the shoulder. We will only concern
ourselves for the present with the superior extremity.

Voluminous and rounded into an irregular sphere,
the superior extremity of the humerus is continuous
with the body of this bone by a conical neck, called
the swurgical neck of the humerus. This extremity
is traversed by a circular groove, oblique from above
downwards, and from without inwards, called the
anatomical neck (3, Fig. 12). This is well-marked, and
divides the sphere into two parts; the one, situated
above, and internal to the anatomical neck, is very
regularly rounded, smooth, covered over by a layer
of cartilage, and is called the head of the humerus
(2, Fig. 12); it is normally in contact with the glenoid
cavity of the shoulder-blade, in which it glides accord-
ing to the movements of the arm ; the other part
of the head, situated below, and external to the
anatomical neck, is rough, and divided into two
tuberosities by a vertical groove, which is prolonged
as far as the superior part of the body of the
bone, and which, from its serving as a lodgment for
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the long tendon of the biceps, has re-
ceived the name of the bicipital groove
(6, Fig. 12). The tuberosity situated
on the outer side of the bicipital
groove is large, and is called the great
tuberosity (4, Fig. 12); it presents three
small surfaces which receive the inser-
tions of the deep muscles of the shoulder
—supra-spinous, infra-spinous,and teres
minor muscles. The tuberosity, situated
internal to the bicipital groove, is
smaller. It is called the smalier tuber-
osity of the humerus (5, Fig. 12), and
gives attachment to one muscle only,
the subscapularis. The articulation
of the shoulder, or scapulo-/iwmeral
articulation, may serve us as a type for
the study of articulations in general.
It 1s necessary, in each articulation, to
consider how the shapes of the bony
surfaces in contact correspond to each
other. From this we should be able to
deduce the nature of the movements
that the articulation permits of, It fs,
therefore, necessary to consider the dis-
position of the ligaments; that is to say,
of the fibrous bands which proceed from
one bone to the other, and from this
we should deduce what should be the
limits imposed upon those movements,

FiG. 12

Lerr HumERUS
(anterior surface):
1, body of the bone ;
—2, articular head ;
— 3, anatomical
neck ;—4, great tu-
berosity ;—s, lesser
tuberosity :(—6, bi-
cipital groove ;—7,
deltoid impression ;
—11, condyle ;—1z,
trochlea ;—13, ex-
ternal condyle ;—
14, internal con-
dyle ;—16, internal
condyloid ridge ;—
17, coronoid de-
pression,

of which we have previously stated the existence,
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In the scapulo-humeral articulation the articular
surfaces are represented on one side by a cavity of
very little depth, the glenoid cavity of the shoulder-
blade, and on the other side by the head of the
humerus, smooth and regularly rounded.

Such an arrangement of surfaces in contact per-
mits the head to glide in all directions within the
cavity, and consequently the upper limb can be moved
in all directions, forwards, backwards, inwards, to-
wards the axis of the body (adduction), outwards or
away from the axis of the body (abduction), and up-
wards as in elevation.

The ligamentous covering of the joint is formed by
an articular capsule, or fibrous band which is attached
on one side to the margin of the glenoid cavity,
and on the other side to the tuberosities of the
humerus, or rough surfaces which surround the head
properly so-called.

This ligament is sufficiently loose to allow the
head of the humerus great freedom of movement
within the glenoid cavity, without any part of the
capsule being puton the stretch and thus stopping its
movement. Thus the movement of the arm forwards
is very extensive, as are those backwards and di-
rectly inwards, this last being checked only by the
meeting of the arm with the lateral surface of the
trunk. But the movement of abduction or of eleva-
tion outwards becomes difficult when the arm ap-
proaches the horizontal ; here an arrangement comes
into action which is of great importance, the study
of which shows us that the superior member, besides




THE SHOULDER, 51

o

the mobility which belongs to the shoulder - joint
proper (scapulo-humeral articulation), derives an
increase of mobility from the articulations of the
shoulder-blade with the clavicle, and of the clavicle
with the sternum.

When we apply a humerus to a scapula in such a
manner as to cause the head of the former to glide in
the glenoid cavity from above downwards, which cor-
responds to the movement of the arm in the opposite
direction, that is to say, to the raising of the arm
outwards, we observe that at the moment when the
humerus attains the horizontal position, the tuberosi-
ties touch the acromio-coracoid arch which surmounts
the glenoid cavity, and which is completed by the
coraco-acromial ligament (page 47); in the com-
plete subject, in the living man, when the arm is
elevated in carrying it outwards, the same effect of
meeting and, so to speak, of contact between the
tuberosities of the humerus and the acromial arch is
produced with this result—that the arm,oncehorizontal,
is with difficulty raised higher by the simple play of
the scapulo-humeral articulation, that is to say, by the
gliding of the head of the humerus in the glenoid
cavity. But now a new source of mobility is em-
ployed, a new articulation is brought into play, that of
the scapulo-clavicular joint or acromio-clavicular, in
other words, of the acromion with the outer extremity
of the clavicle. The entire scapula moves round the
extremity of the clavicle ; its inferior angle is carried
forward ; its external angle, that is to say, the glenoid
cavity with the anterior of the coraco-acromial arch, is

E 2
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carried upwards, and the movement of elevation of
the arm is then continued by the play of the shoulder-
blade, which is moved by the muscles of the shoulder.

As the result is an important change of shape
in the shoulder, we ought to particularly examine
the shoulder in the region of the back, upon a model
in which the arm is raised outwards above the
horizontal position. The point of the shoulder is
raised, and as this elevation is accompanied by a
movement of the shoulder-blade, the spinal border of
this bone does not remain parallel to the dorsal spine,
but it approaches closer to it at its superior extremity,
while it is drawn further away at its inferior, that is to
say, it is obliquely directed from above downwards,
from within outwards. The inferior angle becomes
prominent in the lower part of the armpit, as we may
observe in a subject with the arms folded, and shows
in a striking manner on a dead crucified body. If
the elevation of the arm approaches the vertical, the
spinal border of the shoulder-blade has a tendency to
become horizontal, and we observe this change of
movement in the model when the bone is seen along
the posterior surface of the shoulder and the back, and
we should scarcely at first recognise the appearances
presented as what we are accustomed to study in
its ordinary situation on the skeleton.

But when the arm is elevated vertically, so that it
comes in contact with the side of the head, move-
ment takes place not only in the scapulo-humeral
and in the acromio-clavicular joints, but also in the
articulation of the internal extremity of the clavicle
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with the sternum. In that case, in fact, the whole of
the shoulder is raised upwards (by the superior fibres
of the trapezius muscle), and the clavicle represents
the arm of the lever by which this movement is
accomplished, whilst the sterno-clavicular articulation
is the hinge. Thus we see the clavicle is changed in
its direction, from the horizontal, to become oblique
upwards and outwards, that is, its external extremity
is raised and carried a little backwards.

The clavicle plays a very important part in the
movements of the superior limb. This explains why
it is found specially developed in those animals whose
anterior members enjoy great freedom of movement—
such as man, the monkey, the bat, the cat, and lion,
where these members serve not only for walking,
but also for seizing and tearing their prey :—while
in those which possess the power of opening the
arms (projection outwards), of bringing them together
and of projecting them forwards—the clavicle indeed
exists, but in a very rudimentary state ; but in those
animals which, like the horse, use their fore-limbs
for walking and perform with them oscillating
movements in a plane parallel to that of the body
—there is not a trace of claviclee The part the
clavicle takes in the movement of the arm explains
also why the bone presents a variable size ac-
cording to the neceds of various persons. It is
stronger in the male than in the female; stronger
in the working man than in the student ; stronger,
finally, on the right side than the left, from the habit
of using the right arm for the most part in those
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actions which demand strength and skill. In the left-
handed, it is the left clavicle that is stronger than the
right—in a word, this bone is, like all the other parts
of the skeleton, stronger in proportion as it takes part
in active and frequently repeated movements. Thus
the breadth of the shoulders is one of the character-
istics of athletes; and it is to the strength of the bony
structure formed by the clavicle and shoulder-blade,
sustained by the first ribs, that this superior portion of
the thorax owes its characteristic aspect.

Owing to the presence of this scapulo-clavicular
girdle, the thoracic cage does not present much of the
form of a cone at the superior summit of the trunk;
it is this region of the summit which becomes broader
in a lateral direction as the clavicle is more developed.
It will be enough to compare this region of the
thorax in man with that of such animals as the
dog or the horse, which owing to the absence of
the clavicle, have a thorax transversely flattened in
the region of the shoulders, and consequently the
shoulder-blades more closely applied upon the sides
of the thoracic cage.

We should here examine the different questions
which belong to the dimensions and proportions of
the shoulder ; but, as this study consists entirely of a
comparison in the male and female of the transverse
diameters from the head of one humerus to the other,
and from one acromion to the other, with the diameter
of the hips, we will proceed with it after we have des-
cribed the pelvis and corresponding part of the region
of the thigh.
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CHAPTER V.

THE ARM AND ELBOW.,

The bony structure of the arm and elbow.—The body of the Luwmerus.
—The axis of the arm and fore-arm.—The twisted groove of the
humerus ; the inferior extremity of the humerus ; the trochlea and
condyle ; the external and internal condyloid ridges.—The superior
extremities of the two bones of the fore-arm ; the ulna (great
sicmoid cavity, olecranon, coronoid process); radius (neck, head,
and cavity). — The articulation of ihe elbow ; transverse hinge
joint.—Movements of flexion and extension ; impossibility of any
lateral movements ; the limit of extension.—The external form
of the elbow ; angle opening outwards : prominence of the internal
condyle and olecranon.

THE body of the Jlumerus is prismatic in its upper
and middle parts, and flattened from front to back
at its lower extremity. This body, covered over by
thick muscles, presents to us but little interest as
regards its outward shape ; it is necessary only to notr
its direction to know that, when the arm is hanging
down in the state of repose, the humerus is not alto-
gether vertical, but a little oblique from above down-
wards and from without inwards. We shall see that
the axis of the bones of the fore-arm is oblique in the
opposite direction ; for this reason the arm and fore-
arm form at the line of the elbow a very obtuse angle,
looking outwards (Fig. 16, page 67).

Among other details to be noted upon the
body of the humerus, the dicipital groove is worthy
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of remark. This vertical groove, which separates
the great tuberosity from the lesser on the su-
perior extremity of the humerus (page 49), is pro-
longed upon the body of the bone, and presents an
internal or posterior lip slightly prominent, and an
external or anterior much more marked, giving in-
sertion to the broad tendon of the great pectoral
muscle. At the line of junction of the superior with
the middle third of the bone, this anterior lip expands
abruptly in a rough surface shaped like the letter V
(7, Fig. 12), of which the angle looks downwards, and
which, giving insertion to the deltoid muscle, has re-
ceived the name of the deltoid V, or impression. Im-
mediately outside of this groove is a broad, shallow
depression, which starting above on the posterior
surface of the bone, terminates below, losing itself on
the anterior face—that is to say, it describes a spiral
round the body of the bone ; and, as it gives to it the
appearance of a prism twisted on its axis, it has re-
ceived the name of the groove of forsion of the humerus.

The inferior extremity of the humerus deserves to
be studied in detail, as its shape gives the key to the
movements of the elbow-joint, and explains at the
same time several details seen in this region in the
living model. This extremity is flattened from front
to back, and is enlarged into a broad surface, its in-
ferior limit presenting three prominences, smooth and

covered with cartilage. Of these three projections,

the two internal form by themselves a regular pulley-
block (12, Fig. 12) having a groove and two lips. This
articular portion is called the #roc/lea(trockica—pulley).
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The internal lip is most prominent, that is to say, it
descends lower than the external. The third projection
(11, IFig. 12) which is situated on the inner side of the
trochlea is short and rounded, and receives the name
of the condyle (kovduhos, a prominence in the shape
of a knob or head).

The lateral portions of the inferior extremity of
the humerus are each formed by a rough projection
(non-articular) giving insertion to muscles and liga-
ments ; the external projection above the condyle
takes the name of the external condyle (13, Fig. 12) ;
the internal above the trochlea that of the znzernal
condyle (14, Fig. 12).

This inferior portion of the humerus articulates
with the upper extremities of the bones of the fore-
arm ; and we will next proceed to study the forma-
tion of these extremities in order to understand the
movements of the elbow-joint and the forms of that
region.

The fore-arm is formed of two bones (Fig. 13)
which, when the upper limb is hanging in a state of
repose beside the body, the palmar surface of the
hand being turned forwards, are placed parallel to
each other, one on the outer, one on the inner side.
The inner bone (1, Fig. 13) is called the #/na or cubitus,
and it is that which by its upper extremity (olecranoi)
forms the bony prominence of the elbow ; the outer
bone (10, Fig. 13) is called the 7ad?us (from the Latin
radius, a spoke of a wheel), because in certain move-
ments (see under pronation and supination) it forms
the radius of a circle round the ulna. For the present
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Bowes oF
THE Fore-arm (an-
terior surface): 1,
body of ulna;—z,
great sigmoid cavity;
—3, lesser sigmoid
cavity with head of
radius ; — 4, olecra-
non ; — 5, coronoid
process ;—7, interos-
seous space;—8, in-
ferior extremity of
ulna with styloid pro-
cess (g);—10, body of
radius j--11, its head ;
— 12, mneck;— 13,
tubercle for biceps;
—14, depression for
pronator teres mus-
cle ;—15, inferior ex-
tremity ofradius with
styloif! process (16).
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we will describe only the upper ex-
tremities of these two bones (Figs. 13
and 14).

The superior extremity of the ulna
is in shape exactly like half a pulley,
as if its model had been taken in wax ;
in fact, this bone articulates with the
pulley or trochlea of the humerus, and
closely embraces this trochlea by a
broad depression called the great sig-
moid cavity of the ulua. This cavity
(2, Fig. 13) presents in its centre a ridge
prominent from before backwards, which
corresponds to the groove in the troch-
lea of the humerus. In front, the great
sigmoid cavity is formed (5, Fig. 13) by
a bony prominence called the coronoid
process (compared to the beak of a
Crow ; Kopwvr), a Crow ; e€idos, form), and
as, in flexing the fore-arm upon the
arm, this process is lodged in the cavity
which, on the anterior surface of the
lower extremity of the humerus, is
situated above the trochlea, this cavity
is likewise called the coronoid (17,
Fig. 12). Behind, the great sigmoid
cavity is formed by a process, com-
paratively speaking very large (4, Fig.
13), which constitute the most promi-
nent portion of the elbow, and which
accentuates in a high degree the forms
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behind the fore-arm when it is flexed; to this pro-
cess is given the name of the olecranon (ahévm, the
elbow ; kapnyrov, the head); during the extension of
the fore-arm, the olecranon lodges partly in the cavity,
which is situated above the trochlea, upon the posterior
surface of the humerus, and is called
in consequence the depression for
the olecranon (4, Fig. 15).

The superior extremity of the
radius forms a small head (11, Fig.
13) which a narrowed portion (neck
of the radius—12, Fig. 13) separates
from the body of the bone; this
head is flattened at the top and

hollowed out into a cup, into which
is received the condyle of the hu-
merus (Fig. 14).

We see, then, that the articular
surfaces of the elbow are formed,
in the humerus (6, 7, 8, Fig. 14), by
a transverse series of projections(the
lips of the trochlea and condyle),

FiG. 14.

Ficure oF THE ELBuw
JOINT, RIGHT SIDE (an-
terior view) :—1, inferior
portion of shaft of hume-
rus ;—z, ulna ;—3, radius ;
—4, external condyle ;—
s, internal condyle ;—7
and 8, trochlea ;—g, coro
noid fossa ;—10, coronoid
process ; — 11, head of

= : radius.
and in the fore-arm by a series

of depressions moulded on these projections, so that
the whole forms a movement similar to that between
two cogwheels (Fig. 14), a species of transverse hinge.
Thus it is easy to understand, a priori, how this dis-
position of the parts does not permit any lateral
displacement of the bones, or transverse movement;
the movements forward and backward are, in fact the
only kind possible in the elbow-joint. The forward
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movement—that is to say, that by which the anterior
surface of the fore-arm is brought near the anterior
surface of the arm constitutes flexion of the fore-
arm. The movement in the opposite direction
constitutes exZension.

The disposition of the ligaments—that is, of the
fibrous bands or articular capsule
which fasten the bones together,
modifies very slightly the mechanism

1

- LN we have just deduced from the

6 1 shape of the articular surfaces; in
g s .

fact, this capsule is formed on the

. inner and outer surfaces by liga-

mentous fibres, very dense and

short, called the lateral ligaments,

¥ig: g, which prevent all lateral movement.

ANTERO - POSTHRIOR () the other hand, the anterior and
SECTION OF THE ELpow [ : L

(through the ulna):—1,  posterior portions of this ligament

humerus :—z, ulns;—3,

BT R VO . are loose, so as not to offer any

;E:ﬂfﬂnﬂ:ﬁﬂ:grim—;& opposition to the | movements of
process; — 7, section of flexion and extension. The only
Sl limit to these movements is that
resulting from the bony projections of the ulna
coming in contact with the humerus. Thus, the
movement of flexion can be prolonged until the
coronoid process arrives at the coronoid fossa and
touches the bottom of that cavity; then the fleshy
masses of the fore-arm come into contact with the
anterior surface of the arm, especially if the model
is muscular, and flexion is no longer possible.

The movement of extension, on the contrary, has a
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limit which it is important to state precisely, result-
ing from the beak of the olecranon touching the
bottom of the olecranoid fossa (Fig. 15); this is pro-
duced when the fore-arm has attained, in the move-
ment of extension, that situation which brings its
own axis in a direct line with that of the arm. The
extension of the elbow cannot therefore exceed the
degree which brings the humerus and fore-arm into
the same plane ; that is to say, the fore-arm can never
make with the arm an angle facing backwards.

By comparing the particulars of the mechanism of
the elbow with that which we have previously seen of
the mechanism of the scapulo-humeral articulation, it
will be easy to understand how we may, from the
study of the articular surfaces and ligaments, learn
precisely the laws of the mechanism of joints, and as,
for example, the head of the humerus received into a
single cavity may allow to the arm every species of
movement, so the arrangement of a hinge-joint, with
a series of projections and depressions, fitted one to
the other in a transverse line, renders only the move-
ments of flexion and extension possible in the elbow.
As regards the external form, we learn from the
knowledge of the bones which form the elbow-joint :—
1st, with respect to the angle which the fore-arm malkes
with the arm ; if we examine it either upon the ske-
leton or upon the living subject, the superior members
lying in a state of repose beside the body, the palm
of the hand being turned forward so that the humerus
(page 55) is slightly oblique from above downwards
and from without inwards, the two bones of the fore-
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arm are directed obliquely in the opposite direction—
that is, from above downwards and from within
outwards—these two parts form at their point of
junction—that is, at the level of the elbow—an angle
the base of which looks outwards and the apex in-
wards ;—2nd, concerning the bony prominences which
are seen beneath the skin at the line of the elbow.

After the previous study of these osseous struc-
tures, we should be able to recognise upon the living
model those details of the figure which correspond to
the four bony points, namely, the coronoid process in
front, the olecranon behind, the external condyle
on the outer side, and the internal condyle on the
inner side; but the coronoid process, covered by
muscles, is so buried in the surrounding structure
that it does not show externally. It is the same also
with the external condyle, as this projection, not very
prominent in the skeleton, disappears completely
in the complete subject, since this external condyle
is situated at the bottom of the angle facing out-
wards which the fore-arm makes with the arm, and
the mouth of this angle is filled up by the external
muscles of the fore-arm (especially the supinator
longus), which take their origin from the external
border of the humerus.

On the other hand, the internal condyle and ole-
cranon always show clearly beneath the skin, and the
olecranon forms that projection, commonly called the
tip of the elbow, which shows so prominently behind
during the flexion of the fore-arm upon the arm, and
which follows the movements of the fore-arm, that is

PR
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to say, it seems to rise towards the arm during the ex-
tension of the fore-arm and to descend during flexion.
As regards the internal condyle it is this projec-
tion which corresponds to the apex of the angle
formed by the axis of the fore-arm with that of the
arm (Fig. 16, page 67); this point placed a little
above the line of the elbow is a fixed point. There
is one matter of detail which we must not forget when
we compare the length of the fore-arm with that of
the arm, that is, if we should take the olecranon as a
measure we should make a serious error, as the level
of this projection changes with respect to the humerus
according as the fore-arm is fixed or extended ; on
the other hand, the internal condyle, forming a fixed
point, should rather be chosen.



CHAPTER VI
THE FORE-ARM.

The bony structure of the fore-arm; ulna and radius, their difference in
length and size. The inferior extremities of these bones; their
styloid processes (prominence at the wrist) ; triangular ligament,
Position of the hand during supination and pronation, the move-
ments of supination and pronation, Changes of form in the
fore-arm during pronation and supination ; change in direclion.—
Prominences of the wrist (styloid processes), their levels ; the angle
which the axis of the hand makes with that of the fore-arm.

HAVING now examined the two bones of the fore-
arm (ulna and radius) only as to their superior
extremities in order to study the articulation of the
elbow-joint, we will continue their description, and
study their bodies and their inferior extremities, then
consider the shafts of the fore-arm, the movements
that these two bones accomplish one with the other,
and finally the articulation of their inferior extremities
with the hand.

A superficial glance at the bony structure of the
fore-arm (Fig. 13, p. 58) suffices to show that the two
bones which compose it offer in many respects a
striking contrast to each other; these two bones do
not appear on the same level either above or below ;
above, the wu/na (by the olecranon) extends beyond
the radius and ascends higher than it ; below, on the
other hand, it is the radius (15 and 16, Fig. 13) which
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extends beyond the ulna and descends below it; we
should also note immediately a fact, which is of great
importance, and to which we shall have often again to
refer, namely, that the radius, descending below the
ulna, is found to be the only bone of the fore-arm
which articulates with the hand (radio-carpal articu-
lation, not radio-ulnar carpal, see p. 76). As regards
size these bones present a contrast as well ; the ulna
is thick and bulky at its upper part, but it becomes
thinner as it descends, and its inferior extremity is
comparatively small (Fig. 13); the radius, on the
other hand, is small and slender at its upper part,
and increases in size below ; finally, its inferior ex-
tremity, articulating with the hand, forms a large
bony surface.

After what we have now said of these two bones,
we need not enter into minute details of the shape of
the body or central portion of each of them.

Their bodies are regularly prismatic in form. We
perceive on the superior portion of the body of the
radius, immediately below the neck, a tuberosity (13,
Fig. 13) looking forwards and inwards which gives
insertion to the tendon of the biceps (dicipital tuber-
osity) ; from this tuberosity an oblique line passes
downwards and outwards, and terminates upon the
middle part of the external surface of the bone in a
rough space (14, Fig. 13) called the Zmpression of the
Pronator leres, because it gives insertion to the muscle
of that name.

With regard to the ulna, we need only notice
that its internal surface is subcutaneous in its lower

F
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two-thirds, and that, like the tibia in the leg, it forms
directly the outline of the internal border of the fore-
arm.
The inferior extremity of the radius (15, 16, Fig.
13) is broad, and presents a facet on its lower sur-
face, which receives the two first bones of the wrist
(scaphoid and semilunar), its outer side is prolonged
into a short pointed process which constitutes the
external prominence of the wrist, and bears the
name of the s#yloid process of the radius (16, Fig.
13). The inferior extremity of the ulna is small,
forms a rounded head (8, Fig. 13), and is pro-
longed on its inner side into a s#ploid process which
forms the internal prominence of the wrist. We have
already said that the inferior extremity of the ulna
does not descend as low as the corresponding portion
of the radius; this difference of level between the two
bones is partly filled up by a fibro-cartilaginous disc
called the radio-ulnar triangular ligament, which pro-
ceeds from the external border of the inferior ex-
tremity of the radius to the base of the styloid process
of the ulna, passing beneath the head of the latter
bone (F, Fig. 18, page 75); the bones of the hand
(carpus) articulate with the radius and with this tri-
angular ligament, so that the ulna does not take part
directly in the articulation of the fore-arm with the
hand (Fig. 18).

Up to the present we have considered the two
bones of the arm as placed parallel side by side, and
separated by a comparatively broad interval, called

the znterosseous space (7, Fig. 13). In lact, they are so







68 ARTISTIC ANATOMY.

forwards (Fig. 16), or placed on a flat surface, palm
upwards; the hand is then lying on its back, and this
we call supination (supinus, lying on the back). But
the hand may be changed in position, turned round
with its posterior surface looking forward (Fig. 17) or,
if the fore-arm be placed on a flat plane this posterior
surface is turned upwards. In this new position, the
hand lying on its palmar aspect, we speak of it as
being in pronation ( pronus, lying on the belly).

This change from supination to pronation is ac-
complished by a reciprocal change of situation in the
the two bones of the fore-arm, which cease to be
parallel when the hand is prone, and cross each other ;
but the two bones do not move similarly in this
action ; one of them, the ulna, remains fixed; the
other, the radius changes its position so as to cross
it. On examining the points of contact between
the radius and ulna, namely, the superior and inferior
articulations of these two bones, we see that the
superor radio-ulnar articulation is formed by the cir-
cumference of the head of the radius received within a
cavity (lesser sigmoid cavity), situated on the external
surface of the ulna (below the external border of the
great sigmoid cavity, 3, Fig. 13); whilst the énferior
radio-ulnar articulation is formed by a sigmoid cavity
situated on the internal surface of the inferior ex-
tremity of the radius, receiving the circumference of
the head of the ulna.

Therefore, in the superior radio-ulnar articulation,
the head of the radius turns on its own axis in glid-
ing in the sigmoid cavity of the ulna; the superior
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extremity of the radius does not move from its situa-
tion beside the ulna ; in the inferior radio-ulnar articu-
lation, on the contrary, the radius moves round the
axis of the head of the ulna, as a wheel round its
axle ; whilst a spoke of the wheel is represented by
the triangular ligament (page 66), of which the summit
attached to the styloid process of the ulna is a fixed
point, whilst its base attached to the radius moves
with that bone.

These considerations of articular mechanism may
be best understood by examining a portion of the
skeleton containing the bones of the fore-arm, which,
as is usual in articulated preparations, are connected
together by metallic bands that permit the normal
movements. We see then in moving the radius round
the ulna, that in causing the hand to pass from supi-
nation to pronation, it is necessary to bring the body
of the radius across that of the ulna, in such a manner,
that while the superior extremity of the first bone
remains still on the outer side, its inferior extremity
is entirely changed in its situation, and leaves the
outer side to be carried to the inner (Figs. 16 and 17).
In accomplishing this movement, we perceive that
the hand, which articulates only with the radius,
must follow the movement of this bone, so that the
thumb or radial border of the hand must change
from the outer to the inner side; the hand, which
in supination turns its palm in front, now presents
its back, and it is this which constitutes the passage
from supination (Fig. 16) to pronation (Fig. 17).

The general form of the fore-arm, irrespective of
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the details which we will explain later on regarding
the configuration of the muscles, depends directly on
the position of its bony structure, and is changed
according as these two bones are parallel or crossed.
When the hand is supinated (Fig. 16), the radius
being then placed parallel to the ulna and separated
from it by a large interosseous space, the form of the
fore-arm is that of the segment of a limb presenting
two borders—an external or radial, and an internal or
ulnar—and two surfaces, one anterior, the other pos-
terior. The fore-arm, in a word, is slightly flattened
from front to back, by reason of these two bones
being parallel to each other. But when, from the
position of supination, the hand passes to that of
pronation,the two bones cross and approach each other,
coming in contact,and the interosseous spacedisappears
(Fig. 17). The radius and ulna, taken as a whole, form
a single mass, which may be compared to that which
two rods assume, placed at first parallel at a certain
distance from each other, and which afterwards cross
and come into direct contact. Thus in pronation the
shape of the fore-arm becomes completely changed,
especially in its lower two-thirds. Instead of a seg-
ment of a limb with two surfaces and two borders, it
represents a segment rounded and almost cylindrical
in its middle part; only the inferior part (wrist) and
the superior part (bend of the elbow) preserve the
form flattened from front to back.

Artists are usually not sufficiently imbued with
these important facts ; thus they readily believe that
if a figure has been represented with the arm in
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supination, and that for some reason this attitude has
been changed to that of pronation, it is enough merely
to change the hand and wrist without interfering with
any other portion of the model of the fore-arm. The
details into which we are now about to enter show
clearly that the form of the fore-arm throughout its
entire extent, and particularly in the middle part,
undergoes a change, and this fact will be still more
evident when, in studying the muscles of that region,
we see that their direction is completely changed, and
contributes to modify the shape of the fore-arm, when
the hand passes from supination to pronation, and the
reverse. In accomplishing the movements of prona-
tion and supination, the fore-arm changes not only in
form, but also in direction. We have previously seen
that when the radius and ulna are placed parallel one
with the other (supination), the axis of the fore-arm
makes with that of the arm an angle opening out-
wards. We may again express this fact by saying
that if in this case we prolong the axis of the humerus
downwards (see the dotted line in fig. 16), this axis
falls within the head (inferior extremity) of the ulna,
and consequently lies well to the inner side of the
radius and interosseous space.

But in pronation, when the radius crosses the ulna
at its centre, and is placed internal to it at its lower
part, the result is that the two crossed bones of the
fore-arm, taken as a whole, are found continuous in
line with the humerus, the angle of the elbow has
disappeared, and the axis of the arm and that of the
fore-arm are almost in the same straight line (Fig. 17).



72 ARTISTIC ANATOMY.

In order to make the best use, with respect to out-
ward form, of the various details of the bony structures
which we have been studying, we will, before com-
mencing the study of the hand, first note once more
the prominences which form the inferior extremities
of the radius and ulna at the level of the wrist. Of
these two projections, which are to the hand what the
ankle-bones or malleoli are to the feet, one is ex-
ternal, formed by the styloid process of the radius (16,
Fig. 13), the other is internal, and is formed by the
head of the ulna and the base of its styloid process.

The first (external or radial) is situated much
lower than the second (internal or ulnar).

This position of the bones we may easily verify
upon ourselves, without a skeleton, by clasping with
the thumb and index-finger of one hand the wrist of
the other ; we then perceive that the radius descends
much lower than the ulna (Fig. 13). Hence, the ar-
ticular line of the fore-arm with the hand is obliquely
directed from above downwards, and from within out-
wards (the hand being supposed to be supinated), and
accordingly the hand does not articulate with the
fore-arm in such a manner that the axes of the two
parts are in the same line. These two axes form
here a very obtuse angle, similar to that formed by
the junction of the arm and fore-arm with the elbow ;
but this angle is in the opposite direction, that is to
say, with its base looking inwards (towards the axis
of the body, the arm hanging in a state of repose),
with its highest point outwards, corresponding to the
styloid process of the radius.

T NSRS T

S S S T VoSN T i






CHAPTER VII.

THE HAND,

The bony structure of the hand: 1st, the wrist or carpus ; eight bones
in two rows, one superior (scaphoid, semi-lunar, &c.), the other
inferior (trapezium, trapezoid, &c.)—The radio-carpal articulation,
its movements. The medio-carpal articulation, its movements.
The movements of the whole; the forms of the wrist during flexion.
—2nd, Palm of the hand or metacarpus ; metacarpal bones ; their
relative lengths (form of the shut fist). —Carpo-metacarpal articu-
lations ; the peculiarities of the articulation of the thumb; its
movements of opposition.—3rd, The fingers: their phalanges, first,
second, and third. Anrticulations of the phalanges ; their move-
ments.—Proportions of the superior member : the arms extended
(the square figure of the ancients); the hand as a common measure ;
the middle finger and the Egyptian Canon of Charles Blanc.—
Brachial index,

THE hand is composed of threc parts: the wrist, the
palm, and the fingers. The bony structure of the
wrist is called the carpus, that of the palm the mefa-
carpus (pera, below ; kapmos, the wrist) ; the fingers
are formed by small bones called plalanges.

As the carpus is almost completely hidden by the
soft parts, fibrous and tendinous, which cover it, we
shall enumerate the bones which compose it and show
their articulations, so as to understand the mechanism
of this portion of the skeleton.

Notwithstanding its small compass, the carpus is
made up of not less than eight bones, which are placed
in two transverse rows, the one superior or brackial
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(next the fore-arm), the other inferior or metacarpai
(next the metacarpus).

We enumerate these bones starting from the radial
border of the hand (side of the thumb) to the ulnar
(side of the little finger). The
four bones of the first series
are ranged thus : the scaploid
(S, Fig. 18), named from the
cavity on the inferior surface
being compared to a boat
(oragm, a boat ; eldos, form) ;
the semi-lunar (L, Fig. 18),
and the cuneiform, whose
names indicate their shape;
and finally the pzsiform (P,
Fig. 18), which, small and Fic. 18,
rounded like a PE=s is placed Tue Bony STRUCTURE OF THE
not on the internal,but onthe  Wrist (dorsal surface) &, radius ;—
ahiterion surface of the cunaj- RO EwAr igemst S,

scaphoid j—1, semi-lunar ;}—c, cunei-

torm (Fig. 19). The four form;—w, pisiform;—r, trapezium;
—T, trapezoid ; —M, 05 magnum ;—
bones of the second oW, v, unciform.—Below the carpus:
Ghiting ctill froon without 2 mg Do B SRl fenke
inwards, are (Fig. 18): the
trapezium, the trapesoid, the os magnum, and the
hooked or wnciform bone (uncus, a hook). In ex-
amining the bony structure of the carpus as a whole,
we see that the anterior or palmar surface presents
the form of a vertical groove, limited on the inner
side by the projection formed by the pisiform bone
on the first row, and the process of the unciform bone
on the second, and on the outer by a process belonging
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to the trapezium ; but this groove is formed into a
canal by the presence of a broad fibrous ligament (the
anterior annular licament of the wrist), which passes
like a bridge from the internal prominences to the
external. Beneath this bridge, and consequently in the
canal thus formed, the tendons of the flexor muscles
of the fingers pass, the fleshy bodies of which are
situated in the fore-arm, while the tendinous inser-
tions are attached to the phalanges. This explains
the fact that these tendons, seen at the lower part of
the fore-arm, are not visible externally during their
passage through the palm of the hand.

The first row of the carpus forms, by the superior
surfaces of its first three bones, a convex articular
surface which articulates with the fore-arm, the sca-
phoid and semilunar being in contact with the concave
surface of the inferior extremity of the radius, the
cuneiform with the inferior surface of the triangular
ligament (Fig. 18). This articulation, called the »adzo-
carpal, permits movement forwards (flexion of the
hand), backwards (extension of the hand), and laterally
(bending of the hand towards either the radial or ulnar
side of the fore-arm). On the other side the first row
of the carpal bones articulates with the second row,
and this articulation, called the medio-carpal, forms
a species of interlocked joint, the inferior prominence
of the scaphoid projecting into the second row, to a
level with the trapezoid, and the head of the os mag-
num being received reciprocally into the first row on
a level with the semilunar (Fig. 18). The movements
of flexion and extension are permitted in the medio-
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carpal articulation, but the lateral movements are very
limited or almost nil.

It follows from this arrangement: 1st. That the
flexion and extension of the hand at the level of the
wrist are very extensive, and amount almost to a right
angle, both before and behind, the mobility of the
radio-carpal and medio-carpal articulations aiding
each other in these movements; on the contrary, the
lateral motion- of the wrist is very limited, as it is
confined to the radio-carpal articulation, and this ar-
ticulation possesses ligaments, very strong and thick,
which curtail considerably the extent of these move-
ments. 2nd. That in the flexion of the hand, when
it forms a right-angle with the fore-arm, the posterior
surface of the wrist does not present an abrupt curve,
but rather a rounded form ; the right-angle which the
hand then makes with the fore-arm is made up of two
articulations, that is to say, one part in the radio-
carpal, the other in the medio-carpal articulations.

The metacarpus (Fig. 19), or skeleton of the palm
of the hand, is composed of five bones placed parallel,
one beside the other (metacarpal bones), and separated
by spaces called interosseous (or intermetacarpal).
These metacarpal bones are, notwithstanding their
small size, classed as long bones, and are therefore
composed of a shaft and two extremities. Their body
is more or less.prismatic and triangular ; their superior
or carpal extremity is cuboid, or wedge-shaped ; their
inferior or digital is rounded, and takes the name of
the head. We distinguish the metacarpal bones by
the names of the first, second, third metacarpal, &c.,
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counting from the thumb towards the little finger; or,
again, by the name of the finger to which they cor-
respond (as the metacarpal bone of the thumb, index

: 2

FiG. 1q.

Bony STRUCTURE oF HAND (an-
terior or palm surface).—i, 2, 3, and
4, the four bones of superior row of
carpus;—s, 7, 8, g, the four bones of in-
ferior row ;—10, 10, the five metacar-
pal bones;—11, the first phalanges;
—12, 12, the second phalanges ;—13,
13, the third phalanges ;—14 and 15,
the two phalanges of the thumb,

finger, &c.) The first meta-
carpal bone, or that of the
thumb, is very short, and
remarkable for other charac-
teristics which we will note
afterwards, when referring
to its movements; the
second, or metacarpal bone
of the index finger, and the
third, or that of the middle
finger, are the longest. The
third is generally longer than
the rest, so that a line pass-
ing through the heads of the
series of metacarpal bones
describes a curve with its
convexity downwards, of
which the most prominent
part corresponds to the
head of the third metacarpal
bone. When the hand is
firmly closed, and the fingers

bent in the palm, it is the head of the third which
forms the most prominent part of the fist.

The metacarpal bones articulate with the carpus
by their superior extremities, or bases. In these
articulations of the metacarpal bones we find a very
different arrangement for the first (that of the thumb)
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compared with that of the four last metacarpal
bones.

1st. The articulation of the metacarpal bone of the
thumb is formed by the trapezium, which presents a
facet resembling a saddle, concave from side to side,
and convex from before backwards, and the base
of the first metacarpal bone, which presents a facet
alternately concave and convex, corresponding to the
facet on the trapezium on which it is fixed. It
results, then, that as the rider can move himself on
his saddle forwards and backwards, and to either side,
the metacarpal bone of the thumb can equally move
itself in all these directions, and accomplish the move-
ment of circumduction by which the extremity of the
thumb describes a circle. It is this mobility that
permits the thumb to extend itself from the index
finger, to place itself in front of the other fingers, and
come in contact with them. This is called the move-
ment of opposition of the thumb, and it is owing to this
property that the thumb possesses, namely, of opposing
itself to the fingers, that the hand of man forms such
a wonderful organ for prehension and for performing
all manual labour. The articulation of the trapezium
and metacarpal bone, which is the source of these
movements, thus deserves particular mention, which we
will complete by saying that the two bones are attached
to each other by an articular capsule, or fibrous band,
sufficiently loose to permit all the movements which
the first metacarpal bone can make, by reason of the
shape of the trapezo-metacarpal articular surfaces.

2nd. On the contrary, the articulations of the
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metacarpal bones of the four other fingers de not
present anything like such mobility. In fact, whilst
the base of the first metacarpal bone is free, without
being connected with that of the second, the bases of
the other metacarpal bones are in contact with each
other by their lateral surfaces, and are united by their
dorsal, palmar, and interosseous ligaments. Again,
the tranverse line of union between the second row
of the carpus and the base of these metacarpal bones
(carpo-metacarpal line) is tortuous, the carpus and
metacarpus being dovetailed into each other, especially
at the level of the second and third metacarpals, where
this line describes a figure like the letter M, by reason
of a prominence of the third metacarpal bone, pro-
jecting into the carpus at the same time that the
trapezoid is received into a depression at the base of
the second metacarpal bone (Fig. 19). The carpus
and the four last metacarpal bones therefore form a
whole of which the parts are slightly movable one on
the other, and are capable only of slight gliding move-
ments giving a certain elasticity to the whole. We
see that if the palm of the hand had been formed of
one continuous bone, pressure or a sudden shock would
produce fracture. These accidents are avoided by the
presence of numerous parts united in such a manner
as to glide slightly one on the other, at the same time
not presenting any real mobility.

This will explain the advantage which the first
row of the carpus possesses in common with the
second. Each of them, instead of being formed by
one single bone, is made up of a series of small bones
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placed side by side, and closely joined together by the
dorsal, the palmar, and the interosseous ligaments.

The fingers are formed of small long bones, placed
end to end and termed plalanges,; each finger has
three phalanges, except the thumb, which has only two.
We distinguish these phalanges by the names of the
first, second, or third phalanx, counting from the base
to the free extremity of the fingers; and we give the
name of ungual phalanx to the last because it supports
the nail. These phalanges, like all the long bones, are
made up of a shaft and two extremities. The shaft
is flattened from front to back, and presents on its
anterior surface a small groove or hollow, to lodge
the flexor tendons of the fingers; while the ex-
tremities present characters which we will point out
when studying the articulations of the fingers.

The articulations for each finger are : 1st, the meta-
carpo-phalangeal articulation; 2nd, the articulation
of the first with the second ; and 3rd, the articulation
of the second with the third; all these articulations of
the phalanges being formed upon the same plan.

1st. The metacarpo-phalangeal articulations are
formed by the head of the mectacarpal bone being
received into a glenoid cavity in the base of the first
phalanx. Such an adaptation of articular surfaces
will permit every kind of movement, and it is easy
to understand that each finger can be flexed on the
metacarpus (on the palm of the hand), extended,
and also inclined to either side (the act of sepa-
rating the fingers when they have been in con-
tact); but the articular capsule or fibrous band

G
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which surrounds each metacarpo-phalangeal joint
fixes an exact limit to these movements. Thus
extension cannot be prolonged much further than
that position in which the axis of the fingers forms a
very obtuse angle with that of the metacarpal bones
behind, for just then the anterior portion of the cap-
sule is put on the stretch, and as this part is fibrous,
thick and resisting, it prevents any increase of ex-
tension. On the other hand, this capsule is strength-
ened on either side by a lateral ligament which,
being inserted at the posterior part of the head of the
metacarpal bone, is found stretched, according as
flexion is produced, and when this act of flexion
arrives at a right angle, the lateral ligaments do not
permit it to be carried any farther. It is easy to
prove this upon ourselves, as we cannot flex the first
ph&lanx on the metacarpus beyond this point, for we
cannot, in any case, bring the anterior surface of the
first segment of a finger in contact with the palm of
the hand, but only the other segments, as we shall
see when we come to study the articulations of the
first phalanges with the second, and the second with
the third.

2nd. The articulations of the phalanges, that is,
those of the first with the second, and those of the
second with the third, are constructed on a different
plan from the metacarpo-phalangeal articulations.
Instead of a head received into a glenoid cavity, we
find here, at the inferior extremity of the phalanx, a
surface formed like a pulley, or trochlea of two promi-
nences or lips of the pulley separated by a groove or
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hollow (Fig. 19); and on the other hand, on the
superior extremity of the succeeding phalanx we find
two cavities corresponding to the lips of the pulley,
and separated by a projection which corresponds
to the groove. Therefore, given a single phalanx, it
will be easy to say whether it is a first, second, or
third phalanx, as the first phalanx has at its base a
single articular cavity, while the second and third
have two placed side by side ; and again, the third, or
ungual phalanx may be distinguished at the first
glance from the second by the shape of its free ex-
tremity, which is expanded like a horse-shoe, in order
to support the finger-nail. But we should notice
especially in the articular surfaces of the phalanges,
that these joints, reproducing on a smaller scale the
pulley or trochlea in the elbow, present an analogous
mechanism, and like all trochlean joints, permit only
the movements of flexion and extension. In fact,
as each of us may prove upon his own hand, while
the fingers may be flexed, extended, or moved from
side to side at their metacarpo-phalangeal articulations,
at their phalangeal articulations they can be flexed
and extended only; thus, while the finger enjoys
areat freedom of movement at its base, it only pos-
sesses that of flexion and extension in its component
parts. The movement of extension of the phalanges
is limited, because the anterior portion of the articular
capsule put on the stretch by the movement is short
and strong, but we find a great variety in different
subjects, and with some, such elasticity that the ter-
minal phalanges can be bent backwards. As regards
G 2
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flexion, it is limited only by the soft parts on the
anterior surface of a phalanx coming in contact with
the corresponding portion of that upon which it is
bent.

Having examined the different portions of the
bony structure of the upper limb in relation to move-
ment and  form, it is necessary to study its pro-
portions—namely, to inquire, on the one hand, what
comparison the length of the limb bears to the height,
and, on the other, to compare the length of the dif-
ferent sections of the body with each other,

The comparison between the superior members
and the height may be expressed in two ways: first,
by examining the two superior members raised trans-
versely in the horizontal position—the distance which
then separates the extremity of one hand from that of
the other is termed the span of the upper limbs, and
this transverse measure includes not only the length
of the arms, but also the breadth of the shoulders;
secondly, by examining the upper limb hanging verti-
cally beside the body, and noting to what level on
the lower limb the extremity of the hand (nail of the
middle finger) reaches.

The relation of the span of the upper limbs to the
height has been expressed long since by the formula
known as the syuare ficure of the ancients (Fig. 20);
if we cause two horizontal lines to pass, one at a
tangent to the soles of the feet (¢, &), the other at a
tangent to the summit of the head (a, &), and two
vertical lines at right angles to the extremities of the
two arms extended horizontally, these four lines form
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by their junction a perfect square; in other words,
the man having the arms horizontal is enclosed within
a square. This shows that the span of the arms is
equal to the height.

This statement is correct for a man of the
Caucasian race of the middle height, but it is not
so for the yellow and black races, in whom the span
of the arm is greater
than the height. If
from man we pass on to
the superior monkeys,
calledanthropoid(chim-
panzee, gorilla, &c.), we
find that the span of
the arms in these be-
comes more and more
extended as compared
with the height, until it FIG. 20.
becomes almost double.
Thus, in the gofilla,
the height being 5 ft. 71in., the span becomes 8ft. 9}in.;
and in the chimpanzee, to a height of gft. glin, the
corresponding span is 6ft. 6in.

So, when we examine the upper limbs hanging
freely beside the body, we find that in the European
of average height the extremity of the middle finger
corresponds in general to the middle of the thigh; in
subjects of short stature this extremity of the hand
descends a little lower than the middle, and, on the
other hand, in very tall men it rests a little higher.
In the yellow and black races thc extremity of the

b

Figure in a square, ancient method.
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hand descends much lower than the middle of the
thigh ; and if we pass on from the human species to
the superior (or anthropoid) class of monkeys, we see
that in the chimpanzee the extremity of the hand
descends below the knee ; in the gorilla it corresponds
to the middle of the leg; and, finally, in the orang-
outang, and especially in the gibbon, it reaches almost
to the ankle.

If we seek among the various portions of the
upper limb a part which would answer as a common
measure between them, we cannot find anything
satisfactory in this respect. The length of the hand,
which would naturally seem to be indicated as a
measure, is not contained an even number of times
in the length of the bones of the ho ‘lder, arm, or
fore-arm. If, however, we take from the hand the
length of the third phalanx of the middle finger, we
have a measure equal to that of the spinal border of
the shoulder-blade, and consequently to that of the
claviclee. Under those condition$ we may say that
the length of the humerus is equal to twice that of
the hand, and that of the fore-arm equal to the length
of the hand plus its half; but these proportions are
so variable that they cannot be insisted on. We
should attach more importance to the rule that takes
the hand as a common measure of the entire body
in regard to height, taking the height as being equal
to ten hands. This is a proportion which often
answers in reality, but which presents too many
exceptions to be laid down as a law.

We may here state the fact once for all, that there
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is not an abdsolute rule for the anatomist, or sygjem
of proportions applicable to every class of subject, to
those of small as well as those of large stature. If, on
the contrary, an ideal proportion is adopted, in which
a human figure has been altered, so as to correspond
to the abstract conception of beauty, we say that
this question of proportion belongs no longer to the
domain of anatomy or observation, but that here we
rather touch aesthetic doctrines ; it is for this reason
that we have limited ourselves, when putting forward
various ideas of proportion, to indicating within such
limits as direct observation permits, whether a part of
a limb might serve as a common measure for this
limb, and moreover for the total length of the body.
The Egyptian canorn as demonstrated by Charles
Blanc, which has a certain historical interest, is that
the lengthh of the middle finger, taken as a common
measure, should be contained nineteen times in the
length of the body. In fact, the “ Selection of
Funeral Monuments” by Lepsius (Leipzig, 1852)
contains the drawing of a very curious Egyptian figure,
divided by transverse lines into nineteen parts (not
including the head-dress). Now as several passages
in different ancient authors seem to indicate that the
Egyptian sculptors have taken the finger as the unit
of the system, Charles Blanc very ingeniously remarks
this fact, that in the figure in question, one of the
horizontal lines, the eighth beginning at the soles of
the feet, passes exactly at the base of the middle
finger in the right hand (closed holding a key), while
the seventh touches the extremity of the middle
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nnger of the extended left hand. It seems to him,
then, very probable that the distribution of these
horizontal lines indicates a system of measuring
the figure, and that the space between the seventh
and the cight line measures the

cof—f—}--—2  length of the middle finger, which
RYATE thus becomes the standard of this

7 system of proportion. According to
e the Egyptian rule, the length of the
| ' " 2 1w middle finger will be found nineteen
, 1o, times in that of the height (Fig. 21) ;

u it may be that this rule was adopted
by the Greek artists, and Charles

'3 s Blanc does not hesitate to think that
= 7 Polycletus, who has composed (com-

known by the name of Dorypliorus,
used no other system but the Egyp-
tian ; there has been always found in
a number of antique figures this same
proportion of nineteen times the
middle finger to the height of the body, and in
the Achilles, for example, the total height does not
exceed by more than J%;th of an inch the length of
the middle finger multiplied by nineteen.

An interesting proportion to note is that between
the arm and fore-arm, especially as it has been with
anthropologists the object of important researches,
and will familiarise us with the term inder, which we
must frequently make use of, espccially when com-

_531 fg 4: pare Pliny and Cicero) a Treatise on
\ T o Proportions, with a model in marble
P

FiG. zr.

Thie Egyptian Canon.
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paring the transverse and antero-posterior diameters
of the cranium. We give, in anthropology, the name
index to the number which expresses the proportion
of one dimension to some other, this last being repre-
sented by 100. Supposing, in fact, that we compare
one length, A, equal to one metre, with another length,
B, equal to two metres, in this case, the first length
being half that of the second, we speak of the index
found as 50 (because 50 is the half of 100, and we
suppose the second length to be equal to 100). Now
the fore-arm is shorter than the arm ; it represents
about three-fourths of it; if, then, we take the
number 100 to represent the length of the humerus,
the number 75, which is three-fourths of 100, would
represent the length of the fore-arm ; and then in
denoting by the brackhial inder the proportion of the
length (always shorter) of the fore-arm, with that of
the arm (always longer) we simply say that the
brachial index is represented by 75.

This method of notation which reduces any
numerical proportion to the centesimal system is very
valuable, as it permits us to follow without difficuity
the degree in which a proportion varies according to
the race or species.

Thus we come to speak of the brachial index
(proportion of the fore-arm to the arm) as 75. We
have chosen this particular number in order to make
the example easy ; in reality, in adult European sub-
jects this index is only 74—that is to say, that the
fore-arm is to the arm as 74 is to 100. If we measure
the same parts in the adult negro, and reduce to the
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centesimal proportion the numbers ohtained, we find
the brachial index here is 79—or that the fore-arm is
to the arm as 79 to 100. In the negro, then, the
fore-arm is longer compared with the arm, as 79
is a greater part of 100 than 74. Finally, if we
pass on from the human species to the anthropoid
monkeys, we see that the brachial index comes to
be 80, and even 100—that is to say, that the length
of the fore-arm becomes equal to that of the arm;
and we know, therefore, that the great length of the
superior members in the anthropoids (page 86) is
principally owing to the greater length of the fore-
arm. But the most interesting fact is that in the
human race the brachial index is not the same at
different ages—thus, in the European infant at birth,
this index is 80; before the end of the first year it is
only 77, and by degrees during childhood it descends
until it arrives at 74 in the adult. This clearly shows
that the humerus, during the growth of the body,
lengthens in proportion more than the bones of the
fore-arm ; so that they, which were at first to the
humerus as 80 is to 100, come gradually to be as 77
to 100, and finally as 75 or 74 to 100. If we were to
glance at the comparative anatomy in the skeleton of
a lion or horse, we should see that in those animals
the fore-arm becomes longer in proportion to the
humerus, so as to equal, and afterwards to surpass,
the length of that bone.



CEHAPTER  VIIL,
THE PELVIS.

The bony structure of the hips.—The pelvis; sacrum (five vertebrae
welded together); coccyx (the candal appendage in man and the
monkeys resembling man) ; the #/fac dones (ilium, pubes, ischium) ;
the cotyloid cavity ; the acetabulum and its notch directed down-
wards.—The articulations of the pelvis ; spmplyses (sacro-iliac and
pubic) ; sacro-iliac ligaments ; ilio-pubic or Poupart’s ligament
(fold of the groin).—The pelvis as a whole; its median anterior
hollow (form of the abdomen).—Comparison of the pelvis in the
male and female.

THE pelvis, or osseous girdle of the region of the /ips,
is to the inferior portion of the trunk what the thorax
is to the superior part; it is the same to the inferior
limbs as the scapulo-clavicular girdle is to the superior.
But, whereas the gi'rr.lle of the shoulders and thorax is
formed of many movable and isolated pieces of bone
(sternum, ribs, clavicle, shoulder-blade), the pelvis is
formed only by four bones, large, with thick walls, and
not movable one upon the other. Of these four pieces
two are posterior and central, single and symmetri-
cal, these are the sacrum and coccyx, which are con-
tinuous with the vertebral column ; the other two are
in pairs, and are placed one on each side of the pelvis
—these are the #/iac bones, distinguished as the right
and left iliac. The sacrum, or sacred bone (Figs. 3,5, 6,
and Figs. 24 and 27), called thus because it was this
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part that the ancients offered in sacrifice to their gods,
1s formed of five vertebrae (sacral vertebre) closely
united together, but all the portions are easily seen
on a careful examination. Taken together it forms
a pyramid, the base of which (2, Fig. 24) is turned
upwards and forwards, corresponding to the narrow
body of the first sacral vertebra. This sacral pyramid,
being directed obliquely from above downwards, and
from before backwards (Fig. 5), presents a surface
called antero-inferior, or rather inferior, on which we
recognise five united vertebral bodies (Fig. 3, page i9);
a posterior surface—better called superior—on which
we recognise the rudimentary spinous processes (Fig.
6, page 28) and the lamina of these same five ver-
tebre, these portions being all united together; and,
finally, the lateral borders, which are enlarged above
into a surface intended to articulate with the cor-
responding iliac bone, which surface, shaped in the
form of an ear, has received the name of the auricular
surface of the sacrum (C, Fig. 5).

The coceyx (21, Fig. 3), placed below the sacrum,
presents a rudimentary caudal appendage, and instead
of being, as in the greater number of mammals, free
and movable, is found in man curved towards the in-
terior of the pelvis, whose inferior outlet it contributes
to close. This disposition, which is found in the
anthropoid apes, has relation to the vertical position,
in which the weight of the abdominal viscera is borne
upun the pelvis, and necessitates accordingly such
arrangements of the bony structure as may strengthen
the inferior outlet of the pelvis.
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The coccyx is formed of a series of four vertebrz,
welded one with the other, and so diminished in size
that each of them is reduced to a small osseous
nodule, representing a rudimentary vertebral body—
thus the coccyx forms a short chain of four small
bony tubercles.

The 2/iac bones, called also the bones of the hip,
are two in number, one on cach side, articulating be-
hind with the sacrum, and uniting in front with each
other on a level with the pubic region (Figs. 24, 27).
In order to understand the order and the names of
the parts of which an iliac bone consists, it is neces-
sary to notice that this bone is made up originally, in
the infant, of three distinct parts, which are after-
wards joined together as age advances; of these
parts, the superior is called the z/zzzz:2 ; the two others
are inferior, that placed in front is called the pubis,
that behind, the zsckzume. As shown in Fig. 22, the
junction of the three parts tends towards the central
portion of the bone, at the level of the great articular
cavity (acetabulum) of the hip, and forms a radiated
figure, representing a species of star with three
branches, of which the centre corresponds nearly to
that of the cavity already indicated. We shall sece
that the names of almost all the parts of the iliac
bone are derived from those of its three constituent
portions, namely, the 2/zum, pubis, and ischiumn.

We notice, 1st, on the external surface of the
iliac bone, above, a large space called the erfernal
t/iac fossa (5, Fig. 23), marked by two curved lines
limiting the insertion of the gluteal muscles (4
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and 5, Fig. 23); below this space or iliac fossa is
placed a circular cavity (13 and 14, Fig. 23), broad
and deep, the shape of which has been compared to
that of a basin, and which, in consequence, has re-
ceived the name of the cotyloid cavity ; * its use is to
| form the hip-joint for the
reception of the head of
the femur. The margin
of this cavity is promi-
nentthroughout itsentire
extent, except below
where it is hollowed out
into a broad groove (16,
Fig. 23) called the great
notch of the acetabulum;
this notch is a valuable
starting point to settle
the natural position
either of the iliac bone or
L of the entire pelvis (Fig.
THe [Liac BoneE oF aN INFANT ! its three 5 :

primitive pieces:—x, ilium ;—s, its superior 23 ). If, in fact, this bone
boderi s, &, sbiom, s sctilaler wrt of the pelvis is supposed
to belong to a figure in

the upright position this large cotyloid notch should
be directed downwards, as shown in Fig. 23. Below
the cotyloid cavity, the iliac bone is pierced by a large
orifice, called the obturator foramen (22, Fig. 23) and
the bony parts which surround this foramen are: be-
hind, the zuderosity of the ischium (20, Fig. 23); in

FiG. ==.

* Usually, in English anatomical writings, called the acetabulum
(a vinegar cup) from its resemblance.
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front and above, the korizontal ramus of the pubis (18);
below, a bony plate formed by a prolongation of the
pubis (19) proceeding to join the ischium, and therefore
called the descending ramus of the pubis and the ascend-
ing ramus of the ischium. 2nd. The internal surface
of the iliac bone presents above, the internal iliac fossa
(10, Fig. 24) ; below this, a flat surface corresponding
to the base of the acetabulum, and, lower still, the
obturator foramen bounded as we have already
described. 3rd. The borders of the iliac bone are
distinguished (Fig. 23) as superior, anterior, posterior,
and inferior. The superior border, called the crest of
the ilium (1, Fig. 23), is thick and curved like an
italic S ; it is this which marks on the living model
the line of the hips—namely, the limit between the
lateral part of the abdomen and the lateral part of
the pelvis; it terminates in front in the anterior
superior iliac spine (2, Fig. 23). The anterior border
begins at the anterior superior iliac spine, and
presents in succession from above downwards, a
notch, then a prominence called the anterior inferior
spine of the ilium (7, Fig. 23), below which is a
groove giving passage to the psoas muscle (see
later) ; finally, this border is continuous with the
horizontal ramus of the pubis, of which the internal
part forms the spine of the pubis (17, Fig. 23). The
posterior border of the iliac bone forms a large notch
limited above by the posterior spine of the ilium
(3, Fig. 23), and below by the tuberosity of the
ischium ; this notch is divided by a spinous eminence
the sciatic spine (11, Fig. 23) into two unequal parts,
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of which the superior, the larger, is called the great
sczatic notch (12, Fig. 23), and the inferior, the
smaller, the /Jesser sciatic notch. Finally, the zuferior

Fi1G. 23.

Ricut ILiac Bone (external surface).—1, 1, iliac crest.—Anterior superior iliac
spine ;—3, posterior superior iliac spine ;—4, posterior semi circular line ;- 5, anterior
or inferior semi-circular line ;—g, anterior inferior iliac spine j—11, sciatic spine ;—
12, great sciatic notch ;—13, acetabulum and 14, iI‘S pit (fovea) ;—16, its great notch,
directed downwards ;—17, spine of pubis ;—18, horizontal ramus of pubis ;—1g, body
and descending ramus of pubis;—zo0, 2o, tuberosity of ischium ;—z2, obturator
foramen.

border is formed by the descending ramus of the pubis
and the ascending ramus of the ischium. We will

finish the description of this bone by describing its four
angles : the antero-superior (2, Fig. 23) is formed by
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the anterior superior iliac spine; the antero-inferior
(17, IFig. 23) by the pubis presenting a rough surface
which articulates with the pubis of the opposite side
the infero-posterior (20, Iig. 23) is formed by the tuber-
osity of the ischium ; and finally, the supero-posterior,
thick and flattened, presents on its inner side a large
rough surface, called from its form the auricular surface,
corresponding to the auricular surface of the sacrum.
In order to construct the pelvis, the two iliac
bones are joined together, and these in their turn join
the sacrum by articulations which have nothing in
common with those which we have already studied in
the limbs—for example, the shoulder or elbow. In
those articulations of the limbs the bones were in
contact by smooth surfaces, which glided one upon
the other without anything interposed between
them ; such articulations are characterised by their
mobility. On the other hand, the sacrum is united
on each side to the iliac bones, and they articulate in
front with each other by rough surfaces, between
which are placed plates, more or less thick, of fibro-
cartilage (similar to the inter-vertebral discs), which,
in consequence, do not allow them to glide one on the
other, but closely join them together. These articu-
lations, which bear the name of symplyses (aiv,
together, ¢pvopar, to weld), are remarkable, not for
mobility, but for solidity. Behind, the two sacro-iliac
sympliyses support the sacrum firmly wedged in be-
tween the two bones of the hip, and the strong
ligaments placed behind the symphysis permit the
sacrum to support thie weight transmitted to it by the
H
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vertebral column: in front, the symplysis pubis
(3, Fig. 24), besides having fibro-cartilage placed
between the bones and adherent to them, is also
strengthened by fibrous bands passing superficially
from one bone to the other.

The symphyses form the whole of the pelvis (the
sacrum, with the two iliac bones) into a single part;
but, at the same time, owing to the elasticity which
these joints enjoy, the pelvis can resist without
injury the shocks which are transmitted to it by
the vertebral column and the lower members, and
which would be fatal if this osseous belt were
composed of a single bone continuous through-
out. The sacro-iliac and pubic cartilages, from their
inter-articular substance, may be compared to elastic
cushions placed between the bones, which break and
check the shock which is produced—when, for example,
we jump from a height and alight on the soles of
the feet.

Besides the articulations of the symphyses, the
pelvis also possesses ligaments which proceed from
one osseous prominence to another more or less
distant ; thus, behind, are the two sacro-sciatic liga-
ments, which, arising together from the lower border
of the sacrum in the form of a broad fibrous band,
proceed outwards, and, diverging, are attached, one—
the great sacro-sciatic licament—to the tuberosity of
the ischium, the other—the lesser sacro-sciatic ligament
—to the spine of the ischium. These ligaments form
the sciatic notches into foramina, through which imn-
portant muscles pass; and, but for this fact, these

o o
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ligaments would not be mentioned here, as they do
not show externally, being covered by the thick layer
of the gluteal muscles. But it is not so with the
ligaments (or fibrous bands) which are situated in the
anterior portion of the pelvis, and which proceed from
the anterior superior spine of the ilium to the spine
of the pubis. This ligament—called the z/z0-pubuc,
crural arch,or Poupart's ligament—is immediately sub-
cutaneous, and corresponds to the fold of the groin;
in fact, at its level, the skin is slightly, if at all, covered
with fat. As it is attached to the entire length of
the ligament by the subcutaneous cellular tissue, it
follows that it shows a depression extending from the
spine of the ilium to the pubis. This depression is
nothing else but the fold of the groin, marking the
limit between the skin of the abdomen and that of
the thigh.

The pelvis as a whole (Fig. 24) forms a pyramid,
with its base upwards, its truncated summit down-
wards ; this apex is entirely hidden in the living
model. The inferior limbs are attached on each side
in such a manner that they approach each other at the
lower part of the pelvis, so as to leave between them
a narrow interval—the perineum, which corresponds to
the inferior extremity of the pelvis. But the outline
of the base of the pelvis is marked clearly throughout
the whole of its circumference, at least at the sides
and front ; on each side the iliac crests, on the superior
borders of the iliac bones, form a slightly undulating
line, the middle portion of which is most elevated,
while its anterior extremity inclines abruptly down-

H 2
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wards to terminate at the anterior superior spine
of the crest of the ilium, clearly seen in the model
when the skin is not loaded with fat; in front, the
base of the pelvis presents an extensive hollow with
its concavity upwards, the central parts correspond to
the symphysis pubis, and the lateral parts are formed

FiG. 24.

PeLvis oF THE MaLE.—1, 1, lliac crests ;—2, sacrum ;—3, symphysis pubis ;—
5, 5, cotyloid cavities, (acetabula);—6, 6, descending rami of pubes and ascending
rami of ischia j}—7, 7, obturator foramina ;—1o, 10, internal iliac fossa.

by Poupart’s ligaments or crural arches, passing on
each side from the spine of the pubes to the corres-
ponding anterior superior spine of the crest of the
ilium. This anterior median hollow of the pelvis forms
the inferior limit of the abdomen, and gives to the
anterior abdominal region the form of a shield rounded
at both ends, a form which the ancients seem to have
exaggerated in adopting for the epigastric pit a con-
figuration rounded instead of oval, which is the shape

F
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it presents in the skeleton. We have previously (page
42) shown how, in numerous cases, the form adapted
by the ancient sculptors is sufficiently justifiable.
After having studied the pelvis with regard to
its mechanism and its influence on the external form,
we ought now to examine it with regard to its pro-
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Diagrams showing that the pelvis of the male (A) represents a long segment
(2, &, ¢, &)of a short cone, (&, &, x), while the pelvis of the female (B) represents a
short segment (a, &, ¢, &) of a long cone (a, &, x).

portions, namely, its transverse dimensions; but as
the prominence of the hips is formed not only by the
superior border of the iliac bones, but also by the great
trochanters (femur), we ought not to quit this exami-
nation without comparing the bones of the thigh with
the pelvis ; for this reason we must confine ourselves
for the moment to the study of the proportions of the
pelvis taken first alone and then comparatively in the
male and in the female skeleton.

Generally speaking the pelvis of the female is
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broader and shorter than that of the male; in the male
(Fig. 24) the superior transverse diameter, which is a
line that passes through the most prominent portion
of the crest of the ilium of one side to the correspond-
ing part of the other, measures from 10 to 12 inches
(on the average 11 inches); whilst in the female this

FiG. 27.

Pelvis of the female

line measures from 10} to 13§ inches (on the average
12 inches). On the contrary the height of the pelvis
in man is about 8 inches, whilst it is not more than
71 inches in the female. Again, in comparing (Figs.
24 and 27) a male and femal: pelvis, we see that the
first is very narrow, the second comparatively very
broad inferiorly.

If we suppose a line drawn at a tangent to the
sides of the pelvis we see that these lines must be
prolonged downwards for a considerable distance in
order to meet in the female pelvis, but in that of the
male they join at a short distance from the lower part.
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In order to reduce these facts to a simple formula we
may say therefore on consideration of the Figs. 25
and 26, which show this arrangement by means of a
diagram, and by remarking the manner in which the
pelves form segments of pyramids or cones, that the
pelvis of a male represents a long scgment of a short
cone, while that of the female represents a short segment
of a long cone.

The particular details of shape which distinguish
the pelvis in the two sexes are relatively : 1st. In the
thickness of the walls; in the male the walls of the
pelvis are stronger, the iliac crest thicker, and the dif-
ferent prominences for the insertions of muscles better
marked. 2nd. The pubic arck and the obturator fora-
miina. Aswe have previously observed that the pelvis in
the female is, at its lower part, much broader than in the
male, we naturally find the various parts of which it is
formed are broader than in the male. Thus the pubic
arch, limited above by the symphysis, and on each side
by the descending rami of the pubis, is very broad, and
at the same time much more flattened in the female,
in whom it assumes the form of an elliptical arch, while
in the male (compare Fig. 24 and Fig. 27 at 3, 6, 6)
this same arch is narrow and raised, and takes the
form of a pointed arch. For the same reason the
tuberosities of the ischium are wider apart in the
female than in the male. The obturator foramina
are wide and triangular in the female, while they are
narrow and oval in the pelvis of the male,



CHAPTER IX.
THE THIGH.

The femur; its superior extremity: meck, head, and trochanters.—
Articulation of the hips, or coxo-femoral articulation ; movements
which it allows ; limits of these movements (capsular ligament and
the ligament of Bertin) ; the definite limits of extension (ilio-femoral
ligament) ; the narrow limits of adduction (ligamentum teres);
the influence of atmospheric pressure (experiments of the brothers
Weber). The transverse dimensions of the hips and shoulder in
the male and female ; the various formul® (ovoid of the ancients,
ovoid and elliptical of Salvage); the correct formula; the inter-
humeral and inter-trochanteric diameters ; the inter-acromial and
inter-iliac diameters.—The external form of the region of the hips
and great trochanterin particular ; the osseous prominences brought
into relief in the external form as flat and depressed surfaces.

THE femur (Figs. 28 and 31), or bone of the thigh,
is one of the long bones—the largest in the skeleton
—and composed, like all the long bones, of a shaft
and two extremities (Fig. 28). We will first consider
its upper extremity, then its articulations with the
iliac bone.

The superior extremity of the femur is composed of
a lread, supported by a neck, and of tuberosities placed
at the junction of the neck with the body of the bone.
The head of the femur (5, Fig. 31) is regularly rounded,
and forms three-fourths of a sphere. Its spherical
surface, turned inwards, is smooth and covered with



THE THIGH.

105

cartilage, except at a depression (6, Fig. 31) seen a

little below its centre, which gives
attachment to an intra-articular liga-
ment (lzgamentum teres : see further
on) ‘The neck of the femur (7,
Fig. 31), arising from the base of
the head, is directed dewnwards and
outwards in the form of a segment
of a cylinder, flattened a little from
front to back to become attached
to the upper extremity of the shaft
of the femur at an obtuse angle,
looking downwards and inwards
(Fig. 28). This angle, which the
axis of the neck makes with that of
the body, varies in different indi-
viduals, according to circumstances
which are well known. In the adult
male it is about 135 degrees ; in the
female it is less open—that is, it
approaches nearer to a right-angle
(go degrees). It is this which con-
tributes to increase the transverse
diameter of the hips in the female.
Finally, in both sexes this angle
approaches gradually to a right-
angle with the advance of age—a
change that contributes to shorten
the height in the aged. At the
junction of the neck of the femur

VERTICAL SECTION OF
FEMUR.—1, 1, 2, 2, the
body of the bone with
the medullary canal
hollowed out;—3, the.
great trochanter, whence
the neck is given off,
terminating in the head ;
—4, inferior extremity of
the bone.

with the body of the bone we find developed two
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tuberosities—one situated above and to the outer side,
called 2e great trochanier (3, Fig. 28 and 8, Fig. 31) ;
the other situated below and to the inner side in the
angle between the neck and the shaft, called the Zessez
trochanter (10, Fig. 31). The great trochanter is of
large size, and quadrilateral in shape, extending be-
yond the upper border of the neck, and presenting on
its external and internal surfaces and borders numerous
impressions, where we see inserted the muscles of the
gluteal region ; the lesser trochanter, on the contrary,
is smaller in size, mammillated or conoid in shape, and
gives attachment to the psoas and iliacus muscles
only.

The articulation of the femur with the pelvis
called the #/i0-femoral or coxo-femoral articulation, is
formed by the reception of the head of the femur into
the cavity of the acetabulum into which it exactly fits ;
the edge of the cavity is surrounded by a ligament (#/%e
cotyloid ligament) which maintains its shape in passing
from one extremity of the great cotyloid notch to the
other (page 95), in such.a manner as to bridge over
this notch. From the presence of like articuiar sur-
faces, that is to say of a spherical head received within
a corresponding spherical cavity, we should expect to
find in this articulation every possible description of
movement ; and this is what actually takes place :
the head of the femur can glide in all directions in the
cavity in which it is received, and these gliding move-
ments vary according as the limb is moved either by
the movement of abdduction (the inferior limb being
carried outwards, away from the middle line) or by a



THE THIGH., 107

movement of adduction (towards the middle line), or
by a movement of fevion (forwards, the anterior sur-
face of the thigh being brought towards that of the
abdomen), or lastly, by a movement of exfension the
reverse of flexion, that is backwards. But these
movements are variously influenced by the disposition
of the ligamentous parts, so that while some are
limited, others are very extensive.

The ligamentous apparatus of the coxo-femoral
joint is composed of a long capsule or fibrous band,
which arises from the margin of the cotyloid cavity
and surrounding the neck of the femur terminates by
its other extremity in a line at the base of the neck;
but the disposition of this capsule differs very much
before and behind.

ist. Behind—the capsule is not inserted into the
neck of the femur; it presents a free border which
forms a half circle on the posterior surface of the
neck, therefore, this posterior portion of the capsule
attached on the one hand to the iliac bone (border of
the acetabulum), and on the other not being inserted
into the femur, cannot at any time become tense. It
is the movement of flexion which should make tense
this posterior portion of the capsule, had it been in-
serted into both bones; but this movement may be
continued as far as it is possible without causing ten-
sion in the part. It is for this reason we speak of the
flexion of the thigh as unlimited, and in fact, it may
be continued until the anterior surface of the thigh
comes in contact with the abdomen.

2nd. In front—the capsule is well inserted into a
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rough line at the base of the neck of the femur, which
proceeds from the great trochanter to the lesser; so
that it is put on the stretch when the thigh is carried
backwards during extension, and checks this move-
ment when it arrives at a certain point. This is in
fact what takes place; but before fixing exactly the
position to which this check corresponds, we should
note again that this anterior portion of the ligament
is very thick and strong, composed of ligamentous
fibres leading directly from the cotyloid margin to the
inter-trochanteric space, and to this we give the name
of the ilio-femoral ligament. QOwing to the strength
of this ligament, the movement of extension can be
limited and checked at any given moment. Now if
we try the experiment on ourselves, having flexed the
thigh on the abdomen and then gradually extend it,
we shall perceive that the movement is arrested at the
moment when the axis of the thigh is in a continuous
line with that of the body (or if the subject is upright,
when the thigh is vertical). If we repeat this experi-
ment on the dissected subject, with the joint prepared,
we shall see that the ilio-femoral ligament is relaxed
when the thigh is flexed on the pelvis, and becomes
tense in proportion as the bone is extended, and that
this tension arrives at its maximum when the femur
is found in a line with the trunk, and presents an in-
surmountable obstacle to any further extension.
However, a man in the upright position can move
his thigh backward ; but it is necessary to observe, if
for example, it is the right thigh which is carried
backward, it is not in the right coxo-femoral joint
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that the movement takes place, but in the left, or
rather the trunk is flexed upon the left femur. We
may therefore state that when the thigh has come, by
extension, to be in the same continuous plane with
the trunk, that the thigh and trunk form one and the
same piece, and that the two parts are immovable one
upon the other as regards extension, which has reached
its limit, and cannot be prolonged any further; and
that accordingly when one thigh is carried behind the
vertical line, the trunk must be carried to an equal
extent in front of the vertical, as is represented, for
example, by the right thigh with the trunk moving as
a single piece on the left coxo-femoral articulation.

It is also the ilio-femoral ligament formed by
the antero-inferior fibres of the articular capsule
which presents the obstacle in abdduction, or the
movement of the thigh outwards; in the upright
position, the ligament, being tense, renders abduc-
tion difficult and limited, but when the thigh is
slightly flexed on the pelvis, the ligament being
relaxed, abduction (separation of the thighs) becomes
comparatively easy.

The movement of adduction, or bringing the
thighs together, presents this peculiarity, that it is
almost impossible in the upright position, but it
becomes very easy, if the joint is slightly bent. If
we try the experiment on an articulation in which
the ilio-femoral ligament is cut, we perceive that in
the position of extension, the movement of abduction
is just as difficult as if the licament were intact. It
is necessary, therefore, to seck elsewhere than in the
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anterior portion of the capsule for the arrangement
which limits and arrests the adduction of the thigh.
We shall find the explanation in the existence of an
intra-articular ligament, placed in the interior of the
joint. This ligament, called the Zigamentum teres, is
attached by one extremity to the rough depression
which the head of the femur presents a little below
its centre (6, Fig. 31), and by the other extremity,
bifurcated, to the ischial and pubic margins of the
great cotyloid notch. We have already seen that in
the pelvis of a man in the upright position, this notch
looks directly downwards (page g96), the ligament in
this position is also vertical, and is put on the stretch,
for by it, as it were, the head of the femur is suspended
from the pelvis (hence the name of suspensory liga-
ment given to it by some anatomists). Now, in the
upright position, the femur being vertical, the move-
ment of adduction could be produced only by the
gliding of the head of the femur from below upwards in
the cotyloid cavity, but this gliding movement cannot
take place, the head of the femur being held down
in this position by the tense round or suspensory
ligament. If, on the contrary, the femur is slightly
flexed, the round ligament will be found relaxed;
this permits the gliding of the head in the cavity,
a movement which now takes place from before
backwards in order to produce adduction, which
may now be accomplished with ease. The ex-
periment which proves these facts without giving
an anatomical explanation (obtainable only from a
prepared subject) is very easy to accomplish upon
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oneself, and gives a striking result ; in fact, holding
oneself perfectly upright, rigid, and thrown back-
wards as far as possible, it will be seen that it is
almost impossible to bring the two knees together,
and to cause, by adduction of the thighs, the slight
interval to disappear which separates their inferior
extremities, and that frequently adduction is almost
lost, and impossible in this position, so that we should
be unable, by bringing the knees together, to crush
a fragile body ; for instance, an egg placed between
them.

But if we flex the thighs a little on the pelvis,
or easier still, the trunk on the thighs, adduction
becomes extremely easy, and now we can knock
together the inner surfaces of the knees with great
force.

The coxo-femoral articulation, so remarkable for
the various details of animal mechanism that we have
shown, is also remarkable for the fact that upon it
we can most conveniently demonstrate a law which
applies also to all the other articulations, but of which
we have reserved the explanation until we should
arrive at the articulation of the hip; we refer to the
law relative to the influence of atmospheric pressure in
maintaining articular surfaces in contact. Up to the
present, in studying the articulations, we have spoken
of the form of the articular surfaces, and from their
outline we have been able to deduce what should be
the nature of the movements permitted in the joint
under consideration ; we have afterwards spoken of
the ngaments which surround the joint, and from their
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arrangement we have been able to infer the limits,
more or less restricted, imposed upon their move-
ments. But we have not as yet spoken of the
conditions which enable one articular surface to
glide upon another without separating, and’ which
maintain the surfaces in intimate and permanent
apposition. We may, perhaps, have thought that this
part devolves on the ligaments, but this would be an
error ; it is the atmospheric pressure which keeps up
this contact; this demands an explanation other
than that supplied by animal mechanism, and a
demonstration by an experiment made on the coxo-
femoral joint.

The examples showing how atmospheric pressure
can cause two bodies to adhere closely one to the
other are, so to speak, innumerable ; the cupping-
olass, for instance, when applied to a smooth surface,
adheres strongly thereto, because the air contained
between is rarified, and consequently the atmospheric
pressure presses down the surface, and causes it to
become fixed. There is a toy called a “sucker,” which
we frequently see in the hands of young lads, and
which affords us a still simpler example. It consists
of a round piece of leather, strong and flexible, having
a string fastened in its centre by one of its surfaces.
When we apply the other face of the disc to a stone—
a paving stone, for example—in such a manner as to
compress the disc and to exclude any air which exists
between it and the surface of the stone, and then pull
sharply on the string, we raise the stone from its
place, for the atmospheric pressure causes the disc

FEITERS + SR
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of leather to adhere to the stone, because there is
not any air left between their surfaces.

Now, the head of the femur is received into the
acetabulum in a manner identical to that which we
have just described. On the one hand, the head of the
femur is placed exactly against the base of the cavity ;
and this contact is absolutely perfect, the irregularitics
which the base of the cavity presents upon the skeleton
being filled up by adipose tissue. On the other hand,
the cotyloid ligament closely encircles the base of
the head of the femur, and may be compared to the
edges of the cupping-glass, which we have just men-
tioned. Now, as a vacuum exists between the two
articular surfaces, and the air cannot penetrate be-
tween them, they adhere very closely to each other,
still allowing one to glide on the other (the head
moving round in the cavity); but, if by any means
the air obtains access between the articular surfaces,
adhesion immediately ceases, the atmospheric pressure
being then experienced within as well as without the
articulation,

The experiments which explain those facts have
been demonstrated by the brothers Weber, and may
be reproduced in the following manner:—On a sub-
ject suspended by the shoulders, we dissect away the
soft parts (skin and muscles) which surround the
hip-joint, and raise those parts so as to expose the
articular capsule ; if we then cut around this capsule
through its entire thickness, we see that the inferior
member does not become detached from the trunk,
although there is not any ligament connecting the

I



114 ARTISTIC ANATOMY.

femur with the pelvis (we do not now speak of the
presence of the intra-articular or round ligament by
which the femur is suspended from the pelvis, but
which lies loosely in the acetabulum); it is therefore
the atmospheric pressure which maintains the articular
surfaces in contact. And if, from the interior of the
pelvis, we perforate the base of the cavity, we at once
hear a slight whistling noise, produced by the air
entering the cavity and spreading between the arti-
cular surfaces, and the corresponding inferior member
becomes detached and falls down, the head of the
femur not being supported by any connecting ligament.
But this is not all. We may, on the same subject,
and on the same articulation, renew the experiment
so as to render it still more striking. If we take the
detached limb, and, having closed with a little wax
the opening made at the base of the cotyloid cavity,
we replace the head of the femur within the cavity,
and cause it to glide about so as to make the contact
of the articular surfaces perfect and exclude the air
between them, we see that the head of the femur
remains attached within the cavity, and that the lower
limb is again suspended from the pelvis; but, when
we raise the stopper of wax, and permit the air to
enter again between the articular surfaces, the lower
limb is immediately detached from the pelvis, and
the head of the bone drops from the cavity. This
experiment may be repeated any number of times.
We have felt it important to dwell here, once for
all, on the important part which atmospheric pres-
sure plays in the mechanism of joints. Analogous
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experiments, but more delicately executed, show that
this pressure plays comparatively the same part in
the other articulations in maintaining their articular
surfaces in contact.

To return to the study of the region of the hip,
and especially to the great trochanter, we must see what
are the transverse dimensions of this region, and what
are the external forms in the figure directly resulting
from the presence of the great trochanter.

The transverse distance which separates one great
trochanter from the other should be compared with
that which separates the heads of the humeri ; in other
words, we must now compare the diameter of the hips
with that of the skoulders.

What strikes us most in this comparison, at the
first glance at a series of skeletons, is the great pro-
jection which the hips form in the female. In order to
express this, various formula have been proposed : they
consist in considering the trunk as a figure more or less
regularly oval, of which one extremity corresponds to
the shoulders, the other to the hips, and to see accord-
ing to the sex which diameter exceeds the other.
The ancients did not hesitate to express this formula
in the following manner :(—In the male and in the
female the trunk represents an ovoid—that is to say,
an oval similar to that of a figure of an egg having
a greater and a lesser extremity ; but in the male this
has its greater extremity superior, while in the female
the greater is inferior. Therefore, in the female the
diameter of the hips exceeds that of the shoulders,
while in the male it is the diameter of the shoulders

I 2
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which exceeds that of the hips. This formula as
regards the female is evidently exaggerated, as we see
in a moment by comparing the actual figures. It
seems, in fact, to Salvage and Malgaigne, to be exag-
gerated, and in their works on anatomy, they pro-
pose substituting the following formula : Allowing that
the trunk of the male is an ovoid, with the greater
extremity superior, the trunk of the female forms an
ellipse—that is to say, a figure in which both ex-
tremities are of the same dimensions; therefore, in
the male the diameter of the shoulders exceeds that
of the hips, and that in the female the diameter of the
hips does not exceed that of the shoulders, but is
only just equal to it.

Now this last formula also exaggerates the real
proportions of the hips in the female. The correct
formula is as follows :—In the male, as well as in the
female, the trunk represents an ovoid with the greater
extremity superior ; but while in man the difference
between the greater extremity and the lesser is very
considerable, in the female this difference is very
slight. We shall see by figures that in the female the
diameter of the hips, though always less, differs very
little from that of the shoulders. In the male the
distance from the head of one humerus to the corre-
sponding part on the opposite side (inler-humeral
diameter) is on the average 15} inches, and the mea-
sure taken from one great trochanter to the other
(enter-trochanteric diameter) is 12} inches; therefore
there is between the two diameters a difference of about
one-fifth, In the female the inter-humeral diameter
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is on the average 13% inches; the inter-trochanteric
diameter is 12} inches; therefore there is between
the two diameters a difference of about one-twelfth.
These figures also serve to demonstrate that the
diameter of the shoulders is greater in the male
than in the female (15 to 14), and that inversely
the diameter of the hips is greater in the female
than in the male (12} to 12}); so that, accordingly,
if a man and a woman of average stature are supposed
to throw their shadow on the same portion of a screen,
the shadow of the shoulders of the male would cover
a much larger surface than the shadow of the shoulders
of the female ; and on the contrary, the shadow of the
hips of the woman would exceed the shadow of the
hips of the man, but only to a very small extent.

By the diameter of the hips we have, in the pre-
ceding considerations,understood the inter-trochanteric
diameter. There is, however, a method of considering
the subject which justifies to a certain extent the
formula adopted by the authors previously mentioned ;
it consists in comparing on the skeleton in both sexes
the diameter of the pelvis (the femurs being removed)
with the diameter of the shoulders (the humeri being
removed). Then the shoulders are represented by the
inter-acromial diameter, and the hips by the nzer-iliac
(from one iliac crest to the other). Under these cir-
cumstances the exact measurements show that in the
male the inter-acromial diameter is 12% inches, and
the inter-iliac 11 inches ; therefore, as in the preceding,
the trunk, deprived of its members, still represents an
ovoid, with its greater extremity superior; but we see
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that in the female, the inter-acromial diamneter being
11} inches, the inter-iliac increases to 12 inches ; and
therefore that here the trunk, deprived of its members,
represents an ellipse or an ovoid, with its greater ex-
tremity inferior, the superior extremity differing very
little in size from the inferior. But this mode of men-
suration does not express the subject as it exists, for
the artist does not consider the trunk as otherwise than
complete—that is to say, provided with its superior
and inferior members—and it is necessary to take into
account the part which they take in the diameters of
the two extremities of the trunk by the presence of
their extremities (the head of the humerus and the
great trochanter). We have thought fit, however, to
show here this mode of mensuration, for it explains
clearly the greater diameter of the pelvis in the
female, compared with that of the male, as we have
previously seen.

If we arrange in a table the figures given in the
preceding for the inter-humeral, inter-trochanteric,
inter-acromial, and inter-iliac diameters in the male
and in the female, or if, better still, we represent those
figures by proportionate lines intended to express, on
the profile of a man and that of a woman, the propor-
tionate value of the diameters of the region of the
shoulders compared with the diameters of the pelvis and
the hips, and if we cause vertical lines to pass through
the extremities of the inter-iliac and inter-trochanteric
diameters, we obtain two figures which express in a
striking manner all that has been pointed out (Figs.
29 and 30).
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We see, in fact, that in the male subject (Fig 29) the
vertical lines (¥ and y) passing through the extremities
of the inter-trochanteric (¢ &) and the inter-iliac (c¢)
diameters, both fall within the extremity of the inter-
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F1G. 29. FiG. 30.
Diagram comparing the diameters Diagram comparing the diameters

of the hips with the diameters of the of the hips with the diameters of the
shoulders in the male. shoulders in the female,

humeral diameter (& &), and also the inter-acromial
(@a) ; on the contrary, in the female (Fig. 30) we
find that these same vertical lines both fall within
the extremeties of the inter-humeral diameter, but
on the outer side of the inter-acromial.

After this study of the proportions of the hips we
will say a word concerning the influence of the great
trochanter on the external form. In looking at the
skeleton the great trochanter stands out so clearly, and
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forms on the outer side a projection so considerable
that we should expect to see in the external model a
prominence corresponding to the shape of the great
trochanter. However, it is not so. The muscles which
proceed from the pelvis to be attached to the great
trochanter are numerous, overlapping each other, and
thick, and the fleshy bodies of the more superficial
are sufficiently strong to form a projection which is
slightly raised above that of the trochanter ; over this
surface their fleshy bodies are replaced by a tendon,
more or less flattened, so that the trochanter is marked
on the external figure by a depression bounded in
front by a muscle—the tensor vagina femoris—above
and behind by the gluteus medius and maximus;
below, the flat concave space corresponding to the
great trochanter is continuous with the broad, flat sur-
face which occupies the external surface of the thigh,
and corresponds to the aponeurosis of the fascia lata.

There are many analogous cases where osseous pro-
jections are frequently marked on the external figure
by a depression, and the reason is always the same as
that just explained, that these osseous projections give
insertion to muscles, the fleshy bodies of which give
place to tendinous expansions at a little distance from
them, and form by their thickness a raised surface
round the prominence; in a general way, then, we
may say that, with a few exceptions (such as the mal-
ieoli of the ankle joints), wherever an osseous surface
is covered over only by the skin, the muscles which
surround this surface arise above its level, and in con-
sequence the bone is marked by a depression, more






CHAPTER X,
THE THIGH AND KNEE.

The bony structure of the thigh and knee.—/Body of femur: its curva-
ture ; oblique direction ; linea aspera.—Infericr extremity of femur :
condyles ; inter-condyloid space: anterior trochlea. — Patella:
ligament of the patella,—Inferior part of the bones of the leg.
— Zibia ; its surfaces ; its anterior tuberosity.—Head of fibzla.—
Articulation of the knee: relation of the bones in flexion and
extension.—Ligamentous apparatus ; capsule : its laxity and extent
in front, whence the facility and extent of movement in flexion :
its strength and shortness behind, whence the limit of movement
in extension.—Lateral ligaments of the knee, their special mechan-
ism deduced from their eccentric insertion superiorly.—Lateral
movements of the knee : crucial ligaments.—Form of the region of
the knee : flat surface beneath the patella ; projections of patella:
tendon of patella and adipose mass which project beyond it,—
Osseous projections of the external surface and the tendons in-
serted.— Simplicity of the form of internal surface of the knee.

HAVING studied the upper extremity of the femur
with regard to the articulation, proportions, and con-
tour of the region of the hips, we shall continue the
study of this bone by examining its sZaff and ferior
extremity, and this latter part brings us to the arficu-
lation of the kiee.

The shaft of the femur is not straight but slightly
curved with its convexity forward. On the living
model this convexity may still be recognised in the
form of the anterior surface of the thigh which is
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distinctly convex forwards from above downwards
(bulged in front), the muscles which cover the femur
in front being disposed in such a manner as to increase
this appearance still more, as their fleshy bodies are
grouped together in the middle line of the anterior
region of the thigh. Again, the femur, in the model
when standing upright, is not directed vertically but
rather obliquely from above downwards, and from
without inwards (Fig. 31), so that the superior ex-
tremities of the femur are placed at some distance,
comparatively speaking, from each other, while the
lower extremities come very near each other at the
level of the knees. In the female this obliquity is
more clearly marked than in the male, for the upper
extremities of the two bones are in the former placed
more widely apart, as we have already seen when
demonstrating the relative diameter of the hips
(inter-trochanteric diameter) in the female.

The form of the shaft of the femur is that of a tri-
angular prism presenting three surfaces—one anterior,
one postero-external, and one postero-internal; and
three borders, two lateral and one posterior. The
two lateral borders are very rounded, not sharp ; the
posterior, on the contrary, is very prominent, and
forms a rough line, called the lineca aspera (1, Fig. 31),
which gives insertion to a number of muscles. This
linea aspera divides above into two &ifurcations
slightly diverging, of which the external (2, 2, Fig. 31)
proceeds towards the great trochanter and the internal
towards the lesser. Below, this linea aspera bifurcates
in the same manner, one of its branches going to the
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1o internal, the other to the external
tuberosity of the femur (4, 4, Fig. 31).
The znferior extremity of the femur

:-_ i is widely expanded, both in the

Fic. 3r,

LerT FeEmur (posterior view)—
1, 1, linea aspera;—2, 2, its external
superior bifurcation j—3, its internal
superior bifurcation j—y4, 4, its inferior
bifurcations ;—s, head of femur ;—6,
depression in the head giving insertion
to ligamentum teres (see p. 110);—
7, neck of femur ;—8, great trochanter ;
—q, internal surface of great tro-
chanter ;—r1o0, lesser trochanter;—ir,
external condyle ;—12, internal con-
dyle ;—13, inter-condyloid notch ;—14,
15, tuberosities surmounting each of
these condyles.

transverse and in the antero-posterior
diameter.
posterior aspect of this extremity (Fig.
31) we see that it is formed by two
large prominences directed backwards,
which are termed the condyles of the
femur, and are known as the erfernal
and internal condyles.
and posterior surfaces of these con-
dyles are smooth and covered with
articular cartilage ; between them is
a deep hollow called the znter-
condyloid space (13, Fig. 31).
When,
examine the anterior surface of
the lower end of the femur we

When we examine the

The inferior

on the contrary, we

see that the condyles are
united, and their surface be-
comes smooth and continu-
ous in front in an articular
surface shaped like a pulley;
this is called the #rociilea of
the jfemur. This trochlea
presents a depression in
the middle line and two
lips, of which the external,

continuouswith the external condyle,is more prominent
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and rises higher than the internal, which is continuous
with the condyle of the same side. These details are
very important, for, as we shall see, the lips of the
femoral pulley show prominently beneath the skin
when the knee is strongly flexed, and we can notice
their differences in prominence and height. In
forming the articulation of the knee, the inferior
extremity of the femur comes in direct contact with
the patella and the superior extremity of the tibia,
and 1s indirectly connected .with the upper extremity
of the fibula. We will now consider the patella and
the upper extremities of the two bones of the leg.

The patella, which has been compared to a
disc (whence its name), is, speaking more correctly,
triangular in shape, presenting an anterior surface
smooth and slightly convex, and a posterior moulded
on the trochlea of the femur, and is formed by a
prominence in the middle line corresponding to
the groove of the pulley, and two lateral depressions,
each corresponding to one of the lips. The circum-
ference of the patella is formed by two lateral oblique
~ borders, with a base directed upwards, giving attach-
ment to the tendon of the triceps, and the summit
directed downwards, giving attachment to a strong
ligament which is inserted into the anterior tuberosity
- of the tibia, and is termed the Zigament of the patella.
Properly speaking, this ligament is a continuation of
the triceps tendon. The patella should be considered
as a sesamoid bone, which is an osseous nodule
developed in the thickness of a tendon (in the thick-
ness of the tendon of the triceps of the thigh).
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THE Two BoxeEs oF
Lerr Lec (anterior
view), — 1, body of
tibia ; — 2, 3, its in-
ternal and external tu-
berosities ; —4, spine of
tibia ;—s, "anterior Lu-
berosity of tibia ;=—6,
crest of tibia;—7, in-
ferior extremity of tibia
with internal malleclus
(8); g, body of fibula ;
—10, its superior ex-
tremity j—11, its in-
ferior extremity or ex-
ternal malleolus,

condyle of the same name.

ARTISTIC ANATOMY.

The leg, like the fore-arm, is com-
posed of two bones, one, the larger of

the two, placed on the inner side (1, .

Fig. 32)—the tibia, the other, much
slighter, situated on the outer, anda
little behind—the fibula (9, Fig. 32).
As in the case of the two bones of
the fore-arm, the two bones of the
leg end at different levels above and
below. Above, the tibia rises higher
than the fibula, and it is for this
reason that it alone takes a direct
part in the articulation of the knee;
below, the fibula extends lower than
the tibia—so that the external
malleolus descends lower than the
internal. We will now for a mo-
ment examine the superior extremi-
ties of the two bones.

The superior extremity of the
tibia is enlarged transversely, and
presents on its upper surface two flat
surfaces slightly hollowed out, called
the glenoid cavities, the external (3,
Fig. 32) and the internal (2, Fig. 32),
each articulating with the femoral
The
space which, in the form of an
antero-posterior groove, separates
these two spaces, presents in its

centre a projection shaped like a blunt cone which

LT
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corresponds to the inter-condyloid space of the
femur.

With regard to the circumference of the superior
extremity of the tibia, all the details of interest which
it presents are grouped together on its antero-external
surface. First, in front, at the line of junction of the
upper extremity with the body of the bone, is situated
a large rounded eminence, called the anterior tube-
rosity of the tibia, which gives insertion to the liga-
ment of the patella previously mentioned ; secondly,
on the outer side, and a little backwards, is a rounded
surface, smooth and covered with cartilage, for articu-
lation with the head of the fibula (io, Fig. 32). In
the central portion of a line slightly curved, with its
convexity upwards, proceeding from the anterior
tuberosity of the tibia to the articular surface of the
fibula, is placed a bony prominence more or less
marked, according to the subject, called the tuberosity
of the anterior tibial, from the name of the muscle to
which it gives attachment. If in this enumeration we
substitute the head of the fibula itself for its arti-
cular surface, we have the three principal osseous pro-
minences which are seen to the outer side of this line—
namely, the anterior tuberosity of the tibia, the tube-
rosity for the anterior tibial, and the head of the fibula.

The superior extremity of the head of the fibula
(10, Fig. 32), irregularly rounded, is placed on the
outer side, and a little backwards, upon the superior
extremity of the tibia, but does not reach the level of
the upper surface of the latter. It presents behind
a projection directed vertically upwards, called the
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styloid process, but this, being surrounded by the ex-
ternal lateral ligament of the knee to which it gives
attachment, is not perceived in the external form.

Such are the bony structures which take a direct
(femur, tibia, patella) and indirect part (fibula) in the
knee-joint. In the living model, in the erect posture
the condyles of the femur rest by their inferior surface
on the upper surface of the tibia, and the apposition of
the articular surfaces is rendered more exact by a fact
whichis of littleimportance as regards the external form
—that the border of the surface of the upper extremity
of the tibia is provided with a fibrous disc, called the
semi-lunar fibro-cartilage, which increases the depth
of this border (5, 5, Fig. 34), so that the corresponding
condyle of the femur is received into a true articular
cavity ; at the same time, the patella is applied to the
trochlea. Wheén, on the other hand, the model is
kneeling, or, more generally, when the leg is flexed
(carried backwards), the patella, which is firmly fixed
to the tibia by its ligament, glides from above down-
wards on the trochlea, and comes in contact with the
anterior surface of the condyles at the same time that
they are in contact with the upper surfaces of the
tibia by their entire posterior part., After this rapid
sketch of the articulation of the knee, we shall have
to study in detail its ligamentous apparatus, and then
consider its peculiarities of structure.

The ligamentous apparatus of the knee is com-
posed essentially of a capsule or fibrous band—
which, as we have already seen in the articula-
tions previously studied, is attached to the borders of
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the articular surfaces. In the femur it is inserted at
the borders of the trochlea and cartilaginous surfaces
of the condyles; in the tibia, at the margins of the
upper surfaces ; and finally, on
the edges of the patella. But
though these insertions are
easy to understand, we must
dwell upon the arrangements
of this capsule, its length, and
laxity, contrasted in its an-
terior, posterior, and lateral re-
gions ; and then consider how
it renders certain movements
easy and very extensive,
while it limits others or ren-
ders them almost impossible,

In front (e @, Fig. 33) the
caisule is very loose and ex-
panded ; and the part which
extends from the anterior limit
of the trochlea to the upper

FiG. 133.

THE ARTICULAR PARTS oOp
THE KNEE (anterg-posterior sec
tion).—r, femur;—az, tibia;—3,
fibula ;—4, patella; —s5, triceps
tendon ;--6, ligament of patella or

tendon ;—7, one of the crucial
inter-articular ligaments ;—8, 8,
one-of the muscles of the calf ;—
i, &, anterior part, and &, posterior
part of the articular capsule ;—C,
adipose mass beneath patella.

border of the patella forms a
large pouch—a cul-de-sac—
which ascends bencath the
tendon of the triceps muscle
(5, Fig. 33), and is known by the name of the cu/-de-sac
beneatlt the triceps. This arrangement accounts for the
ease and extent of the movement of flexion. In this
movement, the tibia being carried backwards, and
drawing with it the patella, as we have previously
mentioned, that portion of the capsule situated beneath

J
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the patella would be put on the stretch and curtail
this movement if it had been short and compact ; but
the capsule at this point is so expanded and lax that
no increase of movement on the part of the leg can
cause any tension. Thus the flexion of the knee may
be prolonged until the soft parts of the leg (calf) come
in contact with those of the posterior surface of the
thigh.

Behind, the capsule is short and thick, forming on
each condyle a species of fibrous capsule (4, Fig. 33),
to which are attached the muscles of the calf. When
the leg is flexed on the thigh, this posterior portion of
the articular capsule is relaxed ; but as the leg passes
from flexion to extension it becomes tense, and when
extension has arrived at that point which brings the
leg in direct continuation with the thigh this tension
of the capsule has attained a degree which prevents
any further movement, and therefore fixes the limb in
this position. There is, moreover, another important
arrangement which acts, and more forcibly, in the same
manner ; this is that of the lateral portions, internal and
external, of the capsule, which are each strengthened
by a distinct ligament (the lateral ligaments).

The #nternal lateral ligament is shaped like a broad
band, so that it seems united more or less with the
corresponding portion of the capsule.

The external lateral ligament,on the contrary,is in
the form of a rounded cord, very strong and quite
distinct from the capsule, especially as its inferior
extremity is not inserted into the tibia, but into the
head of the fibula (to the styloid process, p. 128), close
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beside the insertion of the biceps muscle (Fig. 60,
page 258). But what is more remarkable in regard
to those ligaments is that their superior extremities,
attached to the lateral surfaces of the condyles, are
not inserted at the centre of the curve of the condyles,
but at a point situated behind (e, Figs. 34 and 35).

FI1G. 34. Fi1G. 35.

Thue KNEE: state of the
iateral  ligamenis (&, &)
during flexion,—1, femur;
—z, condyle of femur ;—3,

tibia ;—y4, fibula ;—s, 5, sec-

tion of disc or semi-lunar
fibro-cartilage (p. 128).

Tue KneE: lateral liga-
ments tense during exten-
sion of the leg on the thigh
(the distance, a &, is greater
here than in preceding
figure); for the lettering,
see preceding figure.

Therefore during flexion these ligaments are relaxed,
but according as extension is produced, or as the tibia
is carried forward on the curved surface of the condyles
of the femur, these ligaments gradually become tense,
their points of insertion becoming further and further
apart,owing to the eccentric insertion (behind) of their
superior extremities, When the leg reaches that posi-
tion of extension in which it is found on the same plane
with the femur, the tension of the lateral ligaments

2
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is such as to arrest its movement and completely fix
the leg on the thigh. This may be seen by com-
paring Figs. 34 and 35. We see, then, that owing
to the position of the anterior, posterior, and lateral
parts of the ligamentous apparatus of the knee, the
movement of flexion in this joint is very gextensive,
while that of extension is limited, as it cannot be pro-
longed further than the position which brings the leg
in direct continuation with the thigh.

These same arrangements account for the amount
of lateral movement possible in the knee-joint. This
articulation being formed by two condyles, it is very
evident that lateral flexion cannot be produced, for
then it would be necessary for one of the condyles to
leave the corresponding space on the tibia. Here we
may mention the slight gliding movements which
talke place between the condyle of the femur and the
tibia, a movement produced by a rotatory movement,
of which the other condyle forms the centre. These
slight movements of rotation, which contribute to the
motion by which we direct the point of the foot out-
wards or inwards are impossible during complete
extension ; and it is easy to understand that when,
in extension, the tibia is fixed on the femur by the
tension of the lateral ligaments, and the posterior part
of the capsule, all unilateral gliding movement is im-
possible ; for it would stretch in a further degree, at
the side of the joint, the parts which have already
arrived at their maximum of tension. But when
flexion is produced, and especially when it arrives at
a right angle, as in the subject when seated, slight
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movements of rotation of the leg become possible ;
they are of small extent, it is true, especially inwards;
since it is easier for the knee to take part in the move- .
ment which turns the foot outwards than that which
turns it inwards. This difference between rotation in-
wards and outwards is due to the presence within the
joint of two ligaments called the crucial ligaiments, of
which we will only mention that they arise from the
spine of the tibia between the two flat surfaces (page
120), and ascend, crossing in the inter-condyloid
space, to the corresponding surface of each of
the condyles. This crossing of the two ligaments
is increased by the rotation of the tibia inwards,
as this movement tends to twist them one on the
other when they contract, and fix the tibia, so as
to prevent rotation inwards. On the other hand,
rotation outwards unwinds these ligaments, and
renders them more parallel, and, therefore, more
relaxed ; so that this movement could be very
extensive, if the lateral ligaments did not prevent
too great displacement between the condyle of
the femur and the corresponding surface of the
tibia.

There are still in the knee-joint several anatomical
particulars which we will examine when studying this
region with regard to the external forms of the living
model. The posterior surface of the knee is covered
by numerous muscles and tendons which form what
has been termed the popliteal space; therefore the study
of this region will be taken when we come to the
description of the muscles of the leg and thigh ; but,
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on the external and internal lateral surfaces, and
on the anterior surface of the knee all the details
observed in the outward form are caused solely by
the osseous and ligamentous parts, some of which we
have already spoken of, and we will now point out
the remainder.

The anterior surface of the knee should be ex-
amined in two different positions—in that of extension
or slight flexion, and in forcible flexion. 1st, In forcible
flexion we observe principally the form of the femoral
trochlea (see above,page 124); 2nd, in extension we find
on the anterior surface of the knee, in succession from
above downwards, a flat triangular space beneath the
patella, corresponding to the tendon of the triceps muscle
of the thigh ; next, the prominence of the paiella, showing
clearly beneath the skin its triangular shape, with the
base above and apex below. The two superior angles
of the patella are frequently very distinct in the
form of two small rounded projections ; below, the
tendon of the patella forms a longitudinal eminence
in the middle line, reaching almost to the tuber-
osity of the tibia, which is seen as a large projection.
But, again, we frequently perceive on each side of
the ligament, immediately below the patelia, a slight
eminence, easily depressed, which corresponds to
parts which we have not yet described ; we speak of
the portion of the capsule situated beneath the liga-
ment of the patella, which extends from the lower liga-
ment of the patella to the anterior border of the flat
surface of the tibia. This portion of the capsule (¢
Fig. 33) is thick and formed almost entirely by a Jarge
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mass of adipose tissue, which is prolonged almost into
the interior of the joint (where it forms the fafty liga-
ment of some authors), and which forms outside the
articulation in front of the knee, a prominence
divided into two lateral parts by the ligament of
the patella (6, Fig. 33), which depresses it in its
centre. When the triceps muscle draws forcibly on
the patella and its ligament, these compress this
adipose mass to a much greater degree, so as to
form a kind of hernia on each side, and then the
bilateral prominence in question is much more clearly
marked.

On the external lateral surface of the knee we note
three osseous prominences. These are :—in front, the
anterior tuberosity of the tibia (seen here in profile); be-
hind, the fiecad of the fibuwla; between these two, the
tuberosity of the antevior tibial. To each of these are
attached the tendons coming from the thigh, which are
marked on the external surface of the knee by three
strong vertical bands; viz.:—in front, the tendon
of the patella (seen here in profile) ; behind, the tendon
of the biceps femoris, proceeding to be inserted into
the head of the fibula ; and in the middle, the inferior
part of the aponeurosis of the fascia lata (sce as follows)
which becomes narrow and thickened, and forms a true
tendon, which is attached to the tuberosity of the an-
terior tibial.

In proportion as the anterior and external surfaces
of the knee arc complex so is the form of the internal
surface simple. Here the internal condyle of the
femur and the corresponding tuberosity of the tibia,






CHAPTER XI.
THE LEG.

The bony structure of the leg.— 7#béa and fibula: tibio-fibular articu-
lation : absence of mobility in the fibula (differences between the
leg and fore-arm : between the foot and hand, also in the quadru-
manous monkeys. Inferior extremities of these bones: tibio-fidular
articwelation : malleoli or ankle-bones which limit it : comparison
of the internal malleolus and the external with regard to length,
situation, and form.—The whole of the skeleton of the foot: farsus,
melatarsus, and foes. — Importance of the bony structure of the
tarsus and influence on the form of the foot: construction and
arrangement of tarsus, posterior half (two bones placed one on
the other: the astragalus, above, calcanenm, below) : anterior half
single on the outer side (the cuboid), double on the inner (the
scaphoid and three cumeiform).—Articulation of the leg with the
foot, movements which it permits.

THE two bones of the leg are placed, as we have pre-
viously seen (page 126), parallel to each other, the
tibia on the inner side, the fibu/a on the outer side and
somewhat behind (Fig. 32, page 126). The shaf?
of the 7zbia is triangular in shape, and therefore pre-
sents three surfaces and three margins (1, Fig. 32): an
internal surface covered only by the skin and ap-
pearing externally as a long flat surface, broader above
where it looks a little forward, and inclining directly
inwards at its inferior part, where it becomes con-
tinuous with the prominence of the ankle or internal
malleolus (Fig. 61, page 261). The external surface
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is slightly concave in order to lodge the antero-
external muscles of the leg, of which the principal is
the tibialis anticus ; below, this surface inclines for-
wards, following the course of the tibialis muscle,
which, from the antero-external region of the leg, is
directed towards the base of the great toe, on the
internal border of the foot (Fig. 59, page 257). The
posterior surface of the tibia is entirely covered by the
strong and numerous muscles of the posterior region
of the leg. Finally, of the three margins of the shaft
of the tibia the anterior is particularly prominent, and
is known by the name of the crest of the tibia (6, Fig.
32, page 120).

The fibula (9, Fig. 32) consists of a body long and
slender, triangular and prismatic in form, in which it
is difficult at first sight to recognise the three surfaces
and three margins, because this bone appears twisted
on itself from front to back, and from within out-
wards; but we may do so easily if we consider the real
meaning of the surfaces which change their direc-
tion, and note the fact that the lateral peroneal
muscles, which cover its external surface, wind round
it below and behind to arrive at the foot by passing
behind the malleolus of the external ankle (Fig.
60, page 258), so that the external surface of the bone
becomes posterior inferiorly, and the other two sur-
faces follow the same course, the internal becoming
anterior below, and the posterior internal.

These two bones are separated throughout their
entire length by an interval called the interosseous
space (Fig 32, page 120), broader above than below,
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which is filled up by a fibrous membrane (interosseous
membrane) passing from one bone to the other, and
serving as an insertion for the anterior and deep
posterior muscles of the leg.  Above, the fibula articu-
lates with the postero-internal surface of the superior
extremity of the tibia, and this superior #ibio-fibular
articulation possesses a very slight gliding move-
ment. Below, the fibula articulates with the corres-
ponding part of the tibia by a species of symphysis ;
and this #uferior tibio-fibular articulation has hardly
any mobility: it only gives a certain amount of
elasticity to the zibio-fibular joint, into which the foot
is received. We see, therefore, that there is, with
regard to mobility, a great difference between the two
bones of the leg and those of the fore-arm ; in the
fore-arm, one of the bones, the radius, is moveable on
the other, the ulna, and can turn in such a manner as
to cross the latter and produce thus the movements
of pronation and supination of the hand. DBetween
the fibula and the tibia there is nothing of the kind;
the foot is not capable of any movement which may
be compared to that which takes place in the hand
during pronation and supination. We may say that
it is the same with monkeys, in the class called quad-
rumana ; they have not the power of pronation
and supination of the foot, which, from this point of
view, and also in every other respect, is preperly
speaking a foot and not a posterior hand, as their
ancient name of guadrumana would lead us to sup-
pose.

By their junction the inferior extremities of the
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tibia and fibula form an articular cavity in which por-
tion of the foot is received, namely, the superior bone of
the tarsus, the astragalus. This cavity, which has re-
ceived the name of the #bio-fibular mortise, comprises
three walls, of which two, the superior and internal,
are formed by the tibia, and one only, the external, by
the fibula; the two lateral walls correspond to the
two osseous parts which form the ankle-bones and
which, known in anatomy by the name of malleol:
(from malieus, a hammer), are distinguished as the
tnternal or tibial and exiernal or fibular wmalleol:
(Fig. 32, page 126). As the internal ankle-bone or
malleolus (8) is of a form and situation very different
to that of the external (1I), it is important to note
here the configuration of the osseous parts of which
the subcutaneous prominences are explained by the
presence of one or the other of the ankle-bones

The malleoli differ in their Jeve/ with regard to a
horizontal plane, in their sizfuation with regard to a
transverse plane, and finally in their form. First,
with regard to their horizontal plane, we see at the
first glance that the external or fibular malleolus (11)
descends much lower than the internal (8); this will
be found to agree with the fact previously stated
(page 126)—that, if the superior extremity of the
fibula does not rise to the level of the superior surface
of the tibia, on the other hand, this bone descends
much lower than the inferior extremity of the tibia.
Second, with regard to the transverse plane of the two
malleoli, if we remember that the fibula is situated
behind and to the outer side of the tibia, and that the
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same position is maintained by the inferior extremities
of the two bones, we can easily understand that the
external malleolus should be on a plane posterior to
the internal ; thus the first appears to be moved back-
wards and the second forwards. A transverse line
which passes through the centre of the internal
malleolus, on the other side of the fibio-tibular ar-
ticular space, passes in front of the anterior border of
the external malleolus; and, on the other hand, a
transverse line, passing through the centre of the ex-
ternal malleolus, passes on the inner side of the pos-
terior border of the internal malleolus. Thirdly, with
regard to the differences of form, these are the direct
result of the shape of the osseous parts. The malleolar
portion of the tibia, or internal malleolus, is square,
presenting a horizontal inferior border, and two ver-
tical—one anterior, the other posterior. On the con-
trary, the malleolar portion, or inferior extremity, of
the fibula is triangular in shape, or rather like the
blade of a spear or the head of a serpent, separated
from the shaft of the bone by a slight neck; it ter-
minates below in a pointed extremity, formed by the
convergence of the two oblique borders—one anterior,
the other posterior.

Before entering on the study of the articulation of
the leg with the foot, or #ibio-tarsal joint, we must
glance at the whole of the bony structure of the foot,
so as to understand the signification and relation of
one of the bones (astragalus), which is received into
the tibio-fibular joint.

As the hand is composed of three segments,
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counting from the base to the free extremity—the
carpus, metacarpus, and fingers, so also the foot is
composed of segments similar to the preceding, count-
ing from behind forwards—the Zarsus, metatarsus, and
foes ; but while in the hand, where the function is
principally that of prehension, the fingers are long
and the carpus very short, in the foot, which serves as
a base of support, the fingers (toes) are comparatively
short, while the tarsus, which corresponds to the
carpus, possesses considerable development ; it forms,
in fact, the half of the length of the foot. In order to
understand the form of the foot and its mechanism
it is necessary especially to study the bones which
compose the tarsus.

As the carpus in the hand is formed by two rows
of bones, so also the tarsus is composed of two
groups or two halves—one-half posterior and one
anterior. The posterior lialf comprises only two bones,
which are placed one on the other; therefore one is
placed below, resting on the sole by a more or less
considerable portion of its inferior surface ; this is the
calcaneum (3, Fig. ,36; 1 to 6, Fig. 38), which is pro-
longed backwards to form the projection of the heel;
the other is placed above the preceding, and is called
the asiragalus (1, 2, Fig. 36; 7, 8, Fig. 38), and
alone articulates with the leg by the tibio-fibular joint.
The anterior half is divided into two parts—one ex-
ternal, composed of only one bone,the cuboid (8,Fig. 36;
13, Fig. 38); and an internal, formed by one bone pos-
teriorly, the scap/ivid (4, IFig. 36), and three small bones
anteriorly—the #lree cuneiforme bones (5, 6, 7, Fig. 36).
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After this brief sketch of the tarsus, and before en-
tering into the details of the configuration of its parts

and the whole taken together,
having seen the particular place
occupied by the asfragalus we
must study its articulation with
the bones of the leg—with the
tibia and fibula. With regard to
the part of the astragalus which
is received into this cavity, it is
formed by the posterior three-
fourths (1, Fig. 36) of the superior
part of the bone, separated from
the anterior fourth by a narrow
portion called the neck (2, Fig. 36).
This articular part is in the form
of a pulley, with the antero-
posterior groove hardly percep-
tible, but the lips are prolonged
on the sides of the bone, and
come in contact with the corre-
sponding parts of the internal and
external malleoli. A similar con-
figuration of articular surfaces en-
ables us to conclude, a priorz, that
the #bio-astragaloid articulation
permits movement only in the
antero-posterior plane, namely,
movement forward (flexion of the

foot) and backwards (extension).

Tue BoNEs oOF THE
FooT, seen from the dorsal
surface,—1, astragalus (with
its head and neck, 2) ;—3,
calcaneum ;-— 4, scaphoid ;
—35, first cuneiform; — 6,
second cuneiform ;—7, third
cuneiform ;—8, cuboid ;—g,
the metatarsus ;j—10, 11, the
two phlanges of the great
toe ;—12, 13, 14, the first,
second, and third phlanges
of the other toes,

The astragalus

is received into the cavity as into a vice, and such an
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arrangement prevents any lateral movement, allow-
ing only oscillation forwards and backwards in the
plane, corresponding to the opening of a vice (the
opening limited by the two malleoli). It is true
that each one may see in his own foot lateral
movements, and especially that by which we raise
the internal border of the foot and depress the
external, or the reverse, but on a dissected subject
we see that the latter movements do not take place
between the astragalus and the leg, but between
the astragalus and the rest of the foot, as we shall see
later on, and that the tibio-astragaloid articulation
permits only the movements of flevion and extension.
Of these two movements that of extension is the most
extensive, as it may be continued until the axis of the
foot becomes continuous with that of the leg, and here
it is arrested by the meeting of the posterior border of
the joint with the projections on the posterior border
of the astragalus; but the movement of flexion by
which the dorsal surface of the foot is brought near
the anterior surface of the leg is very limited, for
it is impossible to cause the foot to make with the leg
an angle less than forty-five degrees, opening upwards
and forwards. The form of the pulley of the astra-
galus accounts for this fact, for this pulley is larger
in its anterior part than in the posterior (1, Iig. 36),
so that it is in the form of a wedge with its base
anteriorly. Now, in proportion as flexion is produced,
this base, this large part of the wedge, is placed in
the joint, and the astralagus is found to be in the
same condition as a wedge with a base too large to






CHAPTER XII.
THE FOOT.

Bony structure of the foot.—Union of bones of tarsus; astragalus and
calcaneum (canalis tarsi, or tunnel of the tarsus); sub-astragalar
articulations as a whole; special functions of astragalus in the
mechanism of the foot.—The other articulations of tarsus, allowing

of only slight gliding movements. — Metatarsus and Metatarsal
bones ; importance of fifth metatarsal with regard to form.—The
foes and their phalanges.—Skeleton of the foot as a whole, or
forms of foot.—Plantar arch.—Proportions of foot: the foot as a
common measure of the lower limb and the height.

WE will now examine briefly the bones of the Zarsus,
especially with regard to the details which mark their
articulations. The inferior surface of the astragalus
presents two articular facets, separated by a groove
transversely oblique. These two facets correspond
with two, similarly situated on the superior surface of
the calcaneum, but placed to the inner side of the
superior surface, because the astragalus is not placed
directly on the calcaneum, but overlaps it a little on
the inner side, so that it projects beyond on this side
while the other projects on the external side (Fig.
36, page 143). The two facets of the calcaneum are
also separated by a groove transversely oblique. It
follows, therefore, that when the astragalus is in its
place, the groove of the astragalus and the calcaneum
meet as a concavity, forming a species of tunnel, which
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may be seen opening outwards upon the skeleton of
the foot (9, Fig. 38), and which is called the cavity of
the tarsus, or canalis tarsi. In this cavity are situated
the principal ligamentous bands which attach the
astragalus to the calcaneum ; therefore these liga-
ments, placed between the two calcaneo-astragaloid
articulations, of which one is placed before, the other
behind, form a sort of pivot, around which the move-
ments between the astragalus and the calcaneum take
place, and since, as we shall see, the rest of the tarsus
and the whole of the foot forms one with the calcaneum ;
it is round the calcaneo-astragaloid ligaments as a
centre that the movements take place by which, apart
from the mobility derived from the articulation of the
knee, the point of the foot is turned inwards or out-
wards, and also those movements by which the external
or internal borders of the foot are elevated.

The two articulations by which the posterior half
of the tarsus is united to the anterior half (Fig. 36,
page 143), the calcaneo-cuboid on the outer side, and
the caleaneo-scaphoid on the inner, are formed on
types entirely different to each other, and such that
all the rest of the foot forms one with the calcaneum
and moves easily with it upon the astragalus. The
articulation on the anterior extremity of the calcaneum
with the posterior surface of the cuboid presents an
interlocked arrangement little marked, but surrounded
by thick and solid ligaments, especially at its inferior
part (the znferior calcanco-cuboid ligament, or great
ligament of the sole), so that between the calcaneum
and the cuboid only an insensible gliding movement

K 2
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takes place, and these two bones form in reality, from
a mechanical point of view, one elastic piece.

On the contrary, the astragalo-scaplioid articulation
is formed by the anterior extremity of the astragalus,
by the part which is situated in front of the neck
(page 143), and has therefore received the name of
khead (9, Fig. 37), a name it well deserves from its
prominent rounded shape. This head of the astra-
galus is continuous below by its cartilaginous sur-
face with the anterior surface of the anterior articu-
lation of the calcaneum with the astragalus. There-
fore the astragalus forms an intermediate piece
between the leg and the rest of the skeleton of the
foot ; and by the calaneo-astragaloid articulations and
the astragalo-scaphoid forming a complete articulation
which may for shortness be called a swb-astragaloid
articulation, the foot possesses the lateral movements
by which the point is carried inwards or outwards,
and its external border elevated on one edge, and the
internal depressed on the reverse. On the other hand,
the movements of flexion and extension take place
only in the super-astragaloid articulation,the articula-
tion, previously explained, of the astragalus with the
tibia and fibula.

The bones of the anterior half of the tarsus,
namely, the cxboid on the outer side, the scaphoid with
the three cuneiforsn on the inner side, articulate with
each other by facets which are flat, but present rough
surfaces towards their inferior or plantar portions in-
tended for the interosseous ligaments. It is sufficient
to say that in all these articulations a slight gliding
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movement takes place, not sufficient to give true mo-
bility to these bones, but only a certain elasticity to
the plantar arch which they form by their arrange-
ment. We will point out the peculiarities that are to
be noted in each of these bones: in the scaplhoid its
form is flattened before and behind, and lengthened
from within outwards; in the cuboid is an oblique
groove (14, Fig. 38) which it presents on its inferior or
plantar surface, which is intended for the tendon of
the Jong peroneal muscle (see below); finally, of the
three cuneiform which are distinguished, counting from
within outwards, as the first, second, and third cunei-
form (Fig. 36, page 143), the second (6) is smaller
than the rest, therefore it does not descend as far
forward as the first (5), and third (7, Fig. 36), between
which it is placed so that at its level, the tarso-meta-
tarsal line forms a notch opening into the tarsus,
into which the posterior extremity of the second
metatarsal is received.

In front of the tarsus is found the metatarsus cor-
responding to the metacarpus, while the toes corres-
pond to the fingers of the hand. We have only a
few words to say about those portions of the skele-
ton which resemble the corresponding parts of the
hand.

The metatarsal bones, five in number, are long
bones composed of a prismatic body and two extremi-
ties, one posterior or tarsal shaped exactly like the
cuneiform bones, so that they resemble the arrange-
ment of the stones of an arch; the other anterior or
digital formed by a head which articulates with the
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base of the first phalanges. These bones are placed
parallel side by side, but that of the great toe is not
shorter than its fellows like the metacarpal bone of the
thumb ; the great toe does not possess anything like
the same amount of mobility as the thumb in the
hand. Finally, with regard to particular details, it is
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RiguT Foor (internal border).—1, 2, 3, 4, calcaneum ;—s, 6, 7, astragalus ;—B8,
posterior calcaneo-astragaloid articulation ;—g, head and neck of the astragalus ;—
10, 11, scaphoid ;—12, astragalo-scaphoid articulation;—13, 14, first cuneiform ;—
15, articulation of the first cuneiform with the scaphoid ;—16, the articulation of the
first cuneiform with the métatarsal bone of the left toe ;—17, the second cuneiform ;—
18, its articulation with the scaphoid ;—1g, the first metatarsal bone ;—z20, the second
metatarsal bone ;— 21, the articulation of the second metatarsal bone with the cunei-
form bones ;—=22, sesamoid bone j—=23, 24, the phalanges of the great toe; =3, 25,
phalanges of the other toes,

necessary to note in the first metatarsal (19, Fig. 37) its
large size, in the second (22, Fig. 38), its greater length,
for it passes behind the others (in entering into the
notch which corresponds to the second cuneiform),
and it also exceeds them in length, so that the second
toe is longer than the rest.

In the fifth we must note the form of its tarsal
extremity, which is prolonged behind into a pro-
cess (19, Fig. 38) which constitutes the external part
of the prominence of the foot; this process of the
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fifth metatarsal bone give insertion to the short
peroneal muscle.

The phalanges of the toes (Fig. 37 and 38) re-
semble in number and arrangement the corresponding
bones of the hand, only they are much shorter,
especially those of the little toe, the two last of which

RiguT Foor (external border).—1 to 6, the calcaneum ;—7, the pulley-like surface
of the astragalus ;—8, the lateral facet of the astragalus for the external malleolus ;
—g, the tunnel of the tarsus (canalis tarsi) ;—ro, the posterior calcaneo-astragaloid
articulations ;—11, head and neck of the astragalus ;—12, the scaphoid ;—13, cuboid ;
14, commencement of the groove on the inferior surface of the cuboid (for the tendon,
of the long peroneus muscle) ;—16, third cuneiform ;—i17, second cuneiform ;—18,
the five metatarsal bones with their posterior processes (i1g); zo, 21, 22, 23, fourth,
third, second, and first metatarsal bones ;—z4, to 25, phalanges of the toes.

are reduced to small osseous nodules, therefore the
fifth toe is always much shorter than the rest. The
names of the phalanges are the same as in the hand
(page 81).

The whole of the skeleton of the foot forms a true
arc/e which presents two curves or concavities, one
antero-posterior, the other transverse. The so/e of the
foot forms a hollow which extends from the posterior
extremity of the calcaneum to the anterior extremity
of the metatarsal bones; but this plantar hollow is
much more elevated on the inner side (IFig. 37), while
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it is elliptically arched in the outer (I'ig. 38). It is
necessary then, in order to understand the general
form of the foot, to consider that its dack looks
upwards and outwards, and the sole downwards and
inwards, the external border is thin, and comes almost
in contact with the ground, its znternal border is thick
and so is much clevated from the ground.

The skeleton of a foot well articulated placed on
a hotizontal surface comes in contact with this plane
only by the posterior extremity of the calcaneum
(heel), and by the heads of the metatarsal bones
(the toes). When the foot is covered with its soft
parts these points of contact are scarcely changed ;
for, besides the heel and the anterior extremity
of the foot, we see that the greater part of the
external border (especially in the part which corre-
sponds to the fifth metatarsal) touches the ground but
lightly, unless the subject is carrying a heavy load,
which, pressing upon the palmar arch, brings its elas-
ticity into play and slightly flattens it. We shall see
later on that it is the muscles (especially the long
peroneal) which act as the cord which bends the bow
and maintains the plantar arch.

As we have already inquired into the relation of
the hand and upper limb, we shall now see if the foot
can furnish anything relative to the proporiions of the
body. Herc no more than in the hand can we make
the foot a common measure for the body in general
and for the inferior limb in particular. It is necessary
to confine ourselves to such indications as are exact
only in the average subject. Thus it is easy to perceive
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upon the skeleton that the distance from the superior
extremity of the head of the femur to the inferior border
of the internal condyle is equal to two fect ; but this
has no practical value—it cannot be used on the living
body, as it is difficult to recognise the level of the su-
perior part of the head of the femur. If, instead of the
head of this bone, we take the superior border of the
great trochanter (a part easily felt bencath the skin),
we find that the length from the superior border of the
great trochanter to the inferior border of the external
condyle scarcely ever measures two feet; in fact, the
areat trochanter is upon a considerably lower level
than the head of the femur,

The leg, including the thickness of the foot, does
not contain the length of the foot an even number of
times ; in fact the distance frcm the inferior border of
the internal condyle of the femur to the ground (or
the sole of the foot) is not equal to twice the length of
the foot; but it is interesting to observe in general
that the length of the leg, plus the thickness of the
foot, is equal to the distance from the great trochanter
to the inferior border of the external condyle ; therefore
the middle of the lower limb (starting from the great
trochanter) corresponds exactly to the line of the
knee.

When we compare the length of the foot with the
leg, beginning from below upwards, we find a regular
proportion, and one ot practical interest—viz.,, that
from the ground to the middle of the patella usually
measures twice the length of the foot.

As a common measure of the height of the body,
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the foot does not give us a result that can be expressed
by an even number. From the numerous researches
of Leger on this question, the length of the foot is
generally contained 6% times in the height. However,
this number presents an interesting fact when we
express this proportion by taking the third part of the
foot for a unit; 6% feet forming nineteen thirds of
the foot, we see that the height of the body contains
nineteen thirds of the foot. Now the number 19 is
precisely the same that, in the Egyptian canon,
according to Charles Blanc, expresses the proportion
that the middle finger bears to the-height.

With regard to the foot itself, we will only say
that the tarso-metatarsal line offers, on the skeleton,
a simple means of dividing the foot. This line is
oblique from before front to back and from within
outwards; therefore its internal extremity at the base
of the first metatarsal bone divides the foot into an
anterior and posterior half, while its external ex-
tremity, al the base of the fifth metatarsal (process)
divides it into a posterior and two anterior thirds.



CHAPTER XIIL
THE HEAD.

The bony structure of the /ead ; division into skx// and face. Study
of the vault, or skull-cap. Qecipital bone: its swface.— Parictal
bone (parietal eminence and curved temporal line).—ZFrontal bone
(frontal prominences, superciliary arches: orbital arches and
processes).— Zemiporal bone : mastoid process of temporal ; its
surface ; its zygomatic process.—Sutures of the bones of the vault
of skull : their articulation ; its characteristic aspect ; sagittal suture;
lambdoid suture ; sphenoidal sutures,—General form of skull :
long heads; square heads.—Cephalic indices : dolichocephalic,
brachycephalic, and mesaticephalic skulls.

THE skeleton of the head is formed of two parts
intimately united to each other: one superior and
posterior, formed of flat bones, simple in form, and
called the eranium or skull, containing the encephalon
(the cerebrum and cerebellum), the organs of intelli-
gence and volition; and an anterior and inferior part,
formed of numerous bones, very complex in shape,
called the bony structure of the face, surrounding
numerous cavities which lodge the principal organs of
sense and the apparatus of mastication.

The skull—The cranium is ovoid in form with
its greater diameter antero-posterior ; the walls which
form it can be distinguished as a dase, which we need
not study here, and skul/-cap (lateral and superior
walls) which we will now examine. The bones which
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enter into the structure of this skull-cap, or vault of

the skull, are the eccipital behind, the frontal in front,

the two parietal above, and the Zemporal on the sides.
The occipital (3, Fig. 39) forms the whole posterior

Fic. 10.

Tur Skurt (lateral surface).—1, frontal bone ;—=2, parietal j—3, occipital ;—4,
temporal ;—s, the great wing of the sphenoid (see page 162) ;—6, coronal suture ;—
7, lambdeoid suture ;—8, g, parieto-temporal suture ;—1o, spheno parietal suture ;—
11, spheno-temporal suture j—1z2, fronto-sphenoidal suture j;—13, curved line limiting
the temporal fossa ;—14, 15, 16, malar bone ;—18, the superior maxillary bone, with
the infra-orbital foramen (1g);—=20, 21, 22, the bones proper of the nose;—=23, the
lachrymal groove ;—24, the nasal eminence ;—as, the inferior maxillary bone ;—26,
the mental foramen j--27, the angle of the jaw,

part of the base and vault of the skull. We distin-
guish in it two portions: Ist, an inferior part, which
is horizontal, pierced by a large foramen (occipital
Joramen), through which the cavity of the cranium
communicates with that of the vertebral canal. In
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front of this foramen is the basilar process of the
occipital ; upon each side are the condyles by which
the head articulates with the vertebral column—
namely, with the lateral masses of the atlas (page 23).

FrosTar Bone (anterior surface).—1, the frontal prominences ;—2, 2, super
ciliary ridges ;—3, nasal eminences ;—4, 4, supra orkital notches ;—s, 5 6, 6, internal
and external orbital processes ;—7, 7, nasal notches ;—8, nasal spine ;—o, g, fossa o
arches of the orbits ;—11, the superior border ;—12, the lateral parts of the border.

2nd, a posterior part (3, Fig. 39) called the skel/
shaped portion of the occipital, triangular in form, with
the apex directed upwards. The borders of this shell
are hollowed out into numerous and irregular denticu-
lations, which work in with similar denticulations on
the posterior border of the parietal bones (7, Fig. 39);
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the external or posterior surface of this shell is crossed
towards its central part by a semicircular crest, which
gives insertion to the superficial muscles of the neck
(see trapezius and sterno-mastoid), and of which the
centre forms a prominence called the external occipital
protuberance. The parietal bones (2 and 13, Fig. 39)
are placed in front of the shell of the occipital, one on
each side of the middle line. Quadrilateral in shape,
each parietal presents four denticulated borders, of
which the superior articulates with the parietal of the
opposite side, the posterior with the occipital (7, Fig.
39), the anterior with the frontal (6), the inferior, which
is concave (8, Fig. 39), with the temporal. The parietal
presents on its external surface—1Ist, at its centre a
projection called the parietal eminence, better marked
in young subjects than in the adult, representing the
place where the ossification of the bone commences in
the young child ; 2nd, below this prominence a curved
line, slightly rough (13, Fig. 39), which limits the tem-
poral fossa by indicating the insertions of the temporal
muscle—whence its name, the curved temporal line.
The frontal (1, Fig. 39), like the occipital, presents
a part which belongs to the base of the skull and
to the face (9, 9, Fig. 40), for it forms the vault of the
orbit (see below), and a part called the ske//, which
forms the anterior and superior wall of the cranium,
This shell has a rounded superior border (11, Fig. 40)
which articulates by its denticulation with the parietal
bones (6, Fig. 39); beginning from this border and
descending towards the face we find parts important
with regard to form, and which are :—1, the fronfal
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prominences (1, 1, Fig. 40) better marked in young
subjects and in feinales than in the adult male ; 2, the
superciliary prominences or avches (2, 2, Fig. 40) which
are directed obliquely upwards and outwards, these
prominences being, on the other hand, better marked
in the adult, and owing their prominence to the fact that
the thickness of the frontal is hollowed out at their
level into cavities called the frontal sinuses, which
become more developed as the subject advances in
age ; 3, finally, the ordital arches (4, 4, Fig. 40) which
form the superior border of the orbit. Curved with
the concavity downwards, each of these orbital arches
forms on the outer side an exéernal orbital process (6, 6,
Fig. 40), which articulates with the malar or cheek-
bone (15, Fig. 39), and on the inner side an internal
orbital process (5, 5, Fig. 40) which, with its fellow of
the opposite side, bounds a median part called the
nasal notch (7, Fig. 40) into which are received the
bones of the nose (22, Fig. 39), and the ascending
process of the maxillary bone (see page 166). Again,
each arch presents, towards its internal part, a small
notch called the supra orbital notch (Fig. 40).

The temporal bones, one on each side of the skull
(11, 4, and 31, Fig. 39), are very complex in shape, but
we shall study here only one portion. Each temporal
is composed of two parts, one belonging to the base,
and another belonging to the lateral wall of the skull ;
the part belonging to the base forming a pyramidal
mass of bony substance very hard, called the petrous
bone, which contains the delicate organs of the internal
ear, while the part belonging to the lateral wall of the
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skull (4, Fig. 39), forms an irregular osseous disc resting
upon the base of the petrous portion of the bone. An
orifice, the auditory canal which leads into the petrous
portion, is found towards its centre (31, Fig. 39).
Taking this orifice of the auditory canal as a centre,
we find on the external surface of the temporal—I,
behind the auditory canal the mastoid portion of the
temporal (33, Fig. 39), which is prolonged downwards
in a cone in the shape of a nipple (uaoros, a nipple)
called the mastoid process ; 2, above the auditory canal
the skell of the temporal (4, Fig. 39), a broad portion,
with rounded borders articulating with the inferior
border of the parietal (8, Fig. 39). [n frontisa process
(20, Fig. 41) which is given off and directed horizon-
tally towards the face and joins the malar bone (16,
Fig. 39), this process, connecting the skull with the
face, is called the sygomatic process (§uyos, a yoke
which joins), and forms with the corresponding part
of the malar bone the zygomatic arch. The zygomatic
process rises from the temporal by two roots (Fig.
39), one longitudinal, antero-posteriorly passing above
the orifice of the external auditory canal, the other
transverse, situated at the base of the skull, and
limiting in front of the auditory canal, a cavity into
which is received the condyle of the lower jaw.
Finally, below the auditory canal, the temporal gives
origin to a styloid process (32, Fig. 39), long and
slender with the summit very sharp, giving insertion
to some small muscles of the neck (see supra-hyoid

muscle,)
The whole of the bones that we have taken in
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review articulate by denticulated borders, and the
name of swfures is given to these lines of union. As
the skull must be studied by the artist, not only with
regard to its external forms, but also as an odject which
figures frequently as an accessory in still life composi-
tions, and as the representation of these sutures con-
tributes to give to the skull its exact physiognomy,
we must not leave the subject without carefully
pointing them out. It is necessary for this purpose
to consider the skull from its upper and its lateral
surface.

Examined as to its upper surface, the skull pre-
sents a suture in the middle line, antero-posterior and
inter-parietal, called the sagittal suture. Behind, on
a level with the superior angle of the shell of the
occipital (7, Fig. 39), this median suture bifurcates
and becomes continuous with the two occipito-parietal
sutures, and we give to the whole the name of the
lamddoid suture, because it resembles the ferm of a
Greek lambda (more exactly that of V reversed, A).
In front, the inter-parietal suture (or sagittal) is met
by the two parieto-frontal sutures (6, Fig. 39) which
form a transverse line, to which has been given the
name of the coronal suture.

On examining the skull on one of its lateral
surfaces, we see that the sutures form here a
more complex design, because, besides the bones
already described, there is a new osseous plate placed
at the level of the temporal fossa (5, 10, 11, 12, Fig. 39)
which takes part in the construction of the lateral
wall of the skull. This quadrilateral plate belongs to

L
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the splenoid, a very complex bone situated at the base
of the skull, into which it is fitted like a wedge (a¢jy,
a wedge) extending laterally in the form of a wing;
it is the great wing of the sphenoid which is placed in
the lateral surface of the skull, in front of the shell of
the temporal, and below that of the frontal. We see
then, following from above downwards, the coronal
suture (6, Fig. 39) ; this suture bifurcates below into an
-anterior suture called the spleno-frontal (12),and a pos-
terior (10) called the spheno-parietal. This last, which is
very short, divides also at its inferior extremity into
an inferior suture vertical, called the spheno-temporal
(11), and a superior, curved, called the Zemporo-parietal
(8), which bounds the shell of the temporal and pro-
ceeds backwards to the level of the mastoid portion
of this bone, to join the inferior extremity of the
lamodoid or occipito-parietal suture.

We have said that the general form of the skull is
that of an ovoid with its greater extremity posterior,
but it is a common observation that this ovoid may
present, in different subjects, very different propor-
tions—e.g., certain skulls show a great predominance
of length in the antero-posterior diameter over that
of the transverse, and it is then commonly said that
the skull is long; it is said, on the contrary, that
the skull is square when the transverse diameter
almost equals the antero-posterior. Anthropologists
have cndeavoured to measure exactly the propor-
tion between the transverse and antero-posterior
diameters of the skull, and they have described it by
the name o1 the cephalic indev. As we have previously
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explained respecting the proportion of the arm and
fore-arm (érackial inder, page 89), we understand
by the name of index the number which indicates the
proportion between a short and a greater length, the
latter being considered as equal to 100—that is to say,
the figures obtained by direct measurement being
reduced to a centesimal proportion. We find that in
certain skulls the transverse diameter is relatively
very short, seeing that it is represented by 75 ; the
antero-posterior being 100, we say that the cephalic
index of these skulls is 75, and we give to them the
name of dolichocephalic (ohvyos, lengthened ; repanq,
head). Others present a transverse diameter which
approaches the antero-posterior, since it is represented
by 83 or 84, the antero-posterior being 100. This
cephalic index of 83 is that of heads called drac/y-
cephalic (Bpayvs, short). Between these two types are
the heads of average or intermediate form called
mesaticeplialic, and of which the cephalic index is from
77 to 8o. The importance of dolichocephalic and
brachycephalic types with regard to race has been
exaggerated, a Swedish anatomist, Retzens, having
advanced the theory that the aboriginal races of
Europe are brachycephalic, while the races coming
afterwards are dolichocephalic; but the fact re-
cently shcwn that the Basques are dolichoce-
phalic, and that dolichocephalic skulls have been
found among the fossil skulls of ancient Europe has
destroyed the value of this theory. We can only say
with regard to the cephalic index, considered as re-

lating to the different races, that the dolichocephalic
]-.J 2’






CHAPTER XIV,

THE FACE.

The bony structure of the face.—Orldital cavities: their margins ;
their depth.—Nasal fossae (anterior orifice).—Prominence of the
cheek (malar bone and its branches).—Superior maxillary,—Infe-
rior maxillary body, vertical branch (sigmoid notch, coroneid pro-
cess, and condyle) : lower jaw at various ages.—The teeth : their
parts ; their names (incisors, canines, molars); their number;
relative dimensions of incisors.—Articulation of the lower jaw.—
The face and skull as a whole with regard to form.—ZFaczal angle
of Camper: its measure ; ils proper value according to race; its
exaggeration in the antique heads.—The head as a common mea-
sure : law of eight heads ; variations according to the height of the
individual ; point which corresponds to the middle of the body.

THE ZFace—Instead of describing the bones of the
face separately we will group them together around
the cavities which they circumscribe and the promi-
nences which they form; therefore we will study
successively the cavity of the orbit, the orifice of the
nasal josse, the prominence of the cheek-bone, and,
lastly, the region of the mowtf, along with which we
will describe the Zeeth, the lower jaw, and its articu-
lation with the base of the skull.

The orbits—The orbits are two cavities situated
symmetrically one on each side of the upper portion
of the face below the forehead. Each of these cavities
is formed like a pyramid with four faces, of which the
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summit penetrates from before backwards towards the
cranial cavity, and of which the base, turned forwards,

forms the orbital opening.

FI1G. 41.

THE BONY STRUCTURE OF THE FACE.—
1, the frontal bone ;—2, the nasal eminence 3
—3, supra-orbital notch;—4q, the optic fora-
men ;—s5, the sphencidal fissure ;—6, the
spheno-maxillary fissure ;—7, the lachrymal
groove (—38, the partition and opening of the
nasal fossz ;—g, the infra-orbital foramen ;
—10, the malar bone ;—1r, the symphysis
of the chin ;—r2, the mental foramen ;—13,
the ascending ramus of the lower jaw ;—14,
—the parietal bone ;—135, the coronal su-
ture ;—16, the temporal bone ;—17, the tem-
poro=parietal sature ;—18, the great wing of
the sphenoid ;—1g, the origin of the line
which bounds the temporal fossa ;—zo, the
zygomatic arch ;—=21, the mastoid process.

scribed (page 150).

This opening, or orbital
brim, is quadrilateral
(Fig. 41), limited by an
internal border (7) and
an external border, both
almost wvertical, by a
superior border (3) and
an inferior border, both
oblique, from above
downwards and from
within outwards.

The superior border
is formed by the orbital
arch of the frontal bone
(3, Fig. 41) previously
described ; the inferior
border is formed by the
superior maxillary bone,
and a little below its
centre a hole, called the
injra-orbital foramen, is
perceived (9, Fig. 41),
which is placed almost
in the same vertical
line as the supra-orbital
notch previously de-

The internal border is formed

by the junction of the internal orbital process of the
frontal with the ascending process of the superior
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maxillary (Figs. 30 and 41). At its inferior part this
border presents a depression called the Zackrymal
groove (7, Fig. 41), which is the commencement of a
canal connecting the orbit with the corresponding
nasal fossa. Finally, the external border is formed
by the junction of the external orbital process of
the frontal with the superior process of the wmalar
bone, or bone of the cheek (10, Fig. 41; 14 and 15,
Fig. 39). _

The cavity of the orbit has for its walls the osseous
plates belonging to the frontal (superior wall) and to
the several bones of the face we have previously men-
tioned when describing the orbital opening. We need
not enter here into the description bf these surfaces
and of the several special bones which compose them.
We shall only say that the internal wall is directed
from before backwards, while the external is oblique,
from behind forwards and from without inwards. We
note, lastly, at the deepest part (towards the sum-
mit) of the cavity, several apertures, by which the
orbit communicates with the deep cavities, which
appear as dark spots ; first, a circular orifice called the
optic foramen (4, Fig. 41) ; then, on the outer side of
these, two fissures directed outwards, one obliquely
upwards (sphenoidal fissure, 5, Fig. 41), and the other
obliquely downwards (splkeno - maxillary fissure, 6,
Fig. 41).

Te orifice of the nasal fosse (8, Fig. 41) is situated
in the middle of the face below the level of the orbits,
It is in the form of a heart inverted (with its base
turned downwards); it is bounded below by the two
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superior maxillary bones which unite in the middle
line, upon the sides by the same bones, and above by
two small bones placed on each side of the median
line the wmasal bones (Fig. 39, page 156) which articu-
late above with the frontal and on each side with the
ascending process of the corresponding maxillary.

Below, and to the outer side of the orbit, is the
prominence of the cheek formed by the malar bone
(10, Fig 41). This bone is formed like a star with
four branches—the superior branckh (15, Fig. 39) joins
the external orbital process of the frontal ; the anrerior
branch (17, Fig. 30), or internal, forms with the superior
maxillary, the inferior boundary of the orbit; the
external branch (16, Fig. 39) or posterior, joins the
zygomatic process of the temporal to form the zjygo-
matic arch ; the inferior branch is reduced to a pro-
minent margin which joins with the body of the bone
to form the prominence of the cheek.

There remain now only two bones to examine on
the skeleton of the face, namely, the two bones which
bound the cavity of the mouth and support the teeth :
these are the superior and inferior maxillary or jaw-
bones. The superior maxillary (18, Fig. 39) has been
in a great measure described since we have noted
its principal borders and its ascending process with
respect to the orbital and nasal openings. All that
remain to be noticed are: 1, the slightly hollowed
form of its anterior surface (IFig. 41) ; 2, its inferior or
alveolar border, so named because it presents a series
of cavities intended to lodge the roots of the upper
teeth. The presence of these cavities is marked on
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the anterior surface of the alveolar border by a series
of corresponding prominences separated by depres-
sions corresponding to the intervals of the alveoli.

The inferior maxillary or jaw-bone (Fig. 42) de-
serves a longer consideration than the other bones of
the face, for it takes so direct a part in the external
form that we may

1n
say that all the de- 1 _
tails of its shape are N4 /4
L () 'r.

marked in the con- g
figuration of the chin e M \v)‘ll
ﬁ ANA] 'ﬁﬁa .._“%;- 'i'.';:"w tl:.'.l
and thﬂ‘ lower pﬂrts x ‘q B i .pH" i f 2\
of the cheeks. It is RN N 7
originally composed ﬂ b
of two distinct halves, N&fr 77 s
one right and one FiG. 42.

IE&: WhICh arc _]ﬂlﬂl.':d The InFErIOR MaxiLLary Boue(side view).—
thﬁthEI‘ in earl}r life 1, the body of the inferior maxillary bone and its

external oblique line ;—2, the ascending ramus ;

in the median line —3, the symphysis of the chin ; --4, the mental

. foramen ;—8, the angle of the jaw ;—10, coronoid
fﬂrmlﬂg the Sym- process ;—i11, the condyle ;—12, sigmoid notch.

ph}’ﬁiﬂ of the chin ¢ canine tooth ;—#&, bicuspid ;—, molar.
(11, Fig. 41). It is sufficient to describe one of these
halves, such as we see it when looking at a skull in
profile (Fig. 39).

We see that this half is formed of two strong
osseous plates called the dranches of the jaw-bone,
one /orizontal called the body (1, Fig. 42), the other
vertical, both joined together at an angle more or less
approaching a right angle, of which the prominence
directed downwards and backwards is called the ang/e
of the jaw (27, Fig. 39, and 8, Fig. 42).
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The wertical branch consists of a flat external sur-
face (2, Fig. 42), a thick posterior border and a thin
anterior border which is continuous below with the
external surface of the horizontal branch or body in
the form of a slightly prominent line called the ex-
ternal oblique line (1, Fig. 42), and finally, a superior
border which is divided by a deep notch (sigmoid
notch 12, Fig. 42) into two very prominent parts. The
posterior prominence is thick and terminates by an
articular head or condyle of the jaw (11, Fig. 42), form-
ing the temporo-maxillary articulation, the anterior
border is thinner in the form of a triangular plate, it
bears the name of the coronoid process (10, Fig. 42),
and gives insertion to the temporal muscle,

The horizontal branch or dody of the jaw extends
from the angle of the jaw to the symp/lysis of the chin
(3, Fig. 42) ; it has an external surface on which we
remark an orifice (12, Fig. 41, and 4, Fig. 42) called
the mental foramen, which is placed in the same
vertical line as the supra-orbital notch and the infra-
orbital foramen.- Its inferior border is sometimes
slichtly undulated, its superior border is alveolar—
presenting the prominences and depressions corres-
ponding to the alveoli of the teeth and their in-
terstices.

The lower jaw changes its characters according to
age: in the infant, the angle is very obtuse and but
slightly prominent ; in the adult it becomes almost
a right angle; in the aged, the form of the jaw is
changed by the loss of the teeth and by the absorp-
tion of the alveolar border, and consequently a loss
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of height in the horizontal branch. Therefore,in order
to bring the lower jaw in contact with the upper
the lower jaw has to move strongly forwards and
upwards, whence a characteristic prominence of the
symphysis of the chin which seems to project up-
wards and forwards to meet the prominence of the
nose in the aged.

The teeth which furnish each of the maxillary
bones are thirty-two in number in the adult—eight in
each lateral half of each maxillary. We divide the
teeth into a part fixed in the alveolar cavity, and
called the 7o0t, and a free part called the crown. The
form of the crown permits the division of the teeth
into four distinct classes, which in each half of the
jaw are arranged in the following manner, beginning
from the median line :—Two zzncisors (I, Fig. 42), one
canine (¢, Fig. 42), two bicuspids (b, Fig. 42), and three
molars (m, Fig. 42)—total, eight. Situated at the most
external and posterior portion of the dental arch, the
molars and bicuspids are hidden by the cheeks, and
we will only mention that they are characterised by
a crown formed of numerous tubercles (four for the
molars, two for the bicuspids). On the other hand, the
canines and the incisors are easily seen when the lips
arc separated. The canines are characterised by a
conical crown with a sharp extremity, which presents
great development in the carnivora—eg., in the dog
(whence the name of canines). The zncisors present a
crown flattened from before backwards, rectangular in
form (square), with a free border cut off like a chisel.
Their relative volume is subject to a law so constant
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that it should be here stated. The two largest incisors
are the median superior, next in order of decrease the
lateral superior, then the lateral inferior, and finally
the median inferior, which are the smallest.

The articulation of the jaw-bone with the skull, or
tenporo-maxillary articulation,is formed by the condyle
of the jaw (11, Fig. 42, and 29, Fig. 39), which is secured
in the cavity which the temporal presents in front
of the auditory canal and behind the transverse root
of the zygomatic process (page 160). This glenoid
cavity of the temporal is lined with cartilage, together
with the transverse root in question, which in certain
moments is in contact with the condyle of the jaw.
This is the fibrous capsule which surrounds the articu-
lation, and it is strengthened on the outer side by an
external lateral ligament, which proceeds obliquely
from the point of junction of the two roots of the
zygomatic process downwards and backwards to be-
come attached to the neck of the condyle of the jaw.
Therefore, when the jaw is depressed by a movement
of rotation of the maxillary condyle upon its axis,
this external lateral ligament is made tense, and draws
the condyle forward, causing it to leave the glenoid
cavity and come in contact with the transverse root
of the zygomatic process. There is, then, when the
mouth is widely opened (the lower jaw being greatly
depressed), a displacement of the condyle of the jaw
forwards, which is easily seen in very thin subjects,
 and which should be noted here with its own particular
mechanism.

The face, as a whole, presents a special interest
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when we take various individuals and races and com-
pare its development with that of the skull. In
general, the more prominent the skeleton of the face
the less the skull (the forehead) is developed. This
is the idea of Camper, a Dutch artist about the middle
of the eighteenth century.

FiG. 43.

Tue MeasureMENT OF THE FaciaL ANGLE (goniometer applied to a skull) —
£, the inferior horizontal plane of the goniometer;—2, movable piece with a pin
introduced into the auditory meatus ;—4, graduated circle ;—s, the oblique plane
attached below by a hinge to the horizontal ;—6, the rack for placing the bar (7)
on the prominent part of the forehead.

Camper proposed to measure the relative develop-
ment of the skull and face by the angle which the
geometrical plane of the profile of the face makes with
that of the anterior part of the skull. This facial angle
has always been the subject of much study on the
part of anatomists and anthropologists, who have
modified and perfected the process of measurement.
It will be sufficient here to show the idea that Camper
had, and that he made it a study, as he said, to furnish
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artists with a means of giving character to the different
physiognomies of men and animals. This angle is
determined by two planes (upon a head seen in profile,
by two lines) : one, which we may call horizontal, pro-
ceeds from the external auditory canal to the nasal
spine, and is situated at the inferior border of the
orifice of the nasal fossa (I, Fig. 43, and «, 4, Fig. 44) ;

[1G. 44.

THe FAaciAL ANGLE OF A SKULL OF THE CAUCASIAN RACE (after Camper).—a &
and ¢ &, the lines which mark this angle (see the text);—rz, the anditory foramen ;
—z, nasal spine ;—3, the most prominent part of the forehead.

the other, more or less oblique from below upwards
and backwards, is at a tangent below to the promi-
nence of the incisor teeth, and above to the most
prominent part of the forehead (¢, &, Fig. 44).
Figure 43 gives an idea of the apparatus with which
we measure the facial angle at the present day. It
represents the facial goniometer of Jacquart. The
mode of measurement here differs from that employed
by Camper, in that the inferior or horizontal plane
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passes forward not by the nasal spine, but by the
prominence of the incisors.

Figures 44 and 45, which are reproduced from
those of Camper, show on the one hand that the
facial angle is never equal to a right-angle, but that
it approaches it in the best types of the white race.
The ancients sought by an exaggeration to idealise

FiG. 45.

THeE FaciaL AncLE oF A NEecro (after Camper). The figures are the same as 1
the preceding.
the profile of the human face, and by increasing
the fulness of the forehead they have given to
heads of gods and heroes a facial angle larger than
ninety degrees (Fig. 46). These figures show, also,
the decrease of the facial angle in proportion as we
pass from the white to the yellow and black races:—
“The angle which the facial line or characteristic line
of the visage makes,” said Camper, “varies from seventy
to eighty degrees in the human species. All who raise
it higher disobey the rules of art (from imitation of
the antique) ; all who bring it lower fall into the like-



176 ARTISTIC ANATOMY.

ness of the monkeys. If I cause the facial line to fall
in front I have an antique head ; if I incline it back-
wards I have the head of a negro; if I cause it to
incline still further I have the head of a monkey;
inclined still more I have that of a dog, and, lastly,
that of a goose.”* The figures which explain these

FiG. q.f.-

THE FaciaL AKGLE oF AN AnTIQUE HEAD (Apollo Belvedere)—(Camper),

ideas are as follows:—The facial angle of Camper
averages 80 degrees in the Caucasian race ; 75 degrees
in the yellow, or Mongol; 60 to 70 degrees in the
Negro; 31 degrees in the great monkeys (gorilla);
lastly, 25 degrees in the head of a Newfoundland dog.

According as we have studied the various seg-
ments of the limbs, we have seen that some of them

* Pierre Camper. ‘‘Dissertations sur les differences rilles que
présentent les traits du visage chez les hommes de différents pays et de
différent dges.” ((Euvres posthumes. Paris, 1786.)
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have been chosen, according to the various systems,
to serve as a common measure for these limbs, and for
the entire body. Thus we have spoken of the canons
having for a unit the Zand (contained about ten times
in the height of the body), the feof (contained a little
more than six times in the total height), the midd/e
Jinger (contained nineteen times), &c., &c. It is true,
also, that the head—iz.e, the vertical distance from its
summit to the base of the
chin — should have been
taken also as a common
measure ; and this has been
done long ago, since Vitru-
vius, speaking of the pro-
portions of the human body,
states this fact—that the F16. 47.

height of the head should Tue F“'“&i%ﬁﬂf‘*“““““-
be the eighth part of the

whole body. Leonardo da Vinci, Diirer, and ]J.
Cousin, have followed the rule of the Latin author ;
and the law which makes the head the eighth of the
total height, has for a long time past become classic
in all the schools. The choice of the head as a unit
seems sufficiently justified by the two facts that on
the one hand, in every representation of the human
body, the head is always visible, and forms a part
distinct from the rest of the body, and that, admitting
that it makes the eighth part of the height, this
number is particularly convenient, not being too high ;
and, moreover, even that is to say divisible by two

(and by four). In this respect it offers, for example,
M
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a great advantage over that of nineteen, which repre-
sents the proportion of the middle finger to the height.
Gerdy, who has adopted the law of eight heads,
distributes them thus in the height of the body: the
first division comprises the head itself; the second
extends from the chin to the level of the nipples ; the
third from the nipples to the umbilicus; the fourth
from the umbilicus to the os pubis ; the fifth from the
last point to the middle of the thigh ; the sixth from the
thigh to below the knee; the seventh from below the
knee to the middle of the leg; and, lastly, the eighth,
from the middle of the leg to the sole of the foot.

Before we examine the value of this law, we must
remember that the head itself has been divided into
four parts, each equal to the length of the nose: the
first part proceeds from the top of the head to the
beginning of the hair ; the second from the beginning
of the hair almost to the root of the nose; the third
from the root almost to the base of the nose ; and the
fourth from the base of the nose to the chin.

Now, if we submit to experiment the system of the
law of eight heads, we see that it is accurate only in
subjects of great height, for those who attain seventy-
four inches and over; below seventy-two inches the
subjects do not measure more than seven and a half,
or only seven times the height of their head. In fact,
the height of the head is a quantity which varies very
little according to the subject; it is on the average,
as an absolute value, from 8% to ¢ inches, and the
variations which this value may present do not vary
lower than 8} inches, nor rise above g inches. A
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subject who measures eight heads is very tall (9 x 8 = 72,
cqual, or superior, to 72 inches); and a subject who
only measures sevenheads is of short stature(8§ x 7 =61,
equal, or more frequently exceeding, 61 inches).

This difference in the number of heads that the
body measures in relation to the absolute height of
subjects seems more interesting than the narrow
theory which would assign strictly the length of
cicght heads to each human figure. This absolute
system does not agree with that which observation
proves correct. Besides, it would be an error to
suppose that the ancient sculptors would be slaves to
such a system of proportions, since we find in their
works precisely the same variations that we do in
nature. The Gladiator, it is true, measures eight
heads ; but at the first glance at this ckef d’@uvie, we
have the impression of a subject of great stature—of a
man tall and spare. The Apollo measures only 73
heads, the Laocoon the same,and the Auitznousonly 74.

These several variations are owing almost solely
to the greater or lesser length of the lower limbs.
Whether the subject be tall or short, the trunk (with
the head and neck) varies comparatively little ; but
the thighs and legs make the differences of length.
Regarding the diversity that we meet with in this
question, we see that Gerdy himself has not been
exact in indicating the points where the lengths of the
head begin and terminate which divide the lower
limb, the middle of the thigh, and the lower part of
the knee; those points are badly defined, especially as
he does not indicate precisely the superior extremity

M 2
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of the thigh. But the looseness and contradiction
becomes still more evident when we come to seek,
according to the various authors, the intersection
between the fourth and fifth head ; that is to say,
the middle of the body. Without speaking of the
singular inconsistency of Vitruvius, who places the
middle of the body at the level of the navel, we will
note only this fact, that for the passage from the
fourth head to the fifth some take the pubis, others
some other point. This centre of the height falls
lower as the stature of the subject is increased.

Professor Sappey has proved that in subjects of
small stature the centre of height corresponds to the
symphysis of the pubis; for those of middle height,
and over it falls about half an inch before the pubis,
But it may Ete situated at a still lower level, and the
artists of antiquity have frequently placed it much
lower. In fact, as Professor Sappey says, the taller
the stature is, the more the centre of the body tends
to fall below the symphysis, and the figures of heroes
and gods are of tall stature.

We will say, then, in conclusion : 1, that the head,
compared with the height, is shorter as the height
increases ; 2, that to produce a human figure, the
absolute dimensions of which would give the impres-
sion of a subject of short stature, it would be necessary
to give it about 7} heads, and to cause the centre of
the body to fall on the symphysis pubis, while to
produce a figure to give the impression of tall sta-
ture it would be necessary to give it 8 heads, and to
place the centre of the body more or less below the
symphysis pubis.



Serond Part,

MUSCLES AND MOVEMENTS.

CHAPTERE XV.
PECTORAL AND ABDOMINAL MUSCLES.

Of museles in general.—Muscilar contraction : changes of form which
result ; movements produced. Composition of muscles; fleshy
body and tendon ; aponeurosis,. Nomenclature of muscles, their
classification into long, Lroad, and short muscles; their distri-
bution into superficial and deep. Muscles of the trunk, anterior
region.— Greaf pectoral its relation with the armpit, its action, it is
doubled by the lesser pectoral.—The external obligue wuscle of the
the abdomen, 1ts fleshy part, its abdominal aponeurosis, linea alba
of abdomen.—Groove and inferior space bounded by the promi-
nence of the external oblique and rectus.—Internal oblique and
transversalis muscles—Recfus abdominds muscle, its aponeurotic
sheath, its aponeurotic intersections.

THE form of the body is produced by the muscles
disposed upon the skeleton, their function being to
move its several parts upon each other. The mus-
cles are formed by peculiar tissue called muscular
tissue or muuscular jfibre, which has the property of
changing its form, namely, of contracting under the
influence of nervous action in most cases controlled
by the will. In contracting the biceps muscle situated
on the anterior surface of the arm, we see that this
muscle which, in a state of repose, is fusiform and long
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becomes in action (in contraction) short, thick, and
rounded, and as it is attached below to one of the
bones of the fore-arm it draws the anterior surface of
the fore-arm towards the anterior surface of the upper
arm and produces flexion in the elbow-joint. This
simple experiment, which i1s easy to repeat at any
moment, gives a clear idea of the part which muscles
play in the animal economy, and of the part that they
take in producing the external forms of man, for it
shows that they are the active agents of movements in
which the bones are the passive levers, and at the same
time that a muscle in action presents a very different
shape to that which it has in a state of repose, a
change which may be stated in a more general manner
py saying that in action a muscle becomes shorter and
more prominent.

In general, besides their flesky body, the only part
which contracts and changes its form, the muscles
have extremities more or less slender called Zendons,
formed of a white tissue, which are, as it were, actual
cords by which the muscle is attached to the bones;
during the contraction of muscle these tendons do
not change in form but, as with all tight cords when
in a state of tension, only become more visible and
clearly marked beneath the skin, which they raise up.

The muscles are enveloped by a fibrous membrane
called the aponeurosis, which keeps their fleshy bodies
in place, but frequently the tendons instead of being
rounded in the form of a cord are flattened and thin
in the form of a membrane, and the term aponeurosis
is also applied to these membraniform tendons.
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The muscles have been variously named according
to various orders of ideas ; sometimes from the region
they occupy (pectoral, gluteal, anterior brachial mius-
cles, &c) or from their direction (obligue of the abdo-
men), or from theirdimensions(gluteus maximus, gluteus
medius, and peroneus longus, &e.), or again from their
form (Zrapezius, vhomboid, serratus), or from their struc-
ture (semii-membranosus, semii-tendinosus). Another
mode of nomenclature which Chaussier attempted to
make general, forms the name of a muscle by the
association of the names of the bones to which it is
attached ; in this way we get the sterno-cleido-mastoid
muscle, and most of the muscles of the neck ; this
nomenclature cannot be easily applied to all muscles,
for it would make some names of an inconvenient
length, owing to the complexity of the bony inser-
tions.

Before we terminate this rapid sketch, it may be
useful, with regard to plastic anatomy, to point out
how the muscles are classed, according to their form
and situation. 1st. With regard to their form we dis-
tinguish the muscles as long, broad, and siort, the long
muscles consisting in general of a fleshy body fusiform
in shape, with cord-like tendons, are principally dis-
tributed among the great segments of the limbs (arm,
fore-arm, thigh, leg); the bdroad muscles, constructed
of a fleshy body, broad and thin, with tendons mem-
branous and aponeurotic, are almost exclusively
placed on the trunk (pectorals, trapezius, latissimus
dorsi, &c.). Lastly, the shkort wmuscles, frequently
wanting tendons, formed by a body that is very



184 ARTISTIC ANATOMY.

slightly expanded, and inserted directly into the bone,
are found principally in the extremities of the limbs
(hand and foot) and in the face.

2nd. With regard to their situation we distinguish
the muscles as superficial and deep. The superficial
muscles (Fig. 48), are those which are entirely visible
when the subject is stripped of its skin, and of which,
accordingly, the fleshy body and tendons are marked
in their principal details on the external form. These
superficial muscles should be carefully studied here
with regard to their insertions, forms, and actions. The
decp mnuscles, situated below the preceding, form fleshy
masses, which are shown externally by the manner
in which they fill up the external depressions of the
skeleton, and raise up the superficial muscles. The
cgeneral indications of these muscular masses are
sufficient for the artist without studying the insertions
and forms of each of the muscles composing any
given mass.

MUSCLES OF THE TRUNK.

Under this title we will study the anterior muscles
of the trunk (pectoral and abdeminal) the muscles of
the back and posterior surface of the neck (/rapesius
and latissimus dorsi). With regard to the muscle
which covers the lateral wall of the trunk (serratus
magnus) its study will be considered after that of the
muscles of the shoulder and arm-pit.

Great pectoral muscle—The great pectoral muscle
forms a large fleshy mass (1, Fig. 49) which covers
the anterior surface of the thorax, on each side
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of the middle line of the sternum, and extends out-
wards as far as the superior part of the arm. This
muscle is attached (1st) to the internal half of the
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GENERAL ViEw oF THE Surerricial MuscLe (the Gladiafor of Agasias with the
skin removed. Compare with Figure 2, page 18).

anterior border of the clavicle (2, Fig. 49) ; (2nd), to
the whole extent of the anterior surface of the
sternum (3, Fig. 49); and (3rd), to the aponeurosis
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of the rectus muscle of the abdomen. It presents,
also, a deep fascia arising from the seven first ribs
(9, 9, 9, Fig. 49). From these thoracic insertions the
muscular fibres are directed towards the arm ; the
superior fibres pass obliquely from above downwards,
and from within outwards; the middle transversely
outwards, and the inferior obliquity from below up-
wards. Therefore, towards the external part of the
muscle, these different parts cross each other, the
superior being placed in front of the inferior, so as to
form a fleshy mass, narrower, but thicker (7, Fig. 49),
which corresponds to the anterior margin of the arm-
pit, to which succeeds a short aponeurotic tendon to
be attached to the outer lip of the bicipital groove of
the humerus (page 56, and Fig. 12).

When the arm is hanging beside the trunk the
great pectoral presents a polygonal surfacc on which
we can distinguish four sides, or borders, one supero-
external or deltoid (in contact with the anterior
border of the deltoid, 12, Fig. 49), another superior
or clavicular ; the third, internal or sterno-abdominal,
curved with its convexity inwards; and the fourth,
infero-external or axillary (forming the inferior border
of the anterior wall of the arm-pit). But when the arm
is horizontal, and especially when it is raised above
the horizontal (Fig. 50), the clavicular border and
the deltoid are found in the same line continuous with
each other, so that the figure of the muscle is then
represented by a triangle with the base inwards
(sterno-abdominal border).

Essentially the action of the great pectoral is to
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bring the arm near to the trunk; its shape becomes
prominent when we carry the arms forwards and
bring them near each other, as in the attitude of

Fi1G. 49.

THe MuscLes oF THE ANTERIOR SURFACE oF THE THORAX (to the right the
superficial muscles ; to the left the deep muscles).—1, the great pectoral muscle ;—
2, its clavicular fibres;—s3, its costo-sternal fibres ;—4, 5, 6, its origin from the apo-
neurosis of the abdomen ;—7, its external portion formed by the superposition of the
preceding fibres (g, bundles of fibres arising from the cartiiages of the ribs ; 10, the
pectoral minor) ;—r1, the sub-clavius;—12, the deltoid ;—14, the digitation of the
serratus magnus ;—15, the digitations of the external oblique of the abdomen ;—16,
anterior border of the latissimus dorsi, and (r7) tendon of the same ;—18, teres major
muscle ;—1g, the sub-scapularis ; --20, the long head of the triceps brachialis ;—z1,
the humeral extremity of the deltoid ;—=22, 22, the sterno-cleido-mastoid ;—=23, the
sterno-hyeid ;—=24, the trapezius muscle.

prayer. It also becomes well marked in climbing, for
then the muscle takes its fixed point at the humerus
and draws the trunk towards it. Acting in a similar
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manner upon the thorax, with the humerus as a fixed
point, this muscle elevates the ribs, and consequently
expands the thorax (respiration). Thus we see that
it contracts when the subject brings into action
all the inspiratory muscular powers (struggling,
anguish, agony).

In its middle part the great pectoral is doubled
by a muscle beneath, the /esser pectoral (10, Fig. 49),
which, arising from the third, fourth, and fifth ribs,
is directed upwards and outwards, to be attached
to the internal border of the coracoid process of
the scapula. This muscle serves to move the
scapula by drawing its superior part downwards
and forwards.

The external oblique muscle of the abdonien—The
external oblique muscle of the abdomen (Figs.
49 and 50) forms a large sheet half fleshy, half
aponeurotic, which covers the lateral and anterior
surfaces of the abdomen. The fleshy portion, which
forms the external half of the muscle, is attached
to the external surface of the seven last ribs, into
which it is inserted by triangular slips or digita-
tions, interlacing with those of the latissimus dorsi
and serratus magnus (15, Fig. 49 and Fig. 53).
From these costal insertions the fibres are carried
downwards, the posterior vertically, to be attached
to the iliac crest (Fig. 53), the others obliquely
downwards and forwards, to give origin to a broad
membraniform tendon (9, Fig. 50) called the apo-
neurosis of the external obligue muscle. The fibres of
this aponeurosis, continuing in the original direction
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of the muscular fibres, pass in front of the rectus
muscle of the abdomen (12 and 15, Fig. 50) almost
to the median line, where, interlacing with the
aponeurotic fibres of its fellow on the opposite side, 1t
forms a long median raphe, called the linea alba of the
abdomien, proceeding from the xiphoid appendix to
the symphysis pubis (10, Fig. 50).

It is important, with regard to the external form,
to define the direction of the line at which the apoc-
neurotic fibres of the external oblique succeed to the
fleshy (Fig. 50). This line descends vertically from
its origin at the inferior angle of the great pectoral,
but at its lower part inclines abruptly outwards
(4, Fig. 50) to join the anterior superior iliac spine,
describing a curve with its convexity downwards and
inwards. This line marks the prominence of the
anterior or internal border of the muscle; and as, on
the other hand, the rectus forms, by its external border
raising the aponeurosis of the external oblique, a
similar prominence, describing a line at first vertical
but inclining inwards below (15, Fig. 50), it follows
that this, the region of the anterior surface of the
abdomen, is traversed by a narrow vertical groove
which opens out below into a large triangular space.
This triangular space, bounded above and on the
outer side by the external oblique, and on the inner
side by the rectus, is limited below by the fold of the
oroin, the line at which the aponeurosis of the external
oblique becomes attached to the crural arch (page
100). In the male this part of the aponeurosis of the
external oblique is perforated exactly over the inner
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third of the crural arch (13, Fig. 50) in order to
give passage to certain vessels—an anatomical detail
which is shown when the subject is stripped of the
skin, but which is not of any importance with regard
to form.

The external oblique muscle draws the ribs down-
wards and forwards. If the two muscles of that name
(that of the right and that of the left side) contract at
the same time they bend the body forward ; but when
one muscle only—e.g., that of the right side—contracts
it imparts to the trunk a movement of rotation to the
left or opposite side. Generally speaking, whenever
we make any effort the oblique muscles of the ab-
domen contract, and their prominence, especially that
of their costal indigitations and their anterior borders,
become clearly marked.

The external oblique muscle is lined by two mus-
cular layers placed beneath it, and which are, passing
from superficial to deep, the nternal oblique (15, Fig.
51) and Zransversalts muscles. The internal oblique is
formed by fibres which arise from the lumbar vertebra
and the crest of the ilium, and radiate forwards
(Fig. 51) to become attached, the superior set to the
three last ribs, while the middle and inferior mass of
fibres are continued in front by an aponeurosis, or
broad flat tendon. This aponeurosis soon becomes
united, partly with that of the external oblique and
that of the transversalis béneath. The zZransversalis
muscle is formed by fibres directed horizontally, and
terminates in front by an aponeurosis which passes
behind the rectus abdomiinis.
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Tue Muscrrs oF THE ANTERIOR WALL 0F THE TRUNK..—1, 2, 3. the great pee-
toral ;—4. 4, the external oblique of the abdomen i—5: 5, the serratus magnus ;—6, 6,
the anterior border of the latissimus dorsi ;—7, 8, the inferior portion of the sternum ;—
g, the aponeurosis of the external oblique ;—10, linea alba ;—1r, umbilicus;—12, 12, 12,
the tendinous intersections of the rectus abdominis ;—13, the inguinal ring—i4, the
pyramidalis of the abdomen ;—15, the external torder of the rectus abdominis ;-—16,
the sterno-hyoid ;—17, the omo-hyoid ;—18, sterno-cleido-mastoid ;—1g, the trapezius;
—azo, the deltoid ;—=1, the biceps brachialis ;—22, the pectineus ;—23, the sartorius ;
—24, the rectus femoris ;—z25, the tensor of the fascra fata ;—26, the adductors,
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The rectus abdominis (11,11, Fig. 51).—This muscle
forms a long, broad, fleshy band on each side of the
middle line of the abdomen—the Zinea alba. Extend-
ing from the epigastric pit to the pubis, this muscle is
attached above by its base, which is its widest part,
to the cartilages of the fifth, sixth, and seventh ribs,
below at its apex, its narrowest part, by a glisten-
ing tendon to the interval between the symphysis
and spine of the pubis. This muscle presents,
with regard to form, several remarkable peculiari-
ties :—1st. It is placed in a species of furrow, or
fibrous sheath, formed in front by the aponeurosis
of the external oblique (16, Fig. 51), and behind
by that of the transversalis; so that in the subject
stripped of its skin its shape is half concealed by
the aponeurotic lamina which passes in front of it
(Fig. 50 and the right half of Fig. 51). 2nd. It is
not formed of fleshy fibres proceeding without inter-
ruption from the costal cartilages to the pubis, but it
is crossed by aponeurotic intersections (Figs. 50, 51),
or transverse lines, at the level of which the fleshy
fibres are replaced by short tendinous fibres. These
aponeurotic intersections are usually three in number,
the most inferior being placed at the level of the
umbilicus (4, Fig. 51), the other two higher up—one
at the level of the ninth rib, the other at the level of
the seventh. These intersections adhere to the an-
terior wall of the sheath of the muscle, and as the
muscle is thinner at their level each of them is marked
by a transverse groove more or less regular. 3rd. That
portion of the muscle below the umbilicus does not
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Tue MuscLes ofF THE AepomeN (the superficial on the right side, the deep on
the ieft).—1, the external oblique ;—2, 2, the serratus magnus ;—3, 3, the aponeurosis
of the external oblique ;—4, the umbilicus ;—s, 6, the linea alba ;—7, the crural arch
or Poupart’s ligament ;—8, the inguinal ring ;—g, pectoralis major ;—10, latissimus
dorsi j--11, 11, the rectus abdominis ;—13, the anterior portion of its sheath ;—14,
the pyramidalis ;—15, 15, the internal oblique of the abdomen ;—i16, the inferior
portion of the aponeurosis of the external oblique turned downwards ;—18, the upper
part of the thigh covered by its aponeurotic envelope ;—19, a section of the externa
oblique of the abdemen.

present any aponeurotic intersection, but it rapidly

diminishes in breadth from the umbilicus to the pubis,

so that the external border of the muscle is oblique
N
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from above downwards, and from without inwards,
It is to this arrangement that the fact is due, which
we have already dwelt on (page 189), that the narrow
croove bounded by the external oblique and the
rectus spreads out at the level of the umbilicus into a
broad, triangular surface, bounded inferiorily by the
fold of the groin.

This muscle flexes the trunk ; that is, it depresses
the thorax in bringing it near the pubis—a movement
which it accomplishes by the flexion of the vertebral
column.

The lower part of the rectus muscle of the abdo-
men is covered by a small muscle, the pyramidalis (14,
Fig. 51), of which the contour does not show beneath
the skin in the supra-pubic region, this skin being
always lined by a cushion of fat. This pyramidalis
muscle, which is just pointed out here so as to be
remembered, forms on each side of the middle line a
small fleshy triangle, of which the base is attached to
the pubis, and the apex forms a short tendon which is
continuous with the linea alba, the median fibrous
raphé resulting from the interlacing of the aponeurosis
of the external oblique and transversalis muscles of
the abdomen.



CHAPTER XVI.

MUSCLES OF THE BACK.

Trapesius, its insertions, its aponeurotic parts ; figure of a hood formed
by the whole of the lower parts of both muscles.—Latissints
dorsi—Deep muscles partly visible in the spaces of the trapezius
and latissimus dorsi—1, lateral region of neck (splenius and great
complexus muscles) ; 2, region of the scapula (rhomboid, infra-
spinatus, teres major and teres minor muscles).

Trarrzivs muscrLE.—This muscle forms, with the
latissimus dorsi, two broad muscular sheets which
cover over all the region of the back and the posterior
part of the neck, and extend to the shoulder and
arm.

The trapezins muscle is inserted as follows :—1. On
the one hand to the inner third of the curved line of
the occipital (13, Iig. 52) to a fibrous plane which pro-
ceeds from the occipital protuberance to the spinous
process of the seventh cervical vertebra (posterior
cervical ligament, page 26); then to the spinous
process of the seventh cervical vertebra, and lastly, to
the spinous processes of the twelve dorsal. 2. From
these insertions which all correspond to the middle
line of the back, the muscular fibres are carried out-
ward towards the shoulder, the middle transversely,
the superior obliquely downwards (9. Fig. 53), the

N 2
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inferior ascending obliquely, and become attached to
the osscous girdle of the shoulder, to the superior
border of the spine of the scapula (Fig. 52), and the
external third of the posterior border of the clavicle
(19, Fig. 50).

With regard to the external shape, this muscle
presents this remarkable fact, that in certain regions
the muscular fibres are replaced by aponeurotic, so
that in these regions the muscle is thinner and shows
slightly depressed surfaces. These regions are three
in number : 1. At the inferior part of the neck and
the superior part of the back (10, Fig. 52), at which level
the fibres of origin of the muscle are aponeurotic, and
form with those of the opposite side an elliptical
surface with its greater diameter vertical, towards the
centre of which the spinous processes of the sixth
and seventh cervical vertebre form a well-marked
projection (veriebra prominens, page 24). 2. At the
lower part of the back, at the level of the last dorsal
vertebrae, the fibres of origin of the trapezius are also
aponeurotic, in a small triangular space, very short;
but in the living model, when the trapezius is strongly
contracted, its inferior extremity seems hollowed out,
because at that level the muscular fibres are wanting,
and in consequence do not swell up when the muscle
is in action. 3. At the level of the root of the spine
of the scapula, the inferior fibres of the trapezius form
a small triangular aponeurosis which glides on the
corresponding bony part; then is seen the com-
mencement of the series of insertions of the muscle
into the posterior border of the scapular spine.



FiG. 52.

Tue SvrerFiciar MuscLes oF THE Back.—1, the lumbo-sacral aponeurosis;—z,
the latissimus dorsi ;—3, its iliac fasciculus ;—4, the space which separates it from the
external oblique ;—s5, the upper portion of the latissimus dorsi ;—6, 6, the teres major
muscle ;—7, the lower portion of the trapezius, with its aponeurotic portion (8) on a
level with the spine of the scapula ;—g, the central portion of the trapez'us, with its
aponeurosis (10) j—11, 12, 13, the upper portion of the trapezius;—a1s, the occipito-
frontalis muscle ;—16, the sterno-cleido-mastoid ;—17, the splenius capitis ;—18, the
deltoid ;—1q, the infra-spinatus ;—2o, the teres-minor;—21, 21, the external head,
and 22, 22, internal head of the triceps brachialis ;—=z3, the posterior poriion of the
external oblique of the abdomen ,—24, 24, the gluteus maximus.
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The whole of the trapezius contracts when the
shoulder is strongly drawn backwards, and in this case
it is the middle portion, of which the fibres are directed
horizontally, which shows most prominently beneath
the skin; but more frequently its different orders of
fibres contract separately ; thus the superior act either
by taking the shoulder as a fixed point, to bend the
head to the corresponding side (as when the face is
slightly turned to the opposite side) ; or by taking their
fixed point at the occipital and the cervical ligament,
and thus raising and supporting the scapula, as when
a burden is carried on the shoulder. Under those cir-
cumstances the cervical border of the trapezius, that
which proceeds from the occipital to the clavicle (Fig.
53), becomes strongly prominent in a line parallel to
that of the external border of the sterno-cleido-
mastoid (26, Fig. 53); between these two prominent
parts is a groove to which we will return to glance
at the deep muscles of this region. On the other
hand, if the inferior fibres of the trapezius contract
alone, they draw the shoulder downwards, and thus
we see them become prominent whenever the model
causes a dragging with his upper limbs from above
downward, e.g:, in the case of a bell-ringer who pulls
violently and with all his weight on a rope.

The whole of the two trapezius muscles (right
and left), form on the back (Fig. 52) a triangular
figure with its apex below, which resembles the con-
tour of a monk’s hood. Hence the trapezius has been
called the cucullary wmiuscle (cucuilus, a hood); and
artists commonly call it the /Zood of the back.
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Latissimus dovsi muscle (1, 2, 3, 5, Fig. 52).—This
forms a vast muscular sheet extending from the region
of the loins to the upper part of the arm. It arises
from the centre of a broad triangular aponeurosis
(lumbo-sacral aponeurosis, 1, Fig. 52), from the
spinous processes of the six or seven last dorsal
vertebree, from the spinous processes of the lumbar and
sacral vertebrae and the posterior third of the crest of
the ilium (3, Fig. 52); the muscular fibres succeed to
this aponeurosis along an oblique line proceeding
from the iliac crest towards the last dorsal spinous
processes, and at the same time three or four ncw
fleshy bands join the muscle arising from the external
surfaces of the three or four last ribs by slips which
indigitate with the most inferior of the external
oblique muscle of the abdomen (4, 4, Fig. 53). From
these insertions the muscular fibres are directed ; the
inferior almost vertically upwards, the superior almost
horizontally outwards, and all converge so as to form
a large fleshy band (5, Fig. 52) which covers the in-
ferior angle of the scapula, passes along its axillary
border, beside the teres inajor muscle (see later), to
mount up into the posterior wall of the arm-pit and
to reach the upper part of the shaft of the humerus,
into which it is inserted by a broad tendon, in the
external or posterior lip of the bicipital groove
(page 50). '

This muscle acts in a manner similar to the
lower part of the trapezius, but with more energy,
since it depresses not only the scapula but also the
humerus. It is the contraction of the latissimus



200 ARTISTIC ANATOMY.

dorsi which enables us to bring the arm with force to
the side, carrying the upper limb slightly backwards,
so that if the contraction is carried very far the arms
become crossed behind the back. But the prominence
formed by the external border of the latissimus
dorsi during contraction (Fig. 53) is principally
shown when the muscle accomplishes a powerful
effort, that of violent dragging, or pulling from above
downwards, as in pulling on a rope hanging ver-
tically (ringing a bell), or in hanging by the arms
from a horizontal bar. If in this situation—the
exercise of the trapeze, for example—the model
raises himself, and brings the trunk near the bar,
the latissimi dorsi muscles become very prominent,
for then they take their fixed points in the arms,
and act on the trunk by carrying it upwards and
forwards.

The trapezius and latissimus dorsi form by
themselves the superficial layer of the back (Fig. 52).
Among the numerous deep muscles of the dorsal
region there are not any which are visible throughout
their entire extent on the external model, but there
are many which partly appear in the spaces which
limit the borders of the trapezius, latissimus dorsi, and
superficial muscles of the shoulder and neck. These
spaces are two in number, one in the side of the neck,
the other at the level of the lower half of the scapula.

The space on the lateral surface of the neck is
bounded (Figs. 52 and 53) behind by the supero-
anterior border of the trapezius; in front by the
postero-external border of the sterno-cleido-mastoid.
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This space, which represents a groove, long and
very superficial, extending from the occipital region
to the middle of the clavicle, has an inferior part
(25, Fig. 53) covered over by the platysma muscle
of the neck (to which we will return when con-
sidering the anterior region of the neck), and a
superior part, in which we perceive a small part of
two powerful muscles of the neck. 1st. The muscular
fibres which we see (17, I'ig. 52) directed obliquely
from below upwards, and from within outwards
towards the mastoid process, belong to the splenius
muscle, which arises from the spinous processes of the
last cervical, and four or five first dorsal, and ascends
obliquely outwards to be attached partly to the trans-
verse processes of the atlas and axis (splenius of the
neck), and partly (splenius of the head) to the mastoid
process of the temporal bone passing beneath the
sterno-cleido-mastoid (16, Fig. 52). 2nd. The small
fleshy triangle, which appears beneath the splenius,
between that muscle and the superior part of the
trapezius, belongs to a powerful muscle of the neck,
called the gveat complerus, on account of the com-
plicated arrangement of its fibres, a muscle concerning
which we will only mention that it arises from the
occipital, and descends obliquely outwards, to be
attached by a series of digitations to the transverse
processes of the five or six first dorsal vertebree.

The space situated at the level of the lower part
of the scapula is triangular in form (Figs. 52 and 53).
When the arm is hanging beside the trunk of the three
sides which bound it, the superior and internal border
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is formed by the trapezius, the superior and external
by the deltoid ; lastly, the inferior is formed by the
superior border of the latissimus dorsi. The spinal
border of the scapula appears towards the inner part
of the triangular space, and divides it into two un-
equal parts, one internal, smaller, where a small part
of the rhomboid muscle is seen ; the other external,
more extended, where the prominence of the muscles
of the infra-spinous fossa are marked, 2/¢ infra-spinatus,
feres munor, and feres major muscles. We will only
devote a few lines to the description of these muscles.

The #homboid muscle arises from the spinous
processes of the two last cervical, and four or five
upper dorsal vertebre; the fibres are directed
obliquely downwards and outwards, to be inserted
into the spinal border of the scapula. It is only
the lower fibres which appear on the model, at the
internal part of the triangular space.

The nfra-spinatus muscle (19, Fig. §52) rises
from the whole of the infra-spinous fossa of the
scapula, except the thick part of its axillary border.
From this origin its fibres ascend and, converging,
pass beneath the deltoid (Fig. 53), and are inserted
by a short tendon into the great tuberosity of the
humerus (the middle facet of this tuberosity).

The teres minor musele (20, Fig. §2) rises from
the upper part of the thick border of the infra-spinous
fossa towards the axillary border of the scapula, then
ascends parallel to the fibres of the infra-spinatus,
passing with that muscle beneath the deltoid, to be
inserted also into the great tuberosity of the humerus
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(to the most inferior of the three facets on this
tuberosity).

The teres major (6, Fig. 52 and 8, Fig. 53) arises
from the lower part of the thick border of the infra-
spinous fossa ; it ascends upwards and outwards like
the preceding muscles ; but it soon leaves the teres
minor (5, Fig. 54). Instead of remaining at the
posterior part of the skeleton of the shoulder by
passing beneath the deltoid, it joins the latissimus
dorsi (Figs. 17, 18, Iig. 49), and passes with it in front
of the long portion of the triceps, finally blending
with the latissimus dorsi, it is inserted into the
internal lip of the bicipital groove of the humerus.
The long portion of the triceps brachial is found,
therefoie, to pass between the teres minor, behind,
and the superior part of the teres major, in front (Fig.
52, between 20 and 6).

The different muscles which we have seen, either
entirely or in part, in the triangular space bounded by
the trapezius, latissimus dorsi and deltoid, when the
arm is hanging beside the trunk, become more visible
when the arm 1is raised and arrives at the horizontal
position (see the right side of the Fig. 52). The space
in question becomes much lengthened from within
outwards, and the deltoid leaves uncovered a greater
extent of the infra-spinatus, teres major and minor ;
at the same time the scapula, by the elevation of
the arm (page 51) being moved so that its inferior
angle is drawn away from the vertebral column, the
rhomboid muscle allows us to perceive a greater
extent of its fibres, between the external border of the
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trapezius and the superior border of the latissimus
dorsi.

Although the other deep muscles of the back are
not visible on the subject stripped of its skin, we
must not leave the dorsal region without giving a few
of the names of the powerful fleshy masses which
occupy the lumbar region, on each side of the spinous
processes, and which form two powerful muscular
columns, causing a prominence beneath the aponeu-
rosis of the latissimus dorsi (Fig. 52). This mass is
formed by two muscles which are closely biended to-
gether at their inferior part (at the level of the loins),
but become distinct at the last rib; they form an exter-
nal muscle called the sacro-fumbalis, which is attached
by a series of tendons to the angles of the ribs, and
an internal muscle called the longissimus dorsi which,
by a triple series of tendons, is attached to the sides,
and to the transverse and spinous processes of the dor-
sal vertebree. The action of the sacro-lumbalis and
longissimus dorst is to straighten the trunk, and main-
tain it when a burden is borne on the shoulders or
back. It is for this reason that their common mass
in the lower part of the back is so developed in men
who usnally carry heavy loads on the shoulders, and
forms that powerful muscular mass of the loins, of
which the prominence is visible beneath the skin and
the aponeurosis of the latissimus dorsi (1, Fig. 52).



CHAPTER XVII.
MUSCLES OF THE SHOULDER AND ARM-PIT,

The delioid: its form, thickness, different actions according to the fibres
which contract ; this muscle has not any meorrenium.—Muscular
forms of the shoulder as a whole.—The muscles beneath (supra-
spinatus and sub-scapularis).—Serraties magnus muscle: its relation
with the arm-pit, its nine costal digitations, three only visible on
the model ; its action, it becomes very visible with each effort
of the arm.—Forms of the region of the arm-pit, prominence of
the coraco-brachialis muscle, peculiarities presented by the skin
relations of the biceps and triceps with the arm-pit.

THE superior and external surface of the prominent
part of the shoulder is formed by a single and power-
ful muscle, the deltoid. Beneath this are several deep
muscles which fill up the corresponding toss® of the
scapula (supra-spinous and sub-scapularis). But,
when the arm is raised and maintained in the hori-
zontal position, the surface dips, at the inner part of
the root of the arm, into a cavity, which is the pit
corresponding to the external prominence of the
shoulder ; this cavity, called the arm-git or axiliary
space, has for a roof the skelecton 'of the shoulder
covered by the deltoid, and for its walls—in front,
the great pectoral of which the plane joins the ante-
rior border of the deltoid, and behind, the latissimus
dorsi, of which the plane partly joins the posterior
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border of the deltoid ; lastly, on the inner side, a
muscle applied to the wall of the thorax, the serratus
magnus. Of the muscles which we have named, some
have already been studied with regard to the muscular
structure of the trunk (great pectoral and latissimus
dorsi) ; the others, the delfoid and serratus magnus,
we will study with the region of the shoulder and
axillary space.

Deltoid muscle—So called because it resembles a
Greek delta in form, which is that of a triangle (of
which the base is above and the apex below) ; this
muscle is short, broad, thick, and shaped like half a
cone to embrace the shoulder joint. It arises above
from the external third of the anterior border of the
clavicle (12, Fig. 49), from the acromio-clavicular
articulation, from the convex border of the acromion,
and from the entire extent of the posterior border of
the spine of the scapula (18, Fig. 52). From this
origin its fibres are directed downwards, the middle
vertically, the anterior or clavicular downwards, and
a little backwards, and the posterior a little obliquely
forwards to be inserted by a short tendon into the
external surface of the humerus on a rough V-shaped
groove, called the deltoid impression (page 56).

This muscle is very thick and forms coarse
fibrous bands, which may be seen to contract sepa-
ratcly beneath the skin, like distinct muscles, ac-
cording as the movement eflected requires specially
the contraction of this or that portion of the muscle.
The action of the deltoid is the elevation of the arm,
separating it from the trunk and supporting it in the
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FiG. 3.

ThHE SvrerriciaL MuvscLes oF THE SHOULDER AND THE LATERAL PorTiONn
oF THE TRUNK.—1, the latissimus dorsi ;—2, the lumbo-sacrai aponeurosis ;—3, 4, 4
the iliac and costal origins of the latissimus dorsi ;—s5, 6, 7, the upper portion of
the latissimus dorsi ;—8, the teres major ;—g, 10, 11, the trapezius;—iz, the infra-
spinatus j—13, the teres minor ;— 14, 15, 16, the external oblique of the abdomen ;
—si7, 18, the anterior and interior border of the same muscle ;—i1g. its inferior
internal angle rounded (see page 191) ;—20, 20, serratus magnus ;—21, the pectoralis
major ;—22, the gluteus maximus ;—23, the tensor of the fascie lafa;—24, the
deltoid ;—=5, the platysma myoides ;--26 the sterno-cleido-mastoid.
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horizontal direction ; but while the middle fibres raise
the arm directly outwards, the anterior fibres elevate
it and carry it forwards, and the posterior fibres carry it
backwards. It is necessary to remark that this muscle
is never, at any period of action, directed perpendicu-
slarly on the lever which it moves—namely, the humerus
on which it acts obliquely. Hence, although very
thick, the deltoid cannot act with great power; there-
fore the attitude which consists in maintaining the
arms raised horizontally, is one which requires great
effort and quickly produces faticue. In order to
understand the unfavourable arrangement of the
deltoid with relation to its humeral lever, it is suffi-
cient to compare it with that which the biceps presents
relative to the fore-arm, and to see that the biceps,
which acts obliquely on the radius, becomes perpen-
dicular to that bone in proportion as flexion is carried
on in the arm; and when the elbow forms a right-
angle the biceps muscle is found in the most favourable
condition to act with all possible force. We term the
momentume of a muscle the situation in which it is
perpendicular to its lever; we may say, then, that
the deltoid has not any momentum.

In pointing out the relations which the three
borders of the deltoid present, we will sum up the
various details of the muscular contour of the shoul-
der :—1st. The superior border of the deltoid, by its
origin from the anterior border of the clavicle and the
posterior border of the spine of the scapula, repeats
the insertions of the trapezius which is attached to
the other lip and border of the same bony paits (Fig.
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53). The clavicle, acromion, and spine of the scapula
form a species of bony intersection between the tra-
pezius and deltoid ; and in animals which have no
clavicle, and in which the spine of the scapula is not
well developed, the fibres of the deltoid and trapezius
are directly confinuous. We observe an arrangement
of this nature in the horse. 2nd. The anferior border
of the deltoid is separated from the corresponding
border of the great pectoral by a linear interval, very
narrow below, but a little broader above, where it
forms a small triangle, of which the base corresponds
to the middle of the clavicle (FFig. 50). This interval,
which becomes visible during the contraction of the
two muscles when we endeavour to raise the arm
upwards and forwards while it is held behind, as in
 the act of drawing a load, gives passage to a vein
called the ceplalic, which under those circumstances
becomes prominent and swollen. 3rd. The posterior
border of the deltoid forms one of the sides of the
triangular space which we have studied in the region
of the back, at the level of the infra-spinous fossa
(Figs. 52 and 53); therefore, under the posterior
border, pass successively on the one hand the infra-
spinatus and teres minor, which pass directly beneath
the deltoid, and on the other the teres major and
latissimus dorsi, which pass more deeply, separated
from the deltoid by the long portion of the biceps
(Fig. 54).

Two muscles of the shoulder remain to be men-
tioned which are not visible on the model, but we

must at least name them in order to explain how
0
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the foss@ of the skeleton of the shoulder are filled up.
These are :—1st. The supra-spinatus muscle (11, Fig.
54), which occupies the supra-spinal fossa of the
scapula, passes beneath the coraco-acromial arch, and
is inserted into the great tuberosity of the humerus
(to the upper facet on this great tuberosity). 2nd.
The subscapuiaris muscle (19, Fig. 49), which occupies
the subscapular fossa and is inserted into the lesser
tuberosity of the humerus.

The serratus magnus muscle (14, Fig. 49; §, Fig.
50,; 2, Fig. 51; 20, Fig. 53).—This muscle, applied to
the lateral part of the thorax, is hidden throughout
the greater part of its extent by the scapula and
muscular structures of the shoulder; but it becomes
superficial at its lower part, in prominent indigitations
—a series of details very characteristic in the contour
of the lateral region of the thorax—and as, at the
same time, it constitutes the internal wall of the arm-
pit, we must describe it here in detail.

The serratus magnus arises from the whole of the
spinal border of the scapula. From this origin its
fibres radiate upwards, forwards, and downwards, and
divide into nine interdigitations, which are inserted
into the external surfaces of the nine first ribs. The
body of the muscle, with the five or six upper digita-
tions, is hidden by the great pectoral muscle (21, Fig.
53), and only its three or four last digitations (the
most inferior) are visible on the inferior lateral part of
the thorax between the borders of the great pectoral
and the latissimus dorsi; they interlace with the
superior digitations of the external oblique muscle of
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the abdomen (20 and 16, Fig. 53). When the arm is
hanging loosely, or slightly raised, we see at this level
only three digitations of the serratus magnus; but
when the arm is strongly elevated the great pectoral
frequently leaves another uncovered.

The action of this muscle is to fix the scapula,
drawing this bone downwards and forwards, while
the rhomboid, on the other hand, draws it upwards
and backwards. The fixing of the scapula being
necessary to afford a fixed point to the muscles of
the arm (particularly the biceps) whenever the upper
limb accomplishes a powerful effort, explains why the
inferior digitations of the serratus magnus become so
clearly visible in the living model while contracting
the muscles of the arm, as in wrestling, or lifting from
the ground a heavy body, or in pushing back an
adversary, &c.

The serratus magnus muscle forms the inner wall
of the arm-pit, a cavity of which the anterior wall is
represented by the great pectoral, and the posterior
by the latissimus dorsi. This cavity forms a tri-
angular pyramid ; its summit, directed upwards, cor-
responds to the coracoid process of the scapula. On
a dissected subject this cavity is open inferiorly, but
in the living model it is closed by the skin which
forms the base of the pyramid, and which, in passing
from the inferior border of the great pectoral to the
corresponding border of the latissimus dorsi, is
depressed so as to ascend in the axillary space, into
which it is drawn by the fibrous band forming what
Gerdy has termed the suspensory ligament of the skin

o2
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of the arm-pit, and which is attached to the coracoid
process, being continuous with the aponeurosis of the
lesser pectoral.

In order to finish the description of this cavity we
must say a few words concerning its borders, the folds
which correspond to the lines of junction of its three
walls ; there is not anything particular to point out
with regard to its anterior border (connecting the
great pectoral with the external surface of the ser-
ratus magnus), nor to its posterior border (the attach-
ment of the serratus magnus to the spinal border
of the shoulder-blade); we need only speak of the
external border which corresponds to the root of
the arm. This border is comparatively thick, and
corresponds to the upper part of the shaft of the
humerus. It is formed by two muscles which descend
from the scapula towards the anterior surface of the
arm, the diceps and coraco-brachialis, which we will
notice briefly,. We will say, first of all, that the
form of the coraco-brachialis is clearly visible beneath
the skin of the base of the arm-pit, when the arm is
strongly raised, as for example in a subject crucified,
when it is the only muscle which raises the depressed
skin in the arm-pit. We see that this skin is covered
with hair more or less abundant, according to the
individual, and it is a classic habit to omit this part of
the hairy system in every representation of an elevated
character ; but the artist should be convinced by the
study of anatomy that he should never conform to
the habit of tracing on the skin of the hollow of the
arm-pit a fanciful contour, since this skin is smooth






CHAFTER XVIIL.
MUSCLES OF THE ARM.

Ist. Anterior muscles : FBiceps, its two heads ; its fusiform body, its
bifurcation below (aponeurotic expansion and tendon); its action
(supinator and flexor of fore-arm); influence of its aponeurotic
expansion on the contour of the fore-arm. — Coraco-brackialis,
drachialis anticus. 2nd. Posterior muscle : Triceps brachialis, its
three portions, flat surface formed by its inferior tendon ; general
contour of the posterior surface of the arm, action ot triceps.—
External forms of the arm, external and internal intermuscular
grooves.

THE muscles of the arm form two distinct fleshy
masses, one anterior formed by the diceps, which
occupies the entire length of the arm, by the coraco-
brachialis which occupies only the superior part; and
lastly, by the brackialis anticws, which occupies the
inferior part ; and one posterior, formed by one muscle
only, the Zriceps brackialis.

The biceps (12, Fig. 54, and 21, Fig. 50) is so
called because it is double at its upper part, formed
by two portions which are known by the names of
the long and short fleads. The long head of the
biceps presents the form of a long tendon, which
ascending in the bicipital groove of the humerus
(page 56) arrives in the scapulo-humeral joint, and is
inserted into the raised border of the glenoid cavity



MUSCLES OF TIE ARM, 21§

of the scapula.
The short head
of the biceps has
a less complex
course, and pro-
ceeds to the sum-
mit of the cora-
coid process,
where it is inserted beside
the coraco-brachialis.

These two tendons (long
and short head) descend in
the external angle of the
arm - pit, covered by the
great pectoral (Fig. 50, page
191) ; a little above the
lower border of this muscle
the fleshy fibres succeed the
tendinous and form two
cylindrical bodies which
descend and soon become
united, at the level of the
middle of the anterior sur-
face of the arm, in one large
muscular body, very marked
in muscular subjects (12,
Fig. 54). To this fleshy
body succeeds, a little above
the elbow joint, a flat ten-
don, at first broad, which

FiG. 54.

Tue MuscLEs oF THE SHOULDER
AND ArM (seen from the exteraal
side).—1, the triceps brachialis ;—z, its
long head ;—3, its external head ;—4,
its attachment to the olecranon ;—s,
the teres major ;—s5', the teres minor ;:—
6, the infra-spinatus ;—7, 8, g, 10, the
deltoid ;—11, the supra-spinatus ;—iz,
the biceps brachialis; — 13, the bra-

chialis anticus ;—14, the supinator longus ;—15, extensor carpi radialis longior.
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divides into two parts, one aponeurotic, called
the aponeurotic expansion of the biceps; the other
tendinous, called the inferior proper tendon of the
biceps. The aponeurotic expansion (2, Fig. 55) is
directed downwards and inwards, passes over the
common mass of the flexor muscles of the fore-arm,
and soon becomes blended with the aponeurosis of
these muscles; the tendon proper (3, Fig. 53) dips
down between the anterior and external muscles of
the fore-crm, and is fixed to the bicipital tuberosity
of the radius (page 65, and Fig. 13), upon which it
turns to be inserted into the posterior part.

The biceps muscle is essentially the flexor of the
fore-arm on the arm, this action is evident, known to
all, and it is useless to dwell on it, except to recall
the fact, as we have already said with regard to the
deltoid, that the biceps, in acting on the fore-arm is
found inserted perpendicularly on the lever which it
moves, and that it is then in the most favourable
position for the development of all its strength. But
the contraction of the biceps produces at the same
time, with the flexion of the elbow, two effects to
which it is important to direct attention—ist. If
the fore-arm is in pronation the tendon of the biceps
is clearly twisted round the upper part of the radius,
since it is inserted into the posterior part of this
- tuberosity ; therefore, the first effect produced by its
contraction is a rotation of the radius outwards, a
movement of supination ; the biceps is, therefore, a
supinator, and one of the most powerful. 2nd. During
the contraction of the biceps, its aponeurotic expan-
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sion is tense, and strongly binds down the mass of
the flexor muscles of the fore-arm ; hence it marks
on the inner fleshy part of this portion of the limb,
two fingers’ breadth below the internal condyloid
ridge, a distinct furrow ; the contraction of the biceps
produces, therefore, in the fore-arm, some very re-
markable changes of form.

The changes of form, which at the level of the
arm, accompany the contraction of the biceps, are
well known, and it is sufficient to recall the fact, that
the fleshy body of this fusiform muscle is lengthened
in the state of repose, becoming short and globular
during the contraction. Nothing is more striking,
nor gives a better idea of the change of form in a
muscle during contraction, than to examine the biceps
in a model, who brings it gradually into action flexing
the fore-arm on the arm. We see, then, on the an-
terior surface of the arm a species of fleshy ball
becoming more and more clearly marked, which
swells up and contracts at the same time, so that it
seems to mount up towards the upper part of the
arm, towards the inferior border of the great pectoral.

The coraco-brachialis muscle forms a small fusiform
fleshy mass, occupying the upper part of the inner sur-
face of the arm. It arises on the one hand from the
coracoid process of the scapula (beside the short head
of the biceps), and is inserted into the middle of the
internal border of the humerus. When the arm is
hanging loosely the lower half only of this muscle is
visible on the subject, and its prominence is blended
with that of the biceps, while its superior half is
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hidden within the axillary space, covered by the great
pectoral, but becomes visible beneath the skin of the
arm-pit when the arms are raised, as in the position
on the cross, and we have already dwelt upon the
contour which the fusiform muscular body of this
muscle presents at the external part of axillary space.
When the coraco-brachialis contracts, its form becomes
more prominent, like that of every muscle in contrac-
tion; but it is not more visible on this account, for this
muscle, which draws the arm to the thorax against
which it is applied, conceals by this movement the
region in which its prominence is marked.

The brackialis anticus muscle (13, Fig. 54, and 4,
4, Fig. 55).—Situated beneath the lower half of the
biceps, which overlaps it on each side, this muscle
covers the corresponding part of the anterior surface
of the humerus, to which it is attached. Arising at
the level of the deltoid impression, the fleshy fibres
descend almost to the level of the elbow where they
arc replaced by a flat tendon, which is inserted into
the base of the coronoid process of the ulna. As the
ulna does not present any of the lateral movements
which constitute supination and pronation, the bra-
chialis anticus is simply a flexor of the fore-arm, and
we see it, when this movement is forcibly accom-
plished, swell up on each side of the lower part of the
biceps.

Triceps brackialis—This muscle (21, 22, Fig. 52,
1, 2, 3, Fig. 54), which forms alone the entire muscular
structure of the posterior surface of the arm, has been
called the triceps, because it is composed of threce
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portions, separated above, united below ; one central -
or median called the Zlong portion or lead, and two
lateral distinguished as the exfernal and tnternal por-
tions or heads. The long head (2, Fig. 54) forming a
fleshy body thick and fusiform, arises by a short
tendon from the upper part of axillary border of the
scapula immediately below thé glenoid cavity, and
passes between the teres major and minor muscles
(page 213). At the level of the junction of the
middle with the lower third of the arm, this fleshy
body terminates at its upper part in a flat tendon
(1, Figs. 54 and 56) broad and triangular, which re-
ceives the other two portions of the muscle on each
of its borders. The external fead (3, Fig. 54) arises
from the upper part of the posterior surface of the
humerus (above and to the outer side of the groove
of torsion), and is directed obliquely downwards and
inwards to be attached to the external border of the
flat tendon, accompanying this muscle almost to the
elbow. Lastly, the zuternal fead (22, Fig 52) arises
from the lower part of the posterior surface of the
humerus (below and to the inner side of the groove
of torsion), and is attached to the internal border of
the inferior common tendon. This tendon is inserted
(4, Fig. 54) into the posterior surface of the olecranon
(of the ulna).

The form of the triceps, or posterior surface of the
arm, is caused by the presence of the inferior common
tendon which, forming a large flat surface below, be-
comes narrow and pointed towards its upper part. This
tendon or the flat surface which it forms is overlapped
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on each side by the prominence of the inner and outer
heads. Above, on the upper two-thirds of the posterior
surface of the arm, two fleshy bodies are seen side
by side, the external formed by the outer head, the
internal by the long portion (the inner head not -
ascending upwards except by a few fibres, which at
this level unite their forms with that of the long
portion). These various details, viz., the tendinous
flat surface above the olecranon, the muscular promi-
nences which bound it on each side, and the two
fleshy bodies which ascend above it—become visible
in a marked degree when the subject forcibly extends
the fore-arm on the arm, as in struggling against any
resistance which causes the position of flexion to be
maintained. It i1s hardly necessary to say that the
triceps is essentially the extensor muscle of the fore-
arm on the arm. Itis not only for the purpose of
a regular enumeration, but also with regard to the
anatomical interpretation of their external forms, that
we have classed the muscles of the arm as anterior
and posterior, as on each side of the arm, both its
internal and external borders, a groove runs which
separates the anterior from the posterior muscles. In
each of these grooves is a fibrous partition called the
internal and external intermuscular aponeurosis, which
is inserted by the corresponding bordersto the humerus,
and on the other side to the general aponeurotic cover-
ing of the limb ; therefore this aponeurosis is slightly
drawn towards the humerus, along two vertical lines
corresponding to the intermuscular partition, and on
the external form two grooves clearly exist, each
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rorresponding to one of the intervals between the
anterior and posterior muscles.

The internal groove commences at the inferior
extremity of the coraco-brachialis, and descends al-
most to the inner condyle. Above it is faintly
marked, because the numerous nerves and vessels
surrounded by cellular tissue fill up the intermuscular
space at this level ; below it spreads out, and tends to
be confounded with the form of the internal part of
the brachialis anticus.

The external groove (Fig. 54) is short. It begins
at the level of the lower extremity of the deltoid and
does not descend to the external condyle, because the
first muscles of the external region of the fore-arm
arise (the swupinator longus, 14, Fig. 54) from the
lower part of the external border of the humerus, so
that this groove is filled up by these muscles where
they curve forwards towards the bend of the elbow.



CHAPTER XIX,
MUSCLES OF THE FORE-ARM.

Division into four groups:—ist. The swperficzal anterior muicles, or
those arising from the inner condyle: pronator teres, flexor carp
radialis, palmaris longus, and flexor carpi ulnaris, 2nd. The ax-
lerior decp muscles (flexors of the fingers and pronator quadratus).
3rd. External mauscles: supinator longus (importance with regard
to the forms-of the external region of elbow); the extensor carpi
radialis, longior, and brevior ; the supinator brevis. 4th.-The
posterior superficial muscles @ the extensor comununis, extensor
minimi digiti; extensor carpi ulnaris, fmd the anconeus.

MuscrLes of the fore-arni~~=The two bones of the
fore-arm are covered by a series of muscles with fleshy
bodies, generally fusiform, terminating infleriorly in
tendons frequently very long, which become promi-
nent in the region of the wrist. Some of these muscles
move the fore-arm on the arm, or the radius on the
ulna, but the action of the greater number is to move
the hand on the fore-arm and the different segments
of the fingers on each other. These muscles are
divided into five regions, each composed of four
muscles, making the total number of muscles in
the arm twenty. DBut we must dwell upon the super-
ficial muscles, a short mention being sufficient for the
deeper ones. We distinguish :—1st. An anterior su-
perficial layer, of which each muscle will be studied ;
2nd. An anterior deep layer, which we will rapidly
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glance at; 3rd. An external layer; 4th. A superficial
posterior layer, which we must view in detail; and
sth. A posterior deep layer, respecting which we shall
only say sufficient to enable the reader to understand
the shape of the wrist formed by the corresponding
tendons,

I. The anterior superficial muscles.— All  these
muscles arise by a common muscular mass from the
tnternal condyle, into which they are inserted without
exceeding the level, so that at the inner side of
the elbow, contrary to what takes place on the
outer side, the muscular structure of the fore-arm
does not ascend on the corresponding side of the
arm. If from the inner condyle we draw four lines,
of which the first goes towards the middle of the
radius, the second towards the outer side of the
hand, the third towards the middle, and the fourth
towards the inner border of the hand; these four lines,
of which the first is very oblique and the others
gradually approach the vertical, will give us the direc-
tion of each of these four anterior superficial muscles
of the fore-arm, which are, in the order of the lines,
from the most external to the internal, the pronator
teres, the flexor carpi radialis, the palmaris longus, and
the flevor carpt ulnaris.

The pronator teres (6, Fig. §55) is fleshy through-
out the entire extent in which it is visible on the
model ; arising from the internal condyle, it is
directed obliquely downwards and outwards, and
disappears beneath the external muscles of the fore-
arm (beneath the supinator longus) and arrives on
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the radius around which it
is slightly twisted, to be in-
serted into the middle of its
external surface (impression
for the pronator teres (page 65).
Its contraction turns the radius
forward and inwards, producing
pronation. This muscle forms
the external side, very oblique,
of a triangular pit, of which the
outer side is formed by the
supinator longus (12, Fig. 55).
In this pit (pit of the elbow)
the biceps dips down (3, Fig. 55)
with the brachialis anticus (4, 4,
Fig. 55) to be inserted into the
bones of the fore-arm. The
upper part of the pronator teres
is crossed by the aponeurotic
expansion of the biceps (2,
Fig. 55), and we have already

Fig. 55.—THE AnTERIOR MUSCLES OF THE
LeFT Forr-Arm.—1, the biceps brachialis ;—a2,
its aponeurotic expansion j—3, its tendon ;--4, 4,
brachialis anticus ;—s, the internal head of the
triceps ;—=6, pronator radii teres ;—7, flexor carpi
radialis ;—8, g, palmaris longus ;—1o, flexor carpi
ulnaris ;—11, its attachment to the pisiform bone;
—12, 113, supinator longus ;—14 and 15, the ex-
tensor carpi radialis, longior, and brevior;—16,
the abductor lengus pollicis ;—17, its tendon ;—
18, tendon of extensor longus pollicis ;—19, 20,
21, the superficial flexor of the fingers and its
tendons j—22, tendons of the deep flexors ;—a3,
23, the lumbricales ;—24, abductor brevis pollicis ;
25, adductor pollicis ;—26, flexor longus pollicis §
—=7, flexor brevis.
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dwelt on the particulars of the form which is the
result of this arrangement.

The flevor carpi radialis (7, Fig. 55) arises from
the inner condyle, forms a fusiform fleshy body, des-
cending obliquely, which at the level of the middle
of the fore-arm is replaced by a tendon which gradu-
ally becomes narrower, gains the external part of the
wrist (on a level with the base of the eminence at the
base of the thumb), and then disappears beneath the
annular ligament of the carpus, lying in a groove
on the anterior surface of the trapezium, to be in-
serted into the base of the metacarpal bone of the
index finger. This muscle flexes the hand on the
fore-arm ; when it contracts, its tendon becomes very
prominent and raises the skin at the lower part of the
anterior surface of the fore-arm; it forms the first
tendinous prominence that we meet in this level in
passing from the radial to the ulnar border.

The palmaris longus (8, 9, Fig. 55) is a miniature
reproduction of the preceding muscle ; arising from
the internal condyle, it presents at first a short fusi-
form fleshy body (8) to which soon succeeds a long
slender tendon descending almost vertically towards
the middle of the wrist, where it terminates by being
inserted into the annular ligament of the carpus (g,
Fig. 55); it flexes the hand on the fore-arm, and, like
the preceding, its tendon forms below a well-marked
prominernice situated in the middle line on the inner
side of the tendon of the preceding muscle. In some
subjects this muscle is absent, and it is frequentiy
subject to important variations of form.

P
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The flexor wlnaris (10, 11, Fig. 55) arises not only
from the inner condyle like the three preceding
muscles, but also (18, I'ig. 5§6) from the corresponding
border of the olecranon and the internal border of the
ulna ; it descends vertically beside the ulna, and pre-
sents this remarkable peculiarity that the fleshy fibres
accompany the tendon to its point of insertion, which
is the pisiform bone of the carpus (11, Fig. 55). Hence
its form is not marked by a prominence such as those
produced by the tendons of the preceding muscles,
and this muscle helps to give a rounded form to the
whole extent of the internal border of the fore-arm.
It is a flexor of the hand, which it at the same time
inclines towards the internal border of the fore-
arm.

II. Awnterior deep muscles—With regard to form
these muscles constitute a fleshy mass lying beneath
the preceding, and terminate below in numerous ten-
dons, which the muscular fibres accompany low down ;
the tendons and lower part of the muscular fibres
appear on the model in the bottom of the grooves
between the tendon of the flexor radialis and that
of the palmaris longus, and between the tendons of
the palmaris and the flexor ulnaris (19, 19, Fig. 55).
Lower down in the hand the tendons of these muscles
lic in the anterior groove of the carpus, formed into a
canal by the corresponding annular ligament, and are
inserted into the phalanges of the fingers, presenting
peculiar features which we will rapidly point out in
enumerating these muscles,

These are, 1st, the flevor digitorum sublimis (19, Fig.
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55), which divides below into four tendons, one for each
finger (except the thumb); 2nd, the fevor digitorum
profundus, which also divides into four tendons, one
for each finger (except the thumb); therefore, at the
base of the anterior surface of each finger we see two
tendons—one superficial (23, Fig. 55), and the other
deep. The first presents at the level of the first
phalanx (20, Fig. 55) a slit or button-hole, through
which the second passes; owing to this arrange-
ment the tendon of the deep flexor is inserted into
base of the third phalanx (22, Fig. 55); while the
superficial flexor is inserted into the base of the
second (21, Fig. 55). There is a flexor muscle for
each of these phalanges (the first phalanges of the
fingers have special flexors, the small Zumbricales
muscles of the palm of the hand).

3rd. The fevor longus pollicis (26, Fig. 55), the
tendon of which is inserted into the base of the
second or last phalanx of the thumb; and 4th,
the pronator quadratus muscle, a deep fleshy mass,
disposed in a different manner to the preceding
muscles, which must be raised in order to sce it.
This muscle is formed by transverse fibres placed in
the whole of the lower part of the fore-arm, and
passing from the external border of the radius to
the internal border of the ulna ; its contraction brings
these two bones closer to each other, and consequently
produces pronation, since the radius cannot be brought
near the ulna without turning round it, from the
position of supination to that of pronation.

III. External muscles—These form a fleshy mass

P 2
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which ascends on the inferior third of the external
border of the humerus (Fig. 54, page 215) and descends
along the external border of the radius.

Of these four muscles, one only is visible on the
model throughout its entire extent—uviz., 1st, the sup:-
nator longus (14, Fig. 54 ; 12, 13, Fig. 55), which arises
from the external border of the humerus, between the
brachialis anticus and the outer head of the triceps, so
that on this side the muscular structures of the fore-
arm ascend on the arm almost midway to the insertion
of the deltoid. The supinator longus enlarges as it
descends, so that it presents its greatest size at the
level of the external condyle, the prominence of
which it completely conceals. It forms the external
vertical boundary (page 224) of the triangular pit
of the bend of the elbow; then, a little below the
point where it passes the pronator teres, the fleshy
fibres are replaced by a long tendon which lies on the
radius, and (13, Fig. 55) is inserted into the base of
the styloid process of that bone. Notwithstanding its
name, this muscle is not essentially a supinator; it
acts thus only when the fore-arm is in a position of
forced pronation, and it keeps it in a position between
supination and pronation. Its principal action is the
flexion of the fore-arm on the arm, and in this move-
ment its form is clearly shown externally in the form
of a prominent band, which rises from the arm, and
forms, on the antero-external part of the elbow, a
strong fleshy mass, filling up on this side the hollow
of the angle produced by the flexion of the fore-

arm on the arm. The supinator longus is the most
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important of the muscles of the fore-arm with regard
to the part it takes in the form of this region.

The two next muscles (14 and 15, Fig. 55) are
partly hidden by the preceding; they are the
radialis muscles (2 and 3), distinguished as the er-
tensor carpi radialis longior and brevior (15, Fig. 54),
which arise from the internal condyle and the lower
part of the external border of the humerus, and pre-
sent a thick fleshy body (3 and 5, Fig. 56), which
increases the prominence of the supinator longus, and
helps to conceal the inner condyle. At about the same
level as in the supinator longus, a tendon succeeds
the fleshy body of each of these muscles, inclines a
little backward (Fig: 56), and, having been crossed
by the evtensor ossis metacarpe pollicts and the extensor
primi internodii pollicis muscles (7 and 8, Fig. 56,
and the posterior deep muscles of the fore-arm),
arrives at the dorsal surface of the wrist, and is in-
serted, in the case of the radialis longior, into the
base of the metacarpal bone of the index finger
(dorsal surface), and in that of the radialis brevior into
the base of the metacarpal bone of the middle finger
(6, Fig. 56).

4th. On the upper part of the radius is a small
deep muscle, which does not show on the model, and
which we mention here only to point out that its
presence increases the prominence of the muscular
mass on the outer side of the elbow; this is the
supinator brevis, formed by fibres which are rolled
round the radius, so as to turn this bone from without
inwards, thus producing supination.



230 ARTISTIC ANATOMY,

IV. The posterior superficial
muscles (Fig. §6)—These four
muscles arise from the external
condyle, to which they are at-
tached by -a common tendon
from this origin they are directed
downwards, the first almost ver-
tically, the last (anconeus) very
obliquely backwards and in-
wards. They are the extensor
comimunis digitorum, the exten-
sor minimi digiti, the extensor
carpt ulnaris, and the anconcus.

ist. The exiensor cominiunis
digitorum (11, Fig 56), arising
from the external condyle, forms
a long fusiform fleshy body, to
which succeeds, at the inferior
third of the posterior surface of
the fore-arm, a tendon which
soon sub-divides into four ten-

Fic. s6.—THe PosTeEriorR MUSCLES OF THE
LerFT Fore-arm, —1, the tendon of triceps brachi-
alis ;—=. supinator longus ;—3 and 4, extensor carpi
radialis longior ;—s and 6, extensor carpi radialis
brevior ;— 7 and 8, abductor longus pollicis and
extensor brevis pollicis ;—g, g, the extensor longus
pollicis ;—10, 10, the angular ligament of the wrist
dorsal aspect; — 11, 12, the extensor communis
digitorum and its tendons ;—13, the tendon of the
extensor in dicis ;—14, the tendon of the extensor
minimi digiti ; =15, 16, extensor carpi ulnaris ;—17,
anconeus ;—i18, the flexor carpi ulnaris ;}—19, the
posterior border of the ulna ;—szo, olecranon ;—z1,
the inner condyle.

Fis. sé.
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dinous cords, which remain together until they have
passed a groove situated in the centre of the inferior
extremity of the radius, but which separate when
they reach the dorsal surface of the wrist, diverging
so as to be attached to each of the four fingers.
On the dorsal surface of the first phalanx of each
finger (12, Fig. 56) the extensor tendon divides
into three slips, the central one inserted into the
base of the sccond phalanx, while the two lateral
join again to be inserted into the base of the third
phalanx.

2nd. The extensor minimi digit: is merely a small
bundle of fleshy fibres from the preceding muscle,
more or less distinctly detached from its inner border,
but continued by a distinct tendon, which passes
through a fibrous groove in the posterior part of the
radio-ulnar articulation, and from the wrist is directed
towards the posterior surface of the little finger (14,
Fig. 56), at which point, becoming united with the
tendinous fasciculi from the common tendon furnished
to the same finger, it presents the arrangement in three
slips (12) already described.

3rd. The extensor carpi ulnaris (15, Fig. 56).—Its
fusiform fleshy body arises from the external condyle
and is directed obliquely downwards and inwards,
reaching the posterior surface of the ulna, into which
it is inserted, and is replaced by a tendon at the
inferior fourth of that bone (135, Fig. 56). This tendon
passes in a groove on the posterior surface of the
ulna (10, Fig. 56) and at the inner part of the dorsal
surface of the carpus, it terminates almost immediately
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by being inserted into the base of the metacarpal
bone of the little finger (16, Fig. 56).

These thrce muscles a-e exteasors of the fingers
and hand. If we examine a living model which has
the arm folded on the trunk, the dorsal surface of the
fore-arm being turned forwards, and which quickly
moves the fingers and hand, we see clearly the move-
ments of the fingers marked by muscular movements
in the upper two-thirds of the posterior surface of the
fore-arm. We can, by following the prominences of
these muscles in contraction, clearly recognise their
fusiform bodies.

4th. The anconcus occupies the superior part of
the posterior surface of the fore-arm, as its name
indicates (aykwy, olecranon, elbow), it is a muscle of
the region of the elbow ; it forms (17, Fig. 56) a
triangular fleshy mass, of which the apex is attached
to the external condyle, and the base is inserted into
the external surface of the olecranon, and correspond-
ing part of the ulna (19, Fig. 56). As the ulna does
not possess the movements of rotation, or from side
to side, but only flexion and extension of the humerus,
the anconeus situated behind the elbow joint has no
other action than that of extending the fore-arm on
the arm. When this movement is forcibly produced,
we see the anconeus clearly marked by a triangular
prominence, of which the upper border, the shortest, is
united with the prominence of the outer head of the
triceps ; and we have already mentioned the anato-
mical fact that the inferior portion of the triceps is
directly continuous in the fore-arm with the anconeus,



CHAPTER XX.
MUSCLES OF THE FORE-ARM,

The posterior deep muscles of the fore-arm, their tendons at the level
of the wrist (anatomical snuff-box).—Muscles of the hand :—1st.
Muscles of the thumb, or #henar eminence (abductor brevis of
thumb). 2nd. Muscles of the little iinger, or lypothenar eminence
(palmaris brevis, abductor minimi digiti). 3rd. Muscles of the
middle palmar region (lumbricales and interossei).

T2 deep posterior muscles of the fore-arm are im-
portant only, with regard to external forms, in the
arrangement of their tendons in the wrist and hand;
for this reason we will describe them with the
muscular structures of the hand and fingers.

As in the other regions of thefore-arm, we find in the
deep posterior layer, four muscles. The fleshy bodies
of these small muscles are almost completely hidden
beneath the posterior superficial muscles; but their ten-
dons, at least those of the first three, emerge beneath the
external border of the common extensor of the fingers,
and their form is shown (7 and 8, Fig. 56) by details
of great importance on the outer side of the dorsal
aspect of the wrist. These four muscles, proceeding
from the most external to the internal are—the evzensor
ossis melacarpr pollicis, the extensor primi internodii
pollicis, the extensor secundi internodii psliicis, and the
extensor indicis.
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The two first (7 and 8, Fig. 56), the extensor ossis
metacarp: (7), and the extensor primi internodiz
pollicis (8), must be described together, as their fleshy
bodies and tendons are placed together and are almost
united throughout the greater extent of their course,
These two muscles emerge at about the commence-
ment of the inferior third of the outer border of the
common extensor of the fingers; and their fleshy
bodies form at this point (namely, the junction of
the posterior surface with the external border of
the fore-arm) an oblong prominence, which is soon
succeeded by a double tendon, crossing the radial
tendons to be directed towards the external surface
of the styloid process of the radius, where it passes
through a groove which the dorsal annular ligament
of the carpus (10) forms into a canal. At the external
border of the carpus these two tendons form a
prominence, well marked beneath the skin which
they elevate when we strongly separate the thumb
from the other fingers. Finally, at the base of the
metacarpal bone of the thumb these tendons
separate, one—that of the evfensor ossis metacarpi
pollicis to be inserted into the base of the metacarpal
bone, while the other—that of the evtensor primi
internodii pollicis, is inserted into the base of the first
phalanx of the thumb (8, at the level of the thumb,
Fig. 506).

The extensor primi internodii pollicis (9, Fig. 56),
emerges like the preceding on the outer side of the
common extensor, but lower down; its tendon only
appears at this point, and is directed almost vertically
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downwards to pass, on the posterior surface of the
inferior extremity of the radius, into a small groove.
From the dorsal surface of the wrist it is directed
obliquely outwards, crossing only the tendons of
the radial muscles, and reaches the base of the
metacarpal bone of the thumb, where it is placed
beside the tendon of the extensor primi internodii,
and, descending lower than this tendon, is inserted
into the second or last phalanx of the thumb (g,
IFig. 56).

The two tendons of the extensor ossis metacarpis
and the primi internodii pollicis on the one side, and
the extensor sccundi internodii on the other, form on
the outer part of the dorsal region of the wrist a
triangular figure, of which the apex corresponds to
the superior extremity of the thumb, and the base
to the inferior extremity of the radius. When we
separate the thumb strongly from the index finger,
that is to say, when we contract the three small
muscles which we have been studying, the correspond-
ing tendons mark the borders of this triangle in the
form of prominent cords, between which is a deep tri-
angular depression ; to this depression we give the
name of the anatomical snuff-box (4, Fig. 56).

The extensor indicis is not visible on the model ; it is
deeply situated beneath the common extensor of the
fingers, and terminates in a tendon (13, Fig. 56) which
unites with the tendinous fibres from the common
extensor to the index finger. It is to this muscle
that the second finger of the hand owes its power of .
extension independent of the other fingers, and of
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performing the functions which have given it the name
of the index or indicating finger.

Muscles of the hand.—The numerous muscles be-
longing to the hand form an interesting study with
regard to the mechanism of the multiple and delicate
movements of the fingers, but as the various details of
their complex arrangement do not show very plainly on
the external form of the model we will confine our study
of them to an enumeration of their principal points.

The dorsal region of the hand (Fig. 56) does not
possess any muscular fleshy bodies, but only presents
the tendons belonging to the muscles of the fore-arm.
On the other hand, the anterior or palmar region of
the hand possesses, beside the tendons which transmit
the action of the muscular bodies of the fore-arm,
numerous small muscles, which are divided into three
groups :—Ist, an external group, belonging to the
thumb, forming at the level of the first metacarpal
bone, the fleshy prominence known as the #ienar
eminence,; 2nd, an internal group, belonging to the little
finger, forming the /ypotienar eminence; 3rd, a middle
group or palmar proper, formed by small muscles
belonging to the other fingers.

1st. The thenar eminence (24, 25, Fig. 55) is in the
form of a long ovoid, with the large superior extremity
corresponding to the bones of the carpus, and the
smaller inferior extremity corresponding to the base
of the first phalanx of the thumb. It is formed by
four muscles, namely, the abductor pollicis (24, Fig.
55), which proceeds from the scaphoid to the outer
side of the first phalanx of the thumb ; the opponens
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pollicis, which arises from the trapezium, and is in-
serted into the entire length of the outer border of the
metacarpal bone, so that its contraction draws all
the thumb (phalanges and metacarpal bone) towards
the palm of the hand, and thus opposes it to the
other fingers ; the flevor brevis pollicis, which proceeds
from the trapezium to the base of the first phalanx;
and finally, the adductor pollicts (25, Fig. 55), a
muscle remarkable for its arrangement, for it arises
from the middle of the palm of the hand, from the
anterior surface of the third metacarpal bone, and
forming a comparatively broad fleshy body, which
fills up the space between the first and second meta-
carpal bones, is inserted into the inner side of the
base of the first phalanx of the thumb.

2nd. The Aypothenar eminence is long and elliptical
in form ; it is at first covered by a small muscle which
is not shown by any external prominence but only by
the folds which it marks in the skin during its con-
traction ; this is the palmaris brevis, and is formed
of transverse fibres, which, arising from the anterior
ligament of the carpus, are inserted into the deep
surface of the skin on the internal border of the
hand ; the contraction of these fibres draws the skin
of this part inwards, so that it forms an irregular
vertical furrow, while the prominence of the skin
of the upper part of the hypothenar eminence
becomes more clearly marked. The hypothenar
eminence itself is formed by three small muscles
vertically arranged beside the fifth metacarpal bone,
and which are, 1, the adductor nunimi digiti (28,
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Fig. §5), passing from the pisiform bone to the outer
side of the first phalanx of the little finger; 2, the
Jlexor brevis (27, Fig. 55) of the little finger, passing
from the prominence of the unciform bone to the
inner side of the same phalanx; and lastly, 3, the
opponens nunimi digiti, arising from the unciform
bone and inserted into the entire length of the fifth -
metacarpal bone, so that its contraction slightly
draws on the whole of the little finger, and opposes it
to a certain degree to the thumb.

3rd. The muscles of the middlz region of the palm
of the hand are of two sorts. Some are arranged
between the tendons of the flexor muscles (see anterior
deep muscles of the fore-arm, page 227) and form
small fleshy bodies, which have been compared to the
form of a worm—hence their name of Zumbricales.
The others are arranged in the spaces between the
metacarpal bones—hence their name of interosseous
muscles.

The lumnbricales muscles, as the Figure 55 shows
(23, 23), are four in number—one for each of the
four fingers. Their superior extremity is attached
to the corresponding deep flexor tendon ; from this
origin they descend obliquely to reach the external
border of the first phalanx of each finger; at this
level the tendon of the muscle is inserted, conse-
quently it is a flexor, so that we find a flexor muscle
for each of the three phalanxes (page 227). The
tendon of the lumbricalis is prolonged on the back of
the finger, where it unites with one of the lateral slips
of the correspending extensor tendon, with which it
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proceeds to the dorsal surface of the third phalanx, to
the extension of which it contributes.

The iuterosseous muscles are two in number in
each metacarpal space; one, the stronger of the two,
occupies principally the dorsal part of the space—
hence its name of the dorsal inierossecous ; the other,
smaller, called the palmar interosseous, because it oc-
cupies only the palmar part of the metacarpal space
These muscles are attached to the sides of the first
phalanxes of the fingers by their inferior extremities,
Their arrangement, into the details of which we will
not enter here, is such that the dorsal interossei serve
to separate the fingers from each other, while the
palmar serve to bring them together.



CHAPTER XXI.
MUSCLES OF THE PELVIS AND THIGH.

Glutens maximues, its thickuess, its form (four borders, of which the
inferior is thick and free), its relations with the great trochanter.
—Gluteus medius,—The subjacent muscles as a whole (gluteus
minimus, pyriformis, &c.).—Muscles of the thigh : 1st, External
region, fensor fascie lale (vacine femoris), its importance with
regard to external forms, aponeurosis of fascz ¢ Jafa ; 2nd, Anterior
region, sarforius, peculiarities of this muscle during contraction,
{riceps erwralis (rectus, vastus internus, vastus externus); 3rd,
Internal region, mass of the adductors; 4th, Posterior region
(biceps, semi-tendinosus, and semi-membranosus).

MuscLes or taeE PELVIS—The muscles of the pelvis
visible on the model are all situated on the posterior
surface of that part of the skeleton, and form the
gluteal vegion. In front the anterior wall of the ab-
domen, descending to the crural arch and pubis
(Fig. 50, page 191), conceals the muscles which pro-
ceed from the interior of the pelvis towards the thigh
—muscles of which a short sketch will be given, with
the fleshy masses of the anterior crural region.

Of the muscles of the gluteal region two only are
superficial and well marked on the model—viz,, the
gluteus maximus and gluteus medius.

The gluteus maximus muscle (Fig. §2, page 197) is
the largest and thickest of all the muscles of the body.
It is composed of large fleshy fibres obliquely directed



MUSCLES OF THE PELVIS AND THIGH. 241

from the sacro-iliac region towards the upper part of
the femur. Its fibres arise from the posterior ex-
tremity of the crest of the ilium (4, I'ig. 23, page 96),
and, by an aponcurosis from the crest of the sacrum
thence the fleshy fibres which arise from the sacro-
sciatic ligament are directed downwards and out-
wards (Fig. 48). At the level of the great trochanter
these fibres are replaced by a broad, thick, tendinous
lamina, which is continuous superficially with the
outer aponeurosis of the thigh ( fascia lata, see later),
and which is inserted deeply into the ex* *rnal branch
of the bifurcation of the linca aspera of the femur
(page 123). This muscle presents four borders, which
are parallel in the shape of adiamond ; (1) an znfernal
border, presenting a slight convexity on the inner side,
and (2) an external border, slightly convex. This border
corresponds to the line along which the fleshy fibres
are replaced by tendinous ones; it forms a promi-
nence, which encircles the region of the great tro-
chanter behind. When we have enumerated the muscles
lying beneath the gluteus maximus it will be easy to
understand that this muscular structure as a whole
is so prominent that we find the great trochanter,
fcrming on the model a slightly depressed region
bounded behind and above by the prominence of the
glutei, and in front by the tensor muscle of the fascia
lata (see Muscles of the thigh). (3) The tuferior border
of the gluteus maximus is thick, and forms an oblique
prominence, beneath which emerge the posterior
muscles of the thigh ; it is this which forms the in-
ferior prominence of the region of the buttock. (4) The

Q
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superior border, on the contrary, is thin (Fig. 53, page
207), and is continuous with an aponeurosis which
covers the gluteus medius, so that at this level its
prominence is little marked on the model, being
lost more or less in the plane corresponding to the
gluteus medius.

The gluteus maximus is an extensor of the thigh
on the pelvis. In the upright position it supports the
pelvis behind and prevents it from inclining forwards.
It is by its action that the trunk is raised so as to be
in the same line as the upright lower limb. The
gluteus maximus is therefore the muscle of the up-
right position, and we observe the large size which it
presents in the human species compared with its
small proportions in the animals which have not the
biped attitude.

The gluteus medius muscle is situated both beneath
and above that of the gluteus maximus, that is to say,
the postero-inferior part is covered by the preceding
muscle, but its antero-superior part is uncovered on
the model. This latter part (Fig. 53, between 22 and
23) is, however, covered by a thick aponeurosis, which
conceals the prominence of the fibres of the muscle, not
allowing the whole of their mass to appear. Arising
from the anterior threz-fourths of the crest of the ilium
(as far as the level of the anterior superior spine), the
fibres of the gluteus medius descend, converging to-
wards the great trochanter, into the external surface
of which they are inserted by a thick aponeurotic ten-
don. The fleshy fibres cease a little above the great
trochanter so as to form a prominence along a curved
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line with its concavity downwards, which forms the
superior boundary of the depression corresponding to
the region of the great trochanter, as we have stated
above. The gluteus medius, by its posterior fibres,
acts like the gluteus maximus which covers them ; by
its anterior fibres it draws the thigh outwards, causing
it to turn on its axis from without inwards.

These muscles (gluteus maximus and medius) are
lined by a series of deep muscles filling up the large
space which we observe on the skeleton between the
great trochanter and the external iliac fossa. These
muscles, which we will only enumerate so as to under-
stand the importance of the prominence of the buttoclk,
are, taking them from above downwards and from
before backwards, as follows—the gluteus mininius,
which almost exactly lines the gluteus medius, pro-
ceeding from the external iliac fossa to the anterior
border of the great trochanter; the pyriformis, of
which the fleshy body is situated within the pelvis, on
the sides of the anterior surface of the sacrum, escapes
from the pelvis through the great sciatic notch, and
from this is directed almost horizontally towards the
- great trochanter, into the upper border of which its
tendon is inserted ; the obfurator internus, which pro-
ceeds also from the interior surface of the pelvis, is
reflected on the lesser sciatic notch and inserted into
the internal surface of the great trochanter; and
finally, the gquadrafus femoris, formed by short hori-
zontal fibres, which proceed from the external part of
the tuberosity of the ischium to the posterior border
of the great trochanter.

a2
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Muscles of the thigh—The muscles of the thigh
are arranged around the femur, and frequently in a
direction so oblique that they belong by one portion,
for example, to the anterior region, and by their other
portion to the internal. We can, however, class them
into four regions—the external, comprising the Zensor
vagina femoris ( fascie lat@) ; the anterior, comprising
the sartorius and triceps cruralis ; the. internal, com-
prising the adductors; and finally, the posterior region,
comprising the dbiceps, the semi-membranosus, and the
senii-lendinosus.

The Zensor vagine femoris muscle (3, Fig. 57).—This
is continuous in front with the plane of the gluteus
medius (23, Fig. 53, page 207), but forms a prominence
better marked and more distinct than that muscle. It
arises from the anterior superior spine of the ilium,
and its fleshy body is directed downwards and back-
wards on the external surface of the thigh, to termi-
nate shortly by being inserted into the broad and
thick aponeurosis (the fascia /lata) which covers
this region (4, Fig. 57). In this aponeurosis we
can distinguish the vertical fibres, which proceed di-
rectly from the muscle and descend to the external
surface of the knee, where they form a distinct
prominent tendon, to be inserted into the tuberosity
of the anterior tibial (see page 127). This muscle
is a rotator inwards of the thigh and all the lower
limb, and contributes also to the flexion of the thigh
on the pelvis ; therefore, when the thigh is extended
and not turned inwards, the tensor muscle forms be-
neath the iliac spine a long muscular form, but when
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it is in action, this form
becomes short, as broad as
it is long, and forms a cha-
racteristic globular mass.
This contrast in the form of
the tensor muscle in repose
and in action has been
beautifully shown on the
Gladiator, in which there is
contraction of the tensor of
the right thigh and relaxa-
tion of that of the left.

The aponeurosis of the
fascia lata covers a large
fleshy mass, the vastus ex-
ternus of the triceps, which
belongs to the anterior
muscles. This muscle, thus
covered in, is shown through-
out its entire extent in the
external form, but the de-
tails of its configuration, at
least in its upper two-thirds,
are not revealed.

The sartorius muscle (5,
Figs. 57; and 23, Fig. 50,
page 191).— This is the
longest muscle in the human

The MuscLEs oF THE ANTERIOR
SurFACE oF THE RicHT THiGH.—

1, the iliacus j—2, the psoas ;—3, the tensor vagina: femoris j—4, its tendon (fascia
lata) ;—s, the sartorius ;—6, the rectus (long head of triceps) ;—7. vastus externus,
the external head) ;—&, vastus internus, the internal head ;—g, the gracilis ;—10, the

adductor longus ;—11, the pectineus.
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body; it forms a thin fleshy band, which arises
from the anterior superior iliac spine, and is directed
obliquely downwards and inwards ; crossing the upper
part of the anterior surface of the thigh, it arrives
at the internal surface, then descending to the knee
passes behind the inner condyle of the femur
(Fig. 61), describing a curve with the concavity
forward, to terminate at the upper part of the internal
surface of the tibia in a flat tendon (19 and 20, Fig.
61) which is inserted into that bone, forming the
superficial layer of the pes awmserinus (a tendinous
expansion in which the gracilis and semi-tendinosus
also take part).

The sartorius flexes the thigh on the pelvis,
and the leg on the thigh; so that it gives to the
lower limb a position similar to that of a tailor when
seated, hence the name of this muscle (Lat., sarfor, a
tailor). With regard to form this muscle is shown
externally in a peculiar manner. When it contracts,
its superior extremity only shows its swelling by
an external prominence ; throughout the rest of its
extent, this muscle, lying on a thick compressible
fleshy bed (the adductors) depresses it, sinking a
little into it, as a cord must when twisted tightly
around a soft body, and therefore marks its presence
by a large shallow furrow, felt especially towards
the inner surface of the thigh, at the junction of the
upper two-thirds with the lower third.

Triceps cruralis (6, 7, 8, Fig. 57)—The triceps
crural belongs both to the external and internal
regions of the thigh as well as to the anterior;
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but the portion of most importance with regard to
form—the rectus femoris—is situated in front. The
triceps, as its name indicates, is composed, like its
fellow in the arm, of three portions: one, the
middle, called the recfus, and two lateral, the vastus
internus, and the vastus externus.

The rectus (24, Fig. 50, and 6, Fig. §57) is long
and fusiform in shape, that is to say, larger in its
centre than at its extremities. Its superior extremity,
the more slender of the two, arises by a short tendon
from the anterior inferior iliac spine, passing between
the tensor vagina femoris and the sartorius. The
rectus emerges from the triangular space which
separates these two muscles (Fig. 57), descends
vertically on the anterior surface of the thigh, and
about four inches above the patella forms a broad
triangular tendon (Figs. §7 and 59), the borders of
which give insertion to the wvastus internus and
externus muscles, and whose base is inserted into the
patella. From the lower part of the patella arises
a broad ligament (page 135), which is inserted into
the tuberosity of the tibia; therefore, we see that
by means of this ligament, or tendon of the patella,
the triceps is inserted into the tibia (Fig. 33, page
129).

The vastus internus muscle (8, Fig. §7) is a very
large fleshy mass, which quite surrounds the femur,
for, arising from the internal lip of the linea aspera of
the femur, it covers the internal surface, the anterior,
and also the external surface of the bone, forming a
tleshy body, which is carried vertically downwards
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to be inserted by its antero-external fibres into the
deep surface, and by the others into the internal
border of the triangular tendon above the patella.
These last fibres (the internal), easily seen on the
subject, are obliquely directed, and form a fleshy mass,
which descends to the level of the patella (8, Fig. 57,
and 17, Fig. 61). Again, the line along which they
are inscrted into the tendon is vertical, continuous
almost at a right angle with the lower border of the
muscle, directed horizontally from the level of the
patella. These details are of great importance with
regard to the contour of the region above the patella,
and are all the more perceptible when they are con-
trasted, as we shall see, with the arrangement
presented at the same level by the lower part of
the vastus externus.

The vastus externus (7, Fig. §7), of which the name
is less justified than that of the preceding muscle,
covers the external part of the vastus internus, and
extends vertically from the base of the great trochanter
to the external border of the triangular tendon; but
the line along which it is inserted into this tendon,
describes a curve of which the convexity looks
towards the supero-external angle of the patella,
from which it is separated by a considerable in-
terval (Figs. §7 and 60). Therefore, on the external
form the flat surface above the patella forms a
species of triangle, of which the borders are very
different, the internal being vertical, the external
oblique, curved, and situated high up ; the base of the
triangle coiresponds to the patella, and the lateral
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parts of the capsule of the knee; its truncated
summit corresponds to the inferior extremity of the
fleshy body of the rectus; the borders of this flat
surface, formed by the muscular parts of the triceps,
become very prominent when this muscle contracts,
when the leg is brought forcibly in extension on the
thigh. It is hardly necessary to point out, since it is
clear from its anatomical arrangement that the triceps,
passing by the patella and its ligament to the anterior
tuberosity of the tibia, is essentially the extensor
muscle of the leg.

The mass of the adductor muscles—We understand
by the name of the mass of the adductors the numerous
muscles that are arranged in the inner part of the thigh,
and which, passing from the pubis and ischium along
the entire length of the femur, fill up the triangular
space which the skeleton presents between the internal
surface of the femur and the corresponding half of
the pelvis, Some of the muscles of this mass take
especially the name of adductors. We will study in
succession three muscles clearly visible on the model,
viz., the pectinens, the adductor medius or longus, and
the gracilis ; then we will mention briefly the muscles
almost hidden by the preceding, namely, the adductor
brevis and the adductor magnus.

The pectineus muscle (22, Fig. 50, and 11, Fig. 57),
—the first and shortest of the muscles of this region is
in appearance a broad fleshy band which extends from
the horizontal ramus of the pubis to the upper part
of the shaft of the femur (a rough line passing from
the linea aspera to the lesser trochanter). The lower
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part of this muscle is hidden by the sartorius, and the
upper part itself does not show clearly beneath the skin,
which is always more or less loaded with fat in this
region. The pectineus and the upper part of the sar-
torius bound a triangular space with its apex below,
known in surgical anatomy as Scarpa’s triangle,
in which terminates a large muscle, of which the
fleshy body is for the most part situated in the cavity
of the pelvis and abdomen. This is the psoas tliacus
muscle (1 and 2, Fig. 57) which arises from the lateral
parts of the lumbar vertebrae (pseas) and from the
internal iliac fossa (z/iacus), passes beneath the crural
arch (page 100) and arrives at the bottom of the tri-
angular space to be inserted into the lesser trochanter.
This muscle is not visible on the external form, as
the triangular space of which it forms the floor is
filled up by the blood vessels and lymphatic glands
which give to this region an irregular contour, vary-
ing considerably in different individuals (Fig. 51).

The adductor longus is triangular in shape (10,
Fig. 57); its tendinous apex arises from the spine of
the pubis, and its base, hidden by the sartorius, is in-
serted into the middle portion of the linea aspera of
the femur.

The gracilis is visible throughout its entire length
on the inner surface of the thigh (9, Fig. 57); it forms
a long slender fleshy band, broad above and narrow
below ; it arises from the internal border of the
descending ramus of the pubis, from which origin it
descends vertically; a little above the inner condyle
of the femur it is replaced by narrow tendon (15, Fig.
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58), which passes behind the condyle, describing a
slight curve like the sartorius, and with the tendon of
this last muscle forms the pes anserinus (pages 246
and 253), being inserted into the upper part of the
internal surface of the tibia.

Covered by the preceding muscles and piaced
more deeply, are the adductors brevis and magnus,
which fill up the space between the gracilis and the
femur. The adductor brevis extends from the pubis
to the upper part of the linea aspera ; the adductor
magnus is a large muscle which arises from the
tuberosity and ascending ramus of the ischium, and
is inserted into the entire length of the linea aspera of
the femur, so that it presents its superior fibres hori-
zontal and its inferior almost vertical ; among these
last the most internal, called the long portion of the
adductor magnus, presents below a distinct tendon
which projects above the internal surface of the knee,
and is inserted into a tubercle which is placed above
the inner condyle of the femur.

The action of all these muscles which we have
just studied, except the pectineus, is to draw the thigh
inwards towards the axis of the body; they also
bring the knees close to each other, hence they are
called the adductors of the thigh.

The posterior muscles of the thig/i—These muscles,
three in number, arise from the tuberosity of the
ischium, and thus their superior extremities are hid-
den beneath the gluteus maximus. They emerge
beneath the inferior border of that muscle and thence
descend vertically ; above the posterior surface of the
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knee they divide into two masses, one, the external,
formed by a single muscle, the biceps femoris, the other
internal, formed by two muscles placed one on the
other, the sewzz-membranosus and the semi-tendinosius.

The biceps femoris (12, Fig. 58) is so called because,
like the biceps in the arm, it is formed above by two
heads, a long head which arises from the tuberosity
of the ischium, and a short head, more deeply placed,
which arises from the lower half of the linea aspera of
the femur. These two heads unite in a tendon (12,
Fig. 5§8) which the muscular fibres accompany for the
greater part of its length, and which, inclining towards
the external lateral part cf the knee, is inserted in the
form of a strong cord into the summit of the superior
extremity of the head of the fibula. This muscle
flexes the leg on the thigh, and when it accomplishes
this action its tendon becomes very prominent, form-
ing the external boundary of the pit of the ham or
popliteal space.

The semti-tendinosus (13, Fig. 58), visible through-
out its entire extent (except that part that is hidden
beneath the gluteus maximus), has been so called
because in a great part of its length, almost equal to
its lower half, it is represented only by its tendon.
Its fleshy body arises above from the ischium, and
descends parallel to the long portion of the biceps, to
the inner side of which it is situated ; towards the
junction of the middle with the lower third of the
posterior surface of the thigh, this fleshy body becomes
narrower, and is immediately replaced by a tendon
(13, Fig. 58) which inclines inwards, passes behind



the internal condyle of the femur,
describing a slight curve with its
concavity forwards like the ten-
dons of the sartorius and gracilis,
with them (pages 246 and 250)
it forms the pes anserinus, and is
inserted into the upper part of
the internal surface of the tibia
(24, Fig. 61). This muscle flexes
the leg, and marks in this move-
ment the prominence of its ten-
don as the internal boundary of
the pit of the ham.

The semi-membranosus, situ-
ated beneath the preceding, which
overlaps it below and on both
sides, is so called because its upper
half is formed by a broad mem-
branous tendon arising from the
tuberosity of the ischium. The
muscular fibres commence below
the middle of the thigh and form
a large fleshy body, thick, broad,
and short, which passes into a
strong tendon (14, Fig. 58) in-
serted into the posterior surface
of the internal tuberosity of the
tibia.

Fis. s8.
Tue PorriTEAL REecion
AND PosTERIOR SURFACE OF
THE RisuT LEG.—1, internal

gastrocnemius ;—2, external gastrocnemius ;—3, space Letween gastrocnemii ;—4, 5,
tendon Achilles ;—6, 7, 7, plantaris muscle and its tendon ;—8, tendons of deep
muscles (common flexor and pesterior tibial);—g, peroneus longus ;—10, peroneus
brevis ;—11, soleus ;—12, biceps femoris ;—13, semi-tendinosus ;—14, semi-membra-

nosus ;—i1s, gracilis :—16 sartorius.



254 ARTISTIC ANATOMY.

The fleshy body of this muscle overlaps on each
side the tendon of the semi-tendinosus, and passing
to the median line of the posterior surface of the
thigh and knee, forms a large muscular prominence.
When the leg is flexed on the thigh, the tendons of
the biceps and semi-tendinosus become prominent,
bounding a deep pit (pit of the ham or popliteal space)
corresponding to the upper part of the posterior sur-
face of the knee, and the fleshy body of the semi-
membranosus remains hidden in the bottom of this
pit ; but when the leg is extended on the thigh there
is no longer a popliteal space, the posterior surface of
the knee presenting, on the contrary, a prominent
form, produced in the upper part by the fleshy mass
of the semi-membranosus, and in the lower part by
the median masses of the calf as we shall see in the

next chapter.



EHAPTER XXII.
MUSCLES OF THE LEG.

General arrangement of the muscles with regard to the skeleton.—
Anterior muscles of the leg (tibialis anticus and extensors).—
External or peroneal muscles ; relations of the long peroneal with
the sole of the foot, its influence on the form of the foot—Posterior
muscles ; gastrocnemii muscles (details of their composition and
form). Suleus muscle, plantaris, fendon Achilles.—Muscles of the
foot ; 1st, back of foot (extensor brevis muscle); 2nd, muscles of
the sole of the foot.

MuscLes oF THE LEG—The arrangement of the
skeleton of the leg (tibia and fibula) is such that we
should expect @ priori to find four muscular masses,
one on each of the surfaces of the skeleton, but the
internal surface of the tibia is subcutaneous (2, Fig.
59) not covered by any muscle, and, overlapped by the
anterior and posterior fleshy masses, it forms a long
flat surface, slightly hollowed, proceeding from the
internal surface of the knee to the internal malleolus.
The leg, therefore, presents for our study only three
groups of muscles, the anterior or antero-external, the
external or peroneal, and the posterior regions.

Aunterior muscles (Fig. 59)—Arranged in the space
which separates the fibula from the tibia, they are
three in number, which are called, proceeding from the
tibia to the fibula, the #Zbialis anticus, the extensor pro-
prius pollicts, and the extensor longus digitorum.
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The tibialis anticus (or anterior tibial, 3, Fig. 50)
arises from the external surface of the tibia, and
from the anterior tibial tuberosity (page 127), and
descends inclining obliquely inwards in the form
of a prismatic or fusiform fleshy body, of which
the inferior extremity gradually becomes narrower,
to be replaced by a strong tendon at the com-
mencement of the lower third of the leg. This ten-
don, inclining more and more to the inner side (2,
Fig. 61), passes obliquely over the anterior surface of
the tibia, arrives in front of the internal malleolus,
where it glides beneath the anterior annular ligament
and reaches the inner part of the dorsum of the foot
(3, Fig. 61), where it is inserted into the first cuneiform
and base of the first metatarsal bone. It is a flexor
of the foot, since it draws the dorsal surface of the
foot towards the anterior surface of the leg, at the
same time that it turns the point of the foot inwards,
and slightly raises its internal border. This muscle,
during contraction, shows externally all the details of
its shape, namely, at the level of the leg a fleshy body
which slightly overlaps the anterior crest of the tibia,
and in front of the ankle an oblique cord marking
clearly the direction of the tendon.

The extensor proprius pollicis (5, Fig. 59), as
regards its fleshy body, is hidden between the pre-
ceding muscle and the following one. Its tendon
only, accompanied still by some of the muscular
fibres, appears (2, Fig. 60) at the lower third of the
anterior surface of the leg, on the outer side of the
tendon of the tibialis anticus, and passes with it, but a
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little more obliquely, beneath the
annular ligament of the ankle,
along the inner part of the dor-
sal surface of the foot (4, Fig. 61),
to be inserted into the base of
the second phalanx of the great
toe. When the great toe is
forcibly turned up during ex-
tension this tendon is clearly
shown throughout its entire
course.

The extensor longus digitorum
(comnon extensor of the toes,
4, Fig. 59,) arises from the ex-
ternal tuberosity of the tibia, to
the outer side of the tubercle of
the tibialis anticus, and from
the upper three-fourths of the
internal surface of the fibula;
it descends vertically, and pre-
sents below a tendon divided
into numerous slips, which re-
main together (3, Fig. 60) to
pass beneath the annular liga-
ment. Immediately after, these
slips spread out like a fan (4,
Fig. 60) in the form of five ten-
dons, of which the first four
reach the toes (from the second
to the fifth toe), into the last
phalanges of which they are

R

FicG. 59.

MUSCLES OF THE ANTERIOR
REcion oF THE LeG.—1, ten-
don of the rectus femoris;—sz,
tibi j— 3, the anterior tibial
muscle ;—4, the common exten-
sor of the toes;—s, the ‘proper
extensor of the great toe —&6,
the peroneus tertius ;—7 and 8,
the peroneus longus and brevis ;
—g, the external head of.the
gastrocnemius;—rio, the internal
head of the gastrocnemius ;—11,
extensor brevis digitorum j—12
the superior annular ligament
of the dorsum of the foot,
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inserted, while the last (6, Fig.
60), which is shorter, descend-
ing obliquely on the outer bor-
der of the foot, is inserted into
the base of the fifth metatarsal
bone. (This last tendon and
the muscular part which gives
origin to it (6, Fig. 59, and §,
Fig. 60) have been described
by some authors as the pero-
neus tertius. It is not always
present.) With the tibialis
anticus the common extensor
of the toes flexes the foot on
the leg, while at the same time
it extends the toes on the foot.
In this action it shows the
prominence of its fleshy body
especially at the middle of the
leg, and the prominences of
its tendons on the back of
the foot like diverging cords ;

the tendonwhich goes
2 to the fifth metatarsal
raises the outer border

LS of ihe foot, and it is

only at that time that

MuscLes oF THE LEG (external surface).—1, 1, the anterior tibial muscle ;—z, 3z,

the tendon of the extensor proprius

pollicis ;—3, 3, the extensor longus digitorum

with its tendons (4, 5, and 6) ;—7, the peroneus longus and its tendon (8) ;—g, peroneus
brevis and its tendon (10) ;—11, the external head of the gastrocnemius ; 12, 12, the
soleus ;—13, tendo Achillis ;—14, extensor brevis digitorum ;—15, abductor minimi
digiti ;—16, the rectus femoris ;—17, 18, vastus externus ;—1g, tendon of the biceps
femoris ;—20, external lateral ligament of the knee,
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its prominence shows beneath the skin. Usually it is
but little marked.

The external muscles (Fig. 60).—These are two in
number, placed on the external lateral surface of the
fibula, and are called the lateral peroneal muscles. They
are distinguished as the long and skort peroneal. The
long peroneal is formed by a fleshy body which com-
mences at the head of the fibula, and which, relatively
broad and thick, descends almost to the middle of
the leg, where a tendon appears which the muscular
fibres accompany for some distance. At this level
exactly, that is, the middle third of the external
surface of the fibula (7, Fig. 60), the short peroneal
arises, which is thus placed beneath the tendon
of the preceding muscle, so that as regards form
these two muscles are united in a long fleshy body
occupying the superior three-fourths of the external
surface of the fibula. Their two tendons descend
also united in one single mass, and incline obliquely
from the external surface of the fibula on the posterior
(8, 9, Fig. 60), so as to pass behind the external
malleolus (g, 10, Fig. 58), around which they are bent
as on a pulley and directed on to the outer border of
the foot. Then only the tendons separate from each
other, to be inserted into two points diametrically
opposite on the foot. One (that of the short peroneal)
is directed horizontally from behind forwards, on the
outer surface of the foot (10, Fig. 60), to be inserted
into the base or posterior extremity of the fifth
metatarsal bone ; while the other, that of the
long peroneus, is directed obliquely forwards and

R 2
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downwards so as to reach the sole of the foot, beneath
which it passes, lying in the groove of the cubcid bone;
it then runs obliquely across the sole of the foot, from
the outer towards the inner border, deeply hidden by
the plantar muscles and ligaments, and arrives at the
posterior extremity of the first metatarsal bone, into
which it is inserted.

These two muscles, but especially the short
peroneal, extend the foot and carry its point to the
outer side, while at the same time they raise its
external border ; we see, therefore, that this action is
the reverse of that of the tibialis anticus. But the long
peroneal has another important function which ex-
plains why the muscle becomes prominent whenever
a particular effort is demanded of the foot, as for
example, when it is carried forward in dancing, or in
the act of imparting motion to an object ; this muscle,
owing to the arrangement of its tendon, which passes
like the string of a bow across the hollow of the sole
of the foot, acts by increasing this hollow, and there-
fore raises the plantar arch, and this is marked on
the dorsal surface by an increase of the curve of
the foot.

Posterior muscles (Fig. §8).-—The posterior region
of the leg is very fleshy, and is formed by numerous
and powerful muscles which are divided into two
groups :—the superficial group, which we shall de-
scribe in detail, and the deep group, for which a few
words will be sufficient. The superficial group is
formed by the two gastrocnemai, the plantaris and

solens muscles.
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The gastrocnemii (yactp,
belly ; «xwjun, leg) or fwin
muscles, which form essentially
the prominence of the calf, are
two in number, one on each side
of the middle line of the calf,
and are distinguished (by their
relation to the axis of the body)
as the zmwlernal and external
gastrocnemius. The internal (I,
Fig. 58) arises from the upper
part of the internal condyle of
the femur; the external (2,
Fig. 58) from the same point
on the external condyle. Both
descend together, each forming
a long ovoid fleshy body ; these
two bodies, separated at first
by a small triangular space,
come almost immediately in
contact with each other, and
are then only separated by an
interval very narrow
and vertical (3, Fig.

58). Finally, they
terminate by a
rounded inferior
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Fic. 61,

MuscLes oF THE LEG (internal surface).—1,
tibialis anticus j—z and 3, its tendon ;—4, tendon of the extensor proprius pollicis j—
5 and 6, internal head of the gastrocnemius;—7, soleus ;—8, tendo Achillis ;—y, its
attachment to the os calcis ;—10, tendon of the plantaris muscle ;—irand 12, tfendon
of the tibialis posticus j—13 and 14, tendon of the flexor longus digitorum ;—ag, tendon
of the flexor longus pollicis ;—16, 16, abductor pollicis j—17, vastus internus ;—18, 19
2o, sartorius j—z1, 22, gracilis ;—213, semi-membranosus ;—24, semi-tendinosus.
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border with its convexity downwards, showing the
insertion of the muscle into the Zendon Achilles, which
we will study when we speak of the soleus muscle,
which is also inserted into it. Except in some rare
exceptions the internal gastrocnemius descends a little
lower than the external (Fig. 58).

These two muscles extends the foot on the leg,there-
fore they act (by the tendon Achilles) on the calcaneum
or bone of the heel so as to raise the heel and cause
the living model, if erect, to rest on the point of the
foot (on the toes) and not on the sole of the foot. Now
the constitution of these muscles is such that their
external form is quite different when they are in re-
pose and when they are in contraction. Each muscle
presents at its upper part a tendon, which expands
over the outer half (relatively to the axis of the
limb), which it conceals, leaving the inner half quite
free (that which is placed on the inner side the middle
line of the popliteal space and the calf, page 50). In
a state of repose the two halves of the muscle unite in
the same rounded and prominent shape, so that we
cannot distinguish the part covered by the aponeu-
rotic expansion of tendon from the part formed by
free muscular fibres. But when the living model is
raised on the points of the feet or in any other move-
ment produced by a powerful contraction of these
muscles, we see in each of the muscles the free fleshy
part swell up much more strongly than the part
covered and tied down by the aponeurosis. There-
fore, at that moment, the whole convex form of the
calf presents a slight ovoid flat surface on cach side,
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and a long vertical prominence in the middle line.
This prominence is produced by the free muscular
parts of the two muscles, which approach each other,
remaining together during contraction, and uniting
their double mass in a single median prominence.
The Fig. 58, by the differences in shading, enables
us to distinguish the aponeurotic from the muscular
parts, and to observe the important details of the
shape into the study of which we have entered. The
clear or aponeurotic parts correspond to the two flat
surfaces already mentioned, and the shaded or fleshy
parts correspond to the median prominence, with this
difference, that in the calf in contraction, this median
prominence is smoother than in Fig. 58, the two
halves which compose it being merged into a single
mass, except at the triangular space in their superior
part.

We will now return to what we have already said
(see page 254) relative to the posterior region of the
knee examined on a living model when the leg
is extended. If the model raises himself on the points

of the feet it is no longer possible to speak of the
popliteal space as a hollow in the posterior surface of
the knee. Under these conditions, the prominence
already studied of the semi-membranosus and that
of the median fleshy bodies of the gastrocnemii almost
join each other, and the plantaris muscle, of which
we will speak immediately, help to fill up the space;
the region of the popliteal space formis in reality a
prominent part, and the posterior surface of the
knee is marked in its central portion by a strong
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muscular form of which it is not possible to under-
stand the cause, except by an' attentive study of the
gastrocnemii and semi-membranosus muscles.

The soleus muscle, so called because its form has
been compared to that of a sole (Latin—solea), is
placed beneath the gastrocnemii, which overlap it
more on the internal (7, Fig. 61) than on the external
border (12, Fig. 60) of the calf. Arising from the
head of the fibula and from the tibia, it gives origin
below to a broad triangular tendon with its base
above, into the outer surface of which are inserted the
gastrocnemii muscles.  This tendon, accompanied
still on its deep surface and on each of its borders by
the fibres of the soleus (Fig. 58), descends, becoming
narrower and thicker, and about two inches above the
calcaneum it becomes free, entirely wanting in mus-
cular fibres. This is the fendon Achilles, transmitting
the action of the gastrocnemii and soleus, which
arrives at the calcaneum, at which point it expands
slightly to be inserted into the inferior half of the
posterior surface of that bone (5, I'ig. §8).

The soleus has the same action as the gastrocnemii,
therefore when the foot is strongly extended we see
the prominence of its fibres marked on each side of the
upper part, or triangular base of the tendon Achilles.

The plantarts is a small, insignificant muscle, of
which the fleshy body (6, Fig. §3), very short, arising
from the outer condyle of the femur, is united with
the external gastrocnemius. To this small fleshy
body succeeds a long, thin tendon (7, Fig. 58), which
descends obliquely between the gastrocnemii and the
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soleus to reach the inner border of the tendon Achilles,
which it follows in descending (1o, Fig. 61). Some-
times it is united with this tendon early in its course,
and sometimes it reaches the calcaneum, or it may
be lost in the fatty cellular tissue which surrounds
the tendon Achilles near the calcaneum.

The posterior deep muscles are not visible on the
mode! except at the lower part of the inner border of
the leg. At this point they present on the inner side
of the tendon Achilles (8, Fig. 58) a series of tendons
which resemble the tendons of the peroneal muscles,
arranged in the same manner on the other side at the
moment when they reach the posterior surface of the
fibula, and are reflected on the external malleolus
(9, 10, Fig. 58). These muscles are the #bialis
posticus, the flevor longus digitorum, and the fevor
proprius pollicis. The fleshy bodies of these muscles,
deeply hidden beneath the superficial muscles, arise
from the posterior surface of the tibia from the fibula
and interosseus membrane. Their tendons descend
obliquely towards the posterior surface of the internal
malleolus, where those of the tibialis posticus and the
common flexor alone are visible (the tendon of the
flexor pollicis being almost entirely hidden beneath
the tendon Achilles). From this they are reflected
on the internal malleolus and pass into the sole of
the foot, following the internal groove of the calca-
neum. The tibialis posticus is almost immediately
inserted into the scaphoid bone (12, Fig. 61), and the
other two tendons recach the toes, where they are
arranged in the same manner as we have described
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in the hand for the tendons of flexor pollicis and deep
flexor of the fingers.

Muscles of the foot.—The foot presents not only
the muscles of the plantar region, like the hand in its
palmar part, but also possesses a fleshy body deve-
loped on its dorsal region and called the extensor
digitorum brevis muscle.

This muscle (11, Fig. 59, and 14, Fig. 60) is formed
by a short, flat, fleshy body, arranged crosswise on
the back of the foot; so that it proceeds obliquely
from without inwards and from behind forwards. Its
postero-external extremity is rounded and attached
to the supero-external surface of the calcaneum in the
calcaneo-astragaloid or anfractuose cavity of the tarsus
(page 147). From this origin it is directed forwards
and inwards; becoming broader, it passes beneath
the tendons of the common extensor and immediately
divides into four muscular slips, each of which soon
changes into a tendon. These tendons cross those of
the common extensor, so as to form with them a
figure with lozenge-shaped spaces, and proceed to the
first four toes to be inserted into the base of their first
phalanges uniting with the extensor tendons. This
muscle aids in the extension of the toes, and by its
obliquity counteracts the tendency of the long ex-
tensor in the other direction. When it contracts, the
portion of its fleshy body situated to the outer side
and behind the tendons of the long extensor become
very prominent, not being tied down by anything,
and this prominence is still clearer when behind it
is found a depression, more or less evident, corres-
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ponding to the anfractuose or calcaneo-astragaloid
cavity of the tarsus.

We will not stay to describe the muscles of the
sole of the foot with regard to form. The foot owes
all the peculiarities of its form to its bony structure;
the muscles of the sole round off by their presence
the angle of the skeleton and fill up the cavities, but
do not modify essentially the bony forms. On the
other hand, these numerous muscles are in general but
little developed. United into common masses, also, it
is frequently difficult, except for the minute anatomist,
to isolate and recognise distinctly each fleshy body.
It is therefore useless for an artist to enter into a
study in detail of these muscles, which reproduce in
their general arrangement the distribution of the
muscles of the hand. We will content ourselves, then,
by saying that the sole of the foot, like the palm ot
the hand, possesses three muscular masses—1st, One
internal (16, Fig. 61), belonging to the great toe,
formed by the abductor pollicis, which arises from the
calcaneum, and by the fexor brevis, the adductor
poliicis and fransversus pedrs, which arise from the
anterior bones of the tarsus and from the metatarsus ;
2nd. The other external (15, Fig. 60), belonging to
the fifth toe, formed by the abdductor, which arises
from the calcaneum, and the feror brevis from the
cuboid ; 3rd. Finally, a central mass, formed by the
fexor brevis digitorum, the lumbricales, and interossei—
which repeat what we have said regarding the muscles
of the same name, but less developed,and more easily
studied in the hand.,



CHAPTER XXIIL.
MUSCLES OF THE NECK.

Lateral and anterior regions of the neck.—5terno-mastoid muscles.
They bound, on the anterior surface of the neck, a triangle con-
taining the infra-hyoid and supra-hyoid regions.—Organs comprised
in the neck (vertebral column, cesophagus, and trachea).—Infra:
hyoid muscles, omo-hyoid, sterno-hyoid, sterno-thyroid, and thyro-
hyoid. — Supra-hyoid muscles, digastric, stylo-hyoid and mylo-
hyoid.

MuscrLes or THE NECK.— We have already, in treat-

ing of the trapezius, studied the muscular structure and

form of the posterior region of the neck, and various
details have been given relative to the upper part of
the lateral surfaces of the neck, or the oblique longi-
tudinal groove between the anterior border of the
trapezius and the external border of the sterno-cleido-
mastoid (pages 200 and 201). It now remains to
examine the inferior part of this groove and all the
anterior region of the neck. This study should begin
with that of the sterno-cleido-mastoid muscles, which
form the most important forms of these regions, and-
which by their direction map out on the anterior
surface of the neck a muscular interval or space in
which it will be easy to study the deeply-placed
muscles.

The sterno-cleido-mastoid muscles are two in num-
ber, one on each side of the neck, extending from
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the upper part of the thorax, obliquely upwards and
backwards, to the base of the head (19, Fig. 62).
Their inferior part is formed by two heads —one

Fic. 62

MuscLes oF THE Neck Axp Face.—i, frontal ;—2, occipital ;—3, aponeurosis
of the occipital frontatis ;—4, temporal ;— 6, orbicularis palpebrarum ;— =, levator
labii superioris et ale pasi ;=8, dilator naris anterior and posterior ;—g, compressor
naris ;—g/, pyramidalis nasi ;—10, zygomaticus minor ;—11, zygomaticus major ;—
12, masscter ;—13, levator anguli oris ;—14, levator labii superioris ;—15, orbicularis
eris ;—16, buccinator ;—16', depressor anguli oris, or triangularis oris ;—17, depressor
labii inferioris, or quadratus menti ;—r1g, sterno-cleido-mastoid ;—=2o, trapezius ;—
21, digastric and stylo-hyoid ;—zz, anterior belly of the digastric ;—23, os hyoides;
—a24, omo-hyoid ;—2s5, sterno-hyoid ;—26, thyro-hyoid ;—z7, mylo-hyocid j;—28, 29,
splenius.



270 ARTISTIC ANATOMY.

internal or sternal, which arises by a strong tendon
from the first piece of the sternum (18, Fig. 50, page
191), the other external or clavicular, which arises in
the form of a thin fleshy band from the internal fourth
of the posterior surface of the clavicle, beside the
origin of the clavicular portion of the great pectoral
muscle (page 185). These two heads are directed
upwards and backwards, separated at first by a narrow
triangular space, of which the base corresponds to the
head of the clavicle (Fig. 49); they then unite into a
single muscular body, broad and thick, which ascends
obliquely towards the base of the head, passing behind
the vertical border of the lower jaw to be inserted into
the base of the mastoid process of the temporal bone
and the corresponding part of the curved line of the
occipital (16, Fig. 52).

This muscle, being inserted into the occipital at a
part which is situated behind the axis of the move-
ments of flexion and extension of the head, acts by
extending the head on the neck, but to this move-
ment, usually little marked, it adds the power of
flexing the neck on the trunk. When both these
muscles contract at the same time, they produce
extension of the head on the neck and flexion of the
ncck on the thorax; therefore we see both clearly
marked benecath the skin in a person lying down who
raises his head (by flexion of the neck). But more
frequently one muscle only contracts, and it acts by
turning the face to the opposite side ; therefore in the
living model who looks to the right the face turns to
this side by the contraction of the left sterno-cleido-
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mastoid muscle, of which the prominence is well
shown beneath the skin as a broad cord, passing from
the sternum to the region of the ear (mastoid process
of the temporal). There are various attitudes in
which this prominence is particularly remarkable, as
when we carry the head quickly to one side to answer
a question or give an order ; or in the act of listening
intently, when we concentrate our attention to onec
side and extend the head a little, turning the region
of the ear upwards and forwards, an attitude in which
the sterno-mastoid becomes particularly prominent
beneath the skin of the neck.

From their insertions and direction we see that
these two muscles are very close to each other below
and wide apart above. They thus form the borders of
a triangle, with its apex below corresponding to the
fourchette of the sternum and its base to the whole
breadth of the lower jaw. This triangle is the anterior
region of the neck, which is divided into two parts
by the presence of the os hyoides—a small bone
without direct connection with the rest of the skeleton
and placed transversely above the prominence of the
larynx (23, Fig. 62). The inferior part forms a vertical
plane, oblique downwards and backwards, for it sinks
behind the sternum; this is the infra-hyoid region,
containing the infra-hyoid muscles. The superior
part forms a plane approaching more or less the
horizontal, proceeding from the hyoid bone to the
chin and the circumference of the lower jaw ; this is
the supra-hyoid region, or that of the chin, containing

the supra-hyoid muscles. o
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Before entering into the description of these
regions we must point out the presence of organs
which, placed on the anterior surface of the cervical
vertebral column, fill up the space between it and the
muscles in question. These organs are represented
by two canals which descend from the posterior
region of the cavity of the mouth into the cavity of
the thorax. One of these canals is soft and fleshy
with a cavity effaced during repose ; this is the
wsophagus, or alimentary canal, applied in front of
the vertebral column. The other, placed in front of
the preceding, forms the respiratory canal, or #frackea,
which on account of its functions is always open. To
secure this condition it is formed by cartilaginous
rings which give it an almost cylindrical form and
render it prominent below or in the middle space of
the infra-hyoid muscles. The upper rings of the
trachea form strong cartilaginous pieces, constituting
the cartilages of the larynx, placed below the hyoid
bone, of which the largest, called the thyroid cartilage,
forms by its anterior and superior part the prominence
commonly known as the pomum Adam: (Fig. 62).

The infra-/yoid muscles arise from the superior
circumference of the thorax, and ascend towards the
inferior border of the hyoid beone. They are four in
number—two superficial (the omo-hyoid and sterno-
hyoid) and two deep (the sterno-thyroid and thyro-
hyoid).

The omo-hyoid (24, Fig. 62) is a small muscle,
long and slender, with a very remarkable course. It
arises from the upper border of the scapula (behind
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the coracoid notch), and is directed at first hori-
zontally forwards and inwards along the posterior
border of the clavicle; at the centre of this bone it
turns on itself and is directed upwards beneath the
sterno-mastoid to be inserted into the lateral part of
the lower border of the hyoid bone. This muscle,
covered at first by the trapezius and then by the
sterno-mastoid, is visible on the model in two parts
of its course only—at the point where it terminates
anteriorly, in front of the sterno-mastoid, and again
at its middle part, in the lower portion of the groove
which separates the trapezius from the sterno-mastoid.
Although deeply placed, this muscle becomes visible
beneath the skin, for it raises itself sharply during
certain actions. Evidently, from its slender form, we
cannot expect to see in this muscle an elevator of the
scapula ; perhaps it serves to depress the hyoid bone,
But the most important fact is that when it contracts,
especially during spasmodic efforts in respiration, as
in the strong inspiration in sighing or sobbing, it acts
by preventing the skin and loose aponeurotic tissue
from being too strongly depressed in the supra-cla-
vicular fossa by atmospheric pressure (the vacuum in
the thorax being caused by the inspiratory effort).
Therefore, if the neck is thin and the fossa well
marked, as in an aged female, we see clearly shown in
the supra-clavicular fossa, during the movements of
sobbing or abrupt respiration, the cord corresponding
to the central portion of the omo-hyoid muscle.

The sterno-hyoid (23, Fig. 49, and 25, Fig. 62)
forms a long, thin, fleshy band, extending from the

S



274 ARTISTIC ANATOMY.

posterior surface of the head of the clavicle to the
lower border of the hyoid bone. Both these muscles
are contiguous to each other by their internal borders
above, but below, at the deep median fossa corres-
ponding to the fourchette of the sternum, they are
separated by a triangular space, in which appear the
trachea and the inner border of the following muscle.

The two deep muscles of this region form in reality
a single muscle, lining the sterno-hyoid beneath which
it is placed, but divided into two unequal parts. This
muscle arises from the postericr part of the first piece
of the sternum, and ascends vertically projecting be-
neath the sterno-hyoid (Fig. 49) ; arrived at the thyroid
cartilage it is inserted into its external surface;
this lower part, the longer of the two, is called the
sterno-thyroid ; but it is continuous with the second
portion, the shorter, which, arising from the thyroid
cartilage, ascends to be inserted into the hyoid bone
and has received the name of the #yro-iyoid.

The supra fyyoid muscles proceed from the hyoid
bone to the base of the skull and jaw-bone, and by
their contraction clevate this bone, as can be easily
observed in those who bring into action the pharynx
o1 larynx, as in the act of singing or swallowing. The
type of these supra-hyoid muscles is afforded by the
digastric muscle compesed of two fleshy bodies or
bellies, one anterior, the other posterior, connecting by
one of its bodies the hyoid bone with the base of the
skull, and by the other connecting that bone with the
chin region of the jaw. Next come two other muscles,
one posterior, placed beside the posterior belly of the

e R I
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digastric and called the s#ylo-kyoid, and the other
heside the anterior belly, called the mylo-hyoid.

The digastric muscle arises from the internal sur-
face of the mastoid process of the temporal; from
this origin it descends obliquely downwards and for-
wards (posterior belly, 21, Fig. 62) forming a fusiform
fleshy body, which near the hyoid bone is replaced by a
round tendon. This tendon is attached by a fibrous
expansion to the hyoid bone, and taking a fixed point
at this expansion it turns abruptly, so that from a
direction oblique downwards and forwards it is di-
rected obliquely upwards towards the chin; at the
same time this tendon is soon replaced by a new
fusiform fleshy body (anterior belly, 22, Fig. 62)
which is inseried, on the posterior surface of the
symphysis of the chin, into a small depression called
the digastric fossa. We see that this muscle, with its
two bodies, is admirably arranged to raise the hyoid
bone, and consequently the whole of the larynx, for
one of its bodies carries the hyoid bone upwards and
forwards, the other upwards and backwards, and if
the two bodies contract at the same time they raise
the hyoid bone directly upwards.

The stylo-ltyoid is a small muscular fasciculus
which lines the posterior belly of the digastric beneath
which it is situated (21, Fig. 62). Arising from the
styloid process of the temporal, this muscle descends
downwards and forwards forming a species of groove
which receives the posterior belly of the digastric, with
which it is closely connected, as at the level of the hyoid
bone the tendon of the digastric pierces the stylo-

S 2
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hyoid ; the latter terminates by an aponeurotic slip
which is inserted into the lateral parts of the hyoid
bone. On the model the stylo-hyoid and digastric
are united in one cylindrical form (Fig. 62).

The mylo-liyoid muscle (27, Fig. 62) forms the floor
of the cavity of the mouth. It constitutes a quadri-
lateral fleshy plane, of which the svperior border is
attached to the internal surface of the horizontal
branch of the lower jaw in a prominent oblique line,
and of which the inferior border is inserted into the
hyoid bone. The anterior border of this plane is con-
tinuous with the corresponding border of the muscle
of the opposite side, so that the two muscles, that of
the right and left side, form in reality a single fleshy
layer constituting the inferior or mental wall of the
mouth. This muscle is lined on its deep surface by
the fleshy fibres of muscles which are not visible ex-
ternally, and which, arising from the small tubercles
developed on the posterior surface of the symphysis
of the chin, are inserted either into the hyoid bone
(genio-hyoid, genial tubercles) or into the tongue
( genio-glossus).




CHAPTER XXIV.

MUSCLES OF THE HEAD,

1st. Muscles of mastication ; masseter, its form, its part in the physiog-
nomy (character of firmness, of violence) ; femporal, 2nd. Muscles
of expression ; nature and special mechanism of the muscles of
the skin ; object of their study (expression of an actual passion,
momentary and not characteristic of the subject).—History of the
question.—Leonardo da Vinci, Le Brun, Camper, Charles Bell,
Lavater, Sue, Humbert de Superville.—Particular interest of the
drawings given by Humbert de Superville (Unknown Signs of Art).
—Duchenne of Boulogne and the experimental method applied to
the study of the physiognomy.—Darwin (the physiognomy from
the philosophical point of view of transformation and evolution}.

THE muscles of the head are with few exceptions
placed in the anterior region, on the planeof the face,
and are divided into two very distinct classes—1st,
the muscles which serve for mastication and move
the lower jaw; and 2nd, the muscles which, under
the influence of the emotions, modify the traits of the
countenance and serve for the expression of the pas-
sions. We call these the muscles of expression.

The muscles of mastication reproduce the general
arrangement that we have already met with in the
various muscles of the trunk and limbs. They are
attached to the bones, and they have a fleshy body
more or less thick, which swells up when beginning
to contract, and is marked by its prominence, as the
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biceps shows its contraction by becomning prominent
on the anterior region of the arm. The muscles of
expression, on the contrary, present a new type.
These are the muscles of the skin, which move the
skin and not the parts of the skeleton ; therefore their
fleshy bodies are in general very slender, and their
contraction is not marked by any local swelling
corresponding to the fleshy body, but only by change
in place and form of the folds and membranous
structures of the face (eyelids, lips, &c.). We will first
study the muscles of mastication. |

Muscles of wmastication, masseter—The muscles
which move the lower jaw are inserted into the
vertical branch; those on the inner side are the
pterygoid (so called because they arise from the
pterygoid process of the sphenoid bone). We need
not dwell on those here for they are deeply hidden
in the lateral fossa of the head and face and are not
visible in any part in the external form ; the others
on the outer side are inserted either into the angle of
the jaw (masseter muscle) or into the coronoid process
(temporal muscle).

The masseter muscle is a quadrilateral fleshy mass
(12, Fig. 62) of which the superior border arises from
the zygomatic arch (Fig. 39), and the inferior border
is inserted into the angle of the jaw. The anterior
border of this muscle is thick, and in thin subjects
forms a prominence in front of which the cheeks form
a depression more or less marked. In contraction the
masseter raises the lower jaw and brings it into con-
tact with the upper, against which it presses strongly.
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It would be superfluous to dwell here on the part this
muscle plays in mastication. It is more important to
remark that during violent emotions, or even when
we accomplish a powerful effort, we involuntarily
close the jaws. Contracting the masseter, therefore,
in anger, menace, and in the strong expression which
we characterise commonly by saying that the subject
grinds his tecth, we see the masseter shown in the
form of a quadrilateral prominence on the side of the
face. Therefore the accentuation of the form of the
masseter contributes to give to the physiognomy an
energetic expression, but generally that of brute
force.

The temporae muscie (4, Fig. 62) occupies the entire
extent of the temporal fossa of the skull (Fig. 39);
it arises from the bores that form that fossa and
from an aponeurosis which, arising from the borders of
that fossa, is attached to the other part of the zygo-
matic arch, so as to form a species of cover (temporal
aponeurosis) to the fossa in question. From these
multiple points of origin the fleshy fibres converge
below and form a strong tendon which embraces the
coronoid process of the inferior maxillary (25, Fig.
39), into which it is inserted. This muscle raises the
lower jaw, but as it is shut up, so to speak, in a close
space (temporal fossa and aponeurotic cover) it does
not show during its contraction a remarkable pro-
minence in the temporal region; nevertheless, in a
subject who accomplishes the movements of mastica-
tion we see the skin of the temple, in front of the
zygomatic arch, slightly raised in a series of rythmical
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movements ; these movements alone. show exter-
nally the contractions of this muscle during masti-
cation.

Muscles of expression.—From what we have already
said respecting the peculiar arrangement of these
muscles of the skin, it is easy to understand that their
study must be made in a totally different manner to
that of the muscles of the skeleton. Therefore we
must not seek to define the form of the fleshy
body, but rather trace the direction it takes, along
which the muscle exercises traction on the skin;
then, given the bony and cutaneous insertions of the
muscle, we must know the direction in which it acts,
and we can define the form of the folds it causes to
appear on the skin, and ascertain what expression
the physiognomy acquires by these changes. Be-
fore we enter into these details, it is necessary to
glance rapidly at the history of this special question
of human physiognomy, then to note in what spirit
and by what method this study should be undertaken.

First we must remark that we study here, with
regard to the muscles of the face, plysiognomy in an
active stafe, namely, the characters that affect the
features at a given moment, under the influence of
a passionate movement which causes the involun-
tary contraction of one of the numerous muscles
of the skin, thus we see that the muscles deserve
the name of those of atiention, pain, menace, laughter,
sorrow, contempt, disgust, &c. But we do not pre-
tend to study the physiognomy in a state of re-
pose, nor to learn by the normal and permanent
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accentuation of certain of these traits, the character
of the subject and the passions that most frequently
disturb him. ~Doubtless, these two studies have
numerous points in common ; it is easy to admit that.
in a subject who frequently abandons himself to trans-
ports or anger and menace, the contraction frequently
repeated of the muscles which correspond to these
passions, can at length modify the character of the
face, so as to leave imprinted thereon the violent senti-
ments that have frequently agitated him.

But this analysis of the character of a subject is
a very delicate study, always very uncertain and
admitting of philosophical developments which would
carry us far from the domain of anatomy. On the
other hand, the determination of expressive cha-
racter that impresses on the face the contraction of
this or that muscle has become, from the researches
of Duchenne (of Boulogne), a study which presents
all the precision and certainty that we can claim from
considerations strictly deduced from anatomy.

Before the researches of Duchenne, the majority
of books written on expression dwelt almost entirely
on the plysiognomy, or the means of recognising the
character by the study of the habitual state of the
traits of the countenance. We must specially note
the works of Le Brun, Camper, Lavater, C. Bell,
Humbert de Superville, Gratiolet, and then we will
dwell on the labours of Duchenne and Darwin.

Already, in the works of Leonardo da Vinci, we
find some valuable indications of the state of the
countenance and neck in the expression of the
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passions, and this great master has, for example,
clearly perceived the part that the platysma muscle
of the neck takes in the expression of violent pas-
sions, and the transverse folds which then mark it
beneath the chin. But we must pause at the name
of Le Brun in order to find the studies of this
nature arranged in a species of doctrinal whole;
the publications, in which the teaching of Le Brun
on this subject has been preserved, are numerous.*
The artist will find there a number of interesting
observations, curious comparisons, and ingenious ex-
planations; Le Brun occupied himself principally
with the resemblance of certain types of human
physiognomies to the heads of animals, he studied
particularly physiognomy which deals with the re-
lations of the countenance to the character.

Camper, whose works we have alrecady quoted
respecting the facial angle (page 173) entered princi-
pally into the study of anatomy and phyvsiology. He
analysed the action of muscles, and it was he who
first laid down this general rule, viz., that the con-
traction of each muscle of the face produced in the
skin one or more folds, of which the direction is
always perpendicular to that of the muscle, a precept
that we shall find to be true with regard to almost
every muscle of the face, and especially for the frontal,
the great zygomatic, &c. Besides the exact observa-
tions that the artist will meet in the works of Camper,

* See especially. Conférences sur lexpression des differents cha-
ractéres des passions, Paris, 1667. (These conferences have been
reprinted in the edition of Lavater, by Moreau. Vol. ix., 1820.)

ul

W -
PPN FESSARS BT S ST SN R

e s ol
P N

ot
i

i
F N

L R S -
£
e e S o

& e

L

gl 4 ot T 1 B

-wuu..ﬂl.ﬁ...n .F.l-.. Ll

i

i



MUSCLES OF THE HEAD. 283

he will find in addition an interesting historical
account of the question.

An English physiologist, Sir Charles Bell, celebrated
for his studies of the nervous system, has also analysed
the expressions of the face* But though his work
affords picturesque descriptions and admirable illus-
trations, it is, excepting these, more interesting to the
physiologist than the artist, for the author applies
himself principally to investigating the nature of the
nerves that give motion to the muscles, and the
intimate relations that exist between the movements
of expression and those of respiration, questions
which have not a direct interest for the plastic arts.

The title of the work of Lavater(7/e A#t of Know-
ing the Man by his Countenance)t indicates the object
sought by the author. We find in this work good
illustrations, and curious observations, especially
applicable to the study of physiognomy, but fre-
quently without order, without method, and accom-
panied by dissertations on whimsical subjects, such
as the chapters devoted to zmaginations and envies,
to warts and beards, and to lines of animality, &ec.

In order to have an idea of the manner in which,
at this epoch, authors attempted the study of the
physiognomy, making this delicate analysis a pure
affair of sentiment, it is sufficient to mention the work

* The Anatomy and Flysiology of Expression. 1844. (3rd edition,
published after the death of Sir Charles Bell, and containing his last
corrections,

+ The edition to consult is that issued in 1820, in ten volumes by
Moreau.
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of Sue (Physiognomie des Corps Vivants, Considére
depuis I' Homme jusqit a la Plante. Paris, 1797.) In the
middle of a long affected treatise on the physiognomy
and its relation to the passions, this is, for example,
how he expresses himself concerning the mouth :—
“ A mouth delicate and pure is perhaps one of the
best recommendations. The beauty of the portal
proclaims the dignity of that which passes through.
Here also is the voice, the interpreter of the heart and
mind, the expression of truth, friendship, and the
most tender sentiments.” With regard to the in-
cessant comparison of human physiognomy with that
of animals, the author stops at nothing in this sin-
gular course, and speaks dogmatically on the physiog-
nomy of fishes, serpents, grasshoppers, and intestinal
worms (!), as well as that of man. “ Many fishes,”
said he, “are wanting in that which gives a character
of amenity, kindness, and tenderness.” *“The intes-
tinal worms have a very decided physiognomy . . . .
the character of their physiognomy inspires in man
sorrow and awe.”

Amidst the works of a more serious, though still
empirical character, we must mention in particular
one which, although speaking of the countenance in a
secondary degree, yet presents on this subject several
valuable observations, we have endeavoured to utilise
in the representation by diagram of the action of
the muscles of the skin in the face. We speak ol
the treatise of Humbert de Superville (Des Signes
Inconsctents de I'Art, 1827). The author gives three
drawings of the human face, in which the lines repre-
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sent the eyes, the lower boundary of the nose, and
the lips. In one of these drawings (I'ig. 63) the lines
are all horizontal, in the other (IFig. 64) they are all
inclined downwards and outwards (from the median
line), and in the third (Fig. 65) they are all inclined
upwards and outwards. The author remarks that the
first figure (with the lines horizontal) produces an im-
pression of calmness, greatness, and constancy ; and

Fic. 63. IiG. 64. Fiu, 6s.

Tue Turee Figures oF HumeerT pE SupErviLLE—(Fig 63, calmness : Fig. 64,
sadness ; Fig. 65, gaiety).

he adds that likewise in nature and architecture hori-
zontal lines give rise to the idea of calmness, stability,
and grandeur: the cedar, with its horizontal branches,
is of all the trees the one that realises this impression
in the highest degree. On the contrary, the second
figure (with the lines oblique downwards) gives an
impression of sadness, pain, and grief; and the author
does not fail to compare the direction of the features
of such a countenance with the direction of the archi-
tectural lines in tombs and funeral monuments, and
that of the branches of the trees which everywhere
are planted in preference to others in cemeteries, and
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whose branches always hang obliquely. Lastly, the
third figure (with the lines obliquely upwards) gives
rise to the impression of gaiety, laughter, levity,
inconstancy ; and, to continue the preceding com-
parison, everyone must acknowledge that Chinese
architecture, with its lines oblique and diverging up-
wards and outwards, can never—at least, in the eyes
of a European—produce an impression of greatness
and majesty. ;

These figures, and the remarks that de Superville
malkes afterwards, but which we have not examined
here, are strikingly exact, when we consider the
features in the state of movement, or in the momen-
tary expression of a passion. All the muscles which
take part in the expression of pain, sadness, and con-
tempt help to incline the features obliquely downwards
and outwards, some by acting on the line of the eyes,
others on that of the mouth, &c. On the contrary,
the muscle of laughter, raising the angles of the
mouth, renders that feature oblique upwards and out-
wards, and—for certain reasons that we will analyse
further on—seems to give a similar direction to the
line of the eyes. In a word, features, starting from
the state of repose, represented by the first figure of
Humbert de Superville (Fig. 63), oscillate in two
opposite directions, either ascending, to express the
scale of gaiety and laughter (features oblique upwards
and outwards, Iig. 65), or descending, sadness, pain,
and tears (features oblique downwards and outwards,
FFig. 64). The exactness of the drawings furnished
by Humbert de Superville for the general expression
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of the physicgnomy induces us to try, by similar
drawings, to represent the action of each muscle
separately. Knowing the action of a muscle, and
knowing from the photographs of Duchenne the
direction that it imparts to a certain feature of the
face, either to the line of the eyebrows, the opening of
the eyelids, or that of the nostrils, or to that of the
lips, we have indicated by a simple stroke or line these
changes, either in direction or in the form of one of
those lines, and have obtained theoretical figures
sufficiently expressive to characterise the passion geo-
metrically, so to speak, in the manifestation of which
this or that muscle is affected. Such are the figures
67, 69, 71,73, 74, 75, 77 (page 296 and following), by
which we will explain the study of each muscle of
expression. We may say that these drawings, without
any pretension, are, so to speak, the primer of the
language of physiognomy:.

We now arrive at the history of the work of
Duchenne, to which we owe all that follows. While
all his predecessors had been taken up with obser-
vation, Duchenne introduced the experimental method
into the study of physiognomy. His process, simple
in conception, was very delicate in application. He
proceeded by causing the contraction of each muscle
singly, and that the expression that resulted might be
appreciated not only at the moment of the experi-
ment, but again at any time, and submitted to the
judgment of all, he photographed the subject at the
moment when the muscle was contracted. This last
operation was easily accomplished, but the excitation
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of a single muscle was a more delicate operation.
Every one knows that by electricity, in placing the
two electric excitors (the two poles of the current) on
the course of a muscle, we can cause the contraction
of the muscle beneath the skin. But no subject would
lend himself to this experiment. At first he tried on
the dead body of a criminal executed, a short time
after death ; for the muscles of the face lose their
excitability two hours after death, and then it is
only by laying it open (raising the skin) that we can
obtain contraction by the application of electricity.
On the other hand, if we attempt it on any living
subject, we can, it is true, cause a muscle to contract
by applying electricity over its site ; but the electric
current, traversing the skin to reach the muscle, at
the same time that it excites the motor nerves of the
muscle, excites also the sensory nerves of the skin
and produces acute pain. From this fact we see that
we produce on the face of the subject, not a simple
and characteristic expression, but a true grimace, or
an irregular contraction of all the muscles under the
influence of the pain.

Duchenne had the good fortune to be able to ex-
periment on a subject in whom a particular infirmity
rendered impossible the last inconvenience we have
noted. This was an old pensioner of the hospital who
had anesthesia of the face (a (v), absence of ; aic@yaus,
sensibility), or in whom the skin of the countenance
was insensible to the most painful excitation;
electricity could be applied to the skin of this un-
fortunate man and traverse it without producing
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painful reaction, and then excite the muscles beneath,
which had perfectly preserved their contractility and
performed their functions as in a normal subject.
He could, therefore, cause this or that muscle alone
to contract, and excite, for example, the action of
the great zygomatic, giving to the face the expression
of laughter, without the subject having any idea of
what his physiognomy reflected ; his face, by the action
of the electricity, was laughing, while his thoughts
might be indifferent or fixed on sad recollections ; on
the other hand, for example, by the contraction of the
superciliary muscle, his countenance might express
the most acute pain, while his thoughts might be
quite indifferent or borne away by gay and pleasant
ideas. In a word, Duchenne was able to realise,
under the most precise conditions of experiment, an
experimental study of the physiology of the muscles
of expression.

The work in which Duchenne has given the result
of his labours is remarkable, particularly for the
magnificent atlas of photographs that accompany it,
and which have been obtained by the above process.
From these photographs have been reproduced as
exactly as possible the several figures that accompany
the descriptions which follow (Figs. 66, 68, 70, 72,
page 296 and following). We cannot enter here into
a complete statement of the results obtained by
Duchenne, but we will seek at least to show the
serious and scientific value of these studies, and to
inspire the wish to refer to the original work.

These studies have for the artist this important

T
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result, namely, to prove to him that frequently the
contraction of a single muscle is sufficient to express
a passion, and that it is not necessary to change all
the features in order to give to the face the stamp of
pain, attention, menace, contempt, disgust, &c., each of
these sentiments being expressed by a slight modifica-
tion, either of the eye alone, or of the lip alone. Each
expression has, so to speak, its own exact, precise and
single mark, produced by a single local modification,
but this local modification seems to be reflected
throughout the physiognomy, and therefore, from
unaided observation, artists had for a long time
believed that, for example, attention and pain were
shown by the combined action of a number of facial
muscles. Now experiment proves that pain is ex-
pressed solely by a muscle which raises and wrinkles
the brows, and on a face (Fig. 70) where this muscle
alone is contracted (superciliary muscle, page 302) the
expression of pain is complete. We naturally believe
that the mouth also takes part in it, but if we cover
the upper part of the countenance, we perceive that
the lower part of the face is in a state of complete
repose.

To bring to a close this history, which is not the
least interesting part of the subject, we must say
that the labours of Duchenne were not at first
received with great favour in France. Physiologists
as well as artists showed a certain distrust of a
work which pretended to give precise rules and
scientific laws to a subject about which it had
been the custom to imagine fanciful and sentimental
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comparisons. Few persons understood the nature of
the physiological exigency which forced Duchenne to
choose as a subject for these experiments, a poor
man with a physiognomy almost imbecile in repose,
and they did not consider that if this face was old,
wrinkled, thin, and wvulgar, there was the greater
reason to be struck with the precision with which
the electric excitation enabled the most opposite and
characteristic expressions to be taken.

As has been too often the fate of scientific dis-
coveries, the work of Duchenne was neglected in
France, and was not appreciated until it had been
adopted by a foreign country, and the Englishman
Darwin had made the results of the French physiolo-
gist the basis of his interesting studies.

Is it necessary to call to mind the extent and
immense repute of the works of Darwin on the orzgin
of species, on the evolution of animals and plants,
and on the descent of man? What this great natu-
ralist has done for the general morphology of plants
and animals he wished to do for the physiology of
the human face. Seeking in the logical chain of
natural facts the cause of all biological phenomena,
he endeavoured to discover in the attentive study of
the movements of expression, and in the pursuit of
their mode of origin and development, a series of new
arguments in favour of the theory of evolution. In a
word, Darwin, by invoking the association of certain
useful movements and comparing the functions with
the expressions with which they are associated, sought
to explain why one muscle in particular rather than

T 2
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another is affected by the expression of this or that
passion. We cannot here enter further into the
analysis of this philosophical work. It is sufficient to
remark (having commended the perusal of it as most
interesting to the artist*) that before we explain
anything it is necessary that it should be firmly
established, Therefore the explanation of the part
that each muscle takes in the expression must be
impossible until the fact of the action and the expres-
sion of muscle has been scientifically demonstrated.
The philosophical work of Darwin could not have
been undertaken if it had not been preceded by the
experimental work of Duchenne,

The figures which illustrate the work of Darwin
are in a great measure only reproductions of the
photographs published by Duchenne about ten years
previous. However, as we have already mentioned,
attention has been recalled in France to the works
of Duchenne, a more favourable judgment has been
passed, and justice rendered to him who had opened
the way to the experimental study of physiognomy.
In 1874 the French began to devote, in the course of
anatomy in the School of Fine Arts, several lectures to
the account of what we must call the primer or grammar
of the expression of physiognomy. Happy in seeing
his works included in this classical course of instruc-
tion, Duchenne, whom death carried off a few years
later, gave to the School of Fine Arts the complete
series of large original photographs from which these

* Charles Darwin, Zhe Expression of the Emotions in Man and in
Animals.
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publications are reduced, and this beautiful collection
is to-day one of the most valuable in the French
museum of anatomy (Museum Hugnier).

Although this history must appear long it is
nevertheless very incomplete, being given only with
a particular object—that of comparing the works
of Duchenne with those preceding him. Those of
Duchenne will be made the basis of the studies which
follow. We will finish by noting, as agreeable and
instructive for the purpose, the works that treat in
a more general manner of the expression and the

physiognomy, such as those of Lemoine, Gratiolet,
and Piderit.*®

* Albert Lemoine : De la Physionomie et de la Parole. Paris, 1865
Pierre Gratiolet: De la Physionomie ef des Mouvements d’ Expression
Pans, 1865. Piderit : Wissenschaftliches System der Mimik wund
Physiopmomik, 1867,



CHAPTER XXV.
MUSCLES OF THE FACE,

Muscles of the upper part of the face: Frontal (attention) ; orbicular
of the eyelids, supzrior erdi’al portion (reflection); pyramidalis
(menace) ; superciliary (pain).—Muscles of the middle region of
the face : Great zygomatic (laughter) ; lesser zygomatic and external
common elevator (tenderness, sorrow); #lernal common elevator
(weeping bitterly) ; #ransverse of nose (lewdness).—Muscles of the
lower region of the face : Orbicular of lips ; buccinator ; triansular
of lips (contempt) ; square muscle of the lip (disgust) ; platysma
muscle of the neck.—Classification into muscles completely expres-
sive and expressive by complement.——Of associations possible and
impossible with regard to mechanism and with regard to the
nature of the passions.-—Conclusion.

THE platysma muscles of the face which are attached
by one extremity to the skeleton and by the other to
the skin, move and change the folds and the membran-
ous curtains formed by the latter. These different
cutaneous parts are very complex, but at the same
time known to persons who are the greatest strangers
to anatomy. For them it is useless to describe here
the eyebrows, the eyelids, the palpebral fissure, the
wing of the nose and the lips. We will only point
out, with regard to these parts, the signihcation of
their various anatomical terms, the employment of
which will be useful in abridging the descriptions
that follow.
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On the erebroww we distinguish a broad internal
part (towards the median axis of the face) called
the Zead of the eyebrow, and an external part called
the Zai/ of the eyebrow which becomes thinner as it
is removed from the middle line.

Each of the two extremities of a palpebral fissure
bears the name of the commissure or angle. We dis-
tinguish, therefore, on the eyelids an evfernal com-
missure or angle characterised by its pointed form, and
an nternal characterised by its rounded form, bound-
ing a small oval space called the lackrymal lake, at
the bottom of which a rose-coloured fleshy tubercle
projects (the caruncula lackrymalis). We also give
the name of commissure (or angle) to each extremity
of the buccal aperture (commissure of the lips).

Lastly, we must note a normal fold which exists
more or less marked in every subject, and the changes
of which take a great part in the expression produced
by the various muscles of the cheeks. This is the
naso-labial fold, so named because, arising from the
region bounded by the check and the side of the nose,
it is directed obliquely downwards and outwards,
passes at a short distance from the posterior border
of the wing of the nose, and terminates towards the
commissure of the lips. In the subject who served for
the experiments of Duchenne (Fig. 70, page 302) this
fold was strongly marked, as it is also in all old people.

The muscles of expression are arranged, some
around the eyes and eyebrows, occupying the upper
region of the face; the others grouped about the
wings of the nose and the mouth, so that they occupy
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the middle and especially the lower region of the
face. The first are the occipito-frontalis, the pyra-
midalis nasi, the corrugator supercilii, and the orbicu-
laris palpebravum ; the second are the zygomalticus

major and minor, the levator anguli oris, the levator
labii et ale nas:, the

compressor nasi, the
orbicularis oris (lo
which we may add the
buccinator), the tri-
angularis and quad-
ratus wmentt; finally,
in the neck and ex-
tending to the lower
lip 1s the platysina
myoides, which takes
a considerable part in
certain powerful ex-
pressions,
In the study of
_ g B each of these muscles
CONTRACTION OF THE FroNTAL _Muscms we will enter but little
(expressions of affention and asfonishment.)
into anatomical de-
tails : to point out the situation of the muscle, its fixed
insertion into the bones of the face, its direction,
and, lastly, the point of the skin where it takes its
movable insertion will be sufficient. On the other
hand, we will carefully inquire into its mechanism and
the manner in which its contraction changes the skin
of the face, and the nature and the direction of the
folds which it marks thereon. On a figure realising
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these changes we should ask ourselves what expres-
sion results. And lastly, we will endeavour to give a
drawing of this expression after a mode of represen-
tation copied from that employed by Humbert de
Superville (page 285)

A.—MUSCLES OF THE UPPER PART OF THE FACE
(FOREHEAD, EYEBROWS, EYELIDS, AND ROOT
OF NOSE).

1st. Occipito-frontalis muscle (muscle of atten-
tion).—This muscle (1, Fig. 62,
page 269)extends as a fleshy sheet,
quadrilateral in form,on each lateral
half of the forehead. Its lower
border is attached to the skin of
the eyebrow. From this origin its
fibres ascend vertically and parallel
to each other towards the region
of the roots of the hair, and be-
come continuous, at this level,
with the tendinous fibres of the
epicranial aponeurosis. This apo-
neurosis, which lines the hairy scalp
and is adherent to it, is prolonged
to the occipital region where it terminates in a fleshy
layer, the occipital muscle, which is attached to the
superior curved line of the occipital bone,

In order to understand the mechanism of the
frontal muscle it is necessary to consider it as taking
its fixed insertion at the posterior part of the skull,
through the medium of the epicranial aponeurosis and

FiG. 67.

Diagram of the fronial
weiescles (attention).
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the occipital muscle ; its free insertion is that which it
takes in the deep surface of the skin of the eyebrow.
The frontal, therefore, in contracting draws this skin
from below upwards, and consequently raises the
eyebrow, and causes the transverse folds to appear in
the skin of the forehead.

In examining (Fig. 66) a face in which this muscle
is contracted we perceive that it expresses atfention ;
if the contraction of the muscle is very great this
expression of attention changes to that of astonisk-
ment. In entering into the detail of the changes that
the face then presents we see that the eyebrow is
raised and its superior convexity is very marked, that
the eye is widely opened, clear and brilliant, and
that the forehead is furrowed on each lateral half by
curved folds concentric with the curve of the eyebrow
folds, which are continued more or less from one side
to the other, and describing curves in the middle line
with the concavity upwards. In a child or young
woman, in whom the skin is supple and elastic, it
does not give rise to the formation of folds, and the
skin of the forehead remains quite smooth during the
contraction of the frontal muscle, and then the eleva-
tion of the eyebrow, the exaggeration of its curve and
the state of the eyes, open and bright, are sufficient to
give the expression of attention,

Figure 67 is the representation of atfention, charac-
terised here solely by the form of the eyebrows and
the frontal folds.

and. TVe orbicular muscles of the eyelids (6, Fig.
62).—The orbicular muscle of the eyes is a very
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extensive muscle which encircles the palpebral orifice.
It is composed of numerous portions which can act
more or less independently, and which have not all
an equal importance in the expression of the face.

a. One part of this orbicular muscle, called the
palpebral part (orbicularis palpebrarum), is contained
in the thickness of the eyelids and produces by its
contraction the closing of the eyes. If this contrac-
tion is moderate it produces only a certain drawing
together of the eyelids and reduces the opening of the
eyes to the form of a linear slit. This state of the
palpebral opening does not constitute by itself an
expression, properly speaking, but it may be comple-
mentary to various expressions—thus, associated with
a slight contraction of the triangular muscle of the
lips, which is the muscle of disgust and discontent
{page 312), it gives to the countenance the expression
of disdain and contempt.

b. A second part of the orbicular muscle is
arranged in a circular manner on the outer side of
the eyelids and corresponds exactly to the contour of
the orbital orifice of the skeleton (Fig. 41, page 166,
and Fig. 62, page 269). This portion, which we may
call the ordital orbicular, is divided itself into two
parts: one, the ziferior orbital orbicular, the contrac-
tion of which moves the lower eyelid slightly upwards
and causes a furrow at its junction with the cheek,
and without being expressive by itself, completes the
expression of laughter by giving to it a character of
frankness and truth ; and a superior orbital erbicular,
which merits a study in detail, for it produces by
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itself a characteristic expression, that of reflection
meditation, and contemplation.

This superior orbital orbicular (muscle of reflection)
is placed beneath the skin of the eyebrow, and its
fibres, like it, describe an arc with the concavity
downwards, of which
each extremity is ad-
herent to the corre-
sponding part (in-
ternal or external
border) of the orbital
opening.  The me-
chanism therefore of
this muscle is easily
foreseen, for like all
curved muscles, more
or less fixed at their
extremities, it must
in coutraction
straighten its curve,

Fic. 68. It accordingly

Tue Urrer PART oF THE OREICULARIS o -
PAr e 2 5 AR (o A changes in the same

manner the eyebrow
to the skin of which it is adherent, and effaces its
curve, rendering it straight transversely ; it depresses,
and consequently makes tense, the skin of the fore-
head, causing its wrinkles to disappear.

In examining (Fig.68) a face in which this muscle
is contracted we perceive that it expresses reflection.
In Figure 68, owing to the great development of
the eyebrow, which is greatly lowered, its hairs
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descend into the eyes, and the expression is rather
that of painful reflection of intense application of the
mind pre-occupied with sadness; but we see in every
case that this expression is obtained essentially by
the lowering and straight direction of the eyebrow,
which veils the eye and effaces all wrinkles on the
forehead. This change of the features is precisely
the reverse of that produced by the
frontal muscle, as is shown by
the comparison of Figures 66 and
68, and in fact the two states of the
mind corresponding to the expres- ‘
sion given by each of the muscles "‘,“—'*‘“""—-"'
are precisely ‘the reverse of each
cther. We cannet be at the same =
time attentive to an external object
and meditating in reflection. Usu-
ally the succession of these states of S o
the mind and of the physiognomy Pigram representation of
is as follows :—We are attentive to
that on which we are looking, the eye open, brilliant,
the eyebrow raised, and the forehead wrinkled (con-
traction of the frontal muscle); afterwards we reflect
on what we have seen and are, so to speak, away from
the external world—the eyebrow lowered, the forehead
smooth, and the eye veiled (contraction of the superior
orbital orbicular), or the eyes may be closed (contrac-
tion of the whole of the orbicular of the eyelids).
Figure 69 is the representation of re¢flection, cha-
racterised by the absence of the frontal folds, the
depression of the eyebrows and the presence of two
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small vertical folds in the space between the eyebrows,
to which the depression of the eyelid gives rise (Fig.
68). This representation of reflection (Fig. 69) does
not acquire its full demonstrative signification until we
compare it with that
of attention (Fig.67).
3rd. Pyramidalis
muscle (or muscle of
menace).—Thissmall
muscle, situated in
the space between
the eyebrows on a
level with the root
of the nose (9, Fig.
62, page 269), is
formed by short
vertical fibres, of
which the inferior
extremityisattached
to the nasal bones
SUPERCILIARY MuscLE (sorrow). (Flg 41, page 166)
and the superior to
the deep surface of the skin of the space between
the eyebrows.

The mechanism of this muscle therefore produces
this essential result :—Taking its fixed insertion at
the nasal bones, it draws downward the skin of the
space between the eyebrows, forming there short
transverse folds, and depresses slightly the head of
the eyebrow.

In a face where this muscle is contracted (sce
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the atlas of Duchenne, page 289) the expression
is that of harshness, menace, and aggression. With
regard to the physiognomies which Duchenne
produced with this contraction, we can readily
believe that if the subject was represented in
full its attitude should be that of menace; that, for
example, it would shake its fist or
brandish a weapon.  Moreover,
anything which throws a shadow
or a dark look between the eye-
brows gives to the physiognomy a
character of harshness, as when
the contraction of the pyramidalis
produces the transverse folds in
this region. Therefore, in those
persons in whom the eyebrows seem
to meet, owing to an exaggerated
development of hair in the space
between, the physiognomy always
presents at first sight the stamp of
severity and harshness, which may not agree in the
least with the true moral character of the subject
The expression of the pyramidalis is too delicate, and
due to a change of the features too local and slight
for us to express it by a drawing, as we have done in
the case of the preceding muscles.

4th. Superciliary muscle (or muscle of pain).—
This short muscle is deeply hidden beneath the skin
of the region of the head of the eyebrow. Its fixed
insertion is into the frontal bone, above the super:
ciliary arch; from this origin its fibres are directed

FiG. 71.

Diagram representation of
Sorrow,
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ontwards and slightly downwards to be inserted into
the deep surface of the skin at the middle of the eye-
brow (page 293).

Its mechanism consists therefore in drawing the
eyebrow inwards and
slightly upwards, and
as it is attached to
the middle of the eye-
brow it draws it to-
gether at this point,
namely, towards its
inner part  The eye-
brow is therefore, so
to speak, abruptly
hooked upwards and
inwards, like a curtain
that has been tucked
up and attached to a
fixed point. It there-
fore produces on the
skin of the forehead
folds concentric to
this gathering together of the eyebrow and situated
in the middle of the forehead.

Figure 70 represents, after a photograph of Du-
chenne, the state of the physiognomy caused by the
contraction of the superciliary muscle. This phy-
siognomy has an expression characteristic of suffering,
and with a greater accentuation of the action of the
muscle shows in the highest degree the expression of
physical or mental agony.

GrEAT ZvGomaTic MuscLe (expression of
paiely and Jauchier).
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We see that the only parts changed in this
physiognomy (compare Fig. 66, page 296) are the
head of the eyebrow and the region between the
eyebrows on the forehead, therefore pain is expressed
by the raising of the head of the eyebrow and its
gathering together abruptly at the middle, and by the
oresence of the short folds immediately above this
and the more extended folds occupying the middle
region of the forchead.

Figure 71 is the representation of pain, expressed
by the changes only of the region of the head of the
eyebrow (compare for contrast with Fig. 73 following).

B.—MUSCLES OF THE MIDDLE KREGION OF THE
FACE,

sth. The great zygomaiic muscle (or muscle of
laughiter)—This muscle (11, Fig. 62), called also the
external oblique elevator of the commissure of the lips,
has its fixed attachment on the cheek-bone; from
this origin it is directed obliquely downwards and
inwards (in front) to be inserted into the deep surface
of the skin of the commissure of the lips,

Its mechanism consists in drawirg this commissure
upwards and outwards, and from this action there
follow in the expression of the countenance some
complex changes easy to foresee a priori ; at first the
orifice of the mouth is enlarged transversely; its
direction ceases to be straight since its external
extremity is raised, so that each lateral half of the
mouth is directed obliquely upwards and outwards,

U
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As the naso-labial line (Fig. 66) ends, by its inferior
extremity, near the commissure of the lips, this inferior
extremity of the naso-labial line is also carried up-
wards, describing a slight curve concentric to the
commissure of the lips, at the same time that the rest
(the whole) of the naso-labial line ceases to be straight
and describes a curve with its convexity downwards.
The skin of the cheek gathered up
towards the cheek-bone becomes
more prominent, and forms, to-
wards the external angle of the
eye, several radiated folds (com-
monly called crows’-feet) which
throw a slight shadow beneath the
external angle of the eye; this
causes us to imagine that the line
of the eyelids is a little raised on
the outer side (becomes slightly
oblique upwards).

Figure 72, representing the con-
traction of the great zygomatic
muscle, affords us the frank expression of gaiety and
laughter, and we see that the changes of the physiog-
nomy take place only, as we have already said, in
the line of the lips, the naso-labial line, and the ex-
ternal angle of the eyes. :

Figure 73, giving the representation of laughter,
according to the preceding description of the great
zygomatic muscle, is very similar to the corresponding
ficure of Humbert de Superville (Fig. 65, page 285),
only, in order to express the reality without having

FiG, 73.

Diagram representation
of lengiiier.
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regard here to appearances, we have drawn the lines of
the eyes horizontal ; and again, the naso-labial furrow
has been represented with its form convex downwards
and inwards for the upper two-thirds, and with the
slicht hook which its inferior extremity describes.
This naso-labial furrow is of the utmost importance as
regards the expressions produced by all the muscles
of the region of the lips, as we
shall see in all the following
muscles.

6th. The lesser zygomaiic and
common external elevator (muscle
of grief).— On the inner side of | =
the great zygomatic there exists
frequently (10, Fig. 62, page 269), /..:'--.\
but not constantly, a small muscular
fasciculus which arises from the
anterior part of the cheek-bone Whrec .
and descends to be inserted into Diagram representation
tie thickness af the upper lip. & "= el arven
This muscle, called the lesser z1g0-
matic, does not take part in the expression of laugh-
ter ; in fact it changes the naso-labial furrow in the
same manner as the following muscle (the external
common elevator), and so expresses, as we shall see,
emotion, sadness, and grief.

The common external elevator (of the lip and the
wing of the nose) arises (14, Fig. 62, page 269) from
the inferior border of the orbit and descends to the
upper lip, giving off sometimes, but not constantly,
a small fasciculus to the wing of the nose.

1

v/
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Its contraction raises the upper lip itself, but not
the labial commissure, so that each half of the line of
the lips, raised within and remaining depressed at its
outer extremity, becomes slightly oblique from above
downwards and from within outwards (the reverse
of the obliquity produced by the great zygomatic
muscle), at the same time the centre of the naso-
labial furrow is raised and the fur-
row becomes curved with its con-
cavity downwards and inwards (the
reverse of the curve produced by
the great zygomatic).

B By means of these changes the
\‘\ physiognomy takes the expression

)

of discontent, emotion, and grief
(see the atlas of Duchenne).
We give here only one drawing
FiG. 75. (Fig. 74) in which are shown the
Diagram representation  LWO €ssential changes produced by
of the infernal common this muscle (obliquity of the line
f?ffi::,f;mmﬂ R of the lips and curve of the naso-
labial furrow), which seems to us
to show in a satisfactory manner the expression of
grief in tears. We comprehend the value of this
drawing better by comparing it with the Figure 73.
We see that the changes produced by the muscle of
grief (lip and naso-labial furrow) are precisely the re-
verse of those produced by the muscle of laughter, as
the two corresponding emotions are the reverse of each
other. We remark also how slight is the distance
which separates these two muscles, and how delicate
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in anatomical arrangement are the shades which
separate them, so delicate that authors do not agree
as to whether the muscle found between them, the
lesser zygomatic muscie, when it exists, should be
considered as associated with the great zygomatic
or, as we think, with the common external elevator.
Beyond doubt their anatomical relations should re-
mind us, in the nature of the passions and their
expression, how small a distance exists between
laughter and tears.

7th. The common internal elevator (muscle of
sobbing, of weeping bitterly)—This muscle (7, Fig. 62)
arises above from the internal border of the orbit; it
descends almost vertically to be inserted by some of
its fibres into the wing of the nose, and by the ma-
jority into the upper lip, not far from its central portion.

It therefore raises the middle of the lip, the labial
commissure remaining fixed, and gives accordingly to
each half of the line of the lips an oblique direction
downwards and outwards (like the preceding muscle,
but in a more characteristic manner); at the same
time it dilates the nostril by raising the wing of the
nose ; lastly, by the pulling that it exercises vertically
on the skin of the naso-labial furrow, it raises en
masse the inner and upper part of this furrow and
renders it straight, causing it to form a species of
groove wherein the tears flow when they pour abun-
dantly from the inner angle of the eyelids. These
changes (sec the atlas of Duchenne) give to the
physiognomy the expression of grief with abundant
tears, or of weeping bitterly.
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The drawing of Figure 75 renders this expression
to a certain degree, but it is difficult to realise with
the simple elements we use in these formule. We
see that all the folds of the face converge towards the
inner angle of the eye, or towards the point of
attachment of this muscle.

8th. Transverse muscle of the nose (muscle of lewd-
ness)—This muscle (9, Fig. 62) is attached to the
skin of the cheek on a level with the lateral parts of
the nose, from this origin it is directed transversely
on the lateral surface of the nose to reach the back of
that organ where a thin aponeurosis establishes the
continuity between that of one side and that of the
other.

This aponeurosis, which embraces the back of the
nose, forms the fixed point towards which these
muscles draw the skin of the cheek and nose so as to
mark on the lateral surface of the nose a series of
vertical folds (perpendicular to the direction of the
muscle).

Duchenne considered the change produced by
these muscles to be characteristic of the expression of
lewdness. Perhaps this muscle by itself is not suffi-
ciently expressive, but when its contraction accom-
panies that of certain other muscles, we find very
clearly in the physiognomy the element of lewdness
pointed out by Duchenne. In his atlas this author
gives the photograph of a countenance in which he
had produced contraction of the frontal, the great
zygomatic, and the transverse; a countenance of
which the expression may be directly interpreted as
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that of an old man in whom the atfention (frontal)
is agrecably excited (great zygomatic) by a spectacle
arousing /letwd ideas (transverse); the face produced
by Duchenne would be, for example, a study of the
physiognomy for a head of the old man in the classic
subject of Susanna in the bath.

We have not attempted to represent by a drawing
an unsatisfactory and perhaps doubtful idea of the
expression of this muscle.

C.—MUSCLES OF THE LOWER PART OF THE FACE,

gth. Orbicularis muscle of the lzps.—In the thickness
of the lips as in that of the eyelids, is arranged a
muscle, the fibres of which surround the orifice of the
mouth, this orbicular of the lips (15, Fig. 62) possessing
principally functions not pertaining to expression but
to the duties devolved on the lips (prehension of food,
mastication, suction, &c.); if it takes any part in the
play of the physiognomy, it is only by imparting to
it those changes which constitute a slight grimace
rather than a real expression. As in the orbicular of
the eyes we distinguish in it the internal fibres cor-
responding to the free border of the lips and the
external more eccentrically placed. If the first alone
contract (internal orbicular) they tightly close the
orifice of the mouth, pressing against the teecth the
free border of the lips, from which they cause the
rosy and fleshy aspect to disappear. We have
then the movement commonly known as biting the
{tps. If the second (external orbicular) contract
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solely, they project the lips forwards and render
their orifice prominent and rounded, this is the action
called pouting.

We will not dwell at length on the muscle which
constitutes the fleshy layer of the cheeks and forms
the lateral walls of
the cavity of the
mouth. This muscle
called the duccinator
(buccinare, to play
the trumpet) takes
part only in those
functions, of which
the opening and the
cavity of the mouth
are the seat ; it plays
an important part in
mastication by bring-
ingbeneaththecrown
of the teeth the food
which falls outside
TriANGULAR MuscLE oF THE Lips (expression e EI.I“.H::!DIE.I' arches

of discontend, of contemp?). LBStl}r} it aids in thﬁ

articulation ofsounds

and the playing of wind instruments (whence its

name of bduccinator), for it is the contraction of this

muscle that expels from the mouth the air which
inflates the cheeks.

1oth. Z/e triangular muscle of the lips (muscle of
contenpt).—This muscle belongs to the lower lip. It
forms (16, Fig. 62) a small fleshy triangle of which

Fig. 76.
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the base is attached to the lower jaw, to the outer side
of the symphysis of the chin, and from this origin its
fibres converge towards the commissure of the lips
where, by the apex of the triangle, it is inserted into
the deep surface of the skin.

This muscle depresses the labial commissure and
therefore renders the line of the lips oblique down-
wards and outwards; again, it
draws downwards the inferior ex-
tremity of the naso-labial furrow
so as to render this furrow almost
straight, except at its inferior ex-
- tremity which describes a slight
curve embracing the labial com-
missure.

The expression produced by
this change, if they are slightly
marked, is that of saduess; if they Fic. 77.
are very - much: so, ‘that ©of wne '  Shumm: reoriiari
tempt. We have alre.ady seen f:u:i_':i“":i?f;;xi ;f o
(page 299) that the partial closing
of the eyelids usually helps to complete the expression
of contempt.

Figure 76, copied from Duchenne, renders well, by
the contraction only of the two triangular muscles of
the lips, the expression of discontent and scorn. The
depression of the commissure of the lips is character-
istic, and the naso-labial furrow, very marked in the
subject under experiment, is greatly changed in its
direction and in the form of its inferior extremity,
according to the mechanism that we have explained.
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Lastly, the drawing of Figure 77 gives, so to
speak, the graphic formula of contempt in marking,
after the preceding figure, the inferior part of the
naso-labial furrow, and the concentric folds which it
forms below this extremity.

11th. The square muscle of the /lower lip (muscle
of disgust).—This muscle (17, Fig. 62), partly hidden
by the base of the preceding, arises like it from the
anterior part of the horizontal branch of the inferior
maxillary, from this origin the fibres ascend obliquely
upwards and inwards to be inserted into the whole
length of the lower lip,

It depresses the lower lip, turning it outwards
more or less strongly, so as to produce the grimace
characteristic of a person who, having introduced into
the cavity of the mouth a morsel of food which he
does not find to his taste, rejects it forcibly, forming
a species of groove with the lower lip turned out-
wards; if the contraction is less energetic the
physiognomy expresses disgust.

We must refer to the atlas of Duchenne for
the reproduction of this expression, always more
or less rude, and have not attempted a drawing
with a simple line as the indication of the labial
fissure.

12th. Platysma muscle of the neck—On each lateral
half of the anterior surface of the neck is extended
a thin muscular sheet lining the skin (25, Fig. 53,
page 207). This platysma muscle is attached below
to the upper parts of the chest, from which origin
its fibres are directed obliquely upwards and forwards
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towards the lower jaw, to be inserted into the skin of
the chin, of the lower lip, of the commissure of the
lips and of the cheek ; the more superior fibres are
almost horizontal extending from the skin of the
region of the ear towards that of the labial commis-
sure ; to these superior fibres we sometimes give the
name, but little justified, of the risorius of Santorini.

The platysma, which is not expressive by itself,
adds its contraction to that of various muscles of the
face, so as to give to the corresponding expression a
character of terrible energy ; the risorius of Santorini
does not therefore produce the expression of laughter
(of gaiety), but only that of grinning, of forced
laughter, threatening, or sneering. The platysma in
all these cases acts by depressing the lower jaw,
slightly opening the mouth, and drawing the labial
commissure downwards ; it marks at the same time a
series of transverse folds on the skin of the neck.
These clements are capable of giving to the physiog-
nomy a terrible character, which Leonardo da Vinci
has so well observed when, in his chapter on the
mode of representing a person in a state of violent
anger, he says, “ make the sides of the mouth in a
bow, the neck thick and swollen, and marked with
wrinkles in front.”

If the characteristic changes of the contraction of
the platysma of the neck accompany those produced
by the frontal muscle, the physiognomy, as the series
of photographs of Duchenne shows, takes the ex-
pression of attention and astonishment produced by
a terrible spectacle. Associated with that of the
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superciliary, the expression becomes that of acute
pain, as, for example, in a wretch under torture, or a
victim torn by a beast of prey. If the contraction
of the pyramidalis is accompanied by that of the
platysma we have the expression of a savage and
barbarous threat, &c.

General considerations—Associations and combina-
tions.—From the enumeration we have made of the
facial muscles from the forehead to the neck, we must
perceive that, among these muscles, there are some
which are by themselves completely expressive (e.g,
the frontal, superciliary and great zygomatic) and
others which are expressive only in a complementary
sense, or intended only to complete or change an
expression produced by another muscle (such are the
palpebral portion of the orbicular of the eyelids, the
transversalis of the nose and the platysma of the
neck), and lastly, others which are almost non-expres-
sive, but yet associated with the true muscles of the
expression (eg. the buccinator). But we have not
space here to dwell on these classifications.

A more important question is that of the associa-
tion of the action of various muscles, and especially
of the muscles which are completely expressive by
themselves. The expression peculiar to each of these
muscles is, so to speak, one of the syllables or words
of the language of physiognomy, but like every other
language physiognomy associates these syllables and
words to arrive at its expressions. Now experience
shows that usually these associations and combina-
tions are composed of few elements, usually two
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suffice, three muscles are sometimes in play simul-
taneously, hardly ever four.

Again, if we endeavour to realise these combina-
tions theoretically, by supposing the contractions of
two muscles associated at random, we soon perceive
that among the combinations some are easy and
ordinary, and this is on account of the nature of the
passions which we suppose associated and the me-
chanism of the corresponding muscles, while others
are impossible for the same reason.

The following is an example of easy combination
concordant both to the passions and also to the
muscular mechanism, viz, the combination of the
contraction -of the frontal and of the great zygomatic,
or of attention and laughter. On the one hand atten-
tion (frontal) might be excited by a spectacle which
provokes laughter (zygomatic); on the other hand
the frontal muscle and the great zygomatic being
situated, the one in the forehead and the other in the
cheek, acting, one on the eyebrow, the other on the
lips, the mechanism of one is independent of that of
the other ; this however, from an anatomical point of
view, does not prevent the two contracting simul-
taneously, exactly as the biceps might contract in
order to flex the fore-arm, at the same time that the
common extensor of the fingers extends the digital
phalanges.

On the other hand, as impossible combinations
discordant both to the sentiments and muscular
mechanism, we may, for example, consider the simul-
taneous contraction of the frontal and the superior
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orbital portion of the orbicular of the eyelids. The
first muscle expresses attention, the second reflection,
or two states of the mind opposed to each other,
which cannot be at the same time open to external
phenomena and meditating in internal analysis.
Again, the first muscle raises, the second depresses
the eyebrow, which cannot be at the same time drawn
in two opposite directions ; just as, to take an example
from the muscles of the limbs, the fore-arm cannot be
at the same time flexed by the action of the biceps
and extended by that of the triceps.

By submitting them to the same analysis we see
that nothing is easier or more concordant to their
mechanism and to the passions than the simultaneous
contraction of the frontal and the triangular of the
lips (attention and contempt), of the superciliary and
the square muscle of the lips (pain and disgust), the
pyramidalis and the internal common elevator (menace
and sorrow), &c. On the contrary, for the same
double series of reasons we find impossible and dis-
cordant associations, such as those of the great
zygomatic and the square muscle of the chin (gaiety
and disgust), the pyramidalis and the superciliary
(menace and pain), and of the internal common
elevator and the great zygomatic (sorrow and
laughter).

There are, however, combinations which at first
sight appear discordant to the nature of the passions,
but which are found notwithstanding not to have any
obstacle to their realisation in the mechanism of the
countenance. We take, for example, the superciliary
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and the great zygomatic: one expresses pain, the
other laughter—two expressions of an opposite na-
ture ; however, as these muscles correspond, one be-
longing to the head of the eyebrow, the other to the
labial commissure, they can act without one counter-
acting the other, and we may well understand their
simultaneous contraction. Now on reflection we find
that this association, anatomically possible, is often
realised, notwithstanding the apparent incompati-
bility of the corresponding passions. In the midst of
violent physical pain, which causes the involuntary
and irresistible contraction of the superciliary, a
serene and powerful will finds still the energy to
smile. In order to find the realisation in a work of
art it is sufficient to study the expression of the
countenance of Seneca in the painting by Giordano.,
A similar example is offered by that of a young
woman who has become a mother, and who, though
still quivering with the pain of childbirth (superciliary
muscle), is divided betwixt the physical pain and the
mental joy of seeing the infant to whom she has
given birth and at whom she smiles (great zygomatic
muscle).

These latter examples show that the anatomical
conditions take the lead up to a certain point of
those which result from the nature of the passions,
and that a combination of expressions is possible
only when it can be realised with regard to the facial
muscles.

We will finish here these short instructions on
the physiology of the face, happy if we have been
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successful in showing the artist that in the play of the
face there is neither fancy, caprice, nor inspiration,
but that all is subject to exact and precise rules
which are the orthography of the language of physi-
ognomy, and that the possible combinations are both
large and varied, so that the artist can preserve his
liberty of action while conforming to these rules, as
the poet observes those of grammar without being
on that account embarrassed in the scope of his
ogenius.
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Arithmetics, Cassell's ' Belle Sauvage.” By Georce Ricks, B.Sc.
Lond. With Test Cards. (Lisf on application.)

Atlas, Cassell's Popular. Containing 24 Coloured Maps. 2s. 6d.

Book-Keeping. By Tueoporg Jones. For Schools, 2s.; cloth, 3s.
For the Million, 25. ; cloth, 35. Books for Jones's System, 2s.

British Empire Map of the World. By G. R. Parxin and J. G.
BarTtHoLomEw, F.R.G.5. 25s.

Chemistry, The Public School. By J. H. Anperson, M.A. 2s.6d.

Cookery for Schools. By Lizzie HEriTacE. 6d. 3

Dulce Domum. Rhymes and S{mFE for Children. Edited by Jouw
Farmer, Editor of ** Gaudeamus,” &ec. Old Notation and Words, 5s.

N.B.—The words of the Songs in * Dulce Domum " (with the Airs bouh
in Tonic Sol-fa and Old Notation) can be had in Two Parts, 6d. each.

Euclid, Cassell's. Edited by Prof. WaLLace, M.A, 1s.

Euclid, The First Four Books of. New Edition. In paper, 6d. ; cloth, od.

Experimental Geometry. By Pavr BerT. Illustrated. 1s.6d

French, Cassell's Lessons in. New and Revised Edition. Parts L.
and I1., each 2s. 6d. ; complete, 45. 6d. Key, 15. 6d.

French-English and English-French Dictionary. Enfirely New
and Enlarged Edition. Cloth, 3s. 6d. ; superior binding, §s.

French Reader, Cassell's Public School. By G. S. Congap. 2s.6d.

Gaudeamus. Songs for Colleges and Schools. Edited by Joun FARMER.
gs. Words only, paper covers, 6d. ; cloth, gd. 5 :

German Dictionary, Cassell's New (German-English, English-
German). Cheap Edition. Cloth, 35. 6d. Superior Binding, 5s.

Hand and Eye Training. By G. Ricks, B.5c. =z Vaols., with 16 Coloured
Plates in each Vol. Cr. 4lo, 65. each. Cards for Class Use, 5 sets, 1. each.

Hand and Eye Training. By Georce Ricks, B.Sc., and Joserum
VauvcHawn. lllustrated, Vol. I, Designing with Coloured Papers.
Vol. 1I. Cardboard Work., 2s. each. Vol 11I. Colour Work
and Design, 3s. '

Historical Cartoons, Cassell's Coloured. Size 45 in. x 35 in., 2s.
each. Mounted on canvas and varnished, with rollers, 5s. each.

Italian Lessons, with Exercises, Cassell’s. Cloth, 3s. 6d.

Latin Dictionary, Cassell's Mew. (Latin-English and English-Latin.)
Revised by J. R. V. MarcuanT, M.A,, and J. F, CHARLES, B.A.
Cloth, 3s. 6d. Swuperior Binding, 58.

Latin Primer, The First. By Prof. PosTcATE. IS.

Latin Primer, The New. By Prof. J. P. PostcaTE. 2s5. 6d.

Latin Prose for Lower Forms. By M. A. BavrierLp, M.A. 2s. 6d.
Laws of Every-Day Life. By H. O. ArnoLp-ForsTer, M.P. 15, 6d.
Special Edition on Green Paper for Persons with Weak Eyesight. 2s,

Lessons in Our Laws; or, Talks at Broadacre Farm, By H. F.
LesTER, B.A. Parts L. and 11., s. 6d. each.

Little Folks' History of England. lllustrated. 1s.6d.

Making of the Home, The. By Mrs. SamueL A, BArRNeETT. 1s. 6d.

Marlborough Books:—Arithmetic Examples, 3s. French Exercises,
3s.6d. French Grammar, 25, 6d. German Grammar, 3s. 6d.

Mechanics and Machine Design, Numerical Examplesin Practical.
By K. G. Braing, M.E. New Edition, Revised and Enlareed. With
79 lllustrations. Cloth, 2s. 6d.

Mechanics for Young Beginners, A First Book of. By the Rev.
J. G. EasTon, M A. 4s. 6d.



Selections from Cassell & Company's Publications,

Matural History Coloured Wall Sheets Cassell's New. 17 Sub-
jects. Size 39 by 3rin. Mounted on rollers and varnished. 3s.each.

Object Lessons from Nature. By Prof. L. C. Miart, F.L.S. Fully
Ilustrated. New and Enlarged Fdition. Two Vols., 1s. 6d. each.

Physiology for Schools. By A. T. ScworieLp, M.D., M.R.C.5., &e.
Illustrated. Cloth, 1s. gd.; Three Parts, paper covers, 5d. each ; or
cloth limp, 6d. each.

Poetry Readers, Cassell's New. Illustrated. 12 Books, 1d. each; or
complete in one Vol., cloth, 15. 6d. : .

Popular Educator, Cassell's NEW. With Revised Text, New Maps,
New Coloured Plates, New Type, &c. In 8 Vols., §5. each; or in
Four Vaols,, hall-morocce, 50s. the set. : A

Readers, Cassell’'s ** Belle Sauvage.” An entirely New Series. Fully
llustrated. Strongly bound in cloth. (List ox applicatron.)

Readers, Cassell's ** Higher Class." (Lisf on apgplication.)

Readers, Cassell's Readable. lllustrated. (List on application.)

Readers for Infant Schools, Coloured. Three Books. 4d. each.

Reader, The Citizen. By H. O. ArrnovLp-ForsTER, M.P. lllustrated.
15.6d. Also a Sceifish Edition, cloth, 1s. 6d.

Reader, The Temperance. By Rev. J. Denwis Hirp. 1s. 6d.
Readers, Geographical, Cassell’'s New. With numerous lllustrations,
(List on apgplication.) i
Readers, The ** Modern School® Geographical, (Ldsf on npﬁfuaffm.]
Readers, The ** Modern School.” lllustrated. [Lisf on agpfication.)
Reckoning, Howard's Art of. By C. Frusuer Howarp. Paper

covers, 15. ; cloth, 25. New Edition, 55.

Round the Empire. By G. R. Parxin. Fully Illustrated. 1s. 6d.

Science Applied to Work. By J. A. Bower. 1s.

Science of Everyday Life By ]J. A. Bower. Illustrated. 1s.

Shade from Models, Common Objects, and Casts of Ornament,
How to. By W. E. Searkes., With 25 Plates by the Author. 3s.

Shakspere's Plays for School Use. g Books. Illustrated. 6d. each.

Spelling, A Complete Manual of. By J. D. MorgcLr, LL.D. 1s.

Technical Manuals, Cassell’s. Illustrated throughout :—
Handrailing and Staircasing, 38. 6d.—Bricklayers, Drawing for, 35.—
Building Construction, 2s. — Cabinet-Makers, Drawing for, 35. —
Carpenters and Joiners, Drawing for, 38. 6d.—Gothic Stonework, 3s5.—
Linear Drawinz and Practical Geometry, 25.—Linear Drawing a
Projection, The Two Vols. in One, 35. 6d.—Machinists and Engineers,
Drawing for, 45. 6d.—Metal-Plate Workers, Drnwing for, 35.—Model
Drawing, 35.—Orthographical and Isometrical Projection, 2s5.—Practical
Perspective, 3s.—Stonemasons, Drawing for, 3s.—Applied Mechanics,
by Sir R. 5. Ball, LL.D., 2s.—Systematic Drawing and Shading, 2s.

Technical Educator, Cassell’s New. With Coloured Plates and En-
gravings. Complete in Six Volumes, 5s. each.

Technology, Manuals of. Edited by Prof. AvrTow, F.R.S., and

Ricuarp WormeLL, D.Sc., M.A. Illustrated throughout :—
The Dyeing of Textile Fabrics, by Prof. Hummel, s5s.—Watch and
Clock Making, by D). Glasgow, Vice-President of the British Horo-
logical Institute, 45. 6d.—Steel and Iron, by Prof. W. H. Greenwood,
F.C.5., M.I.C.E., &c., 55.—Spinning Woollen and Worsted, by W. §,
B, McLaren, M. P., 45. 6d.— Design in Textile Fabrics, by T. K. Ashen-
hurst, 4s8. 6d.—Practical Mechanics, by Prof. Perry, Ie:I.E.. 3s. bd.—
Cutting Tools Worked by Hand and Machine, by Prof, Smith, 3s. 6d.

Things New and Old ; or, Stories from English History. By
Hg_ 0. Arnorp-ForsteEr, M.P, Fully lllustrated, and strongly bound
in Cloth. ESrandards 1. & II., gd. each; Standard 111., za. %
Standard 1V,, 1s. 3d. ; Standards V., VL, & VII., 1s. 6d. each,

This \Hggrld of Ours. By H, O. Arnorp-ForsTER, M.P. lllustrated,
3s. 6d. :
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Books for YJoung People.

# Little Folks " Half-Yearly Volume. Containing 432 4to pages, with
about 2c0 Illustraticns, and Pictures in Colour. Boards, 3s. 6d.; cloth, 5s.
2 1 r the Little Ones. With Original Stories and Verses,

i Eﬁ:;{lrm;h ﬁﬁ":ﬁ]:lgrﬁﬂul:. Yearly Volume. Hnardgs, 25. 6d. ; cloth, 3s. 6d.

Beneath the Banner. Being MNarratives of Noble Lives and Brave
Deeds. By F. J. Cross. lllustrated. Limp cloth, 1s. Cloth gilt, 2s,

Good Morning! Good MWight! By F, J. Cross. lllust:ated. Limp
cloth, 15., or cloth boards, gilt lettered, 25.

Five Stars in a Little Pool. By EviTa Carringron. Illustrated. 6s.

The Cost of a Mistake. By Saran Pirr. Illustrated, New Edicion. 2s 6d.

Beyond the Blue Mountains. By L. T. MEapE. 5s.

The Peep of Day. Casseli's [liustrated Edition. 2s. 6d.

Maggie Steele’s Diary, By E. A. DiLLwyn.  2s. 6d.

A Book of Merry Tales, By Maccie Browng, “ SHEILA,” IsABEL
WiLson, and C. L. MaTEaux. lllustrated. 3s. 6d.

A Sunday Story-Book. By Maccie BrRowNE, 5am BrowNE, and AunT
ETuer. Illustrated. 3s. 6d.

A Bundle of Tales. By Maccie Browne (Author of “*Wanted—a
King,” &c.), Sam BrownE, and AunT ETHEL, 3s. 6d.

Pleasant Work for Busy Fingers. ByMaccie Browng, Illustrated. 5s.

Born a King. By Fraxces and Marv ArnoLn-ForsTER. (The Life of
Alfonso XIII., the Boy King of Spain.) Illustrated, 1s,

Cassell's Pictorial Scrap Book. Six Vols. 3s. 6d. each.

Schoolrocm and Home Theatricals. By ArTHUrR WaucH. Illus-
trated. New Edition, Paper, 1s. Cloth, 15, 6d,

Magic at Home. By Prof. HorrFman. lllustrated. Cloth gil:t, 3s. 6d,

Littie Mother Bunch. By Mrs. MoLesworTH. Illustrated. New Edicion,
Cloth. 2s. 6d4.

Heroes of Every-day Life. By Lavga Lane. With about 20 Full-
page lllustrations. Cloth. 2s. 6d.

Bob Lovell's Career. By Epwarp S. ELLis. 58.

Books for Young People. Cheap Edition. lllustrated. Cloth gilt,
5358. 6d. each.

The Champion of Odin; or, Bound by a Spell; or, The Huanted

Viking Life in the Days of Witch of the Forest. By the

Old. By ]. Fred, Hodgetts. Hon, Mrs. Greene.
Under Bayard's BEanner. By Henry Frith.

Books for Young People. Illustrated, 3s. 6d. each.

Told Dut of Sehool. By A. ]J. | #*The Palace Beautiful. By L T
Daniels. i § Meade.
Red Roge and Tiger Lily. By | #Polly: A New-Fashionad Girl. By
L. T. Meade. : L. T. hMeade.
The Romanc: of Invention. Dy “Follow My Leader.” By Tallgt
James Burnley. Bazinegs Reed.
#Haenful Fut-en, Dy L. T. Meade., | *A World gl Girls: The Story of
® | he White Houso at Toch Gow. a School. By I T. Meade,
By Mis, Fite. ; Lost ameong White Afrigans, Ly
A Sweet Girl Graduate. By L, T, David Ker.
Meade, For Fortunsand Glory: AStory of
Fhe King's Command: A Story the Boudan War., By Lewis
ior Girle. By Maggie Symington, Hough.

P dse procurable in superior dinding, e, each
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‘ Peeps Abroad'' Library. Cheap

Eambles Round London. By C.
L. Matéaux. [llustrated.

Arcund and About 0ld England.
By C. L. Maténux. Ilustrated.

Taws and Clawe. By one of the
Authors of ** Poems written for a
Child.” Iustrated,

Decigive Events in History,
Bv Thomas Archer. With Original
1Hus® rations,

The Yrus Hobinsom Crusoes
Cloth gile.

The ‘*Cross and Crown' Series.

Fresdom’s Sword: A Story ofthe -
Days of Wallace and “Bruce.
By Anniec 5. Swan.

SBtrong to Suffer: A Story of
the Jews. E. Wynne.

Heroes of the Indian Empire;
or, Stories of Valeur and
Vietory. By Ernest Foster.

In Lettera of Flame: A Sto
of the Waldenses. By C.
Matcaux,

Editions. Gilt edges, 2s. 6d. each.

Peeps Abroad for Folks at Home,
et J{Ii,!l““mr:d “"i“g"lli.i:}litid Plac
venturesin ;

By Dr. Gordon Stables, R.N,  Llus-

trated.
Explorers. By Thomas
HMustrated, Nesw and Cleea per
Hdition.
Early Exploreras. By Thrmas Frost,
Home Chat with eur Young Folks,
Tlluserated throughout.
Jungle, Peak, und Plain. Ilustrated
throughout.

IMustrated. 2s.6d. each.

Through Trial to Triumph. By
Madeline B, Hunt.

By Fire and Sword: A Story of
the Huguenots. By Thomas
Archer.

dam Hepburn's Vow: A Tale of
A Kirkaa?nd Covenant. By Annie

5. Swan.

. X1IT1.; or, The Story of the
HﬂLml‘- Veatal A THe Af Early

Christian Days. By Emma Marshall

“* Golden Mottoes' Series, The. Each Book containing 208 pages, with
Four full-page Original Illustrations. Crown 8vo, cloth gilt, 2s. each.

“Nil Desperandum.” By the
Rev. F. Langbridge, M. A.

“:Bii,q.r and Forbear.” By Sarah
itt.

“Foremost if I Can.” By Helen
Atteridge.

Cassell’s Picture Story Books.

* Honour is my Guide.” By Jeanie

Hering (Mrs. Adams-Acton).
“Aim at a Sure End.” By Emily
Searchfield.

“He Conquers who Endures.” Dy
the Author of * May Cunninghams
Trial," &c.

Each containing about Sixty Pages of

Pictures and Stories, &c. 6d, each.
Little Talks. Daisy's Story Boolk. Auntie's Stories,
Eright Btara. Dot's Story Book, Birdie's Story Bool.
Nursery Toys. | A Nest of Stovies. Little Chim:s,
Fet's Posyv. Good-Wight Stories. A Bheaf ol ‘Tales,
Tiny Tales. Chats for Small Chatterers, Dewdrop Siories.

Illustrated Books for the Little Ones.

All INustrated. 1Is. each ; cloth

Bright Tales & Funny Fietures.
Merry Litile Twles.

Little Tales for Little People.
Little People and Their Pets.
Teles Told for Sunday.

Sunday Btories for Small People.
Stories and Pietures for Sunday.
Bible Pietures for Hoys and Girls,
Firelight Siori s,

Sunlight snd Shade,

Rub-a-Dub Tales.

Fine Feathers and Fluffy Fur.
Berambles and Scrapes.

Tittle Tattle Tales,

Containing interesting Stories,
zilt, 15, 6d.

Op and Down the Garden.,
All Sorts of Adventures.
Qur Sunday Blories.

Our Holiday Hours.
Indoors and Out.

Some Form FPriends.
Wandering Ways.

Dumb Friends.

Those Golden Sands,
Little Mothers & their Children,
Our Prettvr Pets.

Our Schooldny Hours,
Creatures Toame.

Creatures Wild.




Selections from Cassell § Company's Publications,

Cassell’s Shilling Story Books. All Illustrated, and containing Interest.

ing Stories.

Bunty and the Boys.
The Heir of Elmdale.
The Mystery at Shoneliff School.
Claimed at Last, & Roy's Reward.
Thorns and Tangles,
The Cuckooin the Robin's West,
John's Mistake. [Fitchers.
The History of Five Little
Diamonde in the Sand.
Surly Bob.

** Wanted—a King

Great Grandmamma. By Georgl
By Ellinor Davenport Adams.

Eobin'a Ride.

The Giant's Cracdle,
Shag and Doll,

Aunt Imeia’as Locket.
The Magic Mirror.
The Cost of Revenge.
Clever Frank.

Amao the Redskins.
The ﬁrrrmﬂm of Brill,
Harry Ma

xwall.
A Banished Monarch.
Seventeen Cata.

" Series. Cheap Edition. lllustrated. 2s. 6d. each.
na M. Synge.

Wanted—a King; or, How Merle set the Nursery Rhiymes to Rights.

By Maggie Browne. With O

Fairy Tales in Other Lands.
The World's Workers.

John Cassell. By G. Holden Pike.
Charles Haddon Spurgeon. By

G. Holden Pike.

Dr. Arnold of Rugby. DBy Rose
E. Selfe.

The Earl of Shaftesbury. By
Henry Frith.

Sarah Robinson, Apgnes Wes.
ton, and Mrvs. Meredith, Dy
E. B'.l Tomkinson,

Thomas A, Edison and Samuel
F. B. Morse. By Dr. Denslow

and J. Marsh Parker.
Mrs. Somerville and Mary Car-

penter. By Phyllis Browne.

General Gordon. By the Rew,
5. A, Swaine.

Charles Dickens. DBy his Eldest
Daughter.

Sir Titus Salt and George
Moore. By ]. Burnley.

. The abooe

ﬂnnl Desipns by Harry Furniss,
Y

Julia Goddard.

A Series of New and Original Volumes,
With Portraits printed on a tint as Frontispiece,

15. each. e
Florence ightingale, Catherine
reh, Frances Eﬁ:’llnr Haver-

Ma
al, Mrs. Banyard (" L. N. R.")\
y Lizzie Alldridge.
Guthrie, Father Mathew,
Elihn Buorritt, Georga Livescy.
By John W, Kirton, LL.D.
enry Havelock and Colin
%ﬂpbﬁll Lord Clyde. By E.C,
illips.
Abrnhnm Lineoln. By Ernest Foster,
George Miiller and Andrew Reed.
By E. R. Pitman. .
Richard Cobden. By R, Gowing.
Benjamin Franklin, By E. M,
omkinson.
Handel. DBy Eliza Clarke, [Swaine,
Turner the Artist, Bythe Rev. S A, .

Dr.

Sir

George and Robert Stephenson.
By C. L. Matéaux.
David Livingstone. By Robert Smiles,

orks ean afvo be had Three in One Fol,, ofoth, pilt edres, 38,

Libral?r of Wonders. Illustrated Gift-books for Boys. Paper, 1s.;
clot

h, 1s5. 6d.
Wonderful Balloon Ascents,
Wonderful Adventures.
Waondariul Escapes:

Wonders of Animal Instinet.
Wonders of Bodily Strength
and Skill.

Cassell's Eighteenpenny Story Books. Illustrated.

Wee Willle Winkie.
Upi&ua Downs of a Donkey's
o

Three Wee Ulster Lassies,
U‘{: the Ladder.
Dick's Hero: and ather Stories.
The Chip Boy.
rles, Baggles,
mperor.
Bosges from Thorns.

and 1ihe

Gift Books for Young People.

Original [llustrations in each.

The Boy Hunters of Kentuclksy.
By Edward 5. Ellis.
Red Feather: a Tale of the

American Frontier. By
Edward 5. Ellis,

Beeking a City.

Rhoda's Reward; or, T
Wishes were Horsos.

Jack Marston's Anchor.

Frank's Life-Battle; or, The

‘Three Friends.

Fritters. By Sarah Pitt.

The Two Hardeastles. By Made.
line Bonavia Hunt.

Faith's Father,
%\; L%nd rm% Eeni,.
e Young Berringtona.
Jeff and Leff.
Tom Morris's Error.
Worth mors than Gold,
“Through Flood—Through Fiva;"
ancd other Stories.
The Girl with the Golden Loola,
Storics of the Olden 'Lima.

By Popular Authors. With Four
Cloth gilt, 1. 6d. each.
Major Moeonk’s Motto. By the Rew,

F. Langbridge.
Trixy. By Maggic Symington,
Raps and Rambows: A Story of
Thanksgiving.
Unele William's Charges: or, Thao
Broken Trust,
Pretty Pink's Purpose; or, Tha
_ Little Street Merohants.
Tim Thomson's Trial. By Genrgre
- "'r‘l-’_enl.hgrl_-,r_ it
rauin’'s Stumbling-Blocls, B i
Goddard. = o rd

Ruth's Life-Work.

B
Joseph Tohnson, FiEun i
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Cassell's Two-Shilling Story Books. Illustrated.

Margaret’'s Enemy.
Stories of the lT'ower.
r. Burke's Nieces.
May Cunningham's Trial.
The Top of the Ladder : How to
Heaol it,
Little Flotesam.
Madge and Her Friends.

The Childrea of the Court.
Maid Marjory.

Cheap Editions of Popular Voiumes for Young People.

cloth, gilt edges, 2s. 6d. each.

In Quest of ﬁulr.l;; or, Undar
the Whanga Falls.

On Board the Esmeralda; ol
Martin Leigh's Log.

Books by Edward 8. Ellis.

The Great Cattle Trail.

The Fath in the BEavine,

The Young Ronchers.

The Hunters of the Ozark.

The Uamp in the Mountaia.

MNed in the Woods, A Tale of
Early Days in the West,

Down the Mississippi.

The Last War Trail.
MHed on the River. A Tale of

Indian River Warlare,

The “World in Pictures."
15. 6d. each.
A Ramble REound France.

All the Russias.

Chats about Germany.
The Ezstern Wonderland

(Japan).

Half-Crown Story Beoks.
Pictures of School Life and Boy-
hood.
Books for the Little Ones.
HEhymes for the Young Folk.
William .A.llinggmm. Beauiiully
1liustrated. 3s, 9d.

The History Scrap Boolk: With
l}“gﬁ 1,000 Engravings. Cloth,
Hl -

Albums for Children.
The Album for Home, Behool,
and Play. Enntitl'llinig Stories by
Popular Authors. Ilustrated.
Own Album of Animals.
Vith Full-page Ilustrations,

Peggy, and other Tales.

The rour Cats of tue Tippertons,
Marion's Two Homes,

Littie Folks' S8unday Book.

Two Fourpenny Bits.

Poor Nelly.

Tom Heriot.

Through Feril to Fortune.

Aunt Tabitha's Waifs.

In Mischiei Again.

Bound in

For Queen and King.

Exther Wea:.

Three Homes.

Working to Win.

Ferils Afloat and Brigaads
Ashore.

Illustrated. Cloth, 25, 6d, each.

Footprints in the Forest.
Up the Tapajos.
Ned in -the Block Fouse. A
Story of Pioneer Life in Kentucky.
E‘he L%ﬁﬁ ‘Irﬂ.id. i
amp-Fire an gwain.
Lost in the Wilds.
Lostin S8amoa. A Tale of Adven-
ture in the Navigator Islands
Tﬁ"; or, * Getting Even™ with
im.

Ilustrated throughout. Cheap Edition.

Glimpsas of South America.
BRound Alrica,

The Land of Temples (India),
The Isles of the Paeific.
Feeps into China

The Land of Pyramids (Egypth

Pen's FPerplexifies.
At tho South Pole.

The Bunday Scrap Book. With
Several Hundred Hustrations. Paper

ag. Bd. each.

boards, 8s. 8d. ; cloth, gilt edges, 5s.

The lef'r-n.ir:.r dales, With 5::‘ i il
Illustrations. . Boards, 1s.; clata,
1s. 6,

Pigture Album of All Sorta. Wih
Full-page Ilustrations.

The Chit-Chat Album., Ilustrated

thronghout

.Casse!l & Company's Complete Catalogue will fe sent fost
Jree on appicalion to

e

CASSELL & COMPANY, Luwitep, Ludgale Hill, Lonion















