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'* 1.
INTRODUCTION «

The anatomy of the inguinal region in man is.a subject of
importance because of its direct relationship to a freguent
clinical entity - hernia. There is and has been much controver-
sy concerning the anatomical and clin?gal phases of this region,
No record has been made, in recent literature, of an extensive
study of this subject. Studies have begn made by different
authors but these are not substantiated by a sufficiently exten-
sive number of observations and the conceptions of these investi-
gators vary in certain p@ints. Furthermore, the variations exis-
ting in the anatomy of the inguinal region were not properly re-

cognized. The purpose of an operative proceedure in hernig is t

restore the anatomy of a defective lower abdominal wall. The
fact that the anatomy of the lower anterior abdominal wall is so
variable would offer some explanation for the different types of,
operative proceedures and the number of their modifications.
There may occur functional variations in the anatomy of the
inguinal region, that is, pertaining to the degree of development
of muscle and fascia in the lower abdominal wall. That the func-
tional anatomy of this region may be varied is well shown by
Seaver(24) and also by McKenzie(20) who point éut that some‘hernﬂ
are treated satisfactorily by exercise. As is shown by statistics
all individuals are not equally prone to hernia. Vari tions seem
to exist in members of the same sex. Also a difference may be

expected between the male and the femgle especially in view of
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the fact that inguinal hernia occur mine times as fregueftly in
the male as in the female. Racial differences are suggested by
gome authors but no attempt to show by anatomical study the type
and degree of variation has been made.' Furthermore, it is the
right side that is affected more than the left.

Developmental variations in the anatomy of the inguinal re-
gion also exist and may have an importagt bearing on the predi-
sposition to hernia. Of these, the occurence of the patent
processus vaginalis is probably the most important. The urachus’
and the obliterated hypogastric arteries when gssociated with |
mesenteries seem to afford an anatomical predisposition to hernid
because of the foveae which they form in the lower inguinal re-
gion. 1In the sub-peritoneal tissue about the internal ring,
associated with the vas deferens and the gpermatic vessels, are :
sometimes found bands of tissue which seem to influende the inte-
grity of the internal ring. The adhesions which occur in the re-
gion of the internal ring between the ceacum and the abdominal |
wall on the right side and the sigmoid and the abdominal wall on -
the left side, also secem to have a developmental background. The
presence of adipose tissue in the inguinal region may be regarded
to be of an acquired nature. This fat herniating through the
abdominal wall or when found in the inguinal canal may become a
factor in the production of hernia, especially when the indivi-

dual undergoes sudden emaciation.
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STATEMENT OF PROBLEM

Therefore it is the purpose of this work to attempt to deter-‘
mine a more complete comprehension of the anatomy of the inguinai
region by showing, in a series of cadayers, how the anatomy va-
ries, and to what extent, between thev;}ght and left side in the
male and female, and in the white and colored race. ‘

HISTORY +

A careful search of the literature reveals the fact that very!
few contributions to the anatomy of the inguinal region have been
made since 1900. Most of the later work deals primarily with the;
clinical aspects of this region, such anatomical descriptions as?
are given in these papers being based, to a great extent, on |
existing text book presentations. In the literature preceding
this century a number of papers are found dealing with the specidq
fic anatomy of the inguinal region. -

In order to preserve the continuity of the subject, and for -
the convenience of later applications im this paper, the review -
of the literature is made in a sequential manner rather than in
a chronological erder.

In an incision for the repair of hernia, the first important
structure to be encountered after separating the skin, subcutag-
neous tissue, and fascia, is the aponeurosis of the external
oblique muscle. This tendinous expansion, as shown by Cooper(3),

is to support the inguinal region from the pressure which is

placed upon it by man in assuming the erect position. According
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to Cherner(2), the aponeurosis of the external obligue ﬁascle,
because of its early fixation and canalization, plays an impor-
tant role in resisting intra-abdominal pressure.

The development of the external oblique musculature is not
sufficiently discussed anywhere exceﬁl‘}n Morris(20) and A
Cunningham(5) Text-Books of Anatomy. Here it is stated that the
muscle tissue does not extend to the likea alba medially, and :
also, that it does not extend below the level of the anterior
superior spine. There is little variation in the description of
the anatomy of the external ring. Its size, as generally acce- |
pted, is 1 inch long and 1/2 inch wide, although a normal ring,
according to Macready(18), quoting Gaillard, may be 3 cm. in its
long diameter. Spalteholz(25) states, that the average external‘
ring admits the tip of the index finger. The relation of the
size of the external ring to the occurence of hernia has not
been clearly determined as yet. According to Cherner(2), the
size of the external ring cannot be used as an index in determi-;
ning the pessibility of hernia, because tight rings may permit
development of hernia while loose rings may not permit developmeny
of hernia for a long time or not at all. Hughson(1l3) points outi
the fact that in a series of cases in which the inguinal canal |
Was opened on account of a relaxed external ring, and in which no}
¢linical evidence of hernia existed, in every instance a small
persistent sac was found. The intercrural fibers, which arch

about the lateral boundary of the external ring, are quite uni-
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formly recognised and described by most anatomists. pu :
Cooper(3), Whitherspoon(30), Dickson(6), and Morris(21) Text-
Book of Anatomy agree that the internal oblique muscle in the :
inguinal region takes origin from the lateral 1/2 of the inguinai
ligament. Turck(28) in his series ofbéb dissections found the
muscle taking origin from the lateral 3/4 of the inguinal liga-
ment. The descriptions in Cunningham(Sl and Spalteholz(25) Text~
Books of Anatomy agree that it is the lateral 2/3 of the inguinal
ligament. v
As to the transversus muscle, Cooper(3), Whitherspoon(30),
and Cunningham(5) and Morris(21) Text-Books of Anatomy agree thaﬁ
it takes origin from the lateral third of the inguinal ligament,
although Whitherspoon states that it may attach to the outer
one half of the inguinal ligament.

Much controversy has existed and still exists concerning the)‘f
anatomy of the lowermost fibers of the internal obligue and
transversus muscles. According to Knox(15), the lowermost fiber&
of the internal oblique and transversus muscles, in additien to -
the usual termination in the conjoined tendon, transmft a series
of semicircular or concentric fibers behind the internal portionr
of the spermatic cord, either to a small extent, which is dommon
enough, or so large and broad as to form a distinet semioircular.
expansion situated behind all of the lower part of the spermaticf
cord. He further states that this construction produces the

curious appearance of a muscular ring or apperture through which
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the cord passes, although he proves anatomically that ne “true
sphincter exists. When the internal oblique and transversus
muscles contract, their lower fibers become opposed to the upper
surface of the inguinal ligament, Which Henson(ll) describes as
a detrussor action. Hammond(10) and 5i:kson(6) call it a
sphincter-likg action. Hughson(13) compares it to the shutter of
a camera. Hacéregor(lg) states that thg lower fibers of these
muscles, nof only arch over the cord, but actually course comple-
tely around it, forming a complete and grossly definable veolunta-
ry muscle sphincter for the canal at its abdominal opening.

The econjoined tendon as described by Watson(29) is triangular
in shape with its base inserted into the crest of the pubis and
the pectinea; line. It is situated immediately behind the ingui-
nal canal and the external abdominal ring. The descriptions of ‘
the anatomy of the conjoined tenden agree except that of ol
Whitherspoon(30). He states that the so-called conjoined tendon
was in no instance formed by the union of the fibers from the
internal oblique and transversus muscles in the subjects he had
dissected.

Associated with the transversalis muscle on its poaterio;
aspect, are two ligamentous structures, the ligament of Hesselbach|
and the ligament of Henle. Douglas(?7) offers the following de-
scription of these two structures:

“The descending fibers of the outer pillar of the fold (of

Douglas) form a tendinous band of varying breadth and strenght.
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Braune has called this the ligament of Hesselbach, it ha;ing been
first noted by that dnatomist a8 part of the fascia transversa-
1is, and named ligamentum inguinale internum?

"Externally the ligament of Hesselgqfh is joined to the main
transversalis tendon, and might then be said to form the edge of
an incomplete posterior laminag of that structure. The lower end
of this band forms a distinct internal pillar to the deep abdo-
minal ring, and then its fibers divide and pass in different
directions. Some are attached to the ligaments covering the
horizontal ramus, and the the pectineal fascia, internal to the
deep crural ring; others pass to the margin of the deep crural
arch and there end for the most part, though some may be traced
into the falciform fascia. A large bundle of fibers passes
around the deep abdominal ring, constituting its inferior and
horizontal pillar, the ligamentum laterale of Henle."

“Braune has noted likewise a second descending limb of the
outer pillar, of the fold of Douglas, passing from the upper end
of the ligament of Hesselbach, obliquely downwards and inwards
to the pubic bone just external to the rectus tendon, to which it
is in its whole lenght attached. He named it the ligament of
Henle."

Whitherspoon(30) also describes Hesselbach's ligament and
states that is plays a most important part in rendering the inner
end of the inguinal canal patulous during increased intra-abdo-

minal temsion.
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Associated with the transversalis muscle on its postefior
surface, are also found the pubotransversalis muscle, the inter-
foveolaris muscle, and a group of fibrous bundles which pass out
of the pelvis onto the posterior surfaqe of the transversus
muscle in the region of Hesselbach's ;fgangle. Macready(18)
states that the pubotransversalis muscle is a small muscular slip
attached to the horizontal ramus of the jpubes, and passing up-
wards and outwards behind the transversus to lese itself in the
aponeurosis of that muscle. He further states that this muscle
is ébout 3 millimeters broad and that it was described and drawn
by Lushka. The interfoveolaris muscle, according to Spalteholzaﬂﬂ,
arises like a fan behind the transversus muscle (also sometimes
from it) and extends downward to the posterior surfacs of the
inguinal ligament and the lacunar ligament. The fibrous bundles
passing out of the pelvis onto the posterior of the abdominal <
wall are described by Whitherspoon(30) as follews:

"External to the pelvic and iliac fascias and extending onto
the abdominal wall to become part of the structure known as the |/
conjoined tendon are a series of dense connective tissue fibers,
quite ligamentuus in appearance. The lateral half of this struc-
ture, lying chiefly under and lateral to the iliac vessels, is
known as Cooper's ligament. The fibers are lost below(caudad)
under the femoral sheath posterior to the vessels as they go into
the thigh. The median half of this ligamentous structure is founf
beneath the pelvic fascia caudad of the iliopectineagl line. It
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passes out of the pelvis over the iliopectineal line an&ﬁonto thé
abdomim 1 Wall median to the iliac vessels. In some persong thi
constitutes the whole of the conjoined tendon; and in all,more :r
or less of the fibers entering into it.»

No great difference exists in the a;;cription of the perito-
neal folds of the lower anterior abdominal wall. As pointed out
by Macready(18) and Watson(29) they aresof clinical interest in |
the study of the relation of the parietal peritoneum to the
different varieties of hernia. Whether they have a definite
relation to the occurence of hernia is a question still undecided.

There is some variation, in early literature, in the descri-
ption of the anatomy of the internal ring. As pointed out by
Liston(16), Cloquet was the first to show that the internal ring
was not a true opening, but rather a wide entranse of a funnel |
shaped canal, which receives the spermatic vessels. Cooper(3) <
states that the internal ring is not & circumscribed aperture
like a ring, but is formed by the separation of two portions of
fascia, which have different attachments and distributions at the
crural arch. Henson(ll),kﬁill(lz), Watson(29), and all authors
of recent text-booke.of anatomy agree that the internal ring
consists of & funnel shaped depression in the transversalis
fascia where it ensheathes the eord as it leaves the sbdomen, and
that it is situated midway between the anterior superior spine of} -
the ilium and the symphysis pubis, about 4 inch above and sli-
ghtly external to the middle of Poupart's ligament.
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That the patent processus vaginalis may occur has beeh and is
a generally known and accepted fact, but its relation to hernia
has always been a subject of dispute. Quoting Macready(18):

"At the end of the seventeenth and the beginning of the eigh-
| teenth centuries it was generally reczgaized that the tunieca
vaginalis was closed in man. But when the development of the
testis came to be studied, it was soon giscovered that the tuni.
ca vaginalis may remain open and receive the intestine, but that
it may remain open without giving place to a hernia."

“This was observed by several whiters at the end of the last
century, and at lenght it was suggested, that the immunity from
hernia iBs such cases was due to the presence of a fold, which
partly screens the abdominal opening of the processus vaginalis.'

“This fold, which is usually formed of peritoneum and the edge]

of the infundibuliform fascia, has been given by leter writers «

various gdegrees of importance. If it has any office in relation

As pointed out by Hammond(10), the processus vaginalis is pre-
sent in the fetus, but normally it should become obliterated soon
after birth. Occasionally, he further states, it remains patentv
throughout life, and rnay retain its connection with the tunica
vaginalis or be obliterated at any point between this and the
internal ring. Murray(22) has shown that in such cases the bowel
may never enter the sac. In observations on post mortem material

he found that in 21% of the subjects observed a potential sac

to hernia, its effect, unfortunately, is not susceptible to proofk

I
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existed, but there was no bistory of the existance of hé;nia du-~
ring life. Cowell(4) believes that eithef an actual or potential
oblique peritoneal sac of varying size exists in all subjects.
According te Macready(18) the size of the opening is, as a rule,
larger on the right side than on the left and oftentimes the sizg
is greater in older than in younger children. Whitherspoon(30)
that it is evident from statisties that®the procéssus vaginalis
of the peritoneum closes in the very large mgjority of persons
during the first four years of 1life.

According to Russel(23) the processus vaginalis has a most
impertant relation to hernia. The saccular theory of Russel, as
pointed out by Telford(27), regards the sac of every abdominal
inguinal hernia as derived from the funicular process. The sac
is the cause of the hermia, and without this preformed sée there
can be no hernia. “

Stephens(26), in order to explain the more frequent occurence
of the processus vaginalis in the male, points out that the gra-
vitated testis exerts a definite drag om the process in an out-
ward direction, while in the female the process is adherent to thk
round ligaments and subject to backward pull by the weight of the
uterus.

Accumulations of fat in the region of the internal ring and

its extension through the abdominal wall, or into the inguinal

canal, is not a rare occurence. These fatty depositions and

fat pedicles are described as lipomas or lipomata. That they may
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play an important part in the etiology of some cases of kernia
has long been recognized. Maas(l7) points out that these accu-
mulations of fat in the lower inguinal region do not cause hernig)
except in cases where they produce an opening in the abdominal
wall. He further states that exampleguare numerous in which a

growth of soft tissue presses aside or even destroys a much

harder tissue than its own. Fergusson(g) shows that these herni
on a fatty basis are due primarily to a weakness in the abdomin
wall with which is later associated the accumulation of fat.

He states that small lipomata form in the openings where hernia
are most liable to occur and by intra-gbdominal pressure, atro-
phy of the region of the internal ring ocecurs; the structures
here thinm out and weaken and the opening becomes enlarged and thﬁ
ball of fat urged out by the intra-abdominal pressure protrudes
more and more and drage the elastic peritoneum with it. He -
further states, that if the abdominal wall had no congenital
deficiencies in the structures protecting the normal ring, a
hernia would be rare, indeed, and an accumulation of fat would
rarely take place. These protrusions of fat, as described by
Fergusson are veiled over with a thin covering of white fibrous
tissue, which must be torn or cut before their connection with
the subperitoneal adipose layer can be demonstrated.
Whitherspoon(30) also points out that extraperitoneal fatty
tissue continues into the inguinal canal and that it occurs at

all ages.
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MATERIALS AND METHODS «

Observations were made on 177 cadavers, of which 95 were
white male, 56 were colored male, 7 were white femsle, and 19
were colored female. Included in the above are 83 inguinal
regions which were removed from thé’?adavars for detailed study.

Obserwmations were made in the gross anatomy laboratories of
Loyola Univergity School of Hedicine,$University of Illinois
College of Medicine, University of Chicago Medical School, and
the Chicago Medical School. The 83 specimen used for detail
study were removed from cadavers at Loyola University School of
Medicine, and with the permission of Dr. MecJunkin, from autopsy
material at the County Morgue.

Concerning the observations at the medical schools, only such
data were collected as were available, that is, depending upon
the character and the stage of dissection at the time of obser—
vation. Therefore, data were not collected on all points to be
observed, in every cadaver of the series.

Grossly, observations were made to determine the variations
which existed in the degree of de¥elepment: of musele and aponeu-
rosis in the inguinal region; the presence of mesenteries asso- |
ciated with the urachus, obliterated hypogastric and inferi&r
epigastric arteries, And thecpresence of. foveae or peritoneal
|diverticula. Concerning the external oblique muscle, the extent
of muscle development medial to the anterior superier spine was

measured, the structure of the external oblique aponeurosis and
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intercrural fibers noted, and the external ring was measfired.
The extent of attachment on the inguinal ligament of the interna)
oblique and transversus muscles was measured, and the presence
or abscence of a conjoined tendon determined. The mesenteries
associated with the urachus, oblitera:éz hypogastric arteries,
and the inferior epigastric arteries were measured, the distance
being taken from the posterior of the anterior abdominal wall
to their free margin in the gbdominal c¢avity in the inguinal
region. The foveae or peritoneal diverticula were measured as t9
their width and lenght.

Observations on the presence or abscence of Hesselbach's li-
gament, Henle's ligament, Pubotransversalis muscle, and the bandé
of tissue accompanying the vas deferens and the spermatic vessels
were made with the aid of a dissecting ﬁicroséope. In both the
gross observations and microscopic dissection, transillumination
of the tissues studied helped very materially to make the obser-
vations more complete. <hat is, any thickenings, weaknesses, or
the presence of fat in the abdominél wall could be more easily
detected by this method. Microscopic preparations were made of

some of the subperitoneal bands to determine their histological

strueture.
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DATA CONCERNING THE ANATOMY OF THE INGUINAL CANAL
It is the purpose of the following data to show the vériationd
that occur and the extent to which they occur, between the right
and left sides, in both the white male and female, and in the
colored male and female. 5%
MEDIAL EXTENT OF THE EXTERNAL OBLIQUE MUSCLE (CHART I)

The medial extent of the external obaique musculature was mea-

sured from the anterior superior spine and the following results
were obtained. The medial termination of the external oblique
muscle occured lateral to the anterior superior spine to the
extent of 2.50% on the right and 3.51% on the left side in the
white male, this condition not being present in the colored male,
white female, or colored female. Medial termination of the
mugscle at the anterior superior spine to 3 cm., medial to the
anterior superior spine oeccured to the extent of 68.75% on the .
right and 65.52% on the left in the white male, 59.16% on the
right and 60.80% on the left in the colored male, 66.4% on the
right and 71.5% on the left in the white female, and 61.05%

on the right and left side in the colored female. Medial termi-
nations of 3 cm. and over constituted 28.75% on the right and
30.42% on the left side in the white males, 40.1% on the right
and 39.9% on the left side in the colored males, 33.3% on the
right and 28.6% on the left in the white females, and 38.85% on

boththe right snd left sid2-fm the colored female.
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Cconclusion:
1. Difference between the right and left side.
No appreciable difference was found to exist in the
medial extent of the external obligue muscle between the
right and left side in either thé,white or colored races.
2. Sex difference.
No sex difference is apparent.
3. Race difference. s

The external oblique musculature extends medially to a

greater extent in the ¢olored race.

EXTENT OF WE SS LATERAL TO THE EXTERNAL RING IN THE EXTERNAL
OBLIGUE APORE !Q%Eog‘“xs . (CHART 11) ""‘&"W_ . -ELISENAL

The externagl ring is formed by the divergence of the lower

medial fibers of the aponeurosis of the external oblique. This
divergence results in the formation of a superior and an inferion
erus. At the lateral boundary of the external ring the two cruf:
ra come together and are usuglly strenghtened by the intercrural
fibers. In some cases the two crura are separated for a longer
|distance laseral that usual, but no weak areas exist because
well developed intercrurai fibers bridge the gap between the twol
crura. The weak area which sometimes exists is due to the pere -
sistant separation of the two crura of the external ring and the |
lack of intercrural fibers. The lenght of this condition has

been found to vary between one and eight centimeters lateral to

the external ring. In some cases the intercruragl fibers bridge
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the gap between the separated crura, but this bridging o8curs
lateral to the lateral boundary of the external ring. As a
result, a weak area exists in the aponeurosis of the external
oblique extending laterally from the e;ternal ring to the point
where the intercrural fibers cross th;‘%ap in the crura. The
interval or weakened area between the two crurg consists of
loose fibrous ceonnective tissue which ig easily destroyed by
ordinary dissection.

There was no weakness found to exist in the aponeurosis of
the external oblique in 30.11% of the cases on the right and
32.50% on the left éide,in the white males, 47.84% on the right
and 69.8% on the left side in the colored males, 66.4% on the
right and 100% on the left side in the white females, and 55.5% °
and the right and 61.05% on the left side in the colored females.
Weakened areas measuring up to two centimeters inclusive were
found in 44.45% of the cases on the right and 25.85% on the left
side in white males, 35.42% on the right and 18.60% on the left
side in the colored males, 16.6% on the right side only in the
white females, and 27.75% on both the right énd left side in the.
colored females. Areas of lateral weakness of 2.5 cm. and over
occured to the extent of 25.40% on the right and 28.75% on fhe
left side in the white males, 16.64% on the right and 11.63% on
the left side in the colored males, 16.6%(1 of 7 cases) on the
right side only in the white female, and 11.10% on both sides

in the colored females.
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conclusion: “
1. Difference between the right and left side.

The right side in the white male and female and in the
colored female showed a definite‘tendency toward the
occurence of these weak areas. e

2. Sex difference.

The male in both the white and colored races shows a
greater tendency toward the occurence of these weakened
areas that the female.

3. Race difference.
In the male the white race has a tendency to be weaker.

In the female the colored race has a tendency for the ]

more frequent occurence of these weakened areas.

SIZE OF THE EXTERNAL INGUINAL RING (CHART III)

P
The external inguinal ring was measured to determine the va-

riations occuring in its size. Further, a correlation was made
to show the relation of the size of the ring to the degree of
muscular development in the inguinal region and to the presence o
the foveae or diverticula into the inguinal canal.

A ring admitting the tip of the index finger was regarded as
an average sized external ring (1 inch long and 4 inch wide, as
is generally accepted). External rings varying in size from thej
above were classed as small, slightly enlarged, and large. The

small external ring, which did not admit the tip of the finger,
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was present in 6.25% of the cases on the right and 4.8% en the
jeft side in the white males, 1.9% on the right and 2% on the
jeft side in the colored males, and did not occur in the white and
c@lored females. The averagd sized ring, which admitted the tip
of the index finger, occurred in 76.23§?of the cases on the righﬁ
and 74.4% on the left side in white males, 76% on the right and :
86% on the left side in the colored malgs, 83% on the right and :
85.8% on the left side in white females, and on both sides in
all (100%) of the colored females. Rings larger than the averagq,
with a greater circumference than that of the index finger, :
occurred to the extent of 17.50% on the right and 21.6% on the
left side in white males, 22.8% on the right and 14% on the
left side in the colored males, 16.6% on the right and 14.3% eon |
the left side in white females, and did not occur in the coloredl
females.

A fovea or diverticulum was associated with esmall rings in
2.50% on the right side of white males only. With the average
sized ring, it was associated in 28.75% on the right and 22.8%
on the left side in the white males, 22.8% on the right and 16% :
on the left side in colored males, 16.6% on the right and 14.3%
on the left side in white females, and 5.26% on the left side
only in the colored females. With the larger rings the fovea or
diverticulum was associated to the extent of 7.5% on the right
and 8.4% on the left side in white males, 10.4% on the right and

4% on the left side in the colored males, and 16.6%(one instance]
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on the right side in white females. 2

A correlation was made of the size of the external inguinal
ring with the degree of muscular development ef the lower ante-
rior abdominal wall. The data discloses that small rings are
associated only with the “"average" %ﬁh "better than average"
muscular development of the agbdomingl wall. The average sized
external rings were found most frequegtly associated with the
"gverage" and "better than average" muscular ddvelopment, althoué
in some instances they were found in the "less than average"
developed lower abdominal walls. The larger rings were found to|
be about equally associgted with the "average" and "better than j
average" muscular development of the lower anterior abdomingl

wall.v

Conclusion:

1. Difference between the right and left side. -
The right side in the white males and the left side in -
the colored males and white females shows a tendency to- .
ward the presence of external rings of better than average }
size. The colored females were found to have average ringj
on both sides. |
2. Sex difference.
There is a slight tendency for rings of better than
average size to oecur more frequently in the male and mere
so in the colored male. ' _?

3. Racial difference
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The racial difference is not very apparent except in the
female sex, where the white females show the presence of
large rings while no large rings are found in the colored -
female.

4. A correlation of the size of *the external inguinal ring,‘
with the occurrence of pits or foveae at the internal
inguinal ring showed that pits wezf associated with small f
rings in the white male on the right side in two instances |
and with larger rings they were found to be associated to ;
the extent of 50%. 1

5. A correlation of the size of the external ring with the |
degree of muscular development of the anterior abdomingl
wall shows that various sized rings are associated with ]

abdominalwalls of different degrees of development.

No definite correlation of the size of the external inguinal‘;
ring can be made between the right.and left side, the sex, and
the race of the cases studied. As pointed out by Cherner(2),
the size of the external ring cannot be used as an index in
determining the possibility of hernia. The anatomical findings,j
presented in this paper, would tend to support his views and ;

those of some other authors.

INTERCRURAL FIBERS (CHART IV)

Observations were made to determine the frequeney of occurrencle
and the degree of development of the intercrural fibers. If

present the intercrural fibers were classified as average, less




than average, or better than averuge in development. No inter.
crural fibers were present in 18.2% of the cases on the“ight and
16.8% on the left side in the white males, 28.5% on both Sidey 44
the colored makes, 33.2% on the right and 57.2% on the left B'de:
in the white females, and 31.56% on the right and 41.16% on the
left side in the colored females. Infckcrural fibers of "legg
than average" and "average'" development were found to be preSent;
in 58.5% of the cases on the right and §1.2% on the left siqq in
the white males, 55.1% on the r ight and 54.1% on the left 8ide
in the colored males, 66.4% on the right and 42.9% on the left
side in the white females. "Better than average" developeg
intercrural fibers were found in 23.4% of the cases on the Tight
and 22.8% on the left side in the white males, 17.1% on the rig&'
and 19% on the lefit side in the colored males, and 10.52% on 4y
right side in the white female; no "well developed® fibers bein g
found on both sides in the colored female and on the left 8ide o

in the white female.

Conclusion:

1. Differenqe between the right and left side.
The intererural fibers are about equally developed o, |
both sides in the white and colored males. The degree of ‘
development is much more pronounced on the right sidelin ;
the white and colored femgle.

2. Sex difference.

The degree of development of the intercrural fiberg in

\

A
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- the male seems to be greater than in the femagle.
3. Racial difference.

’The development of the intercrural fibers in the white
male is about twice of that found in the colored male.
There is also a greater degree ;é,development of intercru-
ral fibers in the white female than in the colored female.‘

>

EXTENT OF ATTACHMENT OF THE INTERNAL OBLIQUE MUSCLE ON THE
INGUINAL LIGAMENT (CHART V)] .

The attachment of the internal oblique muscle on the inguinal
ligament was measured for the purpose of determining the extent
of variation in the origin of this muscle from the inguinal 1li-
gament. The internal oblique muscle was found to take origin
from the lateral 1/3 of the inguinal ligament in 5% of the cases-
on the right and 8.4% on the left side in the white males, and |
3.7% on the right side in the colored males. It originated frow.
the lateral 1/2 of the inguinal ligament in 56.25% of the cases
{on the right and 51.6% on the left side in the white mgales, 46.25&
on the right and 51.3% on the left side in the colored males,

16.6% on the right and 14.3% on the left side in the white femalep,

and 10.52% on the right and 11.1% on the left side in the céloreﬂ
femgles. Attachment on the lateral 2/3 of the inguinal ligament
was present in 31.25% on the right and 31.2% on the left side in
the white males, 29.60% on the right and 30.40% on the, left side .
in the colored males, 16.6% on the right and 14.3% on the left
side in the white females,;: and 36.82% on.the t}ight,;‘.zalfldz;&?é-59%7’.2@.5

V4
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on the left side in the colored females. Attachments of the

&

internal obligue muscle extending for more than the lateral 2/3
of the inguinal ligament were found to be present in 6.25% on thd
right and 9.6% on the left side in the white males, 20.35% on thd

right and 19% on the left side in the colored males, 49.9% on th
right and 57.2% on the left side in the white females, and 52.602
on the right and 55.5% on the left side in the colored females.
Conclusion: ¢
1. Difference between the right and left side.

The left side seems’to be slightly better developed than
the right side in the white and colored males, while in thﬂ
white and colored females the two sides are about equally
developed.

2. Séx difference.

The internal oblique musculature in the white and colo-
red females is decidedly better developed than in the -
white and colored males.

3. Racial difference.
The colored race shows a much better development of the
internal obligque musculatufe than the white race.
According to Cooper(3), Whitherspoon(30), Dickson(6), and
Morris Text-Book of Anatomy(21) the internal obliqﬁe musculature
takes origin from the lateral one-half of the inguinal ligament,
according to Cunningham(5) and Spalteholz(25) anatomies, from thé

lateral 2/3 of the inguinal ligament, and according to Turck(28)
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from the lateral 3/4 of the inguinal ligament. 1In the psesent
series of observations the origin was found to vary from the
lateral 1/4 of the inguinal ligament to the whole lenght of the
inguinal ligament. The most frequent occurrence being tihe lat-
eral 1/2 of the inguinal ligament in fhe white and colored malesJ
in about 50% of the cases observed; and, the lateral 3/4 of the
inguingl ligament in the white and colored females, being found

in 42% of the females observed. ¢

ANATOMY OF THE LOWER FIBERS OF THE INTERNAL OBLIQUE AND  V
TRANSVERSUS MUSCLES (CHART VI, figure 4.) ,

Observations were made to determine the variations in the
anatomy of the lower fibers of the internal oblique and transverdus
muscles. The following variations in the disposition of the
lower fibers of the internal oblique were noted.

1. The lower fibers of the internal obligue and transversus
muscles do not form a conjoined tendon but go straight and insert
into the sheath of the rectus above the pubes (Fig. 4a). Andrews
and Bissel(l) recognized this condition and contended that it
predisposed to direct hefnia. This variation was found in 8.32%
of the cases on the right and 15.75% on the left side in the
white males, 12.50% on the right side only in the colored males,
33.3% on the right and 20% on the left side in the white females,
and 16.6% on the right side only in tie colored females.

2. The lower fibers of the internal oblique and transversus

muscles course medially and downward to insert into the lower




pus vevs ve wac SaEatn ol the rectus and tne pubic tubercle, but
do not insert into tue inguinzgl ligament or iliopectingal line,
This condition was found in 29.72% of the cases on thquight and
31.50% on the left side in the white males, 50% on the right
gide only in the colored males, 66.6% on the right and 60% on thd
1eft side in the white femgles, and ;;.g.a% on the right and 57.%%
on the left side in the colored females.

These variations in the lower fibers of the internal obligue
and transversus muscles are most frequéntly associated with the
ngverage" developed abdominal wall in the mgles, with a "less
than average" developed abominal wall in the white femgles, and
with the "average' developed abdomingl wall in the colored femalqg
It was associated with the oblique peritoneal sac (pit) in 1/3
of the cases in the white males, in 1/3 of the cases, on the left
side only, of the white femgles, in one-fourth of the cases, on
the left side only, of the color=d females, and was not associatel
with pits in the colored males or on the right side in the white
and colored females.

3. The lower fibers of the internal oblique and transversus
muscles form the conjoined tendon and insert into the iliopecti-
negl line and the inguinal ligament in the region of the medigl
1/3 of the posterior wall of the inguinal canal (Fig. 4b.).-
This variation was found in 8.32% of the cases on the right and
10.50% on the left side in the white males, 12.50% on the right

side only in the colored males, and was not found in any of the
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other specimen,

This variation is associated with the "average" developed
abdominal wall on the right side in the white and colored males,
and with the "we2l developed* muscul%tgre of the abdominal wall
on the left in the white males. It is associated with diverti-
cula in 50% of the white malerpecimens; and not at all in the
colored males. +
4. The lower fibers of the internal oblique and transversus
muscles curve downwards to be inserted into the inguinal ligament
in the middle as well as the medial third of the inguinal eanal
(Fig. 4¢). <‘hat is, the conjoined tendon and the lower fibers

of the internal oblique and transversus muscles are found in the

medial 2/3 of the posterior wall of the inguinal canal. This

variation was found in 24.96% of the cases on the right and 21.04%

on the left side in the white maled;=12i50% onnthe right and 25%
on the left in the colored males, 16.6% on the right and 43.9% oy
the left side in the colored females, and not at all in the whitq
females.

This variation is associated most frequently with the "averagd
developed musculature of the lower anterior abdominal wall in all
of the cases observed. It is associated with diverticula-in 50%
of the cases of the white males, on both sides in the one ecaser
of the colored male, and is not associated with diverticula in

the white or colored female.

5. Here the lower fibers of the internal oblique and transver-

I4
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sus muscles have a definite structural relation to the ifiternal
abdominal ring. The fibers were found to be curving above the
1nternai abdominal ring medially and downward to form the con-
joined tendon, and the part of them directly associated with the
jnternal inguinal ring attached to thgi}nguinal ligament in the
lateral third of the inguinal canal (Fig. 4d). In some cases the
lowermost fibers coursed ﬁedially and dgynuard over the internal‘
ring and then laterally and downward under the internsgl abdominal
ring to attach to the inguinal ligament. In these instances
there was formed a structure which appeared, at first, as a
sphincter at the internal ring. This variation was found in
29.12% of the cases on the right and 21% on the left side in the
white males, 12.5% on the right and 75% on the left side in the i
eolored males, B0% on the left side only in the whitz females, aﬁd
16.6% on the right side only inm the colored females. -

In no instance was it possible to demonstrate the "inguinal #
sphincter" which was described by MacGregor(1l9), since in no
case did the lower fibers of the internal obdique muscle course
completely around the cord at the internal inguinal ring.

This condition is most frequently associated with the Wwell®
developed and "average" develaped musculsture of the lower ‘
anterior abdominal wall. It is associated with diverticula in
about one-third of the cases of the white males, in two out of
three instances on the left side of the colored males, and is

not associated with pits in the female.
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6. Occasionally there is found a band of muscle fibersewhich
take origin from the most medial portion of the attachment of th$
internal obligue to the inguinal ligament and course obliquely
downeard and medially under the spermatic cord, parallel to the

inguinal ligament, to gain attachment*d% the pubic tubercle

on the right and 11.63% on the left sidg in the white males,
5.76% on the right and 11.52% on the left side in the colored
males, and 16.6% on the right and 14.3% on the left side in the
white females, and was not found to occur in the e¢olored females;
This muscle band under the spermatic cord was associaited with
the "average" developed abdominal wall on the right side in the
white males and the right and left side in the white females, ang
to a slightly greater extent with the 'well developed" musculaturd
of the anterior abdominal wall on the left side in the white mals
and the right and left side in the colored males. j
7. Occasionally the lowest fibers of the internal obligue
muscle form a structure which gives tke curious appearance of a i
ring likened to the external ring (Fig. 4f). This structure |
consists of a loop of muscular fibers about the spermatic cord »
as it passes through the internal oblique muscle. Taking ofigin
from the inguinal ligament, the lowest fibers of the internal
oblique instead of coursing obliquely upward and medially and
then medially and downwgrd, go first obliquely upward and late-

rally, then curve upward medially, and finally medially and down-

(Fig. 4e). This band of muscle was found in 13.42% of the cases

8
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ward to become inserted into the iliopectineal line. In, this
series of observations the structure was found to be present
to the extent of 3.66% on the right and 6.98% on the left side
in the white males, and 11.52% om both sides in the colored maled
It was not found to be present in the*white or colored females. |

This ring appearance in the internal oblique muscle was asso-]|
ciated with the "average" developed musgulature of the anterior
abdominal wall on the right side in the white male, and to a
greater extent with the "well" developed abdominal wall on the
left side in the white male and the right and left side in the
colored male.

Conclusion:

In the first five variations presented above, no definite
significant correlation can be made as to the difference between
the two sides, the sex, the race, because of the limited number&'
of observations. In general the following correlation exists.
1. Difference between the right and left side.

Varia tions (1 and 2) presenting a more deficient develop-
ment of the internal obligue muscle were found moré frequentlj
on the left side in the white male and on the right side in
the colored male, white female, and colored female.

Varia tions (4 and 5) presenting a stronger defelopment of
the internal oblique muscle and having a definite relation to
the internal inguinal ring were found on the right side in the

white males and on the left side in the colored males, white
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females and colored females. o

The muscle band under the spermatic cord was found to occul

L4

more frequently on the right side-in the white males, more on
the left side in the colored males,.occundng equally on both
gsides in the white females, and n&%ﬁbccuring at all in the
colored females.

The ring appearance in the interngl obliéue muscle was
found more frequently on the left side in the white males and
was equally distributed on both sides in the colored males.
Sex difference.

The male sex presents a greater vari tion in the anatomy
of the lower fibers of the internal oblique (variations 1 to
5), and also the lower fibers are more freguently related to
the internal inguinal ring in the male than in the female.

The muscle band under the speppatic cord occursg more -
frequently in the male.

‘he ring appearance in the internal oblique was found to
be present only in the male sex.

Racial diffeeence. v

The semicircular formation, about the internal ring, of th4
lower fibers of the internal obljgue and transversus mnécles
occurs-more frequently inm the colored male than in the white
male, and similarly in the colored female than in the wWhite
female. .

The muscle band under the spermatic cord is more apparent
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in the white race. o

The ring appearance in the internal obligue muscle was
much more frequently seen in the colored male. It was not

found in the female sex.

EXTENT OF ATTACHMENT OF THE TRANSVERSUS MUSCLE ON THE INGUINAL
LIGAMENT (CHART VIII and Fig. 5.

The extent of origin of the transversus muscle from the ingui
nal ligament was measured and the vari;;ions and their extent
recorded. The transversus muscle did not take any part of its
origin fromrthe inguinal ligament in 5.88% of the cases on the
right and 4.05% on the left side in the white males, 6.24% on the
right and 4.84% on the left side in the colored males, 16.6% on
both sides in the white females, and the condition was not found
to exist in the colored females. This muscle has an attachment
to the lateral one-fourth of the inguinal ligament in 36.75% on
the right and 36.45% on the left side in the white males, 35.36%
on the right and 32.55% on the left in the colored males, 16.6%
on both the right and left side in the white females, and 31.56%|
on the right and 35.28% on the left in the colored females. The
attachment was from the lateral one-third of the inguinal ligament
in 36.75% on the right and 37.80% on the left in the white males,
29.12% on the right and 32.55% on the left in the colored males,
16.6% (one case) on the left side only in the white fefialed; and
26.30% on the r ight and 17.64% on the left in the colored femalef.

Instances in which the attachment was greater than the lateral
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one-third of the inguinal ligament were found in 20.58%«0n the
right and 21.60% on the left side in the white males, 29:12% on
the right and 30.38% on the left side in the colored males, 66.6%
on the right and 50% on the left side in the white females, and
42.08% on the right and 47.04% on th& Teft side in the colored
females.
conclusion: .
1. Difference between the right and the left side.

The transversus muscle was found to have a more exten-
sive attachment to the inguingl tigament on the left side
than on the r ight in the white males, colored males, and
colored females, but more on the right side than on the
left in white femalés.

2. Sex difference.

The transversus muscle has a greater extent of attachté
ment to the inguinal ligament in the femgles than in the
males. | '

3. Racial difference.

Colored males have a much more extensive attachment of
the transversus muscle to the inguinal ligament than the
white males, but, conversely, white males more than colo-
red females.

According to Cooper(3), Whitherspoon(30), and the Cunningham(5
and Morris(21) Text-Books of Anatomy the transversus musele takes

origin from the lateral 1/3 of the inguinal ligament, although




34.
Whitherspoon states that it may extend to the outer haglf* of the
inguinal ligament. In the series of observations reported herein
the origin of the transversus muscle from the inguinal ligament
varied from a point on the anterior superior spine to the late-

P

ral two-thirds of the inguinal ligament.

THE ANATOMY OF HESSELBACH'S TRIANGLE

In the repair of direct or indirect %nguinal hernia the ti-
ssues utilized in the reconstruction of the lower abdominal wall
|are the ones found within Hesselbach's triangle. That is, the
transversus muscle, internal oblique muscle, and the conjoined
tendon. Observations were made to determine the extent of deve=-
lopment of the internal obliqgue and transversus muscles within
Hesselbach's triangle, and also to determine the presence or

abscence of the conjoined tendon.

DEVELOPMENT OF THE INTERNAL OBLIQUE MUSCLL IN HESSELE&Q 'S
TRIANGIE (CHART IX)

This data Wwill serve as.a criterion of the- development of the
abdominal wall in the inguinal region and thus give a signifi-
cant anatomical background for the possibility of occurrence of
hernia. By means of transillumination it waé made possible to
show the variations in the development of anterior abdomin;l
wall musculature in Hesselbach's triangle (Figures 6-14).

The internal oblique was muscular throughout the érea of the
triangle of Hesselbach in 48.75% on the right side and 50% on the

left in white males, 62.7% on the right and 68% on the left side
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in colored males, 66.6% on the right and 57.2% on the left side
jn white females, and 89.42% on both sides in colored females.
Instances in which the internal oblique Was not all muscular
throughout Hesselbach's triangle were found in 40% on the right
and 39.6% on the left side in white m-.f{fés, 36.1% on the right an?
34% on the left side in colored males, 14.3% on the left side
only in white females, and 10.52% on both sides in colored femalgs.
The internal oblijue¢ presenting no muscular development in
Hesselbach's triangle was found in 3.75% on the right and 2.4%
on the left side in whitemales, and 33.3% on the right and 28.6%
on the left side in the white females; this undeveloped condition
not being found in the colored male or female.

Conclusion:

11. Difference between the right and left side.
The right side has a Weaker muscular development within _
Hesselbach's triangle in white and colored males. No apparent
difference can be demonstrgted between the two sides in white
and colored females. 1 s
2. Sex difference.
Generally speaking, there is better muscular devélopment
within Hesselbach's triangle in females than in males. ‘
3. Racial difference.
The colored male has a better development of muscle than
the white male, and the colored female has g better develop-

ment than the white femsle.
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DEVELOPMENT OF THE TRANSVERSUS IN HESSELBACH'S TRIANGLE (GHART X)

As in the case of the internal obligue muscle, observations
were made to determine the extent 6f development of the trans-
versus muscle in Hesselbach's triangle.

The transversus muscle was wholly a;;;eurotic in Hesselbach's
triangle in 58.05% on the right and 57.15% on the left side in
white males, 63.24 on the rizht and 62.49% on the left side in
colored males, 40% on the right and 33.2% on the left side in
white females, and 66.6% on the right and 64.68% on the left sidg
in colored females, A few scattered muscle fibers of the trans-
versus were found to be present in Hesselbach's triangle in 12.15
on the right and 13.97% on the left side in white males, 8.16% on
the right and 8.32% on the left side in colored males, 16.55% on
the right and 17.64% on the left side in colored females. Such
a condition was not found in the white females. The transversug,
muscle was fairly well developed in some portion of Hesselbach's
triangle in 24.20% on the right and 25.40% on the }eft side in
white males, 26.52% on the right and 27.04% on the left in colo-
red males, 60% on the right and 49.8% on the left in white fema-
les, and 11.10% on the right and 11.76% on the left side in
colored females, The transversus muscle was well developed’
throughout the area of Hesselbach's triangle in only one case,
that of a colored nale(2;04$ on the right and 2.08% on the left).

Conclusion:

1. Difference between the right and left side.

7
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No marked diffeeence between the two sides Was found to
exist in the development of the transversus muscle in
Hesselbach's triangle.

2. Sex difference. . |

The white female has a great;;,tendency toward the de-
velopment of the transversus muscle in Hesselbach's tri-
angle than the white male; the codored female slightly
more than the colored male.

3. Racial difference.
The white male and female have a slightly greater deve-

lopment of the transversus muscle in Hesselbach's triangle

than the colored male and female.

THE CONJOINED TENDON (CHART XI)

The conjoined tendon is a triangular structure formed by the
fussion of the aponeurosis of the internal oblique and trans- il
versus muscles largely within the limits of Hesselbach's trianle.
The base of this structure is insdrted into the crest of the
pubes and the iliopectineal line. Observations were made to
determine how often the conjoined tendon, as described, was |
present. It was present in 50.66% on the right and 42.50% on the
left in the white males, 29.71% on the right and 34.68% on the
left in colored males, 66.6% on the right and 57.2% on the left ik

white females, and 38.85% on both sides in colored females. In

the remainder of the caes the following conditions presanted
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themselvep; the lower muscular fibers of the internal S%quue an
transversus muscles continued directly to insert into the crest
of the pubis and the iliopectineal line without fusin to form g
conjoined tendon; in others, the lower muscular fibers of the
jnternal oblique and transvessus muséizs passed directly to thein
insertion into the lines semilunaris just above the pubes; and in
some instances only the internal obliqug had muscular fibers
present in this region. ¢theeefore, the conjoined tendon, as
described, was not present in 49.33% on the right and 57.50% on
the left side in white males, 70.29% on the right and 65.28% on
the left side in colored males, 33.30% on the right and 42.90%
on the left side in white females, and 61.15% on the right and

left sides in colored females.

Conclusion:

1. Difference between the right and left side. e
The conjoined tendon was found to be present more fre-
quently on the right side in the white male and female, on
the left side in the colored male, and equally present on
both sides in the colored fmmale.
2. Sex., difference.
‘he conjoined tendon was present much more frequently
in the female.
3. Racial difference.
The conjoined tendon is found much more frequently in

the white race.

d
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ANATOMY OF ASSOCIATED STRUCTURES IN HESSELBACH'S TRIANGIE.

Posterior to the transversus muscle and its aponeurosis,
within the region of Hesselbach's triangle are found a number of
muecular and fibrous structures. Not guch mention of them is
made in recent literature, but still their structure and their
relation to the anatomy of the inguinal region indicates that
they are the results of a development iy response to special
stress and strain in thisé region. These structures are Hessel-
bach's ligament, Henle's ligament, Pubotransversalis muscle,
Interfoveolaris muscle, and a group of fibrous bundles which pasg
out of the true pelvis onto the posterior surface of the anterior

abdominal wall within the region of Heselbach's triangle.

HESSELBACH'S AND HENLE'S LIGAMENTS (CHART XII, Figures 15 and 16)

Hesselbach's ligament consits of a band of tendinous fibers of
varying breadth and strenght, extending from the outer edge of “
the fold of Douglas downward and laterally to come into direct
relation with the medial and inferior margins of the internal
ring. Henle's ligament as described by Douglas(7) descends from
the upper limit of the ligament of Hessgelbach, abliquely downward
and inwards to the pubic bone, lying lateral to the rectus tendon
In the greater number of cases one or the other of these ligament
was found to be present alone, but in other cases both were found

in the same specimen. Since only a very limited number of

specimen were observed for these structures, no significant

——
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correlations can be made from the actual precentages presented.
Hesselbach's ligament, exjgting alone, was found to be present
in 20% on the right and 30% on the left side in the white males,
25% on the right and 50% on the left in colored males, 1002 on
both sides in white femgleg (only 3 right and 4 left observed),
and 16.6% on the right ang 28,6% on the left side in the colored
females. Henle's ligament was found in 24% on the right and 5%
on the leit side in the white males, and 66.6% on the right and
14.3% on the left side in ¢olored females. It was not found in
the colored males Or White femgles. Hesselbash's\;nd Henle's
ligaments Were both Present in 24% on the right and 15% on the
left side in white males, 25% on the right side only in the
colored malk s, and 14.3% on the left side only in colored femaled.

These ®wwo ligaments sere found to be most frequently associatdd
with the "average" and to gsome extent with the'well developed"
lower anterior abdominalw glls in the white and colored males and
the colored females, and more with the "povrly developed" lower
anterior abdmoinal Walls in the white females.

Diverticula or foVeae were found to be associated with these |-
ligaments to the extent of 25% of the white male specimens, 30%

of tue colored males, ang 27% of the white and colored female

specimens.

Conclusgion:

1. Difference WetWeen the right and left side.

The ligaments of Hegselbach and Henle were foupd more
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frequently on the right side in the white and colored males and
on the left side in the white and colored females.
2. Sex difference.
These ligaments ococurred more frequently in the male.
3. Racial difference. 5
The ligaments of Hesselbach and Henle are found to oeccun
more frequently in the white male and female than in the

Y
colored male and femgle.

THE PUBOTRANSVERSALIS AND INTERVOVEOLARIS MUSCLES (CHART XIII)

The pubotransvérsalis muscle, as described by Macready(18) is
a small muscular slip attached to the horizontal ramus of the
pubes, passing upwards and outwards behind the transversus to
lose itself in the aponeurosis of that muscle. It was found to
be present only in the white males to the extent of 8.32% on the
right and 5% on the left side. The interfoveolaris muscle arisesg
from behind the transversus muscle (also sometimes from it) and
extends downwards to the posterior sufface of the inguinal and
lacunmar ligaments. It was found in 8.32% on the right side'gnly
in the white males, 12.5% on the right side only in the colored u:.
males, and 14.3% on the left side only in the colored females.

These muscles weee aésociated with a "well developed" anterion
abdominal wall in 43% of the cases and with a "poorly developed"
abdominal wall in 43% of the cases.

Conclusion:

The pubotransversalis and interfoveolaris muscles were found
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more frequefitly on the right side, in the male, and in the white

race.

L1G: ENTOUS FIBERS EXTENDING FROM THE PELVIS ONTO THE POSTERIOR
OF Thi CONJOINED TENDON { ON POSTERIOR OF TRANSVERSUS MUSCLE
APONEUROSIS) CHART XIV AND FIGURES 15 and 17.

» Wy

"External to the pelviec and iliac fasciae and extending onto

the abdominal wall to become a part of the structure known as thd
conjoined tendon are a series of dense #onnective tissue fibers,
quite ligamentous in appearance. ‘he lateral half of the structyre
lying chiefly under and lateral to the iliac vessels is known as
Cooper's ligament. The fibers are lost below (caudad) under the

femoral sheath posterior to the vessels as they pass into the *
thigh. fhe median half of this ligamentous structure is found

beneath the pelvie fascia caudad of the iliopectineal line. Its
passes out of the pelvis over the iliopectineal line and onto the
abdominal wall median to the iliac vessels. In some persons thtg
structure constitues the whole of the conjoined tendon, and in

some more or less of the fibers enter it." Whitherspoon(30)

No observations were made to determine the relation of these
fibers whthin the pelvis, but their presence and development on
the posterior surface of the anterior abdominal wallwWas noted.
These fibers are ligamentous and extend onto the abdominal wall |
as quite definite bundles. Their lenght onto the posterior
surface of the anterior abdominal wall is variable, being as mucHh

as 2.5 cm. in some cases; their width also varies, being 2 to 2.5

cm. in some of the well developed specimen. These ligamentous
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fivers were found to be present in 49.92% on the right sitie and
48% on the left side in the white males, 47.34% on the right and
47.04% on the left side in colored males, 100% on the right and
n5% on the left side in the white femalgs, and 87.5% on the right
and 50% on the left gide in the colored females.

As shown by the data, these ligamentous fibers on the poste-
rior surface of the transversus aponeurogis are most frequently
assoch ted with the "average! and the "better than average®
muscular development of the lower anterior abdomingl wall.

Congclusion:

1. Difference between the right and left side.

In both the white and colored males these fibers appear
to be equally developed on both the right and the left sid?,
although there is a slight tendency to better development |
on the right side. In the whiﬁe and colored females, the
fibers were found to occur more frequently on the right
side.

2. Sex difference.
‘hese fibers are more frequently present in the female. |
3. Racial difference.

These fibers are more frequently found in the whité thar

in the colored race, although the difference between the

white and colored males is very slight.




44.

DEVELOPMENTAL VARIATIONS IN THE ANATOMY OF THE .
INGUINAL REGION.

of the developmental variations in the anatomy of the inguinal]

region, the occurrence of a fovea or diverticulum into the ingui;
nal canal is. of primry importance. The urachus and the oblite-
rated hypogastric arteries when associated with a mesentery form
foveae in the lower inguinal region, and these foveae seem to
afford an anatomical predisposition to hernia. In the sub-peri-
toneal tissue, associated with the internal ring, the vas deferern
and the spermatic vessels, are sometimes found bands of tissue
which because of their anatomical relation seem to influence the:
integrity of the internal inguinal ring. The adhesions which
occur in the region of the internal ring bétWeen the ceasum and
the anterior abdominal wall on the right side and the sigmoid
colon and the anterior abdominal wall on the left side, also
seem to have a developmental background.

OBLIQUE PERITONEAL SAC (FOVEAE OR DIVERTICULA) CHART XV, Fig. 18,

The oblique peritonedl sac, grossly, is an evagim tion into
the inguinal canal through the internal inguinal ring of the
parietal peritoneum of the anterior abdominal wall. This peri-
toneal sac and its relation to hernia has been and still is a
subject of controversy. Observations were made to determine how

often this peritoneal process is found to exist in the average

Cadaver and a correlation was made of these data with the muscu- |

lar development of the inguinal region. No attempt was made to
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differentiate between a congenital peritoneal sac (proceseus va-
ginalis) and an acquired peritoneal sac. A dimpling of the pe-
ritoneum was found at the internal inguinal ring in 16.51% on
the right and 20.4% on the left side in white males, 12% on the
right and 12.24% on the left side in c%fbred males, 14.3% on
poth sides in the white females, and not at all found in the |
colored female. Peritoneal diverticula ;5 cm. to 1 em. in lenghy
were found in 16.51% on the right and 7.2% on the left side in tHe
white males, 18% on the right and 4.08% on the left side in the *
colored males, and were not found in the white or colored femaled.
peritoneal diverticula 1.5 cm. in lenght were found in 3.81% on
the right and 4.8% on the left side in the white males, 4% dn thé
right andc2¢04% on the left side in colored males, 16.6%(one casq)
on the right side only in the white females, and 5.55% on both
sides in the colored females. Peritoneal diverticula measuring |
from 2 to 4 cm. in lenght were found in 7.62% on the right and :
2.4% on the left side in the white males, 2% on the right side
only in the colored males, and not found in the white or colored |
females. |

Correlation of the foveae or diverticula with muscular development.

In white males, diverticula ranging from a dimple to 1 cm. in
size were found most frequently associated with the "average" mud
scular walls, although a few cascs were associated with the "lesd
and the better than average" developed muscular walls. In the

specimens with diverticula ranging in lenght from 1.5 cm. to
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4 cm. it was found that half of them were associated with "less
than average developed" abdominal walls, while the othei half
was associated with "agverage" and "better than average" muscu-
1ar development.

In colored males, the specimens pré%énting a slight dimple of
the peritoneum were associated mostly with "better than average"
muscular development, and those having %Everticula of 1 cm. and
more Were variously associated with"less and better than averageﬁ
muscular development.

In general, large diverticula were associated to the extent
of 50% with the "less than average" muscular development of the :
lower anterior abdominal wall. ©Smgll diverticula were associateq
with "less than average" muscular development in 13.3% of the
cases (10 out of 75 pits).

Conclusion:

1. Difference between the right and left side.

In the white agnd colored males and the white female,
diverticula were found to occur more frequently on the
right side and also were of greater lenght on the right
than on the left side. These findings are in accordance
with the ideas of Macready(1l8) who states that the size
of the opening is as a rule larger on the right side than
on the left and oftentimes the size is greater in older

than in younger individuals.
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2., Sex difference. e
The peritoneal diverticula are much more common in the
males.
3. Racial difference.
The peritoneal diverticula aré fuch more frequently
found in the white male and female than in the colored

male and femgle. .

THE URACHUS (CHART XV1I)

In some instances the urachus posseses a mesentery which formﬁ
a fovea on each side of the mid-line of the anterior abdominal
wall, jest above the pubic crest. These foveaemay be a factor
in the formation of a hernia. Observations were méde with the
purpose of determining how often such mesenteries occur and how
prominent they were. This condition was also correlated with
the degree of development of the muscles of the anterior abdomi-
nal wall, and with the presence of diverticuls at the internal
inguinal ring.

From observations it was found that the urachus did not possegq
a mesentery in 63.75% of the white males, 68% of the colored
males, 100% of the white females, and 88.8% of the colored fema--
les. A mesentery .5 cm. long was found in 16.25% of the white
males, 10% of the colored males, and 5.55% of the colored femaled
A meegentery 1 cm. wide was found in white males in 5% of the

Bpecimens, and in the colored males in 12%. None of this width

were found in white and colored females. A mesentery l.5cm. wide
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was found in 6.25% of the white males only. A mesentery«2 cm.

and in 5.56% of the colored females. A mesentery of 3.5 cm.
width was found in one white male, one of 4 cm. width was found
in two white males(2.50%),and in one Zéﬁored male(2%), and one
measuring 4.5 cm. and another 5 cm. were found in white males.

correlation of the mesentery of the urachus with the degree of
muscular development of the gbdominal w&ll.

In the white male and colored female the mesentery of the
urachus is most frequently associated with "average developed"
muscudar wglls. In the colored male it ié most frequently as50-
ciated with "better than average" development of the muscle.

Correlation of the mesentery of the urachus with the occurrence -
of diverticula at the internal ring.

Diverticula at the internal ring were found to be associated

slightly more than half of the cases in which such a mesentery
occurred. *he same is also true for those cases, in the white
male, in which there is no associated mesentery of the urachus.
in the colored male, diverticula were associated in 12% of the
32% cases having a mesentery, and in 28 of the 68% of cases
having no mesentery. Therefore, it seems, that the presence of

the urachus with a mesentery has little, if any, correlation

Conclusions:

1. Sex.difference.

with a mesentery of the urachus in 20% of the white males or in |

with the occurrence of pits or diverticula at the internal ring.

wide was found in 2.5% of the wihite males, 2% of the colored malds,

4

]
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The mesentery associated with the urachus occur# princi-
pally in the males. It was not found in the white female,
and only in two instances in colored femaleg,

2. Racial difference.

The mesentery was found to ogéﬁr more frequently in the
white male. Also greatest widths of the megentery were
found in the white male. In the %gmale it was found to be
present to a slight degree in the colored and not at all
in the white female.

OBLITERATED HYPOGASTRIC ARTERIES (CHART XVII)
Measurement of the associated mesenteries.

Observations were madé with the purpose of determining how
often the obliterated hypogastric arteries were associated with

a mesentery in the cadaver and what the lenght of the mesentery *

was. This may help to determine the relation of the fovege or ,&j
pouches formed by these mesenteries to the variations occurring
in the anatomy of the inguinal region. Therefore, coreels tions
were made between the presence of obliterated hypogastric mesen- -
teries, and the degree of muscular development of the gnterior
abdominal wall, and the occurerence of diverticula at the internar
ring. ’ A
The obliterated hypogastric arteries did not pogges g mesen-
tery in 25.2% on the right and 35.10% on the left gide in the
white males, 17.28% on the right and 20% on the left side in the

4

colored males, 83% on the right and 57.2% on the left side in the
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in the white females, and 52.6% on the right and 55.5% om the
jeft side in the colored femules. Mesenteries of .5 cm. width
were found in 21.6% on the right and 19.9% on the left side in t
the white males, 15.44% on the right and 26% on the left side in
the colored males, 16.6% on the righthsﬁd 14.3% on the left side
in the white females, and 26.3% on the right and 16.65% on the
left side in the colored females. Mesegﬁeries varying from 1 to.
o cm. inclusive were found in 32.4% on the right and 32.76% on
the left side in the white males, 38.40% on the right and 42%

on the left side in the colored males, 16.6% on the right and
28.6% on the left side in the white fem.les, and 21.04% on the
right and 27.75% on the left sice in the colored femules.
Mesenteries of the obliterated hypogastric arteries measuring
2.5 em., 3 cm., and 3.5 cm. were found 13.2% on the right and
7.55% on the left side in the white males, 23.04% on the right .
and 16% on the left side in colored males, but were not found

in the white or colored fiedlales. Mesenteries of 4 and 5 cm. in
width were found in 7.2% of the instances on the right and 3.51%;
on the left side in the white males, 6.96% on the right side
only in colored males, and not at all in the white or colored
females. 1In one case in the white male the obliterated hypoga-
stric artery mesentery measured 7 c¢m. on the right and 6 cm. on
the left. 1In this case diverticual were present in both internal
inguinal rings and the abdominal wall of both sides was poorly

developed.




correlation of the urachus mesentery with the obliterated
Eiigéastric artery mesentery. .

In the white male, the mesentery of the urachus was found to

the extent of 36.25% and the obliterated hypogastric arteries

re associated with this mesentery to the extent of 31.25%.

In the colored male, the mesentery of the urachus was present

we

in 32% and the obliterated hypogastric arteries were associated
in 32% of the cases. In the t7Wo cases of occurrence of the
mesentery in the colored female, one was associated withh the
obliterated hypogastric artery mesentery.

Correlation of the obliterated hypogastric artery mesentery with
the degree of muscular development of the abdominal wall.

In the white male, on both the right and left side, the mesen.
teries seem to be generally associated with the "average" and thg¢
"better than average" developed muscular walls. In the colored
male the mesenteries are found associated most frequently with
the "better than average" developed and the "average" developed :
muscular walls of the abdomen. In the white female they are
mostly associated with the "better than average" development of“
musculature of the inguinal region. In the colored female they |
are most frequently associated with the "average" developed

muscular wall.

Correlation of the obliterated hypogastric mesentery with the
occurrence of diverticula at the internal ring.

Diverticula into the internal inguinal ring are more frequent]

present in cases in which obliterated hypogastric artery mesen-

teries are present.

y
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coneluslon:
1. Difference between the right and left side.
In the white and colored male the obliterated hypogastr;
mesenterie s occur much more frequgntly on the right sice,
and mesenteries of greater widthf;;e more freguent on the
right side. 1In the white female they are more frequent on
the left and in the colored femalesthey are more freguent ;
on the right side. 1
2. Sex difference.
Mesenteries associated with the obliterated hypogastricz
arteries occur much more frequently in the male s.
3. Racial difference.

These mesenteries occur more frequently in the white

Trace.

INFERIOR EPIGASTRIC ARTERY MESENTERY (CHART XVIII)

In a few cases it was noticed that the inferior epigastric
artery was raised away from the posterior surface of the anterio:
abdominal wall thus producing a mesentery associated with this
artery.

Observations were made to determine how frequently this occu-
rred and what relation it had to the muscular development of the
anterior abdominal wall. The inferior epigastric artery was
raiged away from the anterior abdominal wall the distance of its

thickness in 4.68% on the right and 5.55% on the left side in
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white males, 6% on both sides in the colored males, but Was not
found in the females. In the white male, the mesentery was
associated with “average" muscular development of the anterior
abdominal wall and in the colored male ﬁith "better than averagel

muscular development. A mesentery of”.g cm, width was found to

on the right side only in the white maleg, and 5.26% (one case)
on the left side only in tihe colored females, In the white male-
it was associated with a "better than average" development of
the abdominal wall and in the colored female with a "less than
average" developed muscular wall. A mesentery of 1 cm. was

found on the left side only in the white male and was associated

glspsfound on the left side only in the white male, was associatéd
with a "lefs than average" muscular development of the anterior .
abdominal wall.

Conclusion:

As can be seen from the datz, no definite correlation of the
findings can be made as to the fifference between the right and
left side or as to the race. Further, no valuable correlation
of the occurrence of this mesentery can be made with the deéree o

muscular development.

be associated with the inferior epigastric artery in 1.17%(1 casg)

withaan "average" developed muscular wall. A mesentery of 1.5 ¢n.

iy
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pIGAMENTUM DUCTUS DEFERENS (VAs BAND) (@HART XIX and FIG# 19)
During the course of making observations on the fifferent

anatomical structures in the inguinal region, a subperitoneal
thickening was noticed which was related to the internal dbdomi-:
nal ringssand the vasa deferentia. Tﬁi% subperitoneal thicke- —
ning was found medial to the vas deferens and extended from the
internal ring backwards, dewnward and mgpially, separating from :
the vas deferens in a more medial curve, to become indistinguish;
able over the region of the lateral superior portion of the
urinary bladder. Upon later dissestion it was discovered that
this subperitoneal thickening was the superior free margin of
a ddfinite structure, which because of its anatomical relation, {
has been called the intervasa deferential fascia (Fig. 19), and |
which will Be discussed subsequently. An arbitrary criterion,
as to the cevelopment of these thickenings, was established for*:
the purpose of classification, into "average" and “"well developed
types. From observations it was found that the "aﬁerage" condi~-
tion was present in 40.61% on the right and 48.60% on the left V
side in the wiite males, 59.02% on the right and 50% on the left |
side in colored malk s. The "well developed" conditions were
found in 36.68% on the right and 17.55% on the left side in the
white males, and 20.43% on the right and 7.89% on the left side
in the colored males.

CORRELATION OF THE LIGAMENTUM DUCTUS DEFERLNS WITH MUSCULAKRS
DEVELOPMENT.

"

In the white male, ligaments of "average" development were
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associated on the right side maest fregquently with an"avenage"
muscular development of the abdominal wall, while on tie left
gide, slightly more frequently with a "better than average" deVe;
loped muscular wall; in the colored male, on the right side more-
frequently with a'better than average*ﬁﬁuscular development and
on the left equally associated with "gverage" and "better than
average" muscula r developnment. Ligamena§ of the "well type Were;
most frequently associated with an “average" developed muscular
wall in both the white and colored males.

Correlation of the ligamentum ductus deferens with the presence
of diverticula.

4

From the data it is evident that diverticula into the inguinal
canal are to some extent associated with the presence of these
ligaments. In specimen with no evident ligaments, diverticula
into the inguinal canal were found in 2.62% of 22.27% cases
(specimentwith no evident ligaments) om the right and 2.70% of ™
33.75% on the left side in the white males, and 2.27% of 20.43% :
cases on the right in the colored male, no didverticula occurring
on the left. In specimen in which ligaments existed, diverticuly
into the inguinal canal were found in 41.96% of 77.29% cases on
the right side and 32.50% of 66.15% cases on the left side in
white males, and 36.32% of 79.45% cases on the right and 18.41% 6¢
57.88% cases on the left in the colored males. |
Conclusion:

l. As to correlation with the degree of muscular development.

These ligamenta ducti deferentia in general, were asso-
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ciated with the "average" and the "better than average" “develo- |
pument of the musculature in the inguinal region in both the vhité
and colored males.

2. As to correlation with diverticula.

It ie evident from the data, that the ligamentum ductus’
deferens has a definite relation to the occurrence of
diverticula at the internal abdominal ring.

3. Difference between the right and left side.

In both the white and colored males, the ligamentis were
present more frequently and were better developed on the :
right side.

4. Racial difference.

In general, the ligamenta ducti deferentia occurred to¢ °
& greater extent in the white male than in the colored malé
although the well develdped ligaments were much more fre-.

quently present ih the white male than in the colored male,

THE SPERMATIC LIGAMENTS (CHART XX)

in some cases there were found subperitoneal thickenings asso-
ciated with the spermatic vessels, extending from the region of
the internal inguinal ring and coursing for a short distance with
the spermatic vessels. On @Wicroscopic disseetion of the perito-.
neum and subperitoneai tissue of this area, it was found thatr
these subperitoneal thickenings, when present, were due}to bands

of tissue which accompanied the abdominal portion of the spermatﬂ

vessels for a short distance before they dhered the-internsi——!
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inguinal ring. Microscopic sections were made of these Iigamentj.
There was found to be present connective tissue and some smooth -
muscle. These bands, for the sake of convenience of discussion,
were colled the spermatic ligaments beQanse of theéir association
with the spermatic vessels. These ligégents, a8 in the case of
the ligamenta ducti deferentiu, were arbitrarily divided into
vgverage" and "well developed" cases.

"Average" spermatic ligaments were found to be present in
32.5% on tﬁ; right and 29.19% on the left side in white males,
and 43.92% on the right and 27.8% on the left side in the colo-
red males. The "well developed" spermatic ligaments were found
in 20.8% on the right and 11.12% on the left side in the white
males, and in 12.20% on the right and 2.74% on the left in the
colored males.

Correlation of the presence of the spermatic ligaments with the
degree of muscular development of the lower anterior abdomingl

wall.

The spermatic ligaments of "average" development were found td

be aseociated most frequently, in the white male on the right
side, with "better than average" muscular development; on thne
left side "gverage" muscular development; in the colored male on‘
the right side, with "average" muscular development and on ﬁhe

left side with "better than average" muscular devglopment: The
Well developed spermatic ligaments were found most frequently

associated with the "averageq developed muscular wall in both the

white and coleored males.
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correlation of the spermatic ligaments with diverticula«~

Those specimen in which a spermatic ligament could not be de-
monstrated, diverticula were found in 13% of 46.8% cases on the

E

right and 11.12% of 59.77% cases on the left side in the white 1
male, and 4.88% of 43.92% cases on t‘%;right and 2.78% of 69.50%.
on the left side in the colored males. 1In cases in which spermsd
tic ligaments were present, diverticula;were found associated in:
31.2% of 53.3% cases on the right and 25.02% of 40.31% on the
left side in the whitemmales, and 31.72% of 56.12% cases on the -
right and 16.68% of 30.58% cases on the left side in the colored
males.
Cconclusion:

1. As to correlation with the degree of muscular development ]

of the anterior abdomingl wall.

The spermatic ligaments are most frequently associated§;
with "average" and to some extent with the "better than
average" muscular development of the lower anterior abdo- ‘
minal wall.

2. As to correlation with diverticula.

Diverticula were found in 14% of the cases having no
demonstrable spermatic ligaments and in 57% of the cases
with spermatic ligaments.

3. Difference between the right and left side.
Spermatic ligaments were found to occur much more fre-

quently on the right side.
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4. Racial difference. -

The spermatic ligaments were found more frequently in
the colored male on the right side and in the white magle
on the left side, although spermgtic ligaments of the
well developed type were found ;J;e frequently in the whitg

male.

>
ADHESIONS OF THE CEACUM ARD SIGMOID AT THE INTERNAL RING.

Adhesions Of The Ceacum At The Internal Ring.

Total number of specimen observed:

White male 95
Colored male 56
White female 7

Colored female 19
Qccurrence: |
None occurred in the colored male, white female, or colored
female.
White male - right side.
2. Below internal ring ---- 1 case (1.005%

3. 3 cm. from int. ring ---- 1 case (1.005%

1. At the internsl ring ---- 1 case ;1.005%}
TOTAL - 3 cases (3.015%)

Adhesions Of The Sigmoid Colon At The Internal Ring.

None occurred in the white female and colored femple.

White male Colored male

Left sgide. Left,sid
1. Over internal ring -- 4 cases( 4.02%) -~ 3 cages(sé.§3

2. Inferior to int. ring-11 cases(11.05%) -- 4 cases(7.12%
TOTAL 15 cases(15.07%) -- 7 cases(12.46

The ceacum which usually lies in the right iliae fossa on the

iliopsoas muscle was found in the three cases herein reported to
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pe placed more caudally and anteriorly. In the first case the
apex of the ceacum was found to be adherent directly over the

jnternal ring. In the second case the apex of the ceacum was nof

quite up to the internal ring and therefore was below the interngl

ring. In the third case the apex of %ﬂg ceacum was found to
adhere 3 cm. postero-laterally from the internal ring.

The sigmoid colon, according to the ¢escription in Morris(21)
begins over the region of the psoas muscle about midway between 1
the lumbosacral promontory and the inguinal ligament, and then
descends along the left pelvic wall. 1In the course of making
observations it was found in 15.075% of the cases in the white
males and 22.46% in the colored males that the sigmoid colon was
directly related by adhesion to the internal agbdeminal ring. ‘
It was found adherent directly over the left intermnal ring in
4.02% cases in the white malesand 5.34% in the colored males. -

No data have been found in the literature which deals with
adhesions of the ceacum and sigmoid colon at the internal ring,
although some information exists in Macready's book on Ruptures(3}
which explain the formation of congenital hernia of the ceacum an
sigmoid fleiure, which may help in explaining these adhesions.
Quabting Macready:

"Two theories may here be reférred to by which Wrisberg soughd
to account for the production of hernia in the tunica vaginalis.

According to the first, the intestine or omentum may adhere,

during fetal life, to the testis, and the descent of the testis

8)
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may determine the descent of the viscera. The second thébry is
founded on the fact that the peritoneal fold, which encloses the
spermatic vessels in embryonic life, sends a short suplicature
to the nearest part of the ceacum or end of the iléum on the
right side, and the sigmoid flexure oglzhe left, and Wrisberg
supposed that sometimes the testis drew down with it one or the
other of these viscera. This last theory has been considerably
modified by Lockwood, its latest exponent; and as it leaves his
hands, affords the only adequate explanation of the congenital
hernia of ceacum and sigmoid flexure. Loestein described the
peritoneal folds connecting the testis and ceacum on one side
and the testis and sigmoid on the other."

Therefore, since there is evidence thut such peritoneal folds.
exist between the testis and the ceacum on one side and the te-
stis and sigmoid on the other, it seems reasomable to conelude ‘;
that the presence of the ceacum and sigmoid at the internal ring
is due to these folds which only partially succeeded, in early
development, in displacing these organs from their normal posi-
tion in the abdominalﬁcavity.

Conclusion:

1. Difference between the right and left side.
Adhesions of the sigmoid colon in the region of the left]
internal inguinal ring are more frequent than adhesions of

the ceacum on the right side.
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2. Sex difference. .
The adhesions were found to occur only in the males.
3. Racial difference.
These adhesions are most frequent in the white race.
Adhesions of the ceacum are.fougﬁ$only in the white mgale,
and the adhesions of the sigmoid colon are twice as fre-

quent in the white males. ®

LIPOMATA IN THE INGUINAL REGION(CHART XXI)

General depositinn of fat and fat pedicles in the inguinal
region are described as lipomas or lipomata. That they are not
rare and that they may play an important part in the etiology
of some cases of hernia has long been recognised. The nature,
size, and location of these deposits of fat is variéble. The faf
may be present in the inguinal canal, infiltmating the speimaticf
cord, or it may be present as a definite circumscribed extensioﬁi
through the internal abdominal ring from the subperitoneal tissue
It may be present as a circumscribed extension of subperitoneal
tissue which herniates through the muscles of the abdominél walli
in the inguinal region. As pointed out by Fergusson(8) these
extensions of fat or fatty pedicles are veiled with a thin . ;
covering of white fibrous tissue, mhich must be torn or cut,
before their connection with the subperitoneal adipose layer is
demonstrated. From the observations herédn reported it was foun‘

that fat pedicles and fatty accumulations were present in the
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inguinal canal in 13.65% on the right and 11.55% on the feft sidd
in the white males, 12.6% on the right and 5.4% on the left side
in the colored males, 14.3%(one case) on the right side only in

the white female, and 10.52% on both sides in the colored femaleg

ol
5 «y

Fatty extensions and fatty accumulations accurring in the inguin—l

region exclusive of the inguinal canal were found to be present in

4.20% on the right and 9.45% on the lefty of the white males, 3.69
on both sides in the colored males, 14.3%(one case) on the left
side only in the white female, and 15.78% on the right and 5.26%
on the left side in the colored females. 1In the white femasle
(one case) on both sides, fatty infiltration of the lower inguing
region was so extensive that the inguinal canal throughout its
extent was enclosed in fat. The musculature of tue internal
oblique and transversus muscles was completely replaced by fat,
but the gponeurosés were present and very strong. >

gorrelation of fat pedicles with muscular development of the
abdominal wall.

In general, fatty pedicles are most frequently associated
with the "average" and "well developed" lower abdominal walls.

Conclusion:

1. Difference between the right and left side.
Fatty pedicles which are found in the inguinal canal
appear more frequently on the right side. Fatty pedicles
occuming outside the inguinal canal, elsewhere in the

inguinal region, were found to be present more frequently

1
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on the left side in the whits male and female, equslly
distributed in the colored male, and more frequent on the
right side in the colored female.

Sex difference.

Fatty pedicles were found to”¥: more frequently present
in the female than in the male.

Racial difference. .

In general, fat deposits in the inguinal region occur

more frequently in the white race.
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DISCUSSION .

As a result of this statistical study, based upon 177 cadaver%,
some very important facts regarding the anatomy of the inguinal
region can be presented. The economic status of the individuals
studied was not determined, and theirisgcupational hgbits were
not known. Therefore, it was not possible to make a classifica-
tion of the individuals based upon éhe gpysical stress they had
been subject to, or to determine whe ther the anatomical varia-
tions, found existing, were the result of this physical stress,
or had developed irrespective of it. Irregardless of these
factors, the anatomical findings, after a careful correlation,
show that a wide degree of wvariation exists in the anatomy of th%
inguinal region between the right and left side, in the two sexes|,
and in the white and colored race.

A study of the muscular development of the anterior abdominal,
wall shows that there is a definitely better development in the
female sex and also a better development in the colored race.
Variations in the development of the lower fibers of the internal
oblique and transversus muscles were found to be present most
frequently on the right side and in white males. The data point
out the fact that the white male has a Weaker abdominal muséula-
ture and the right side is slightly weaker than the left. There-
fore, this development of the lower fibers of the internal
oblique muscle my be a functional response, a functional response)

a functional hypertrophy, of the muscle tissue to strenghten a
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weak abdominal wall. Fort(9) points out that the predomﬁnance
of right over left sided hernia has been variously explained by
different authors as being due to the larger lobe of the liver
being on the right side, the inclinatipn of the mesentery being
to the right side, and t:ie predominan;;’of those who are right
handed. He further considers the most important factors to be,
a confenital weakness of the inguinal region which is usually
on the right side, the oblique direction of the mesentery to the
right, the peristaltic wave ranging from left to right, the
concentration of intra-abdominal pressure in the right iliac
fossa With the contraction of the diaphgram, and the fact that
the right sice of the pelvis is larger than the left. He also
points out that the left testicle reaches the scrotum first be-
cause of the pressure of the sigmoid colon and also the left
internal ring closes first due to this game pressure. From data
presented herewith it can be added, that the muscles of the ,
lower anterior abdomingl wall show a Weaker development on the
right side.
| The fact that the female has a greater development of the
internal obligue in the inguinal region may be explained if the
theory of cremaseteric origin from the internal oblique be
accepted. No definite reason for the greater development of
muscle in the colored race can be forwarded. It is true that
they are of the working class, but it is also known that the

white male will stand under long sustained physical exértion as
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1ong as, and in many cases longer than the colored male.f The
1iterature is very meager in regards to this subject. Only one
mention of it was made by Knox(14) in 1836, who observed that no
nernia were found to occur in the colprfd races, provided they
were unmixed. ’

Foveae and diverticula into the inguinal canal were most
frequently found on the right side, in the white male. It is
ghown from statistics that indirect inguinal hernis is mére
frequent in the male sex and also on the right side. Since a
peritoneal sac precedes the forhation of practically all indirect
inguinal hernia, a consideration of some factors thought respon-
sible for the occurrence of hernis will apply also to the occu-
rrence of foveae or diverticula. It is evident from the data
that in cases wWhere there is a beginning formation of a sac, the
abdominal walls show "average" or "better than average" develops
ment. It may be supposed in these cases that the musculature
of the anterior abdominal wall has been sufficiently developed
and is withstanding the strain placed upon it, and the sac can-
not progress in size; or it may be assumed that the sac has not
developed to a greater size because the muscular wall, as a
result of the stress and strain placed upon it, has become better
developed to oppose this pressure. This has been well sbstantia-
ted by Seaver(24) and McKenzie(20) who have reported good results
in the treatment of some cases of hernia with proper exercise to

produce hypertrophy of muscle in the inguinal region. The fact
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that sacs of greater lenght .are associated mostly with pSorly
developed walls might lead one to conclude that the stresses and
strains have overcome the resisting power of the muscles of the

lower anterior abdominal wall, and have weakened them sufficient

%

1y so that a sac has bulged partiallyhfirough them; or one might
also conclude that because the muscular wall was weak or deficient
and under increased stress gave away toithe formation of a sac
into the inguinal canal. The existance of sacs in cases with
well developed muscular walls, without the occurrence of hernia,
is explained by the protective action of the well developed
internal obligue muscle which is placed in front of the internal
inguinal ring. This is well substantiated by Murray(22), who in
his examination of post-mortem cases found that 21% of the cases|
had potential peritoneal sacs, but there was no evidence of
hernig during life. The occurrence of hernia, in these cases,
may be explained by the fact that increased stress and strain,
especially in the squatting position, overcomes the muscular
protection to such an extent, that the muscles, which under
ordinary conditions were able safely to quard the patent opening
are suddenly overtaxed and the bowel escapes. Henson(ll) points
out that usually when hernia occurs, wikhout a preexisting Sac,
it is due to atrophy and relaxation of the internal obligue
muscle and relaxation of the transversalis fascia with enlarge-
ment of the internal ring and loss of normal relation between the

ring and the muscle, With consequent loss of the valve-like
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protection that the internal oblique affords the ring. <That the
muscles of the anterior abdominal wall can atrophy when subject
to constant and continuous stress or pressure is best illustrg-
ted by a lipama in the inguinal region. Maas(17) points out that
a small fatty tumor located in the péffeties of the abdomen
dialates the opening'as it begins to grow; and, that examples
are numerous in which a growth of soft Iissue presses aside or
even destroys a much harder tissue than its own.

Therefore, the occurrence of hernia would depend primarily
upon the size of the opening at the internal abdominal ring and
the strenght of the muscle that guards it.

The relation of the ligamenta ducti deferentia and the sper-
matic ligaments to the internal inguinal ring, and the high
percentage of pits or diverticula associated with them, tends to
raise a question as to what role they might have in the produ-
ction of a sac at the internal ring. The relation of the liga-
mentum dwctus deferens to the internal abdomingl ring is such
that a pull in the direction of its course would tend to pull
the medial 1lip of the ihternal ring medizlly. A contraction of
the smooth muscle in the spermaticsiigaments would tend to pro-
duce a pull away from the internal ring in the direction of the
course of the spermatic vessels and therefore tend to hold the
lateral lip of the internal ring in place. A number of these
bands were sectioned and it was found that in many there was

present sﬁboth muscle. Therefore, it is possible to conclude




1that under certain physical or physiological stress the muscle i

these ligaments could contract with the result that the internal]
ring would gap so that intra-abdominal pressure would tend to !

|
push the peritoneum into this opening.

CONCLUS ION

This research claims significancg .'Beca.use of the rek tively
large series of specimens studied in an gttempt te determine the
variations in the anatomy of the ingﬁinal region. Special
attention was given to the differences between the right and lef:
sl es, the differences in the sexes, and the racial differences.
The main effort has been to make a correlation of the variagtions
found with the degree of muscular development of the lower ante-
rior abdomingl wall.

The muscles of the lower anterior abdominal wall were found t
be much better developed on the left side, especially in the
colored males, in the females, and in the colored race. Variﬁf101
in the development of the lower fibers of the internal obliqﬁe al
transversus muscles were found to be present most frequently
on the right side and in the white mgles. )

Hesselbach's and Henle's ligaments were found more frequently
on the right side in the white and colored males and on the left
side in the white and colored females. They were most frequentl

found in the males, and in the white race. They were associated

with "average" and to some extent with the "better than average"

developed musculature of the lower anterior abdominal wall.
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piverticula were associated in more than one-fourth of the cases
having these ligaments.

The pubotransversalis and interfoveolaris muscles were found
more frequently on the right side, in males, and in the white
race. These muscles were associated w#th a "Well developed®
musculature of the anterior abdominal wall in 43% of the cases
and with a "poorly developed" abdomina1$Wa11 in 43% of the cases.

Diverticula (oblique peritoneal sacs) were found to occur
most frequently on the right side, in males, and in the white
race. Large diverticula were found to be associated with "less
than average" muscular development of the lower anterior abdomingl
wall in 50% of the cases, while small diverticula were associated
with "less than average" muscular development in 13.3% of the
cases.

A mesentery associated with the urachus was found most fre- .
quently in males, and in the white race. |

Mesenteries associated with the obliterated hypogastric arte-
ries iere found most frequently on the right side, in males, and
in the white race. These developments of the mesentery were
associated most frequently with "average" and "better than ave-
rage" muscular development.

The ligamentum ductus deferens (vas band), a bundle of
musculo-fibrous tissue associated with the vas deferens, and which
was not found to be recorded in the literature, was found to be

present most frequently on the right side, and more frequently
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in the white than in the colored race. It was associated most
frequently with "agverage" and "better than average! muscular
development of the lower anterior abdominal wgll, and was found
to have a definite relation to the occurrence of diverticula
at the internal inguinal ring. T

The spermatic ligament, consisting of bundl s of musculo-
fibrous tissue and which also was not fgund to be recorded in
the literature, was found to be present most frequently on the
right side, and in the white race. Like the ligamentum ductus
deferens, it was most frequently associated with "gverage" and
"better than average" muscular development of the lower anterior
abdominal wall. Diverticula were associated with 57% of the
cases possessing spermatic ligaments.

Adhesions of the sigmoid colon over the internal abdomingl
ring on the left side were found to occur much more frequently .«
than adhesions of the ceacum over the internal ring on the right

side. Both were more frequent in males, and in the white race.

Lipomata (fatty pedicles) in the inguinal region were found iR -

about 13% of the cases and occurred more frequently in females,

and more frequently in the white than in the colored race.
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SUMMARY .
The size of the external inguinal ring has no relation to the
degree of muscular development of the anterior abdomingl wall
or to the occurrence of diverticula at the internal ring.
Weakened areas in the aponeurosis % the external oblique
muscle occur more frequently on the right side, in the males,
and in tue white race.

Intercrural fibers are most frequent?y found in the females,
and in the white race.

The musculature of the anterior abdominal wall in tue inguinal
region shoWws a weaker development on the right side; is not
as Wwell developed in the males as in females; and is better
developed in the colored than in the white race.

Special developments of the lower fibers of the internal
oblique and transversus muscles, tending to strenghten the
internal ring, are more frequent on the right side in the
white male.

The conjoined tendon occured most frequently on the right side‘
in the white race and on the left in the colored race. It
was more frequent in the female s, and in the white race.
Ligaments of Hesselbach and Henle occurred most frequently
in the males, and in the white race.

The pubotransversalis and interfoveolaris muscles occurred
more frequently on the right side, in the males, and in the

white race.
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Ligamentous fibers extending from the true pelvis ontd the
posterior of the transversus muscle aponeurosis tend to occur
more frequently on the right side, in the femules, and in
both the white and colored race. .
Diverticula at the internal inguin;i“ring are found most
frequently on the right side, in males, and in the white
race. +
The urachus mesentery occurs most in the white male.
The obliterated hypogastric artery mesenteries occur most
frequently on the right side, in mgles, and in the white race|
The inferior epigastric artery mesentery is infrequent and
variable as to occureence.
The spermatic and ductus deferens ligaments are more frequenti
ly found on the right side and in mgles. Because of their
relation to the occurrcesnce of diverticula they play some -
mart in the production of pits at the internal ring.
Adhesions of the sigmoid colon on the left side, over the
internal ring, are more frequent than adhesions of the ceacum
over the internal ring on the right side.
Lipomata were found in 13% of the cases, especially on the

right side, in males, and in the white race.
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CHART 1.

MEDIAL EXTENT OF THE EXTERNAL OBLIQUE MUSCLE.

Number ef specimer ebserved: Re L.
White male 80 - 88
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CHART II.

EXTENT OF WEAKNESS LATERAL TO THE EXTERNAL RING IN THE EXTERNAL OBLIQUE APONEUROSIS.

|

Number of specimen observed: R. ..
White male 79 - 80
Colored male 48 ~43
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CHART IIJ.

SIZE OF THE EXTERNAL INGUINAL RING

Number ef specimen ebserved: 4 Re L.
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Co with F or D = correlatioh with fovese or divertigula.

e



Chart IV
INTERCRURAL FIBERS

Number of specimen cobserved:

R.
White male T7 =
Celored male 53 =
White female 6 =
Colored female 16 -

Le
84
63

7
17

Tot present

Less than ave.
develeped.

Averagely
developed

| Better than ave
developed

Very well
developed

36

17

Right

White female

Celored female

2|133.30( 1

2]33.30| 2

23.562

35.28

L T




CHART V.

EXTENT OF ATTACHMENT OF THE INTERNAL OBLIQUE MUSCLE ON THE INGUINAL LIGAMENT.

Number of specimen ebsgerved:

¥hite male

Coeleored male
White female
Colered

female 19

Re.
80
B4

6

L.
84
&3

7
18

Colored male

White female

Colered female

ight ft t Left t

Tateral 1/4 P [y | gy | ES) Ty | gy pepey | ey g ————
Lateral 1/3 2| 3.70f[== =mmceffam]mccmaf e | cmmenflam | e f e | m e
Minus Lat. 1/2 3| 5.66| 4 7.60|==|=m=- ——|mm--- Y T T TN (P PR
Lateral 1/2 17|31.45([16 28.50f == |===-=[~=|===-- e Dt | m———
Plw Lab. 1/2 5| 9.25| 8 15.20| 1|16.60| 1{14.30| 2{10.52| 2[11.10
TOTAL Lat. 1/2 256(46.25([17 51.30| 1]|16.60| 1{14.30| 2(10.52| 2[11.10
Lateral 2/3 26| 31.25||26( 31.201629.60|/16 30.40|| 1(16.60[ 1]14.30 7136.82| 6|33.30
Lateral 3/4 3| 3.75|| 6| 7.20| 9|16.656| 8 15.20|| 2{33.30{ 3|{42.90| ©|47.34| 8|44.40
Lateral 4/5 1| 1.26) 1| 1.20||==[=====|== ===== 1/16.60| 1{14.30| 1{ 5.26| 2{11.10
Whole lenght 1| 1.25[ 1] 1.20f 2| 3.70|| 2 3.80|@~|=comnlj<a|mmcun|lce|mmmea|lon| —aca-
TOTAL Lat. 3/4

and over 5| 6.26| 8] 9.60/11|20.35|[10 19.00| 3|49.00| 4|57.20/10|52.60/[10]|55.560
No attaechment

on Ing. Lig. e et | B EEEEE | =] =~===l-= =-==-|| 1]|16.60}| 1|14.30f==|=====]|-=|-==-=




CHART VI

ANATOMY OF THE LOWER FIBERS OF THE INTERNAL OBLIQUE AND TRANSVERSUS MUSCLES.

Tumber ef specimen observed:

White male 24 =
Colored male 8 =
Colored female 6 =
White female 3 =

Develepment LTA - assoclated with

less than
Development BTA -~ assoclated with better than average muscular development.

__C., with F op D - gorrelation with*fovegeor diverticuln.

ite male Colored male Celored female
ight Left R1i Right Left
#_ 2 | # Z 4
1. STR. ACROSS 218.32 3[16.75] 1 16.60|| ==| meewm
C.with For D | 2| 8.32| 8/10.50 1/16.60|~=| ==~~~
Development LTAf=-|=-~--~- | mmmm - P PSR | P R
" average| 1| 4.18) 2/10.52 JEPS [N | PN
Development BTA|| 1| 4.16| 1| 5.25] == 1{16.60) =] wmwneu
2. TO PUB. TUB.|| 7|29.12|| 6|31.560 3{49.80|| 4]|57.20
C.with For D || 3/]12.48/| 2/10.50(~- ——|———— 1/14.30
DOVOlOpment LTA % 8.52 -] e - - mwan | memmenw|lww| - --
" average| 4116.64| 4|21.00 3149.80| 2| 28.60
Development BTA| 1} 4.168| 2(/10.50 | ————— 2| 28.60
3.MED 1/3 CANAL| 2| 8.32| 2/10.50 S D Y
c’ With F QI‘ D l 4.16 l 5.25 - —— -ean | anomo—--
Development LTA|--|----- ——| ————— - ——f e[l —————
" average| 2| 8.32|=-[=----- e | mm———— S
Development BTA||«~|~~-=-=- 2/10.50} -- e | m———— Y [
4.MID 1/3 CANAL| 6] 24.96| 4|21.00 1/16.60| 3|43.90
Ce with F or D 2l 4.18|f 3{15.75 S | c———
Development LTA{| 1| 4.16|=-|=---- - P [P, | cm———
" a veragd 5/ 20.80| 2[10.50 1/16.60| 2| 28.60
Development BTA|==| =---=~ 2/ 10,50 -~ e BT 1/14.30
5.LAT 1/3 CANAL|l 7| 29.12|| 4|21.00 1116.680(==| ==en=
C.with Foer D || 2| 8.32]| 1| 5.25)~-- . |m———- S R
Development LTA||~~| ===-- l| 5.25| ~~ P Y [—
averagell 5| 20.80| 1| 5.25| -~ 1]16.60||==| ===
Development BTA|l2 | 8.3 2(10.504 1 20.00)| -~ ~==-~ ﬂ:- ————
average muscular development.




CHART VII1 : \
ANATOMY OF THE LOWER FIBERS OF THE INTERNAL OBLIQUE AND TRANSVERSUS MUSCLES (Continued)

| 6. MUSCLE BAND UNDER THE SPERMATIC GORD.

Number of specimen observed: Re. L.
White male 82 - 86
Colored male 62 - 52
White female 6 ~ 7
Colered femagle 19 - 19
White male ] “Colorod mele White femsale ﬂcolered Pemale
Right Left Right Left Right Left Right Left
# % | # % % 1 # 2% “ i#Fl % % #
Present ] 11113.42(10| L1.63} 3] 5.76| 6{11.52]| 1116.60| 1{14.30[|-~[-~--~- -] -
Development LTA| 1| 1.22) 1] 1.16|=~| =~~~ 1] 1.92|-=|=-===]|==| ===~
" average| 6 7.32| 4| 4.65( 1| 1.92| 2| 4.84| 1}16.60| 1/14.30
Development BT 4.88| 5| 5.81f 2| 4.84) 3| 5.76 i

7. INCOMPLETE SPHINCTER OF THE INTERNAL OBLIQUE MUSCLE.

Number of specimen obgerved: (Same as for above)

Present 3 3.66ﬂ6 6.98] 6]11.52] 6|11.52 |

Development LTA} =~ |~----jl-=| ===-=|-=|~-==={==|====-
" averagel 2| 2.44( 1] 1.16) 2| 4.84| 2| 4.84
Development BT 1] 1.22)| 6] 5.8l 4| 7.68)| 4| 7.68

Development LTA ~ associated with less than average develepment of the lewer abdominal
wall.

Development BTA - assoclated with better than average muscular development of the
lower abdominal wall.




CHART VIII _
EXTENT OF ATTACHMENT OF THE TRANSVERSUS MUSCLE ON THE INGUINAL LIGAMENT.

Number e¢f specimentobserved: . R. L.
White male 68 -~ 74
Colored male 48 -~ 46
White female 6 - 6
Colored female 19 = 17
White male Colored male White female Colered female
Right Left Right Left Right [Left Right Left
£ # X | # % 7| % #l % | #] % % F %

ANT. SUF. SPINE| 4 5;88 S| 4.05 3| 6.24| 2| 4.34] 1|16.60([L1]116.60(=w| mmmmr=fo=[cmm=a
LATERAL 1/5 10(14.70{11(14.85]| 5|10.40|| 4| 8.68| 1|16.60| 1{16.60|==| =~~=- 5.88

LATERAL 1/4 15/22.05{16|21.60(12|24.96|[11 |23.87| ==} ===~ o |em——— 6| 31.56
Total of Lat.

29.40

1
5

1/5 and 1/4. |25|36.75|27|36.45|17|35.36|15|32.55| 1|16.60| 1|16.60| 6|31.56] 6|35.28

LATERAL 1/3  ||25|36.76) 28| 37.80(14(29.12(15|32.55 == | =-n-- 1|16.60| 5|26.30| 3|17.64

LATERAL 1/2 14|20.58(16|21.60(14|29.12/13(28.21|| 4(66.60| 3[50.00| 6| 31.56| 7]41.16

LATERAL 2/3 = [~-|----=[=~|=-=~- = |=====] 1] 217 -=|-==-= - === 5-10.52 1| 5.88
Total of Lat. 6

47,04

1/2 and 2/3 J14.2o.58 16{21.60](14|29.12]|14]|30.38| 4|66.60| 3|50.00| 8|42.08




CHART IX

MUSCULAR DEVELOPMENT OF THE INTERNAL OBLIQUE IN HESSELBACH'S TRIANGLE.

Rumber of specimen obgerved: R. L.
White male 80 -~ 84
Colored male 52 « 51
White female 6 -« 7
Colored female 19 - 19
White male Colored msle White female Colored femsle
Right Left R;;Z‘ ht Left Right Left Right Left
| Z 11 # % 7 1 # -15-72%5#
ALL APONEUROSIS| 3| 3.75] 2] 2.40| ~=| =~==~ —| ———— 2/33.30 2128. -] - ———— - —————
MUSC. IN LOWER
1/2 HESS. - TR. | 6| 7.50| 7| 8.40(--|----- | ———- | ————- ——|——— N | m————-
. t
MUSC. IN UPPER
1/4 HESS. TR. || 3| 3.75| 6| 7.20| 1| 1.90}§ 1| 2.00(=~|~~--- e lm———- e |-
MUSC. IN UPPER
1/3 HESS. TR. | 7|10.00] 8| ©.60| 5| 9.50| 6|/12.00(~-|~---- | m————- 2/10.52| 1| 5.26
41
MUSC. IN UPPER I8 IR
1/2 HESS. TR. [[17]/21.25116|19.20[113]24.70| 10| 20,00} ==| ~==== 1/14.30| ==~] =~~~ 1] 6.26
MOSC. EXCEPT IN
LOWER MED. 1/4.| 4| 5.00| 3| 3.60||--|----- -] ---=- - - el B - - e et
ALL MUSCLE JI59 48,75)142]150.00( 33 62.70N34 68.001 4]66.60| 4 57.20L17 89.42”17 89.42




"——'———w“

CHART X \
MUSCULAR DEVELOPMENT OF THE TRANSVERSUS IN HESSELBACH'S TRIANGLE.
Number of specimen observed: R. L.
’ : White male 72 - 79
Colered male 49 - 48
White female 5 - 7
Colered femsle 18 - 17
White male Colored male White female Colored female
Left Right Left Right Left Right Left
#| % 7] % #l % I #] % # #

ALL APONEUROSIS

% %
45 57.15 31|63.24[30]62.40(] 2{40.00| 2|33.20 l§466.60 64.68

FEW SCATTERED i
MUSC. FIBERS 912.15(11(13.97| 4| 8.16] 4| 8.32)--|----- --|=----|| 3|16.55| 3[17.64

MUSC. IN UPPER
1/4 HESS. TR. 4| 5.40) 6| 7.62| 4| 8.16) 4| 8.32) 1|20.00|] 1{16.60|~=}|===-~ ——|—m———-

MUSC. IN UPPER
1/3 HESS. TR. 9(12.15| 9/11.43} 2| 4.08{| 2| 4.16)] 1| 20.00|| 1{16.60| ==|=-===|==|==---

+
MUSC. IN UPPER | o .
1/2 HESS. TR. || 6| 6.75| 5| 6.35|| 7|14.28] 7|14.66| 1|20.00| 1|16.60| 2|11.10| 2|11.76

MUSC. IN LAT.
AND UPPER PaRT 2| 2.70|| 3| 3.8lf|~=|==~~~ = =l ————- 1/16.60|f 1| 5.85|| 1|/5.88

ALL MUSCLE S PR -={===--] 1] 2.04] 1 2.o§ug- ----- I--]----- u --------------




CHART XI

THE GONJOINED TENDON

Number of specimen observed:

White male

Colored male
¥hite female 6
Colored female

Re
75
47

18

;IWhite male

Colored male

White female

Colored female

Right |Teft Right  [Left Right [Left Right  [[Left

#l % [ # % | # # 7 i #l % ||#] %
' NOE PRESENT 37| 49.33| 46| 57.50(33(70.29/[32|65.28| 233.30[ 3|42.90(11{61.15{[11|65.15
PRESENT "38 50.66(34|42.50(14|20.71]|17|34.68| 4 |86.60] 4| 57.20| 7)|38.85|| 7|38.85

dw  da
» et




CHART XII
LIGAMENTS OF HESSELBACH AND HENLE

Number of specimen observed: R. L.

White male 26 - 20

Colored male 8 - 4

White female 3= 4

Colered female 6 » 7

White male Colered male White femsale Celored femsle
Right Right Left Right Left Right Left
- #| % | # % # #| % # #l %

HESSELBACH'S L. 2125.00 2}50.00] 3 .| 4} 100.]| 1I]16.60) 2] 28.60
Development LTA|-~- ——|om——— 1/25.00|| 2{66.60| 2|50.00f ==| ===~ 1(14.320
" average 2|25.00f 1[{25.00f] 1{33.30|| 1|25.00]| 1| 16.60| 1|14.30
Development BTA||-- | ———- — | ————— wr|mceeall 1[256.00) == =====~ e
C. with F and D||-- . 1/12.50)] 1{256.00|| 1{33.30| 1|25.00| =~| ===== 1/114.30
HENLE'S LIG. - |=——-- e - -=|~===-] 1[16.60| 1|14.30
Development LTA ' - m———- —e|—————
" average 1(16.60( 1{14.30
Development BTA - | m———-
C. with F and D + ——t e ——lm———
HESS. & HENLE'S 2| 25.00[ =~ | memeceflem| mmmnaflan | mmmmm -] ———- 1(14.30
Development LTA|-- e flew]| cna—a | -———
" average o | m——-
Development BTA ] 2] 256.00 1114.30
Ce with F und Df| 2] 8.00||==|====={|==]| ===== H - —————

Develepment LTA - Assoclated with less than average muscular development ef the lewer
ebdominal wall.

Development BTA -~ Associated with better than average develepment of the lower .
abdominal wall. i




| CHART XIIT

PUBOTRANSVERSALIS AND INTERFOVEOLARIS MUSCLES.

Number ef specimen observed: Re. L.
White male 24 - 20
Colored male 8 - 4
White female 3 - 4
Colored female 6 - 7
White male Colored male HWhite female Colored {emale
Right Left Right Left Right [Left Right Left
A % || # & #%#ﬁﬁu#%wuff#%
INTERFOVEOLARIS) 2| 8.32| 1| 5.00
Develepment LTA||==|==---~|| 1] 5.00
" averagell -=|===-- ] —————
Development BTA|| 2| 8.32| =~ -----
PUBOTRANSVERSUS|| 2| 8.32 1{12.50 1114.30
Development LTA|l 1| 4.16 ——|————— 1114.30
average| 1| 4.18| el il 3 O
Development BTA}|-=|-==-~ 1{12.50 4+ L4 = | ———

Development LTA - assoclated with less than average muscular development of the lewer

anterlor abdominal wall.

Development BTA - assoclated with better than average muscular develepment of the lower

anterior abdominal wall.




ﬁ

CHART XIV \
LIGAMENTOUS FIBERS EXTENDING FROM THE PELVIS ONTO THE POSTERIOR OF THE TRANSVERSUS
APUNEUROSIS.
Number of specimen ebserved: R, L.
White male 26 - 25
-Celored male 19 - 17
White female 3 = 4
Colored female 8 - 8
White male Colored male White female Colored female
Right Left Right Left Right Left Right Left
#%#%#%#%#“ﬂ#%#&%f%
FIBERS AVERAGE 7126.88]|| 7[28.00{| 7|36.82| 6|382028| &| T00.0| 2|{50.00| 7|87.50| 4] 50.00
Development LTA|l 1| 3.84|-~|~-~~-- wo| ccnan|mn | mcaeell ]| 33,30|==|==~=~ 1(12.50(|==| ==w=w=-
" average| 4|15.36| 3|12.00| 4]/21.04| 3|17.64|| 2|/66.60f 2[(50.00|] 6|75.00| 4|50.00
Development BTA| 2| 7.68| 4|16.00| 3|15.78| 3|17.64|-~|=-=~=|== R | LR I-- -
FIBERS WELL DEV|l 6|23.04|| 5/20.00]] 2/10.52]] 2/11.76 1/25.00 2] 256.00
Tevelopment LTA| 1| 3.84| 1| 2.00||=-|~---- 1| 5.88 ——f———— [[==] ===--
" average| 5{19.20|| 2| 8.00|| ~~| ~=~~~||==| ===~~ 1(25.00 2125.00
Development BTA|~-|----- 2| 8.00| 2/10.52{| 1| 5.88 -] ————— :, | ————
+ “
TOTAL PRESENT 13 49.92"12 48.00| 9| 47.34|| 8] 47.04]|| 3]100. 3| 75.00]] 7]187.50| 6] 50.00

Development LTA - assoclated with less than average muscular development of the lower
anterior abdominal wall.
Development BTA - assocliated with better than average muscular develepment.




CHART XV.

OBLIQUE PERITONEAL SAC (FOVEAEOR DIVERTICULA)

Number of specimen observed: R. L.
White male 79 - 84
Colered male 50 - 49
White female 7= 7
Colored female 18 - 18
White male Colored male White female Colered female
Right Left Right Left Right Left
# | #] % “ 7 #__ 2
SAC NOT PRESENT|(44]| 55.88(|5566.60 5|71.50]|6 {85.80l17|94.45{|16|88.80
Tevelopment LTA|| 1| 1.27|] 1| 1.20 | o———- - ————— 2(11.10 1| 5.55
" average||22| 27.94||31 |37.20 4|57.20||4 |67.20(15|83.25|1&| 72.%6
Development BTA|21| 26.67||23127.60 "-l 24330 ~8| B8480| =~ | ====~|| 1| 5.556
SLIGHT DIMPLE 13/16.51((17]20.40 1/14.30|| 1(14.30
Develepment LTA| 2| 2.54( 5| 6.00 o | ———— el EEE L
" average| 9(11.43( 9/10.80 -=|mw~--a|l 1]14.30
Develepment BTA|l 2 2.54|| 3| 3.60 1|14.30||==|==~~~ ¥
4 &
.5 cm. sac. 11113.97| 3| 3.60 "
Development LTA|l 1| 1.87(==|=~~-=-
" average| 7| 8.89| 1| 1.20
Development BTA| 3| 3.81| 2| 2.40
l em. sae. 2] 2.54f 3| 3.60
Development LTAl-~|--~~- 1} 1.20
" sverage|| 2| 2.54| 1| 1.20
Development BTA||=~-|~--~- 1] 1.20
»
l.5 em. sac. 3| 3.81) 4| 4.80 1/16.60 1] 5.65)| 1| 5.55
Development LTA| 2| 2.54| 2| 2.40 1/16.60 —m|m———— 1| 65.55
" average|--|----- 1| 1.20f|== ==~ | ==~ ————— 1| 5.55)|==| ===~~~
Development BTA[ 1| 1.27|| 1| 1.20f 1 2.00[=-|---==[|-=] =---- == f=m=acf-=] ~==m=




CHART XV (Continued)
OBLIQUE PERITONEAL SAC (FOVEsE OR DIVERTICULA)

Colored male

White female

Celored

1

Ri

ht "Lort

Right
%

2 cm. sae.
Development LTA

" average
Development BTA

2.5 em. sac.

Develepment, LTA
" average

Development BTA

2.80
1l.20

1.20

3 em. 8aC.

Development LTA
" average

Development BTA

4 om. sac.
Development LTA

I

o de
il




[CHART XVI

THE URACHUS (Measurement ef sassociated mesentery) ”
Number of specimen observed:

White male 80

Colered male 80

White female 7

Colored female 18

W. male Ce mald " ||l W. female} C.| female
2 s

URACHUS M. NDRIPRES.|| 51| 63.75H|| 34 71100, 16 88.80
Assoc. devel. LTA. 5| 6.25{ 3 2| 28.80fF 2| 11.10
Assoc. devel. Ave. 27! 33.75} 16 2| 28.580) 12| 66.60
Asgoc. devel. BTA 18] 22.501}] 15 3| 42.90 2! 11.10
Corr. with O.H.A. 35| 43.75]) 26 4| 57.20 8| 44.40
Corr. with fovea 27| 33.75| 14 3| 42.90 2] 11.10
«5 em. MESENTERY 13} 16.25 5 1l 5.55
Assoc. devel. LTA. 2 2:50 || -- ] mme—-
Assoc. devel. Ave. 6 7.50 1l 1l 5.55
Assoe. devel. BTA. 5 6.25 4 —e] meem-
Corr. with 0. H.A. 12| 15.00 6 1l 5.55
Corr. with foves. 7 8.75 2 cm] e
1l em. MESENTERY 4 5.00 8
Assoec. devel. LTA. | evm—a 2
Assoc. devel. Ave. 4 5.00 1
Assoc. devel. BTA. -] m————- 3
Cerr. with O0.H.A. 4 5.00 6
Corr. with fovesa 3 3.75 2
1.6 em. MESENTERY 5 6.26
Assoc. devel. LTA ——| e
Assoc. devel. Ave. 4 5.00
Assoc. devel. BTA 1l 1.25
Corr. with O.H.A. 5 6.25
Corr. with fovea. 4 5.00
2 cm. MESENTERY 2 2.50 1l 1l 5.55
Assoc. devel. LTA. -] em——— - ]| ————-
Assoc. devel. Ave. 1l 1.25-“ 1l 1l 5.56
Assoc. develo BTA 1 1025 - -] mmeee
CGI’I‘. 'ith OoHoA. l 1025 l - b
Cory. with fovea. e | em——- - —_——| m————
2.5 em. MESENTERY 3
A880C. devel. LTA. -
Asgoe. devel. Ave. 1
Assoc. flevel. BTA. 2
Corr. with O.H.A. 3




EEART XVI (Continued)

THE URACHUS (Measurement of the associated mesentery)

-

ASsSOc. devel. LTA.
Assoc. davel. Ave.
Assoc. devel. BTA.
Corr. with O.H.A.
Corr. with Fovesa.

4.5 ecm. MESENTERY
Assoec. with Ave.D.
Assoc. with O.H.A.
Corr. with fovea.

5 em. MESENTERY
Assoc. devel., Ave.
Corr. with O.H.a.
Corr. with fovea.

— W. male C. magle W. female ||C. femsle
_ | | % | #

Corr. with fovesa. 2 4,00

3.5 om. MESENTERY | 1| 1.25 v |

ASSOC. devel. BTA 1 1.26

Corr. with O.H.A. 1 1.25

4 cm. MESENTERY 2 2.50 1 2.00 "

I
1.25
| 1.25![ “

Assoc. devel. LTA
Agsoc. devel. BTA
Corr. with O.H.A.

Corr. withAfevea

associated with less than average muscular,
development of the lower ant. abd. wall.
assoclated with better than average
mascular development.

Corrolation with the obliterated hypegastrim
arteries.

Corrolation with fovea and diverticula.




—

CHART XVII \

THE OBLITERATED HYPOGASTRIC ARTERY (Measurement of associated mesentery)

Number of specimen observed: R. L.

: White male 84 - 85

Colored male 52 = 50

White femsale 6 - 7

Celored female 19 -~ 18

White male Colored male ¥hite female Colored female
Right Left Ri Left Right Left
% # 7l X | # % .

MES.NOT PRESENT|(21]|256.20|| 30| 35.10|| 9 4| 57.20[10|52.60| 10| 55.50
Development LTA| 2| 2.40| 4| 4.68| -~ 2/ 28.60) -=| ====-= | —————
" average|l 6| 7.20||11]12.87|| 4 1]14.30[10|52.60)| 9|49.95
Develepment BTA|13|15.60{|15|/17.15| b 1{14.30|| ==| ===~=l 1| .55
C. with F and D| 3| 3.60] 7| 8.19|] 3 1114.30| 1| 5.26] 1] 5.55
+6 em. MESENTERNY18 21.60'17 19,904 7 1/14.30| 5 26.3OI 316,656
Development LTA| 2| 2.40| 4| 4.88| 2 | w====f 2/10.52] 1| 5.56
M average|ll2(14.40)f 8| 9.36|] 2 1114.30|| 3{16.78] 1| 5.55
Development BTA| 4| 4.80|| 5| 5.85|| 3 ww|mccco) ew| mamaall 1| 5.55
C. with F and D|| 6| 7.20| 7| 8.19| 2 1114.30|| == ===~~~ | em————
1l om. MESENTERY|l 8| 9.60{{11[12.87|/12 1].5.26ff 3|16.65
Development LTA|--|-=---jl-=-|===-- 2 v 1l 5.26| 1| 5.55
Y averagel| 4| 4.80| 4| 4.68| 5 e 2|11.10
Development BTA|l 4| 4.80| 7| 8.19]] & | m-———— | —————
C. with F and D|| 3| 3.60| 6| 5/85| & -~ ———— 1| 5.55
1.5 ¢em. MESENT.|[11|13.20 9(10.53}| 2 1/14.30)| 1| 5.26|f 1| 5.55
Development LTA| 2| 2.40|-=|=~==~-- -~ bl D e —_—— | —-————
" averagel|l 7| 8.40| 6| 7.02|| 1 ——|----- 1| 5.26 5.55
Development BTA| 2| 2440| 3| 3.51| 1 1{14.30| ==| =====|f -- -———
C. with F and D|| 7| 8.40| 4| 4.68|-- - ———— ] - - o————
2 em. MESENTERY|| 8| 9.60| 8] 9.38| 6 1114.30) 2]10.52/| 1| 5.585
Development LTA|l 3| 1.20] 1| 1.17|~- ce|m——- | m——— |-t
" average|l 4| 4.80| 6| 7.02|| 3 wm|wm—==l 1 5.26|| 1| 5.55
Development BTA| 3| 3.60) 1| 1.17|| 3 1/14.30) 1] 5.26|==|===-~
C. with F and D|| 3| 3.60| 2 2.54u 3 we]|mmracf | e e m | ————




——

CHART XVII (Continaed) \
. RATED HYPOGASTRIC ARTERY (Measurement of assoclated mesentery)
3} ite male JColored male White female Colored female
Right L;ft R1 ht% Left Right _Q;ft
i — 7 ¥ % 7|
2.5 em. MESENT.[ 5! 6.0 1 %
Development LTA[=-|==e=-ff == -===-
" averagejl 3| 3.60) ~~|==~==|| 3| 5.76| 2] 4.00
Development BTA|| 2| 2.40] 1| 1.17]] 3| 576 == [nm=—=
C. with F and Bl 2| 2.40| ~e|~~=~=~ 1| 1.92|== |=we==-
3 cm. MESENTERY| 4( 4.80| 3| 3.51{| 6| 9.60( 2| 4.00
Develepment LIA|==|====<flm=|=cee=|l 1] 1.92||«=|meea-
average| 3| 3.60) 2| B.3%¥| 1| 1.92) 1| 2.00
Develepment BTA| 1| 1.20|| 1| 1.17)| 3| 5.76) 1| 2.00
C. with P and D|| 3| 3.60| 1({ 1.17{| 1] 1.92] 1| 2.00
S¢b6 cm, MESENT. 2 2.40 2 2.34 1 1.92 2 4.00
Devel. average || 2| 2.40 1| 1.17|| 1| 1.92l== |ceam-
mvelopmnt BTA el Baballal ol -1 lcl” bkl Badad ek 2 4000
C. with F and Dj] 1| 1.20) 1| 1.17|f=-[===-- 3] 2.00
4 cm, MESENTERY|l 6] 6.00 2| 2.34]|] 2| 3.84
Pevelopment LTA| 2| 2.40 == [~=we=|lee |omann .
" average| 2| 2.40f 1| 1.17{ 1| 1.92 P
Development BTA[ 1| 1.20f 1| 1.17) 1| 1.92 v
Co with F and Dj| &) 3.80 1| 1.17) 2| 3.84
b em. MESENTERY|l 1| 1.20| 1] 1.17|| 2] 3.84
Pevelopment LIA|--|=-=~-~ 1| 1.17||==|==e=-
Development BTA| 1| 1.20( == ===~ 21 3.84
Jo with P and Dfl 1| 1.20)f 1| 1.17{j 1| 1.92
3 em. MESENTERY 1} 1.17
develepment LTA 1] 1.17
o with P and D 1| 1.17
7 eme MESENTERY || 1| 1.20 .
Sevelopment LTAl 1| 1.20 -
jo with F a nd B 1| 1,200 1
Develepment LTA - assoclated with less than average muscular development.
Develepment BTA -~ assoclated with betjer than a verage muscular develepment.
Ce with F and D = Correlatien with fovese or diverticulea.




CHART XVII (Continaed)
THE OBLITERATED HYPOGASTRIC ARTERY (Measurement of assoclated mesentery)

[Colored male

White female

Colored female

2.5 cm. MESENT.
Development LTA

" average
Develorment BTA
C. with F and ®
3 em. MESENTERY
Develepment LTA

" average
Develepment BTA
Co. with F and D
Seb ems MESENT.

Devel. average
Develepment BTA
C. with F and D
4 cm. MESENTERY
Development LTA
" average
Development BTA
C. with F and D
5 cm. MESENTERY

Development LIA
Develoepment BTA
C. with F and D
6 em. MESENTERY
Develepment LTA
Coe With F and D
7 em. MESENTERY
Pevelopment LTA
C. with F a nd

-

1.20
1.20
1.20

Left

Right
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1
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1
1
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1
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A o
o
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Development LTA = essoclated with less than average musculsr development.
Development BTA ~ assoclated with better than a verage musculsr develepment.
C. with F and D = Correlation with fovese or divertiecula.

e




[CHART XIX
CHART XIX
THE VAS BAND v

Number of specimen observed: R. L.
White mele 76 = 74
go;areq ma}e 44 « 38

[Waite male
Right  [Left
#

V. B. NOT PRESENT||17|22.27||25]| 33.75 20.43"16
DevelopmeRt LTA || =-|===-=|=-| =====[-- -———-i 1

" average 8(10.48|[14| 18,90 9.08( 7(18.41
Develepment BTA 9/11.80|[11] 14.85 11.35( 8{21.04
Ce with P and D 2 2.62 2 2.70 2.27|| == | == ===~
V. BAND PRESENT |[I31]|40.61|36(48.60 59.02(|19|50.00
Pevelepment LTA 2| 2.62|]| 5| 6.85 4,54 1| 2.63

" average 16|20.96|(15( 20,35[10(22.70(9 [23.67
Developmeant BTA |13|17.03(16|21.70(14|31.78|| 9|23.67
C. with Fand D 10(13.14([17| 23.05[{11| 24,97} 5|{1&.15
V.B. WELL DEVEL. || 28| 36.68)|13| 17.55| 9| 20.43ff 3| 7.89
ﬁveﬁpm&nt m '7 9017 2 2070 3 6.81 “e-  m-————
" average | 16/19.61] 8/10.80)| 5{11.35
1
5

Colored male

2] 5.26
Development BTA 8| 7.68| 3| 4.056 2.27|| 1| 2.63
C. with F and D 22| 28.82( 7| 9.45 11.35) 2| 5.26
TOTAL PRESENT 59| 77.29]|49| 66.15( 35| 79.45(| 22|57 .89

TOTaL ASSOC.PITS | 32| 41.96] 24| 32.50)16]36.32] 7]18.41

Development LTA - associated with less than average muscular
development of the anterior abdominal wall.

Development BTA - assoclated with better than ave rage muscular
development of the unterter abdominal wall.

C. with F and D - correlation with associated fovese and
diverticula.




592522_55
| gug SPERMATIC BAND
—

{ Number of specimen observed: R. L.
i White male 77 - 72
5 Colored male 41 - 36
. W?ite male o7 Colored male
: Right eft Right Left
51 2 4 . 3 . 2
1 el
| gor PRESENT 36| 46.80 || 43| 59.77| 18 | 43.92|| 25| 69.50
| pevelopment LTA 1] 1.30§ 3| 4.17) == | ==-== | m————
{ average 21| 27.30 || 19| 26.41)| 7| 17.08{ 13| 36.14
| pevelopment BTA 14 18,20 || 21| 29.19| 11 | 26.84( 12| 33.36
'|¢g. with F and D 10| 13.00 8 11l.12 2| 4.88) 1 2.78
| AVERAGE DEVEL. 25| 32.50 || 21| 29119} 18 | 43.92} 10| 27.80
Pevelopment LTA 4| 5.20( 4| 5.668{ 3| 7.32| 2| 5.56
3 " average 10| 13.00 || 10| 13.90| 8 |19.52| 2| &.56
| pevelopment. BTA 11| 14.30 7| 9.73|| 7 |17.08| 6| 16.68
+{ ¢, with F and D 12| 15.60 |13 | 18.07|] 9 | 21.96 5] 13.90
| vELL DEVELOPED 16| 20.80 | 8| 1ll.12)f &5 |12.20| 1 2.78
' Pevelopment LTA 2 280 || == | ===-~ | mmm——— | me————
- " average 111 14.30 || 6] B8.34| 3| 7.32| 1| 2.78
: | Development BTA 3] 3.90| 2| 2.78|| 2| 4.88| «=| ===~
| C. with F and D 12| 15.60 7] 6.95 4 9.76 1 2.78
T0TaL PRESENT 41| 53.30 || 29| 40.31) 23 | 66.12| 11| 30.58
10TAL OF FOVEA °
ATE 24| 31.20 || 18 25.02“ 13 | 31.72}f 6} 16.688

Development LTA - Assoeclated with less than average muscular

development of the lower anterior abd. wall.

Development BTA - Associated with better than average musocular

development of the lower asnterior abd. wall.

C. with F and D - Coerrelation with fovese and divertiecula.




CHART XXI
LIPOMATA (FATTY PEDICLES)

Number of spee¢imen ebserved: R. L.
White male 85 - 95
Colered male 56 - 56
White female 7 -7
Colored female 19 - 19
White male Celered male White female Celered female
Right Left Right Left Left Right Left
# ¥ % #%—H# # % | # 2%
IN ING. CANAL }{13|13.65{11|11.55] 7|12.60)| 3| 5.40 2/10.52|| 2/10.52
Develepment LTAl 2 3| 3.15) 2] 3460 ==| =m=== 1| 5426| ==| =m==-=
" average| 7 6| 6.30|] 2] B.60| 1] 1l.8B0f|m=|mw=n= 1] 5.26| 210068
Development BTA| 4 2] 2.10|| 3| 3.54f| 2] 3.60 ] Bt Ebd Lt
Ce with P and D|| 4 5| 5.25|| 3| 5«40l 1] LeBO}==|=m~===- e | mecanf | e
THROUGH LOWER
AL W, 4 9] 9.45| 2| 3.60| 2| 3.60 14.30|| 3|15.78| 1] 5.26
Pevelopment LTA| 1 1| 1.05|==|===~=- 1l 1.80f | = [je-f=---- | weee=|l 1| 5.26
" averags| 3 65| 5.25|| 11 1.80)4 1] 1 14.30|] 3115.78| m=| =~=~==
Develdpment BTA[-- 3] 3.15] 1| 1.80| ==| ====~ ———— L I LT | P PP
C. with F and D|| 2 2] 2.10|| 1| 1.80||==|=====|| | = J|==]==-==~ ] ———— =] -
INFILTRATING
" 14.30{| 1| H5.26

Development LTA - Associated with less than average muscular develepment of abd. wall.

Develepment BTA -~ Assoclated with better than average muscular develepment of the
lower anterior abdominal wsll.

C. with F and D - Correlation with fovese and divertieula. N




M «
Number of specimen observed:

White male 95
Colored mgle 56
White female ”
Colored femgle '19

White male s Colored mgle

Right Left Right Left
1 £ 2 F1 % F 1 Z
f" .
| DIRECT ING. HERNIAl 7 | 7.35| 6 | 6.30f 2| 3.73
i1511ding imdirect 1| 1.05 N 2| 3,73
| pIRECT ING. HERNIA || 5| 5.25[ 4 | 4.20
| pmioal EERNIA a4l a.20] 2| 2.108 2| 3.73| 1| 1.86
| | 22— _
| (BTURATOR_HERNIA 1| 1.05
| TOTAL INDIRECT |
| “TNGUINAL HERNIA 8| s.40l 61 6.30| 2| 3.73l| 2| 3.73
| 70TAL_INGUINAL
| THERNIA 13 | 13.65| 10 |10.50|| 2| 3.73)f 2| 3.73
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MEDIAL EXTENT OF EXTERNAL OBLIQUE
Mecsured medially from the anterior Supenor spine

[ﬂ];‘ 7 cm plus

,.-u

.
RS a to 6 cm. incl
§§ .
N R Arterior Superior
‘\ Spire to Icm.
Latera/ to,&'tcn'or
Swuperior S’in&

églgf
nl., LA )

MI'TE CwED WI/ITE COLngD
2

B s

Figure 1. Diagram of Chart 1.
Base line represents the average condition as is
generally accepted in anagtomy text-booksg.

SIZE OF THE EXTERNAL RING
) [[l]]]] Laye erternal rmj

- E:hqad extoradn’
are , ket Za rignt z,l/,e,.rcx

Z Average external ring

.Small‘exterml ring

K} 2ed |
LA ISy N
Sy e ]

‘ White & "‘ od & m;‘eg

Figure 2. Diggram of Chart III.
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ﬂ
INTERNAL OBLIQUE AT TATCHMEN ! TO I1IGUINAL LIGAMEN T
» ¥
Lateral Y and more
Lateral %
Latery/ 4%
Lkaral f5
Z Less thor loteral /3
1 :
— R ]

Figure 3. Diagram of Chart V.

ISTZARAL CBLiUz = ISCUISAL CANAL RZIATICZIETFS
RICZT 20, XYEKNAL ASPCY

J
Figure 4. Variation in the anatomy of the
lower fibers of the internal oblique muscle.
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Z
Colored &' Z » @
whie & % = 7 Mtoml/{andm
N / 7 T (i -shodid arees inchuded)
= | =
/ % % iy -y 4
2] Laterel Y
@ 9 7 @ SSEEH .
~ 138
7 | - Mteﬂbr5uya-rlar5,b:ne
721 5, # ¢ |l
R L
'W/I/Q.g Colored
f}

Figure 5. Diagram of Chart VIII.

. M e h““:«./“x“}mam ‘‘‘‘‘ e

Figure 6.
Figures 6 to 14 show a series of variations which were
found to eccur in the development of muscle in Hesselbach's

triangle. These were made by transillumingtion,
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Figure 7.

Tra,nslumination'.

Figure 8.
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Figure 9.

Translumination.

Figure 10.
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TRANSLUMINATION.

Figure 11.

Translumination.

Figure 12.




. Translumingtion. .

4

Figure 13.

TAANSLUNTHAT ION,

Figure 14.
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Abdeminal surface. . - Ly
(peritoneum and trans.fascia removed.) : ﬁwﬁ

Figure 15. Showing the ligaments of Hesselbach
and Henle, and the ligamentous fibers posterior
to the conjoined tendbm.

Parts .S
trans. Busc.-

inf., Ep. A. whieh -
1ies over tois Nuse.
shewn in Gotted Le.

band is 5 om. leng,
.5ea. in upper part.
and 1.3 em. in lower part.

Peritomeum and transversalis
fassias removed.

Figure 16. Henle's ligament.
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AbdemiRal surfase. :
(peritoneum and tranc.faseis

Figﬁre 15. Showing the ligaments of Hesselbach
and Henle, and the ligamentous fibers posterior

to the conjoined tendénm.

Parte of v
trans. Muse. «lins

inf. Ep. A, "hiehs
1ies over this Nuse.
shown is detted Le.

.Sem. is upper part.
and 1.3 em. is lever part.

Poritenoun snd trassversalis
faseia remeved.

Figure 16, Henle's ligament.
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Figure 17.

PERIFONEAL DIVERTIGULAE ONTORAL FA5)

]
{
L]
s
$ 4

i

'y
J
=

Figure 18. Diagram of Chart XV.




Figure 19. Intervasa defefential fascia {(original findin
The ligamenta ducti deferentia are seen at the upper
lateral border of this structure, medial to the vasa

deferentia.

113.
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