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CHARACTER AND PARTS. 3

joints where one bone receives or is received into the other, and
has therefore less pronounced extremities, which present merely
articular facets, looking to the bones with which they articulate.
The external extremity presents almost no enlargement, and
articulates by an oval facet with the acromion process of the
scapula, forming the acromio-clavicular articulation. The internal
extremity presents an irregularly triangular enlargement, to which
several strong ligaments are attached, and an articular face by
which it articulates with the shallow semilunar notch in the
sternum, and in part also with the cartilage of the first rib,
forming the sterno-clavicular articulation. The body or shaft,
therefore, embraces nearly the whole length of the bone. It has
a double curve in the antero-posterior direction, giving it the
form of an elongated /. The internal curve is convex forwards,
and occupies about the two inner thirds: the external is convex
backwards, and belongs to the outer third.

The length, position, form, curvatures, and varieties of the
clavicle will be afterwards considered ; but it is well to premise
here, in general terms, that the usual length, measuring straight
from end to end, is from 5% to 6 inches; and that there are
great varieties in the curvatures and in the thickness and mark-
ings of this bone. Some specimens are much more slender than
others, also less curved, smoother, or less marked by the mus-
cular and ligamentous attachments, and also shorter. These are
generally from female skeletons, and are not so well suited for
the first study of the characters of this bone. A well-marked
specimen should be selected, and it will be advantageous to
study from several specimens presenting the characters in different

degrees.

EXTERNAL OR ACROMIAL EXTREMITY.

The outer end presents the smooth oval facet for articulation
with the acromion, and the neighbouring non-articular part
should also be comprehended under this head. The latter in-
cludes the more or less acute anterior angle, the much rounded
posterior angle, and the last quarter or half inch of the upper






ACROMIAL END, 5

The size varies very much. In slender specimens it is much
smaller both in length and depth, and often on the dried bones
very ill-defined ; but in the strong specimens it is a large and
well-defined surface. In the former, the length is usually half
an inch, the greatest depth a third or fourth. In the strongest
specimens, the length is one inch, the depth half an inch. My
list of measurements, made both from recent and dried specimens,
shows all grades, between these extremes, still keeping generally,
but not invariably, the proportion that the depth at the middle
is half the length. The average length is two-thirds, the average
depth one-third of an inch. The facet occupies the whole of
the external extremity proper, reaching, in front, quite close
to the anterior angle, behind, to the true posterior but less
defined angle; above, to the level, or almost to the level, of the
rough part of the upper surface; and below, fully to the level
of the lower surface, sometimes even forming a slightly pro-
jecting lip.

The surface is usnally neither convex nor concave, but flat or
plane, in both directions. It is distinctly so in well-marked
specimens, but when the facet is small it is occasionally some-
what convex from before backwards, especially behind; vertically,
however, it has very seldom any degree of convexity. In the
recent and natural state, it is commonly said to be smoothly
covered with articular cartilage, but I have always found it
more or less spongy, or also irregular, as if covered by a layer
of fibro-cartilage, instead of ordinary articular cartilage. This
spongy cartilage is about ); or ;% inch in thickness; it may
cover the articular surface uniformly, forming an even though
still spongy surface, or it may be uneven or tuberculated,
leaving some parts of the articular surface as if covered by
a thin periostenm only. In the bones from which the ear-
tilage has been separated by maceration, the facet is usually
formed by a smooth articular lamina, thinner and less po-
lished than that which usually supports articular cartilage; but
often instead of a smooth lamina, the sarface is irregular and
perforated by numerous larger and smaller apertures, and
this more especially in the largest and most muscular speci-






ACROMIAL END. 7

the acromion, will naturally tend to slip over, not under it; or
rather, as the clavicle is the more fixed bone, the acromion will
tend to slip in below the clavicle, constituting, what is called
dislocation of the clavicle over the acromion. In relaxation of
~ the ligaments this is partial, and becomes complete when the
lignments which bind the clavicle to the coracoid and acromion
processes are torn.

The direction, then, of the articular facet, is chiefly outwards
and somewhat forwards; and also obliquely downwards, so as
to rest obliquely upon the inner edge of the acromion.

Nox-ArTICULAR PARTS OF EXTERNAL EXTREMITY.—These
are the anterior and posterior angles and the part immediately
internal to the articular facet, distinguished from the shaft proper
by roughness or porosity and usually by a slight enlargement.

The anterior angle is formed by the meeting of the articular
facet and the anterior border. It is almost invariably very well
defined, and is usumally an acute angle, though occasionally a
right angle or even a little obtuse. It is the most anterior or
prominent part near the outer end of the clavicle. It is rough
for about } or % inch along the anterior border, for the attach-
ment of the anterior part of the superior ligament of the joint.

The posterior angle proper, is at the posterior end of the
articular facet. It is sometimes a right angle slightly blunted,
but is usually more or less obtuse. It is more distinct when
seen from below, from the greater flatness of the inferior surface ;
whilst the anterior angle is most distinet when seen from above,

Ligamentous Impression.—Immediately internal to the acro-
mial facet, there is on the upper surface, a rough part for the
attachment of the superior acromio-clavicular ligament. It is
distinguished from the upper surface proper by texture and
colour, also usually by its elevation. It is either rough, or
minutely porous, or may present both of ‘these conditions.
Opposite the anterior part of the upper surface it is } to 4 inch
in breadth; opposite the back part, along and in front of the
posterior border, it extends for § or even for an entire inch
inwards from the articular facet. It thus increases in breadth
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BODY OR SHAFT. 9

them separately. The outer portion embraces the outer third ;

it is flattened from above downwards, presenting two surfaces,

upper and under, and two borders, anterior and posteriors. it is
curved, with the concavity forwards; and is modelled for the
attachment of the trapezius and deltoid muscles, and for articular
and ligamentous connexion to the acromion and coracoid pro-
cesses of the scapula. The inner portion, embracing the two
inner thirds, is curved in the oppousite direction; is thicker
looking and is somewhat irregular in its borders and surfaces,
being either irregularly rounded, or three sided, or when well
marked, four sided; and is modelled for the attachment of the
pectoralis major, sterno-mastoid, and subclavius muscles, and for
the support of the large internal extremity of the bone,

There is no abrupt limit between these, as the flat portion
passes gradually into the more rounded portion, but it is almost
exactly at the union of the middle and outer thirds that the
distinctive characters and muscular relations of the outer portion
commence. The outer third may be conveniently referred to as
the external or tabular portion, and the inner two-thirds as the
internal or cylindrical portion of the clavicle.

Ezternal or Tabular Portion.

The outer third is flattened from above downwards, so as to
present two surfaces and two borders. The surfaces are superior
and inferior; the borders, anterior and posterior. The borders
are often referred to as superior and inferior in descriptions of
the trapezius and deltoid muscles, but their true position is pos-
terior and anterior. Naturally, the surfaces of this part are
nearly horizontal. The superior surface has some obliquity for-
wards, so that, the eye being on the same level as the bone,
the whole surface can be seen in a front view, but none of
it from behind. This obliquity, however, is but slight, and is
much less than that which usually appears when the bone lies
on the table with this surface exposed. The inferior surfuce has
less of this obliquity, if indeed it is not altogether horizontal ;

which is due to the greater thickness below the posterior
border,






OUTER THIRD. k1

SurPERIOR SURFACE.— The superior surface is flat, but pre-
sents certain characteristic irregularities. It is deeply marked
in front for the deltoid muscle, and behind for the trapezius,
while the middle part is subcutaneous; and, externally, it pre-
sents the beginning of the rough ligamentous elevation at the
acromial extremity. This surface can be called subcuntaneous
only in the sense that it is the surface nearest_the skin, for the
areater part of it is covered by the muscles. The deltoid and
trapezius museles do not merely take hold of the borders but
extend upon the upper surface, leaving only a narrow part in
the centre properly subcutaneous. The breadth of the upper
surface varies considerably in slender and strong specimens. It
increases from within outwards, and is broadest about half an inch
to an inch internal to the acromial extremity, opposite the rounded
angle on the posterior border. Here, in strongly marked speci-
mens, the breadth may exceed an inch. On an average, the
breadth of this surface is, at its union with the internal portion,
scarcely 1 an inch; at its middle #; and at the broadest part
one inch ; the bone again narrowing somewhat to the facet, the
average breadth or length of which we saw to be £ of an inch.

This surface may be divided, from before backwards into three
parts, the anterior for the deltoid muscle, the posterior for the
trapezius muscle, and the middle or subcutaneous portion. The
attachments of these two muscles begin internally nearly oppo-
site each other, about two inches from the acromial extremity of
the bone ; ‘but, as the trapezius has the convexity and the deltoid
the concavity of the curve, the attachment of the trapezius is
absolutely about half an inch longer than that of the deltoid, the
latter being usually 14, the former 21 inches. Their most internal
parts are attached more to the borders, leaving most of the surface
- uncovered; they then encroach gradually upon the upper surface,
approaching each other more or less in different cases. The
deeper fibres of the deltoid are attached along the border as far
out as near the anterior angle of the facet, but the trapezius at
the outer part of the posterior border, from the rounded angle
to the facet, is attached to the ligament rather than directly to
the bone, as the last half inch of the surface, and the last inch






OUTER THIRD. 13

it is only on a very rough bone that it appears as a defined im-
pression. The ronghness occupies the posterior border as far in
as opposite the inner end of the deltoid impression, or nearly so;
and, in front of this, about the posterior third of the upper sur-
face, reaching more upon the surface the farther out. It may
appear as a depression bounded in front by a raised line; but
usually there is no more than a roughness over the extent above
defined, without any distinct boundary line in front.
~ The subcutaneous space varies with the extent of the muscles.
It may be } inch in breadth, and grooved, from lying between
two raised lines bounding the impressions for the deltoid and
trapezius ; or it may scarcely exist, as the muscles sometimes
meet in the middle and thus conceal the whole of the upper
surface. Sometimes the one sometimes the other muscle covers
most of the breadth; I have seen the deltoid ! inch and the
trapezius §, and again these proportions exactly reversed; in
others, each muscle {, and the unoccupied space 1 inch. Most
internally they do not at first reach over the bone, for the first }
or 4 inch, but the last 1% inch of the clavicle always is more or
less and may be entirely concealed by especially the aponeurotic
fibres of these muscles, and in its last half inch by the ligament.
These aponeurotic fibres, however, do not, along the centre or
- middle part, form a soft covering, but adhere to the bone like a
thick periosteum, so that the muscles do not cover it in the same
sense as they do the anterior and posterior parts. The space
between the museles rather increases in breadth outwards in the
last half inch. This, together with the flatness of its form ex-
plains why the onter third of the clavicle is so difficult to trace
with the finger compared with the inner two-thirds, in the
examination especially of the living shoulder. '

IsrERIOR SURFACE.—The inferior surface presents the same
length and breadth as the superior, and like it is also flattened,
It lies above the coracoid process of the scapula, and is connected
to it by a very strong double ligament, the impression for the
attachment of which is the principal point of importance on thig
surface, This ligamentous impression is seen as a very rough
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is such that it appears to project down from the posterior border,
thus making or increasing the narrow third surface already
alluded to, as situnated below the posterior border. In slender
specimens it is not quite so far back as the posterior border, but
in well-marked specimens it usually projects a little behind the
level of the border, running obliquely backwards as well as
downwards, and, in some, forms a considerable prominence at
this part of the external curve of the bone. In breadth, or
antero-posteriorly, it is } to 4 inch, and usually occupies about
the posterior third of the surface. The anterior half or more,
between it and the anterior border is smooth and concave, and
is occupied by the outer end of the subclavius muscle. Trans-
versely, the summit is usually 1} inch from the middle of the
outer end of the bone, the most internal part of its base being
two inches. In specimens under the average length, the latter
measurement may be ] inch less. The whole length of the base
of the tubercle is  inch to an inch, being somewhat curved on:
itself, the convexity backwards. The outer end becomes con-
tinuous in front with the inner end of the trapezoid impression,
at about an inch from the external extremity of the bone.

The tuberele is rough below and also behind, the extreme
inward limit of the base being indicated by the commencing
- roughness. The more projecting central part gives attachment
~ to the centre of the conoid ligament, which is very thick for about
1 inch, and sends some of its fibres up on the back of the tuberele;
and, from this, thinner parts of the ligament reach out on each
side, to the inner and outer ridge like ends of the base of the
tubercle.

Trapezoid impression—This rough mark begins at the outer
and fore part of the conoid tubercle, crosses the surface obliquely
outwards and forwards, and terminates close to the anterior
border, } to } inch from the outer end of the bone. [t is usually
# inch in length, or sometimes a little more by extending inwards
in front of the outer end of the conoid mark, with which, how-
ever, it is usually continuous, Tts oblique course across the
surface enables it to have a greater length than would be other-

wise compatible with leaving an unoccupied space of 1 or 4 inch






INNER TWO-THIRDS, 17

pierced near the outer end by vascular foramina, and unoccu-
pied. The whole of this space is not greater than that occupied
by the conoid and trapezoid impressions, which may be said to
occupy more ‘than a third of the space presented by the under
surface of the outer third of the clavicle. The other part is in
front of the conoid and internal to the trapezoid mark, between
them and the anterior border, and has its narrow end externally
and in front. In front of the conoid tubercle it is usually smooth
and concave and longitudinally grooved, being the outer part of
the subclavian groove, and receives the insertion of the outer end
of the subclavius muscle. The part next the anterior border is
less smooth, and flat and irregular. It is a narrow unoccupied
space (anterior unoccupied space) from } to 1 inch in breadth,
between the attachment of the subelavius muscle and outer part
of the trapezoid ligament behind, and the anterior border in front.

Internal or Cylindrical Portion.

This, as already defined, embraces the internal two-thirds of
the clavicle. Tt is curved in the opposite direction to the outer
third, the convexity forwards; and is thick or at least not flat-
tened, and somewhat irregular looking. The true form of this
portion is not at first very apparent. How many surfaces and
borders has it, and what is their position and direction? These
questions may be easily answered as regards any one specimen,
especially if it be a muscular one, but the description will not
apply to all; some appear to have four distinet surfaces and
borders, some three, and some only two. Still, the examination
of a series of specimens, and of the muscular relations, will
show that there is a primary or typical form, and the varieties
then become easily understood. The arrangement is this—a
well marked specimen is quadrangular, or square shaped; what
are borders in the outer third have now become broadened or
flattened into surfaces; each border, anterior and posterior, ap-
parently dividing into two, an upper and lower division, so as to
include an anterior and posterior surface ; whilst the two surfaces
of the tabular portion, are continued along, still as superior and

inferior surfaces, but diminished in breadth. The flattening of
I
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INNER TWO-THIRDS. 19

The line or border which separates them, though in some speci-
mens smooth and little prominent in its inner half; is still usually
or normally so very distihet as often to appear the most distinet
border or edge this part of the clavicle has, forming a rectangular
edge between the posterior and inferior parts of the deep surface,
which are then more distinetly separated from each other than
they are from the superficial surface; and these two surfaces, or
two parts of the deep surface, have entirely different relations to
the soft parts. We may distinguish this dividing line as the
subelavian line or border. DBeginning at the conoid tubercle, it
passes obliquely forwards acress the inferior surface and runs
into the rhomboid impression, which exists as a broad rough
ridge or impression on the most internal part of the inferior sur-
face of the bone. This subelavian line or border, in dividing the
deep surface into two, has an oblique course inwards and forwards,
from which it results that, as they pass inwards, the posterior
or cervical surface increases whilst the inferior or subelavian
surface diminishes in breadth, being, in fact, in its internal inch
or more, represented only by the rough rhomboid impression.
Borders and surfaces to be described.—With these general
considerations we are now in a position to describe the anatomy
of the internal portion of the clavicle. Its primary borders are

- two in number, the continuations of the borders of the outer

third, one posterior or superior, the other anterior ; and to these
must be added the third or subclavian or deep border. The sur-
Jaces are, two primary, deep and superficial, but the deep one
divided into two by the subclavian border. They arve, first, the
superficial, or anterior superior, continuous with the superior
surface of the tabular portion. In the inner half, the pectoral
line crosses it and often divides it into two distinct parts, lower
or pectoral, and upper or superficial proper. Second, posterior
or cervical, in a well-marked bone the most distinet surface the
clavicle has ; concave smooth and unoccupied. And, third,
inferior or subelavian, occupied by the subelavius muscle and
rhomboid ligament. Close to and at the internal extremity the
shaft of the clavicle becomes much enlarged, and these three
borders run in to the three angles of the extremity ; the upper
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lower boundary of the pectoral impression. Tt is at first distinct
and rough, but usually becomes less defined about an inch from
the inner end of the bone, traceable, however, more or less dis-
tinetly into the inferior angle of the extremity, passing in front
of the costal facet, while the rhomboid impression reaches the
extremity behind the facet, an unoccupied space being left
between. :

This border is properly anterior in the outer half of the clavicle,
but along the inner half, it is inferior as well as anterior, the
change taking place where the pectoralis major begins to be
attached, the flattening for this muscle throwing the border
obliquely downwards. In the tabular portion it gives attach-
ment, as already described, to the deepest fibres of the deltoid ;
in nearly the internal half to the deepest fibres of the pectoralis
major and the thin fascia behind the muscle ; and to the smooth
inch or half inch between the deltoid and pectoral impressions is
attached only a thin fascia.

SuPERIOR BoRDER.—The superior border is the continuation
inwards of the true or exact posterior border of the tabular
portion. There it is strictly posterior, but now it is more properly
superior. This, however, is more a relative than an actunal
- change of direction or position. Tt is still the most posterior
part, until at least it arrives at the inner third or fourth, where
the bone below it may project farther backwards. The change
from posterior to superior is due to the flattening of the bone in
the opposite direction to that of the tabular portion, and to the
change of direction of the superficial surface, which now slopes
forwards, instead of being horizontal as it is in the tabular
portion.

Along the tabular portion, this border has been already de-
scribed as rough, for the attachment of the trapezius muscle. Tt
now becomes smooth and rounded, but is still a distinet border.
This smoothness continues until we arrive at the inner third or
fourth, where it again becomes rough for the attachment of the
sterno-mastoid muscle. Tt then rises up and runs into the upper
angle of the internal extremity of the bone. The attachment of
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into two parts which form distinct surfaces; one posterior or
cervical, the other inferior or subclavian. It extends from the
conoid tubercle externally to the rhomboid impression internally.
It may be traced even farther outwards than the conoid tubercle, to
the prominent posterior angle, where, about an inch from the acro-
mial facet, it joins the true posterior border. Between it and the
true posterior border, is included a narrow space, already referred
to as properly part of the deep surface of the clavicle, and is now
seen to be the narrow outer end of the posterior division of the
deep surface, reaching out upon the tabular portion. As a
prominent line or border, however, it begins at the inner end of
the conoid tubercle or impression. Here it is placed at the back
part of the inferior surface. It now extends obliquely inwards
and forwards, and runs into the rhomboid impression at about
an inch and a half from the internal extremity of the bone.
When the rhomboid impression is broad, this line runs into
its back part still forming the true boundary of the deep or
cervical surface. This subclavian line or border is most pro-
minent in its outer half, corresponding to the middle third of the
bone. Internally it is less prominent, for about an inch next
the rhomboid impression, and here varies a good deal in different
bones as to prominence and sharpness. In slender specimens
it forms only a smooth and obtuse angle of separation between
- the subclavian and posterior surfaces, but in well marked speci-
mens it forms a rectangular separation, the cervical surface
looking directly backwards, the subclavian surface directly
downwards. It is right, however, to remark that I have several
muscular specimens, otherwise well marked, and also several
very slender specimens, in which the separation hetween the
posterior and inferior surfaces is much rounded off in the inner
half or third of the bone. These, however, are the exceptions;
the separation is normally an evident one on the macerated
bones, and corresponds to the different relation of the two sur-
faces to the soft parts.

This line or border forms the exact posterior limit of the
nsertion of the subeclavius muscle, and gives attachment to
the back of the sheath or fascia which encloses that muscle.
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wards and inwards; and then meets or nearly meets the lower
boundary at a distance of } to 1 an inch from the articular
margin. The inner angle or end of the impression is some-
times dlatmctl}f marked, and I have seen it so } inch from the
articalar margin ; but usually it is not defined as ap angle, the
impression only narrowing inwardly and then ceasing to be
defined at about } inch from the articular margin. The length
of the impression is usually 2§ inches. In short bones it may TJ'.'E:
only two inches, and in some it is three inches, but in the latter
cas¥® the length of the unoccupied space between it and the
deltoid impression is half an inch instead of an inch. The dis-
tance of the outer angle of the impression is usually close upon
three inches from the sternal end, and therefore situated almost
exactly at the middle of the clavicle. The breadth or depth of
the impression is usually about % inch at its broadest part,
which is at and internal to its middle. In strong specimens it
is & lines or even half an inch in breadth, and in s]ender sl‘.-ec::-
mens from } to as little as } inch.

The surface of the impression, from above downwards, is
seen in three différent conditions, convex, flat, or concave; this
depending chiefly on the prominence of the pectoral line, at least
the prominence of the line is usually in proportion to the flat-
ness of the impression. In the majority of specimens, it is
convex, more or less; in almost all the less marked specimens
it is so; and it looks forwards and upwards. In well marked
clavicles it is flat or nearly so, and looks either directly forwards
—the pectoral line forming a rectangular edge ; or downwards
and forwards—the pectoral line forming an acute angle, as it
occasionally does by projecting so much as to overhang the
impression, and make it face obliquely downwards. The concave
variety is oceasionally seen; it may be slight, but is sometimes
well marked. T have before me a pair of clavicles, from a mus-
cular male, but not*so large or muscular as several others, and
in these two the pectoral impression is an elliptical excavation
about two inches in length, nearly half an inch in breadth, and
in the middle the hollow is fully } inch deep. Transversely, the
pectoral i impression is usually convex, following the curve of the
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an inch, presents a transverse division into two parts or ranges,
an anterior and posterior. The posterior range is the thinner,
is attached along the border proper, by mixed aponeurotic and
fleshy fibres, and also down the posterior or cervical surface by
fleshy or also by aponeurotic fibres, usually for about % inch.
The anterior range is attached upon the surface, in front of the
border, by a series of tendinous slips, and is the strongest part
of the insertion. Between the anterior and posterior ranges,
there may be a narrow cellular space, § to § inch broad, or it
may be occupied by intervening aponeurotic and muscular fibres,
but there is, notwithstanding, a marked separation of the inser-
tion into these two ranges. The external half inch appears
continuous more with the anterior range, butis on a level between
the two. The anterior range approaches more or less to the
pectoralis major, leaving a narrow unoccupied or subcutaneous
space between.

The breadth of this subcutaneous space varies, from % to [
inch. In some, however, it may be broader, whilst in others
it seems scarcely to exist, the tendinous fibres of the two muscles
blending across it. It is broader internally, from the increased
breadth of the hone, and from the narrowing downwards and
inwards of the pectoral origin. It does not increase externally,
as the bone is narrower here, and the pectoral origin has not yet
begun to narrow, as it reaches nearly an inch farther out upon
the clavicle than the sterno-mastoid. Although the tendinous
fibres of the pectoral and sterno-mastoid muscles may blend
across this space, they are still fixed down upon it like a peri-
osteum, leaving, therefore, a narrow space, properly speaking
subcutaneous. This feels like a broad ridge, bounded above and
below by a line where the pectoral and sterno-mastoid muscles
properly terminate. This explains the soft feeling which the
inner third of the clavicle has anteriorly, although it is convex
and prominent, compared to the more directly hard feeling of
the part at and for an inch external to the middle, which is
uncovered by muscular attachments and subcutaneous in its
whole breadth, and may be grasped between the fingers.

On the macerated bone the sterno-mastoid umprression is not
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and covered by the trapezius and deltoid muscles on the outer
third, and the pectoralis major and sterno-mastoid muscles in
the inner half. First, there is a part where the whole breadth
is subcutaneous, being the space between the nearest attachment
of the pectoral and deltoid muscles ; the unoccupied or transition
space. This space is usually an inch in length, has its iuner
end exactly at the middle of the bone, and is smooth and convex
in both directions. It is the part of the bone which, thongh not
the most prominent, may be most readily felt under the skin, or
grasped by the fingers, and in thin persons the middle supra-
clavicular nerve or nerves may be felt crossing it, being covered
only by a thin superficial fascia and the platysma myoides
muscle. Some authors have mentioned the occasional trans-
mission of the middle supra-clavicular nerve through a foramen
in the bone, a condition with which I have never met.

The sabeataneous space, from this broad part, narrows inwardly
and outwardly, as already described. = Outwardly, on the tabular
portion it gradually narrows for about § inch, as the trapezius
and deltoid gradually approach each other, and then in the
external inch, or inch and a half, is only a narrow space between
these two muscles. Inwardly, for the first inch opposite the
pectoral muscle, it narrows from below as the pectoral muscle
gradually encroaches on the surface; and lastly, along the
internal third, it is only a narrow space, between the sterno-
mastoid and pectoral muscles.

PosTERIOR OR CERVICAL SURFACE.— This is the most dis-
tinct of the three surfaces of the inner two-thirds of the clavicle.
It is bounded, above, by the upper border; below, by the sub-
clavian border or line, running between the conoid and rhomboid
impressions ; internally, by the posterior edge of the internal
extremity ; and, externally, it runs out as a narrow posterior
surface on the tabular portion of the bone, above and external
to the conoid tubercle. It is concave from within outwards,
forming the back of the great anterior arch of the bone: and
either flat or a little convex from above downwards, It is smooth
in its whole extent, and unoccupied, covered, of course, by its
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wards. This is owing to the great prolongation backwards of the
- posterior angle of the extremity, and also, in cases where it is very
strongly marked, to the rhomboid impression pushing backwards
the lower part of the cervical surface. When this is strongly
marked, it gives a very twisted appearance to the cervical surface;
its outer part facing backwards and downwards, or directly back-
wards, and its inner part, backwards and upwards. In most
specimens, however, the upward obliquity of the internal inch of
this surface is but moderately marked, and in some, very slightly.
This part usually gives origin to the highest fibres of the sterno-
‘hyoid muscle. This attachment is usually close above the inner
part of the rhomboid ligament, and therefore from the lower part
of the cervical surface; and for a breadth of about half an inch,
but the attachment is not sufficiently strong to occasion a roughen-
ing or mark on the bone. Sometimes, the highest fibres of origin
scarcely reach so far up as this, but come only from the ligaments
at the back of the sterno-clavicular articulation, the part to which
the middle fibres of the origin are usually attached, the lowest pass-
ing upon the sternum, and, it may be, also the first costal cartilage.
The breadth of this surface diminishes gradually from within
outwards. Close to the sternal extremity it has a depth, or
breadth, of £ inch to an inch; at the junction of the middle and
internal thirds, it is about § inch ; at the junction of the middle
‘and external thirds about  inch. It is now continued upon the
tabular portion as the narrow third surface already alluded to.
It usually appears at first to be even broadened here by the
projection downwards of the conoid tubercle, but the base of
the tubercle is its proper lower boundary. This narrow third
surface extends upon only the inner half of the tabular portion,
altogether terminating at the prominent angle, about an inch
behind the acromial facet. It is bounded above by the true
posterior border ; below, by the base of the conoid tubercle and
the rest of the conoid impression inwards and outwards from the
tubercle. Tt is a little convex in both directions ; looks either
directly backwards, or downwards and backwards if the conoid
tuben?ie does not project much back; is slightly rough ; and is
occupied by a few of the fleshy fibres of the trapezius muscle.
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marked specimen to lie at the middle, while the second foramen,
on the posterior surface, is more than half an inch internal to
the middle; in another, the foramen on the posterior surface is
median, while the larger one, on the subclavian surface, is more
than half an inch external to the middle. Vertically, it is seen
to vary so as occasionally to be up near the upper border, more
frequently low near the subclavian border, but most frequently
about midway between. When placed on the subelavian sur-
face, it is usnally far back, close to the subclavian border, but
in one specimen it is 4 inch in front of this, as if it had been
covered by the subclavius muscle. The position longitudinally
seems often to determine the vertical position, the highest being
the most external, and when there are two foramina, the farthest
out seems to be usually the highest; but by no means neces-
sarily so, as the opposite is often enough seen. In the two
specimens above referred to, in which there is a foramen also on
the saubclavian surface, the latter is the most external of the
two by more than half an inch, and in one of these, farther, the
subelavian foramen is nearly as far out as the junction of the
middle and outer thirds of the bone; whilst, were it a general
rule that the foramen was higher the farther out, those on the
subelavian surface would occur towards the inner end, and
those towards the outer end would be found up near the superior
border. The foramen it may be observed, is not symmetrical on
the two sides, in any respect. Thus, of three pairs of clavicles
before me, in one pair, the foramen is an inch farther out on the
left side; in another, they correspond longitudinally, but one is
on the posterior, the other on the inferior surface; and in a third,
it is single and median in one, while on the other bone there are
two, one behind and farther out, and the other on the subcla-
vian surface. I have not seen the arrangement symmetrical in
any one instance,

The foramen is invariably directed very obliquely outwards,
and is usually of considerable size, larger proportionally in
young bones. It commonly begins as a groove, which deepens
ontwards for 1 or 1 or even sometimes } inch, until it dips

into the foramen proper. This is then at first often a short
rl
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sponds to this attachment. It appears to occupy the entire
breadth of the internal part of the subclavian surface for an inch
to 1} in length, but its inner half is separated from the lower
pectoral line, or anterior border, by a smooth unoccupied space,
broadening inwards, opposite which the costal facet is situated.
The rhomboid impression presents different appearances ; usu-
ally it is a broad rough mark ; sometimes it is a broad prominent
and rough ridge or process, projecting downwards and back-
wards; and occasionally, it presents a rough excavation. In
the great majority of specimens it is a broad rough mark, only
slightly prominent. It begins externally, from 1 to 14 inch from
the edge of the sternal extremity, but this depends somewhat on
the part of the extremity to which we measure, as the posterior
angle is much prolonged. Measuring to this part, it may be 13
inch, but measuring straight in to in front of the posterior angle,
11 will be found to be the usual distance. Here, at the outer
end, the impression is pointed and less marked ; it now increases
in breadth as it passes inwards, and terminates very near the
articular margin, a little in front of the prolonged posterior angle
of the extremity. The impression is less marked at its inner
end, and may present no defined termination, losing itself near
the articular margin ; but the attachment of the ligament comes
- very close to the articular margin. The length of the impres-
sion is therefore nsually 11 inch; the breadth is usually greatest
about the middle, and is } inch, or even 3 inch when strongly
marked, but less in slender specimens; and from this, it contracts
outwardly to a point, but less inwardly. In some specimens,
however, the broadest part is internally, giving the entire im-
pression a triangular figure ; and there are two of my specimens
in which the broadest part is externally. The latter occurs in the
specimens in which the impression is elevated into a broad ridge
or process. In one dissection, the thickness or breadth of the
attachment of the ligament on both sides was 4 inch externally,
and } inch internally, and the prepared bones now show a cor-
responding form of impression. In this form, the impression or
process presents a sharp or prominent ledge projecting back-
wards, throwing the inferior or subelavian border backwards, or
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extremity, and also, at the same time, from the narrowing and
divergence of the pectoral and rhomboid attachments as they
approach the extremity. This space might be reckoned a part
of the subclavian surface, as the lower pectoral line is the con-
tinuation of the anterior border ; in which case the rhomboid im-
pression would oceupy only the narrow back part of the surface
in the internal 2 inch, instead of representing the whole surface.
In the natural state this unoccupied space is filled by a loose
cellular or also fatty tissue, and here the joint is very easily
_opened., |

The remaining part of the inferior surface is entirely occupied
by the attachment of the subclavius muscle, and may be termed
the subclavian impression. Internally, where it meets the rhom-
boid impression, it is narrow and somewhat irregular, as it
proceeds outwards it becomes gradually broader, and also more
or less grooved and smooth; and this smooth and grooved part
extends about half an inch outwards on the tabular part of the
bone, in front of the conoid impression. Instead of being
grooved, this surface may be nearly flat, and divided longitudin-
ally by a faint ridge, but to understand this part it is necessary
first to examine the muscle.

The attachment of the subclavius musele begins, usually imme-
diately external to that of the rhomboid ligament, occasionally
even a little in front of the outer end of the ligament ; and
therefore about 1] inch from the sternal extremity. It extends
outwards as far as to in front of the middle of the conoid im-
pression, more or less occupying the angular space between the
conoid and trapezoid ligaments, and therefore within 1} to 11
inch of the extreme part of the acromial extremity. The total
length of the insertion is usually about three inches. Examined
from before backwards, it is seen to occupy the whole or near] y
the whole breadth of the surface, and, like it, to increase in
breadth outwards. Posteriorly, it comes quite to the inferior or
subclavian border, which gives attachment to the most posterior
fibres of the muscle, but more especially to the back part of the
aponeurotic sheath of the musele in the whole length between
the rhomboid ligament internally and the conoid ligament exter-
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and fixed to a perceptible line. This aponeurotic septum begins
very near the inner part of the attachment, and, concealed in the
muscle, runs outwards and obliquely forwards, and shows itself as
a tendon at the fore part of the outer end of the muscle, while
the back part of the outer end is fleshy and close in front of the
conoid ligament. This intra-muscular septum varies in strength,
it may be a strong continuous sheet of tendon, or only a longi-
tudinal series of aponeurotic bands. This explains what had
previously puzzled me to understand—the not unfrequent exist-
ence of a line running longitudinally upon the subclavian surface
of the bone, dividing the groove into two parts.

The subelavian impression, as seen on the prepared bones, begins
at the outer end of the rhomboid impression; is bounded, behind,
by the subclavian border, in front, by the anterior border, and ex-
ternally, terminates on the tabular part of the bone in front of the
conoid tubercle. It is about three inches in length, occupying,
therefore, rather more than the middle half of the eclavicle, as
there is a fourth of the bone external to it, and less than a fourth
internal to it occupied by the rhomboid impression. It is at first
very narrow, increasing in breadth outwards, but no part of this
surface is broad, until we get upon the tabular part of the bone,
upon which the subelavian impression runs for half aninch. At its
inner third, the breadth is } to & inch, more like a broad border
than a surface, and in some specimens it is even narrower; at its
middle, which is also at the middle of the bone, it is 1 to } inch,
and at its outer third usually 3 inch. The surface of this space
is at first flat and irregular for about the first inch, at any rate
there is no groove, but a more or less rough or even raised sur-
face. In its outer two-thirds, the space is more or less grooved,
forming the subelavian groove. This groove seldom becomes
distinet internal to the middle of the bone, but when well marked
it begins very narrow at the junction of the internal and middle
thirds. The groove is usually about 2 to 2} inches in length,
and occupies the whole breadth of the subelavian surface.
What is here called the groove is identical with the outer two-
thirds of what is above deseribed as the subclavian impression,
being the grooved condition of the latter. But this groove or






STERNAL END. - 41

the trapezoid ligament externally, to-the outer end of the rliom-
boid ligament internally. -

It may be well here to ®orrect the natural inference from
some descriptions, that the subclavian groove is deep and large
enough to contain or lodge the subclavius muscle. In specimens -
where it is best marked, its greatest depth is less than } inch,
whilst usually it is much less, Only a small part of the sub-
clavins muscle, therefore, can be lodged in"it, as the muscle is
about as laige as the clavicle itself at the middle. It was
emphatically deseribed by the early anatomists as “ musculus qui
sub clavicula occultatur”; but its concealment ‘is due simply to
its Iying below the clavicle, and to its being bound firmly in
there by its strong aponeurotic sheath, -

Viewing the inferior surface of the clavicle in its whole length,
it thus presents three distinet relations to the soft parts; the
mternal 1} inch, rather less than a fourth of the entire bone,
belongs to the rhomboid ligament ; next.comes the subelavian
impression, about three inches in length, grooved in it§ outer
two-thirds, receiving the subelavilts muscle; lastly there is the
outer third, two inches in length, on the tabular portion, attach-
ing the conoid and trapezoid ligaments, the subclavius muscle,
however, also placed upon its first half inch.

INTEENAL OR STERNAL EXTREMITY OR HEAD,

The sternal extremity, for the sake of brevity, may be called
the head. It presents the articular surface, or face, looking
towards the sternum ; and, surrounding this, a rough margin, or
non-articular part, for- ligamentous “attachment, which includes
about 1 or } inch of bone Uut‘i'F_'IEl}‘[lS from the exact articular
margin. The head is much the Jargest part of the bone,—twice
as large as the middle of the shaft. The enlargement is gradual,
and in most strong specimens continues so up to the articular
margin, which is only a very little elevated and rough ; but in
many specimens, including nearly all the slender ones, there is
a more abrupt enlargement of the'last half inch. The enlarge-
ment in all, is greater at the lower and back part, the head being
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vesulting from elevation and depression of the shoulder; and
the shock, from forces transmitted inwards from the shoulder,
is obviated at this joint, first, by the connexion being ligamentous
more than by osseous reception, and also by the interposition
of the soft and elastic disc of fibro-cartilage, which is at the same
time employed as a strong ligament. Hence the great size and
roughness of the head, and the comparatively small and shallow
socket into which it is bound down. The shallow socket is formed
by the semilunar notch of the sternum, and, in one sense, also
partly by the cartilage of the first rib, which joins the sternum
exactly at the lower and outer end of the notch. The end of the
clavicle is larger than this socket, in all directions, and it is
only the lower part of the end which is shaped so as to fit the
socket ; but at no part does it touch the sternal socket, as the dise
lies between, with an independent synovial cavity on each side.

Angles and borders of the head.—These include the non-
articular part of the sternal end, that is, the edge or boundary
of the sternal surface, and about } or 4 inch outwards from the
edge, where the bone is rough for ligamentous attachment. The
well formed head presents for description three angles—superior,
posterior and anterior; and three intervening borders—anterior,
posterior, and inferior or costal.

Fosterior or prolonged angle—This angle is much more pro-
longed or prominent than the others, and always projects con-
siderably towards the neck, behind the level of the sternum.
As seen from either side it is a much rounded angle : but seen
on edge it appears sharp, as the sternal surface forms an acute
angle with the back of the shaft, the angle being prolonged so
as to form a projecting ledge of bone. The subclavian border
of the shaft, here represented by the posterior edge of the
rhomboid impression, is traced towards this angle, but rather
before it, as the rhomboid impression runs in rather between the
angle and the costal facet. This angle gives attachment to two
strong ligamentous bands; one from the lower part of the
posterior edge of the sternal notch, which passes upwards and out-
wards ; the other from the costal cartilage, passing upwards and
inwards, appearing as if the inner end of the rhomboid ligament,
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wards. It is a sharp edge, a little convex inwards, and nearly
straight or a little convex forwards. It gives attachment to the
strong and broad ligamentous band, called the anterior sterno-

_ clavicular ligament. The stronger part of this ligament may be
attached to the higher part of this border, near the interclavicular
ligament, with the deeper fibres of which—those that pass from
the top of the sternum to the superior angle of the clavicle—it is
altogether continuous, The attachment of the anterior ligament
is also for about } inch beyond' the exact edge, and there is a
corresponding roughness on the bone.

The posterior edge faces obliquely backwards and upwards.
It is either convex backwards, or nearly straight. Seen on edge,
it is sinuous—inwards, a little concave above, and convex below,
the latter owing to the inward and backward prominence of the
posterior angle. It is thin or sharp, as it is prolonged so that
the sternal surface meets the back of the shaft at an acute angle:
External to it the bone is rough for } sometimes even for 4 an
inch upon the back of the shaft, which is continued up to the
edge without any abrupt rising. The attachment of the liga-
ment is continued for about } inch beyond the edge, and external
to this the periostenm is very thick, apparently from the more
superficial ligamentous fibres running into it, and this may
explain why, in very strong specimens, there is a marked rough-
ness for fully 4 an inch outwards from the posterior edge. It
gives attachment by its lower part to the so-called posterior
sterno-clavienlar ligament, which is chiefly, as already mentioned,
attached to the posterior angle ; by its upper part, it gives attach-
ment to the ligamentous band which conneects the latter with the
deep aspect of the interclavicular ligament,completing the capsule
posteriorly. The fact is, there is truly, as some describe, a capsular
ligament at this joint, wanting, however, below at the costal
facet ; the more anterior portion is what is called the anterior
ligament, and the lower and posterior part what is called the
posterior ligament, but the upper margins of these are joined by
fibres from front to back, across the top, where they are con-

nected with the deeper fibres of the interclavicular ligament, and
give it a hold upon the sternum,
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ing a large part of the entire end. The concavity is in both
directions, and is usually more marked from before backwards
than vertically. The lower or convex part owes its vertical
convexity chiefly to its being continued underneath as a costal
facet. From before backwards, it may also be convex or nearly
flat, but just as often it is, like the part above it, concave in this
direction, and therefore saddle-shaped, the convexity vertical,
the concavity antero-posterior. It now runs underneath as the
costal facet, which usually has the same form, convex from
within outwards, in continuation of the vertical direction, and
concave antero-posteriorly, although just as often the costal
facets are convex in the latter direction also. It amounts to
this, therefore, that the entire sternal facet is, from above down-
wards, first concave and then convex, and from before backwards,
concave above, and below either concave or convex. The essen-
tial character of the articular surface seems to be, a double
concavity or hollow above, and a convexity below in at least the
vertical direction.

Costal Facet or horizontal portion.—The costal facet is
said to be occasionally or not unfrequently present, but it
would be more correct to say that it is occasionally absent, It
is in no case a separate facet, but only a prolongation of the
sternal facet outwards below the end. When fully formed, the
costal facet has usually the shape of the end of a blunt or
obovate leaf rolled in below the end of the bone; when narrow
it is more of a crescentic form. The base is where it joins the
sternal facet, by a rounded connecting edge, which is usually an
obtuse angle, sometimes very obtuse, but in large and well
formed specimens it is often nearly a right angle, at the same
time smooth and rounded off. The relative direction of the two
surfaces depends on the slope of the sternal aspect, more than
on any change in the direction of the costal facet.

Here, at its base, the costal facet occupies the greater part of
the distance between the anterior and posterior angles ; is usually
quite close to the anterior angle, being indeed the cause of its
prominence ; but usually does not extend so far back as to the
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fore leaving little or no trace on the macerated bone. Usually,
however, this facet, whether a broad oval or a narrow crescent,
has a defined edge, and the synovial pouch goes out beyond it,
this laxity being necessary to allow of the outward and inward
motion of the costal facet, or lower edge of the extremity accord-
ing as the shoulder is raised or depressed.

The surface of the costal facet is always convex from within
outwards, forming a continuous convex surface with the vertical
convexity of the lower part of the sternal facet. From before
backwards, it may be either concave or convex; apparently
just as often the one as the other. In some of my largest
specimens, with large facet, it is convex, in others concave;
and the same may be said of slender specimens. When the
antero-posterior concavity of the sternal facet is strongly marked,
it is more likely to extend down and give the costal facet
the same form, but not necessarily so; and again, when it
is only a narrow crescent it is more likely to be concave in this
direction.

Viewing, then, the entire articular surface of the inner end of
the clavicle, including both sternal, and costal facets,—we now
see, that, from before backwards, it is concave above, and below
either convex or concave; and that, from above downwards,
there is first a concavity, and then a convexity, the latter including
the lower part of the sternal and the entire costal facet. Con-
sidered with reference to the shallow socket which receives it,
the articular surface of the clavicle, may be divided into two
parts, an upper, concave in both directions, fitting upon the
upper half of the semilunar facet on the sternum, which presents
a double convexity; and a lower, including the costal facet,
convex vertically, which corresponds to the angle or middle and
to the lower part of the semilunar notch, and also in part to the
costal cartilage.

SOCKET FOR THE CLAVICLE.

The surfaces of the sternum and costal cartilage form what
may be called the socket, although it is very shallow and in
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face, presents a soft fibrous and cellular bed, on which the synovial
membrane is laid. This bed is formed by fibrous bands which
connect the costal cartilage to the first rib, and by a prolongation
outwards of fibres from the attachment of the dise. The disc
cannot be lifted off it, as there is no prolongation of the other
synovial membrane in between the disc and the costal cartilage,
but part of its fibres are here prolonged horizontally outwards
to assist in forming the soft bed which floors the costal part of
the socket, and on this is laid, loose and soft, the prolongation
of the external synovial membrane, as it passes horizontally out-
wards between the costal cartilage and the lower aspect of the
inner end of the clavicle. This little triangular space corresponds,
above, partly to the costal facet of the clavicle when it is large,
and to the little triangular unoccupied space already described
on the clavicle, as situated between the costal facet internally,
the rhomboid ligament behind, and the inner part of the pec-
toralis major in front. |

The Sternal Part of the socket is”formed by the semilunar
notch, and is a smooth and polished cartilaginous surface. The
form is not semilunar but oval, both edges being convex, the
anterior the most so. The long axis is from above downwards
and outwards, and is usually 2 inch in length; the breadth,
or from before backwards, is usually } an inch; or both about
1z inch more. The length may be only 4, or as much as a whole
inch, but in the latter case we are apt to have included a portion
of the adherent and ossified costal cartilage. It is bent in the
direction of its length, but the bend is more particularly at one
part, thus dividing it into an upper, sloping, or ascending, and
a lower, outer, or horizontal portion. This is the true view to
take of this surface—the ascending part is that against which
the face of the clavicle pushes, the horizontal part is that upon
which the costal facet rests, and the rounded angle between
receives the part of the clavicle which connects the sternal and
costal facets,

The upper or ascending portion is not vertical, but slopes
downwards and outwards, and is convex in both directions.
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or no angle or prominence between its sternal and costal facets,
or is cat so obliquely that there is no costal facet at all, but only
a narrow articular edge. The sternal notch and the clavicular
. surfaces are then usually, in their whole extent, concave in the
antero-posterior direction. Again, in the oval form of the head
of the clmrik:le, the costal facet or horizontal part of the articular
surface is, as alveady described, usually represented only by a
narrow articular edge ; if in such a case the sternal notch has
a horizontal part, this narrow margin seems naturally to rest
in the bend or angle, the clavicle external to it not touching the
sternum, unless when the narrow articular edge plays out upon
it when the shoulder is raised.

Mechanism of Sterno- Clavicular Joint.—These forms of surface
allow of the required motions at this joint. The clavicle may
glide a little forwards and backwards ; this it does by a concave
surface shifting forwards and backwards upon a fixed convex
surface. At the horizontal part of the joint, the convexity and
coneavity may be the reverse, but this is not incompatible with
antero-posterior gliding, even if this part really has such a
motion, as the head of the clavicle may rest on_ this part, tied
down by the rhomboid ligament, while, by a kind of rotatory
molion, it glides a little forwards and backwards on the ascending
part of the notch. But the head of the clavicle moves chiefly
up and down, according as the shoulder is depressed or raised.
Here the vertical convexity at and near the lower edge, moves
in or out upon the vertical concavity, at and near the angle or
bend between the horizontal and ascending parts of the sternal
notch. The costal facet naturally lies on the horizontal part of
the sternal noteh, and it is only when the shoulder is much
raised that it glides outwards, if not upon, at least above, the
costal cartilage. To allow of this, the pouch-like prolongation
of the external synovial cavity is required, although cartilaginous
surfaces are not. Had the clavicular attachment of the disc been
below, it would have been carried outwards and would have
checked this motion ; but, by being fixed to the clavicle above,
it is made to serve also the purpose of a ligament, in preventing
the head of the l-|a1.'i{.:lt‘ from rising too far out of the S{JUI{Et, as in
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part of the head to the extreme point of the acromial extremity,
at the posterior end of the acromial facet. The measurement
following the curves would be a little longer, but the straight
measurement of course gives the actual length. It is usually
longer in the male than in the female. The longest male clavicle I
have seen is 6%, the shortest 5%, the majority being 6 inches;
the shortest in the female 5§, the longest 57, the majority
being 5% inches. The clavicle in the male is therefore, on an
average, half an inch longer than in the female.

DirecTION.—As the clavicle passes outwards it is always
directed more or less backwards, which may be termed the
backward or forward obliquity. It may be also directed a little
upwards or downwards, which may be called the wpward or
downward obliquity. The latter obliquity is not great. Judging
by the articulated skeletons, it apparently slopes upwards and
outwards, so as to be about half an inch higher towards the
outer than at the inner end. This is more apparent on looking
along the lower aspect, as if the bone was thinned outwards at
the expense of the lower part. The upward or downward
obliquity in the skeletons may, it must be remembered, be arti-
ficial, according to the fancy of the articulator. In the dead
and living subject, when the shoulders are raised or depressed,
the clavicle has a corresponding slope upwards or downwards,
but in the natural or easy position, the clavicles do appear to rise
little as they pass outwards,

The backward obliquity is constant, and necessary to the for-
mation of the arch of the shoulder ; the clavicle slopes backwards,
the scapula forwards, and the arm is suspended below the angle
of the V shaped arch thus formed. The amount of this obliquity
may be estimated in three ways; by laying on a straight line
across the front of the sternal ends, and then noting how far it
passes in front of the onter end ; again, by laying the line across
between the bones at their most posterior part, which is at the
prominent angle about an inch from the acromial end, and noting
how far it crosses behind the sternum or sternal end; or, more
exactly, by laying a straight line across the thorax on the middle
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~each will now be found to have lost half an inch, and their outer
ends formerly 131 are now 12} inches apart. The clavicles by
their obliquity thus together lose fully an inch, which is rather
more than made up by the distance between their sternal ends.
The measurement from acromial end to acromial end varies from
11 to 121 inches, occasionally 1 an inch more or less; this, how-
ever, does not give the extreme breadth of the shoulders, as the
outer edge of the acromion is § inch to an inch farther out than
the middle of the acromio-clavicular joint. This, accordingly,
varies from 12 to 15 inches. In the adult female it is 12 to
13, but was in one 14 ; in the adult male it is usnally 141, the
lowest 134, the highest 15. Of course, it is not doubted that
instances may occur of greater or less breadth of shoulders in
male or female ; and part of the breadth of the male shoulder
depends on his usually larger head of humerus and thicker deltoid
muscle. The breadth of the sternum, or distance between the
sternal notches, or inner ends of clavicles, does not seem to be
greater in the male than in the female.

In accordance with this oblique direction of the clavicle for-
wards and inwards, the sternal notch has a backward direc-
tion. This is so marked that the notch is not visible in a
front view of the sternum. The axis of the joint seems to
be nearly at right angles to the axis of the sternal half of the
bone, and the clavicle thus pushes against a directly resisting
surface, instead of tending to slip forwards off the sternum, as it
would if the notch had not faced sufficiently backwards. The
same principle we have seen to be carried out at the acromio-
clavicular joint, the axis of which is nearly at right angles to the
axis of the outer third of the clavicle.

The position of the clavicle as regards the direction of its
surfaces has been already fully explained. The surfaces and
borders are at once placed in their natural position by so holding

it that the upper surface of the outer third faces upwards and also
a very little forwards.

I_n‘:rRM.—-The clavicle is always more or less bent antero-pos-
teriorly—is it also curved upwards or downwards? This is best
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convex forwards, oceupying the inner § or cylindrical portion of
the shaft; and the external, concave forwards, and occupying the
outer 4 or tabular portion. The whole bone is thus sigmoid or
bent like an elongated /. The inlernal or greater curve,
presents its concavity on the superior and subclavian borders and
the included cervical surface; its convexity on the anterior
border and anterior part of the superior surface. This convexity
. is modified by the condition of the pectoral impression. When
. this is flat, the greatest convexity is then usually represented by
a prominent pectoral ridge, but sometimes this ridge is not very
projecting, and then the convexity of the curve is considerably
flattened. Internally, the convexity runs towards but not quite
to the sternal end, as there is always more or less of a con-
cavity close to it, from the prominence of its anterior angle and
edge; externally, it terminates at the commencement of the
deltoid impression. The concavity begins at the superior angle
and posterior edge of the sternal end, and reaches to the conoid
tubercle or near it, but when the external curve is strongly
marked, the concavity does not extend farther than to the
beginning of the outer third. The concavity and convexity of
this curve are parallel to each other, or nearly so; and the curve
1s uniform, the greatest projection being at its middle, or a little
external to this, but still internal to the middle of the bone.
The variation as to flattening of the pectoral impression may
destroy the exact parallelism of the two sides of the curve; and
as they approach the sternal end they necessarily cease to be
parallel, owing to the enlargement.

The external or lesser curve presents its concavity along the
anterior border and deltoid impression, and reaches quite to the
anterior angle of the acromial extremity. It may either form a
uniform sweep, or be more bent near the centre; and is liable to
interruption by the occasional projection of the deltoid tubercle
near its inner part. The convexity of the lesser curve extends
along the outer third of the posterior border and the narrow
surif'ace below it; and is neither uniform nor parallel to the con-
cavity. It sometimes forms a uniform bend, but usually projects
considerably at one of two parts,—cither opposite the conoid
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internal to the middle of the bone, and is from 3 or 34 inches
in length. It may be said to occupy the outer half of the
bone. Its greatest depth is usually half an inch, opposite
the deepest part of the external curve; and the inner side of
the arch is long and tapering, as it is formed by the com-
mencing convexity of the internal curve. This arch, unlike the
internal, does not seem to serve a direct purpose, as an arch,
but to result from the bone, after completing its first and great
arch, requiring to turn forwards to meet the acromion process.
The meaning of the sigmoid form of the clavicle may perhaps
be better comprehended by looking to these two arches than to
the convexity and concavity of each curvature; by the latter
the bone is divided into outer 4 and inner %, each as if a
separate curve; by the former it is seen to form two arches, a
greater or internal, occupying # of the bone, and a lesser or
external, occupying its outer . The arches, besides the con-
cavities of the two curves are thus also formed by part of the
neighbouring convexity, just as, although one side of a valley
be conves, it does not the less contribute to the.formation of
the hollow.

A simple method of showing these arches is to take a pair of
clavicles, and place them against each other, front to front, and
back to back. The included space gives the length of the arch
and twice its breadth. Laid back to back, they include an elon-
gated ovoid, reaching # of the length of the bone ; the narrower
and more elongated end externally. Laid front to front, the
included space reaches % the length of the bone, and has its
narrow elongated end at the greatest convexity of the internal
curve ; and, after touching here, the shafts diverge more or less
towards the sternal ends. |

Variations of the Curvatures—These are numerous, and when
we survey many specimens, it appears at first very difficult to
generalize regarding them. It is evident, however, that the
principal differences depend on the form or at least on the
breadth of the external curve or outer fourth of the bone. It
has been said that the clavicle is less curved in the female and in

the child than in the male; and that in the latter it increases
I
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are varieties in the degree of curvature in the feetus as well as
in the adult.

Regarding the curves and their varieties we may therefore
conclude—(a) that the curves exist at least as much in the feetus
and child as in the adult, and are therefore part of the original
design, for certain purposes still to be considered. (b.) That in
the adult the slender and smooth specimens are generally also
the least curved; most of these belonging to female skeletons,
but often enough slender and female specimens are highly
curved. (c.) The most highly curved specimens are generally
from muscular males, in which, at the same time, the outer end
has not a great breadth. (d.) The very muscular and therefore
strongest specimens are generally not the most curved, as their
usual great breadth towards the outer end fills up the curve
especially on the convexity. (e.) And, lastly, that exceptions
may occur to these general statements, presenting either curva-
ture greater or less, independent of the form of the outer end.

The actual amount of curvature may be estimated by laying a
straight line along the bone. It may be laid on, 1st, from the pos-
terior edge of the sternal end to the posterior end of the acromial
facet; or 2d, from anterior edge of sternal end to anterior end of
acromial facet; or 3d, from the upper angle of the sternal end to

‘the middle of the acromial facet. It is only the least bent
-elavicles along which a straight line can be laid so as to intersect
.any part of both articular extremities, and not run off the bone
rat one or both of its concavities; in the cases where it can, it
ymust be laid on from the posterior end of the acromial facet to
ithe anterior part of the sternal. The 1st of the three lines above
rmentioned, after marking off a posterior concavity, crosses the
couter third of the bone in a variable position, scarely, if ever,
‘behind its middle ; usually farther forwards, so as to leave much
rmore of the flat portion behind than before it; and in much
renrved specimens, it again leaves the bone for a little, marking
woff an anterior coneavity. The 2d of the three lines, marks off
‘the anterior concavity, and runs along the inner half of the bone,
sleaving a variable part of the anterior convexity in front of it,—
very little when the pectoral impression flattens this part much,
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force in the direction of the bone will be most apt to produce
fracture.

Torsion of the Claviele—The clavicle has always a more or
less twisted appearance. The anterior border, as it passes in-
wards below the pectoral impression, becomes partly inferior,
and the superior surface becomes anterior as well as superior.
Also, the cervical surface near the inmer end becomes more
directly posterior or even faces a little upwards as well as back-
wards, and the posterior border becomes superior along the inner
half’; but these changes are not so much due to the borders passing
spirally, as rather to the change of form of the bone, the inner
half being almost flattened in the opposite direction to the outer,
becoming narrower, and thickened downwards. This affects
only or chiefly one surface and one border ; the posterior border
still keeps nearly if not quite posterior, but is superior upon
the bone; the cervical surface continues to be posterior; the
subelavian surface to be inferior; but the anterior border is
thrown downwards by the superficial surface now also facing
forwards as well as upwards. The change of direction of one
surface does not necessarily change that of the others, as the
anterior border merely runs in upon the subclavian surface, nar-
rowing it but not changing its direction. The torsion of the
- clavicle is, therefore, not general, but affects only the superficial
surface and anterior border, and results from the change of
form, principally to accommodate the pectoralis major muscle.
In some specimens, however, especially those with an oval
shaped sternal end, the inner fourth or third has a decided
general twist, the cervical surface facing obliquely upwards as
well as backwards.

The clavicle does not usually lie in a natural position on the
table, but this is not due to its partial torsion, or to any up-
ward and downward bend of the shaft, but to the varieties of
the ends, especially of the sternal. If laid on its upper surface
it usually lies very flat, and we see there is very little upward or
downward bending, though usually the outer fourth is a little
raised off the table. When it lies thus, the parts visible are,
behind, the cervical surface ; below, the subelavian surface ; and
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It is thus seen that, at the internal measurement, which
represents the form of the inner half, the depth usually exceeds
the breadth by from one to two lines. The breadth is, however,
occasionally equal to, or even a line greater than the depth. 1In
slender specimens also, the depth usually exceeds the breadth.

At the middle measurement, at the transition part, these pro-
portions are seen to be reversed, the breadth now exceeding the
depth by a line or more. Sometimes, however, the depth is
equal to the breadth or even exceeds it by half a line.

At the broadest part of the tabular portion the breadth is
two to three times as great as the depth. The greatest depth
and greatest breadth usually go together, and vice versa; but
not necessarily, as, in some strong bones, the outer part is not

very broad.
The increase of breadth, and diminution of depth, from within

outwards may be shown by arranging these measurements
differently, thus :—

Internal. Middle. External.
Bregdth =% S W8 Sop gl ey g Lo W gy
DAL Sl N S i e T e R U

The inerease in breadth is very slight until we arrive at the
outer third, at the broadest part of which it is more than
doubled; and from this it again diminishes along the most
external inch or half inch, But the depth does not diminish
correspondingly. It diminishes most along the inner half, but
along the outer half the diminution is usually very little, and
sometimes there is none at all. The tapering or pyramidal
form which the bone presents to the eye along its borders, is in
part deceptive, as, at the outer third, it is thinner near the
borders than along the middle, especially along the anterior
border, owing to the bevelling at the deltoid impression. The
measurements were made midway between the anterior and
posterior. borders, where the breadth is the greatest, and the
depth here is often a little increased by the elevation of the
trapezoid impression. Still, the depth at the outer part is,
except at the edges, very little less than at the middle of the
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The size diminishes rapidly along the first inch, at the outer
end of which it is little more than half that of the sternal end.

Along the next three inches the diminution or variation is
very slight ; at the second, it has farther diminished }; at the
third inch, or middle, + more; and then usually continues the
same to the fourth inch, just before the commencement of the
flattening, as precisely indicated by the beginning of the deltoid
impression. . !

Between the ntiddle and the fourth inch, is the unoccupied
space, or transition part. This part in many specimens has the

. appearance of being smaller than the bone on either side, but

this arises chiefly from the difference of form. Occasionally it
is } or 45 less, than'the third or fourth inch circumference, but
is usually the same. It is occasionally.therefore the smallest
part of the bone, and in all there is no part smaller.

Thus, for three inches there is very little difference in the
size of the shaft; and this includes the internal two-thirds of
the bone, and therefore, the internal or great curvature, except
the inch next the sternal end.

From the beginning of the outer third, the size increases with
the increasing breadth, outwards to the broadest part, which is
the largest part of the shaft of the bone, and only half an inch
less in circumference than the sternal end itself From this
point it decreases both inwards and outwards; inwardly the
decrease is more extensive, but is interrupted by the prominence
of the ‘conoid tubercle, at which the circumference is a little
greater than at either side of it; outwardly the diminution is
more or less gradual, and around the acromial facet the size is
usually about the same as at the summit of the conoid tubercle.

. Thus, the whole of the outer third is larger than any part of
the rest of the bone except near the sternal end, and within less
than an inch of it, _

The inner and outer halves of the bone are of nearly equal
weight.  This may be ascertained by balancing the bone on the
edge of a knife; the balancing point, or centre of gravity, lies

very near the middle or a little internal to it, sometimes, how-
ever, as much as 4 or } inch,
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the clavicle backwards and probably also upwards; and the
force is thus in part lost, and must tell much less upon the
clavicle, than if it were set horizontally hetween the scapula and
sternum. The state of the muscles, which are usually thrown
into action in the endeavour to avert or sustain the fall, may
prevent much of this motion backwards, and cause a more direct
transmission of the shock; but still, as the clavicle naturally lies
very obliquely, part of the force must be lost in the tendency to
push it backwards, whether the muscles resist or not. Fractures of
the clavicle from force received at the outer end, may be caused in
two ways, either simply by direct longitudinal force, or by the
motion of the outer part of the clavicle going so far that it is
snapped off from the less moveable internal part, which is so firmly
tied down at the sterno-clavicular articulation. It is conceivable
that a force in any direction might act in this latter way, tending
to move the shoulder upwards or downwards, forwards or back-
wards, farther than the connexions of the inner end of the
clavicle would allow, thus snapping the bone across. Recollecting
the attachment of the coraco-clavicular ligaments, it is evident
that the scapula thus acts, not merely on the outer end, but
upon the whole outer third of the shaft; and we would therefore
expect the bone to snap across at some part internal to its outer
third. In this case the fracture might be either transverse or
oblique.

If acting by the other principle—simple longitudinal force—
we would expect the fracture, irrespective of the relative strength
of different parts, to be at one of three places, either at the middle
of one of the arches, especially the greater one ; or at the transi-
tion part, which, as we have seen, belongs to both arches, and is
the part where the straight and sigmoid axes intersect each
other. The external third being considerably larger than the
internal two-thirds (until near the sternal eyd), we would not
expect this part to give way, and I am not aware of any facts
showing that it does so in this kind of accident, although this part
is occasionally broken. If the fracture occurred simply from over-
bending we would expect it to be situated at the middle of the
internal arch—i.e. 2 to 24 inches from the sternal end, through
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to be the most likely to give way from longitudinal force, or the
ordinary circumstances under which fracture of the clavicle
oceurs.

After arriving at this conclusion altogether irrespective of
how the fact might be, T examined the specimens of united
fracture within my reach, six in number, and in all of these the
fracture has been through this part, the outer half of the middle
third —i.e., external to the middle of the bone and internal to
the outer third, except in one in which it is through the inner
part of the outer third. Also, the fracture seems always to be
more or less oblique, and in the direction in which the straight
axis crosses. The outer end of the inner portion, which forms
the so-called “rising end,” may be blunt or more or less sharp,
but in either case is cut obliquely on its posterior aspect. The
outer fragment, besides being united usunally on a lower level,
appears joined to the back of the inner, which, however, is the
nataral result of this obliquity ; and in some the bone has been
much shortened, by the great obliquity of the fracture, and the
external portion shifting a long way inwards behind the inner
portion. These views seem to accord with the opinions of
writers on surgery as to the more frequent seat of fracture, and
what I have seen of the ordinary fracture of the clavicle in
the living body also leads to the same conclusion, that it is
usually external to the middle, the “rising end” pointing, more
or less bluntly, outwards and forwards.

Fractures of the clavicle, it is well known, may occur at any
part, as from a direct blow, but it is often impossible to say exactly
in what way the injury occurred. All T mean to say is, that, from
simple longitudinal force, the fracture is most likely to be through
the outer part of the middle third, that is, a little external to the
middle. Also, that the fracture is most likely to be oblique, in
the direction in which, as well as at the place where, the straight
axis crosses the bone, so that the outer fragment will slip ob-
liquely in behind the inner. On the peculiarities of fractures
through the outer third, it is unnecessary here to enter.

PrixcipLEs or CoNsTRUCTION AND MECHANISM. — What is
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modelled into certain borders and surfaces. The increase in
size, inwards, is not considerable till we approach the sternal
end, towards which it gradually rises; without this, the head
would have been an abrupt swelling, receiving the force un-
equally. The rhomboid impression also contributes to the size
of the internal inch. The curve, having its convexity forwards,
evidently gives an important protection to the great nerves and
blood-vessels passing from the neck to the axilla, besides ren-
dering the bone more able, for its own sake, to resist blows from
before. It is not required to be flat here, and to have been so in
either direction, would have been as awkward as to have been
rounded at the outer part; the cylindrical form serving better, for
strength, for the arch, and for the muscle. As to its snrfaces,
we notice, first, that the posterior is always unoccupied; it is
part of the wall of the bone, required as a beam to keep out the
shoulder, but of this side -of the wall no farther use is made.
The inferior surface is narrow, but broad enough for the attach-
ment of the rhomboid ligament and subclavins muscle. The
anterior aspect furnishes attachment to the pectoralis major and
sterno-mastoid muscles, but it does not appear that these muscles
require the inner half of the bone to be cylindrical or arched.
‘We notice, however, that the posterior or unoccupied surface is
the flat one, and the anterior surface vertically the convex or pro-
minent one, thus giving most space where it may be useful for the
pectoral muscle. The various degree of flattening of the im-
pression for the pectoral muscle is unimportant as regards general
construction.

These various considerations seem to explain, or imply the
existence of, the curvatures, but they may serve the additional
purpose of enabling the elasticity of the bone to come into play,
and assist in diminishing shock. This has been well shown by
Mr Ward, in his excellent treatise on the bones; that a smart
blow on the end of a clavicle standing erect, will make it spring
to a distance of nearly two feet; and that, if struck on the con-
vexity of its great arch, when lying horizontally, it will spring
from the floor to a height of about a foot. Elasticity belongs
to all bones, in virtue of their animal constituent, and is best






e

el

STRUCTURE, 81

j &
stracture of the bone, and the bending back again may be at-
tended by a crackling noise.

The mere curving ofthe clavicle, then, does not confer elas-
ticity, nor in any way obviate fracture from longitudinal force ;
but it enables the tlasticity to come into play and make itself
useful, under natural forces, by slight bendings or ymldmgs,
which serve the purpose of somewhat diminishing shock. This,
however, is principally obviated by the obliquity of the bone,

and the mechanism of the articulations at both ends, as already

explained.

The following propositions may be laid down on this subject :
—(a) Without any elasticity, a curved bone will break more
readily than if it had been straight, giving way where the change
of direction occurs. (b) The addition of elasticity to any kind
of bone will tend to obviate fracture, as, instead of breaking, it
yields, and will recover itself unless the force is too great. (¢)
With equal elasticity, a carved bone will bend more easily than
a straight one—i. ¢., it is less able to resist force, or is weaker,
and will therefore overbend, and at last break, more readily; so
that, as regards strength, curving is rather disadvantageous to
an elastic as well as to a brittle bone. (d) The only advantage,
therefore, of curving in an elastic bone, is that, under natural
forces, the more ready yieldings are useful in diminishing un-
pleasant concussions.

This then is an advantage of the curvatmes, whether it be their
primary design or not, but they seem to be provided primarily
for other purposes. The great internal curve evidently serves a
most important purpose in protecting the great vessels and
nerves against injury from before. This is a very sufficient
reason for the internal two-thirds being arched with the con-
vexity forwards ; besides, had the bone gone straight out from
the sternal end to above the coracoid process, there would have
been less room between it and the first rib for the vessels and
nerves to pass. It was next necessary that the bone should lie
above the coracoid process and then turn forwards to meet the
acromion ; and by its anterior concavity it is sunk in to the

hollow in front of the shoulder, out of the way of injury. These
-
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The dense texture forms a thick wall along the greater part of
the shaft, from {4 to } inch in thickness, or even sometimes §.
In the latter case the spongy tissue at the middle is not broader
than the section of the wall on one side, but it is usually twice
as broad, and sometimes still broader, the tube of denser texture
then gaining size of cavity at the expense of the thickness of its
walls. I am inclined to consider the latter condition the na-
tural change of age on the long bones, rendering them lighter
and more shell like, but the question of the effect of age and
other circumstances on the relative arrangement of cancellated
and dense textures will be considered fully with the long bones
of the lower extremity.

The dense layer begins to diminish, internally, about an inch
from the sternal end, but still forms a layer of considerable thick-
ness until it turns round the edge to the sternal face, over which
it forms the usual thin articular lamina. Externally, it begins
to thin earlier, at least on the convexity of the curve, about 1}
inch from the acromial extremity. It diminishes as the bone
increases in breadth, and from the broadest part of the bone, to
the acromial facet, about the last § or § inch, it is very thin ;
especially behind, it is little if any thicker than the thin articular
lamina of the acromial facet.

The dense layer is thicker on the concavity than on the con-
vexity of each curve. This appears to be always the case, and
usually to a very marked degree, especially with the external
curve. At the middle of each curve, it may be a half more, or
twice or three times as much. Along the outer curve, the thin-
ness on the convexity may be explained by the greater depth
or thickness of the bone here than in front, requiring opening
out into spongy texture—the usual way in which bulk is ob-
tained ; but the difference exists along the whole of the internal
curve also, and is evidently a special provision to strengthen the
concavity of the curves. Another view to take of the object of
this provision, is, that it gives greatest strength in the direction
of the straight axis, which is much nearer the concavities than
the convexities of the curves ; and thus, at each bend, the spongy
texture is obtained at the expense of the convexity, the part
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- short. eylindrical bones—the metatarsal and metacarpal. It

has the wall or tube of dense tissue, and yet has no medullary
canal, or to express it in another way, what would otherwise
have been the medullary canal is filled up by spongy tissue ; in
the cells of which the marrow is laid, instead of forming one
continuous mass. Supposing the tube to be of .the same size
and thickness, the bone must be stronger by this arrangement,
as it has the spongy tissue instead of nothing.

VARrIATiONs wiTH SEX AND SIDE OF Bopy.—Sex. There
is no necessary or constant difference between the male and
female clavicle, but in the female it is generally less curved,
smoother, more slender, and shorter. We have already seen
that it is by no means necessarily less curved in the female,
being not unfrequently more ‘curved than in many male speci-
mens, and in some as well curved ‘as in any males. Also,
in the female as in the male, the amount of curving does not by
any means increase with the thickness or roughmess. We
therefore cannot say that the female clavicle is usually less
curved because it is usually less muscular; the two conditions -
are usually combined in the female, but not as cause and effect.
The less length in the female contributes to the narrowness of
the shoulders, to"which the apparently greater obliquity of posi-
tion also contributes. The roughness and thickness no doubt
correspond, whether in the male or female, to the muscular de-
velopment, and hence the female clavicle is usually more smooth
and slender. The difference is usually very striking, A cha-
racteristic male clavicle .will balance, or even weigh down, a’
pair of characteristic female specimens.

Side of body.—The right clavicle is generally thicker, heavier
and rougher than the left; for the same reason that they are
usually thinner and smoother in the female than the male. M.
Cruveilhier mentions that by noticing a greater size of the sternal
end on the lefs side, he predicted correctly that the individual
was left handed. In general, however, the difference as.seen on
the skeletons, is not striking, though apparent enough on careful
examination. This increase under use, or from laborious ocen-
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Of the four in which the right is the heaviest—in one, from a
muscular male @t. 48, the difference is 19 grains, The second,
from a male mt. 60, the bones not so thick as the last but more
curved, the difference is 7 grains; and in both of these, but
especially the second, the right elavicle is shorter than the left.
In the third, from a thin female @t. 77, the bones well marked
but light, the difference is 11 grains—equal to a fourteenth part
of the entire weight of the right. And in the fourth, from a
female wmt. 42, the right is the heavier by 30 grains. The
scapule were also preserved from this subject, and the right is
much heavier than the left. .

These facts seem to point to contradictory conclusions, but
can be said only to show that greater size does not necessarily
imply greater weight. Weight must depend on the amount of
osseous tissue, irrespective of whether it is condensed into little
bulk, or opened out into spongy tissue. A large shaft may be
given, here or elsewhere, without additional bony matter, by
thinning the wall as the tube enlarges; and the expansion at
the extremities of the long bones, we know is effected by as it
were the opening out of the compact tissue, which gradually
diminishes as the spongy tissue is developed. While the right
clavicle would seem to be most frequently also the heavier as
well as generally the larger, it is curious to notice that the facts
showing that it is not necessarily so, show farther that the
reverse may be the case—that the larger bone may be not only
not the heavier but the lighter. We can scarcely suppose that
three out of eight subjects had been left handed, especially as in
two of three, the right though the lightest, was the largest.

SUMMARY OF MUSCULAR ATTACHMENTS.

Pectoralis Major.—To inner half of clavicle ; lower division of
superficial or anterior surface (pectoral impression). Externally,
reaching to middle of claviele; internally, to 1 inch from arti-
cular margin. Usual length 2 to 24 inches, usual depth at
middle  inch. Entire attachment fleshy.

Sterno-Mastoid—Along internal third or fourth of superior


















