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PRINCIPLES OP ANATOMY. '

1 ANATOMY IS THE STUDY OP THE BODY AS AN ORGANIC UNITY BUILT UP

OP PARTS RELATED TO EACH OTHER IN A DEFINITE MANNER.

The object of study is not the parts of the body, but the body it¬

self regarded as a whole built -up of parts.

11 THE GOAL OP ANATOMY IS NOT THE ACCURATE KNOWLEDGE OP ONE OR MORE BODIES

BUT AS ACCURATE A KNOWLEDGE AS POSSIBLE OP ALL BODIES.

No two bodies are exactly alike. Consequently many bodies must be

compared in order to obtain from their variations a true idea of the most

frequent form,size,position, and relations of any part. This total is

taken as the standard or norm for that part, and the standard or normal

parts when built up in proper relation to each other form the standard, or
normal body. Two or more predominant variations may however occur with

almost equal frequency. Within certain limits therefore the standard

part Jpay vary, and if the standard part, much more the standard body.

Other variations occur less frequently so that they are abnormal and

not standard. ANATOMY IS CONCERNED(1) WITH THE STANDARD OR NORMAL

BODY AND ITS VARIATIONS AND (11) WITH ABNORMAL VARIATIONS.

'"K"
The term Anatomy is here used in its primary sense, and it

does not include microscopic anatomy.
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111. THE MATERIAL OP ANATOMY IS THE DEAD BODY.

Although, much can be learned from the living body, the hey

to the living is the knowledge of the dead.

IV. THE METHOD OP ANATOMY IS AT ONCE DESTRUCTIVE AND CONSTRUCTIVE.

By dissection in the past the body has been reduced to its parts

in order that these might be studied not only individually but also

in relation to each other and to the whole. By the comparison of

many bodies the standard or norm has been determined for each part,all

variations being noted as normal or abnormal,, Finally the standard or

normal parts have been built up into the standard or normal body.

The student of anatomy of the present day no longer requires to

compare a large number of bodies with each other, but merely to compare a

few bodies with a good description.

V. ANATOMICAL DESCRIPTION IS CONCERNED (1) WITH THE NORMAL BODY AND ITS

VARIATIONS, AND (11) WITH ABNORMAL VARIATIONS.

THE DESCRIPTION SHOULD RESEMBLE THE BODY ITSELF BY BEING A UNITY

BUILT UP OP PARTS RELATED TO EACH OTHER IN A DEFINITE MANNER.

Anatomical description aims not at the accurate presentation of
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one or more bodies but at as^ aoourate a presentation as possible of

all bodies. It therefore presents (1) the complete normal body with

its variations and (11) abnormal variations. Since however, the body

is no mere conglomeration of parts but an organic unity in which the

parts are related to each other in a definite manner, the description

must not merely present the individual parts of the body, but must em¬

phasise the manner in which the parts are related to each other in the

whole.

Description by text can accomplish this by sequence of thought,

each part of the body being described in natural sequence to what has

gone before and in natural precedence to what is to follow.

Description by picture can with greater verisimilitude present a com¬

plete normal bod^ with all its parts in due relation, variations normal
and abnormal being illustrated from actual dissections.

Description by text is necessarily diffuse and the attention is

apt to be so distracted by details that the unity of the whole is only

faintly perceived. Description by picture is so concise and compact

that the -unity of the whole compels attention, and the details only speak

when spoken to.



The accompanying description is the first instalment of an attempt to apply

to the whole human body in a thorough and consistent manner the principles

enunciated above. The description is confined to " a normal abdomen," an ini

tial limitation which makes for simplicity while it can without difficulty

be supplemented at any time. The description consists of two complementary

portions, 1. the pictures and 11. the text.

1.

The Pictures.

The presentation of a normal abdomen has the obvious advantage that the

pictures being in strict proportion are capable of correlation in many ways.

The description consists of fourteen leaves on most of which ( e.g. leaf 3)

two pictures are placed in relation, one 3a on the front, the other 3b on the

back of the leaf, the two together forming what may be called a "front-and-

back picture," 3 (a ->fc b) . In each front-and-back-picture of the organs the

abdominal cavity has been outlined, and a portion of the leaf within the

outline has been cut out.

A. The front and back of each front-and-back picture may be correlated

as follows.

(i) By separate inspection the relation of the structures is seen

both from in front and from behind, e.g. in 3a the costal cartilages are con¬

cealed where they are posterior to the rectus muscle, whereas in 3b the rec-
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tus muscle, is concealed where it is anterior to the costal cartilages. Simi¬

larly in 10a the portal vein is concealed behind the neck of" the pancreas,

whereas in 10b the neck of the pancreas is concealed in front of the portal

vein.

(ii) By simultaneous inspection by trans-illumination the whole of

each structure is seen in outline, e.g. if leaf 3 be held between the ob¬

server and a good light and examined first from in front (3 a»b4) and after¬

wards from behind ( 3 b*aj#) then 3 a>b^ reveals the costal cartilages behind

the rectus muscle, whereas 3 b^a/ reveals the rectus muscle in front of the

costal cartilages. Similarly 10 a^b^ reveals the portal vein behind the

neck of the pancreas, whereas 10 b,a; reveals the neck of the pancreas in

front of the portal vein.

It should be carefully noted that part of a front-and-back picture may

not only have no value but even be apt to mislead except when seen by trans¬

illumination. Thus lb, 2b, 4b, 12b, and 14a are not to be studied separate¬

ly but merely by transillumination as parts of lab, 2 ab, 4 ab, 12 ab, and

14 ba.

B. The front-and-back pictures can also be correlated with each other,

(i) By separate inspection, e.g. if leaves 2,3,4 and 5 be placed

side by side, then 2a, 3a, 4a and 5a, may.be correlated for the spermatic

cord and its coverings. Again if leaf 1. be placed in front of leaf 14,

then la asset 14b is practically a front-and-back picture of the whole
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skin surface of the abdomen proper.

(ii) Combined inspection by means of cut out leaves, e.g. 9a, 10a^
11a, 12a, gives a front view of the colon, the duodenum, spleen and pancreas

the suprarenal capsules and kidneys, and the posterior abdominal wall.

Again, liby 6b, gives a back view of the right suprarenal capsule and kidney
in relation to the liver.

(iii) By simultaneous inspection by transillumination, e.g. in lay 3a
the skin surface is correlated with the costal arches, and in 3a 6a the cos¬

tal arches are correlated with the liver, while in la,, 3ay 6a, the skin
surface, the costal arches and the liver are all in correlation. Simi¬

le ba
larly 14 bay 13 bay 11 b, gives the deep posterior relations of the kidneys
as seen from behind.

The above are merely a few examples of correlation, and the pictures

may be used to simplify many problems not only in pure anatomy, whether

practical, regional, or systematic, but also in anatomy as applied to clini¬

cal and operative wprk . An example or two must suffice.

(a) The peritoneal sac. This can be reduced to, and then rebuilt
out of,its parts by studyihg picture after picture first from before back¬

wards and then from behind forwards. Vertical and transverse sections can

also be followed without difficulty.

(b) The abdominal circulation e.g. the blood can be traced from the
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aorta to the viscera and thence to the inferior vena cava, either by a more

or less direct course or by way of the portal vein.

(c) The bloodvessels, lymphvessels and glands, and nerves of the

stomach.

(d) The surface anatomy of the viscera.

(e) The appendix, its peritoneal relations and blood - and lymph-

vascular supply, together with the structures which must be cut or turned

aside in order to expose it.

C. All the pictures may be correlated to form a complete presentation

of a nourial abdomen proper.

D. This is in turn capable of being correlated with the other "parts"

of the body, i.e. the thorax, head and neck &c. to foim a complete presenta¬

tion of a normal body.

E. Pictures of actual dissections would then complete the presenta-

of the human body in all its variations. Such a presentation would be not

a rival but a companion to dissection. It might be used before dissection

for a preliminary survey, during dissection for comparison and contrast,

after dissection for revision, and at all times for reference. If also

used in connection with clinical and operative work it would in course of

time become something more than a collection of pictures, it would be to each

mind a symbol of things which in the past the eyes had really seen, and the
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hands had actually handled.

11.

The text.

The text also in its own way illustrates the principles enunciated

above. It may be regarded as a collection of word-pictures linked together

in unbroken continuity and at the same time capable of further correlation.

The unbroken continuity is rendered possible only by the systematic divi¬

sion and classification which is to be seen in the table of contents. The

further correlation of the parts depends on the references in the text

and also on the index, e.g.<£><^131, 43, 29, 17, 6, describe the course of the

deep epigastric artery.

It should be noted that neither in the pictures nor in the text is any

part to be judged by itself, since its value is largely determined by its

relation to the whole, e.g. picture 12a if taken atowe conveys a false idea

of the peritoneal relations of the kidneys and in <£,£>74-85 the description of

the liver is ordered by the needs of the peritoneum. Such a description may

appear disjointed, yet if the pictures and text be simultaneously consulted

the objection ceases to be serious. It may not be easy to obtain a clear

idea of the vascular supply of the stomach from the text alone, yet in the

text the correlation of the vessels and nerves in territories serves a de¬

finite purpose, while the territories can easily be correlated by means of

the pictures.
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Certain changes have been mdde in treatment and in nomenclature but

never without a definite aim at clearness, conciseness, or ease in hand¬

ling the facts. Among such changes are the following.

The adoption of a middle abdominal ring, and the corresponding

classification of inguinal herniae .<^21, 23, 27, 42.
The treatment of the peritoneal sac,^ 34, and index. The lesser

sac not a diverticulum of the greater ^ 98

The definitions of peritoneal ligament, omentum and mesentery,and

the strict limitation of the peritoneal fold, ^34, 35.

The division of the gastrocolic omentum into jfj^ gastric and ft colic
portions, ^ 47.

The division of the abdominal cavity into coeliac and mesenteric

compartments , 48 .

The division of the organs into paired and unpaired, and of the

unpaired according to the compartments of the abdominal Cavity £,50.

The constant grouping together of the vessels and nerves, and

their classification in relation to the organs as paired - and unpaired-

visceral, e.g.<$ 53.
The colic and other nonperitoneal lines and the colic square

57.

The arterial territories ^^67, 113-116.



The interfissural area of the liver, <5 "78. • 10-
The division'of the duodenum not only into parts, but also

into supramesocolic and inframesocolic portions, and into the floating

and the fixed duodenum, $ 93.

The correlation of the great vessels and nerves4130 - 146.

The inclusion of the solar in the aortic plexus §> £>143-146.

In conclusion, the pictures and the text together form a single

description. This is only a beginning, and as such has been kept

within strict limits. It is, however, capable of Linlimited expan¬

sion and all in the direction of a complete harmonious description

of the human body.



DISSECTION OP THE ABDOMEN PROPER.

Read 1-4

Incise the skin vertically in the middle line Prom the xiphisternal

junction to the symphysis pubis,and transversely on each side Prom the

ends oP the vertical incision to the mid-lateral line.

RePlect the two Plaps outwards.

Prolong the vertical incision downwards in Pront oP the symphysis

pubis and, skirting the penis with a circular incision, carry the kniPe

to the lowest point oP the scrotum in the middle line. Prom this point

make a transverse incision on each side through the skin oP the scrotum.

RePlect the two scrotal Plaps outwards.

Read 5.

Incise the superPicial Pascia vertically halP an inch to the lePt

op the middle line Prom the xiphisternal junction to the crest oP the

pubis.

On the lePt side dissect out the superPicial vessels, glands and

nerves.

Read 6 - 8.

On the right side incise the superPicial Pascia Prom the right

anterior superior iliac spine along the interspinous curved line as Par
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as the vertical incision. The interspinous incision should first cut through

the fatty superficial layer which must be lifted off the superficial inguin¬

al vessels and glands, and then through the membranous deep layer which must
e

in turn be lifted off the deep fascia so that its attachments may be clarly

made out.

Note. The interspinous_curved line is an imaginary line connecting

the two anterior superior iliac spines. It is convex downwards,the lowest

point being in the middle line an inch and a half above the symphysis pubis.

Incise and reflect the superficial fascia of the scrotum as was done

in the case of the skin. Note

the fusion of the two layers.

Remove the superficial fascia above the interspinous curved line,thus

defining the deep fascia.

Read 9-15

Incise the anterior lamella of the rectus sheath along its whole length

close beside the linea alba about an inch from the middle line. Separate the

sheath from the inscriptiones tendineae. Pass the hand behind the anterior

lamella to the outer border of the muscle and then —

(a) inwards behind the rectus muscle, (b) outwards where possible behind the

lateral muscles.

Read 16.
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Detach, the pyramidal is muscle from the linea alba and reflect outwards

and downwards to expose the nerve of supply.

Detach the insertion of the rectus muscle from the thoracic wall and

reflect downwards noting the vessels and nerves.

Read 17. 18.

off
Remove the deep fascia the obliquus externus muscle above the in-

terspinous curved line. -/Vote- ——

the iliohypogastric and ilioinguinal nerves.

Read 19. 20.

Remove as much of the obliquus externus as lies above the interspin-

ous curved line between the outer border of the rectus and the mid-lateral

line. Incise the intercolumnar evagination longitudinally and carry the

incision upwards in the direction of the "warp" of the aponeurosis as far

as the interspinous curved line. Reflect towards each side of the incision.

Define the obliquus internus muscle, noting the iliohypogastric and

ilioinguinal nerves.

Read 21. 22.

Remove as much of the obliquus internus as lies above the interspinous

curved line between the outer border of the rectus and the mid-lateral line.



Incise the cremasteric evagination longitudinally and carry the incision

upwards to the interspinous curved line. Reflect towards each side of

the incision.

Define the transversalis muscle, noting the vessels and nerves.

Read 23, 24, 29-31.

Incise along the interspinous curved line through transversalis

muscle, rectus sheath and contents and linea alba. Remove as much of

these structures as lies above the interspinous curved line between the

mid-lateral lines. Note the relation of the transversalis muscle to the

cremasteric evagination.

Define the fascia transversalis.

Read 25 - 28.

Remove the fascia transversalis above the interspinous curved line

bwtween the mid-lateral lines. Incise the infundibuliform evagination

longitudinally and carry the incision upwards to the interspinous curved

line. Reflect towards each side of the incision.

Read 32 - 38.

Incise the extraperitoneal connective tissue and peritoneum on each

side from the umbilicus to the mid-lateral line. Note the obliterated

umbilical vein and falciform ligament.

Incise the extraperitoneal connective tissue and peritoneum on each



side of the parietal attachment of the falciform ligament up to the costal

margin and reflect the two flaps. Note the urachus,obliterated hypogastri

arteries,and deep epigastric arteries, with the inguinal folds and fossae

and the femoral fossa.

Read 39 - 41.

Incise the extraperitoneal connective tissue and peritoneum on each

side from the umbilicus downwards and outwards just external to the deep

epigastric artery as far as the interspinous curved line,then follow this

line outwards to the anterior superior iliac spine. Reflect the flaps.

Read 42.

Define the deep epigastric and deep circumflex iliac vessels.

Read 43 - 47.

Incise vertically through the gastric portion of the gastrocolic

omentum. Insert one hand through this incision above,and pass the other

hand below,the transverse colon and mesocolon.

Read 48 - 63.

Turn the jejunoileum first to the left and then to the right in

order to expose the inframesocolic portion of the duodenum and the

duodenojejunal flexure.

Read 64 - 66, 73.
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Have a formalin-hardened liver as model.

Read 74.

Pass the hands above the margin of the liver over the parietal surface,

one on each side of the falciform ligament.

Read 75. 76.

Placing the left hand on the parietal surface of the liver, pass the

right hand below the margin over the visceral surface.

Read 77 - 82.

Insert the right hand through the incision in the gastric portion

of the gastrocolic omentum.

Read 83.

Return the right hand beneath the margin of the liver.

Read 84 - 88.

Place both hands beside the transverse fissure,the left in front of

and the right behind the gastrohepatic omentum.

Read 89.

Note the oesophagus, stomach, and supramesocolic portion of the

duodenum.

Read 90 - 93.



Note the constitution and attachments of the gastric sheet with the

resulting small sac of peritoneum.

Read 94 - 99.

Have a formalin-hardened spleen as model. Place one hand on each side

of the lienorenal ligament.

Read 100 - 104.

Have a formalin-hardened pancreas as model. Place one hand above and

the other below the transverse mesocolon.

Read 105 - 111.

Have formalin-hardened suprarenal capsules and kidneys as models.

Read 120 - 128.

Liver and Gallbladder.

Revise 74 - 89. Cut through the liver substance vertically

just to the left of the fissure of the gallbladder, in front of the

transverse fissure, and to the left of the fissure for the ductus venosus.

Raise the portion consisting of the quadrate and left lobes.

Dissect the structures in the gastrohepatic omentum, viz., (a) the
88

bileducts, hepatic artery, portal vein, hepatic lymph vessels and glands,

and hepatic nerves11^"117 (b) the coronary vessels and glands and nerves114
1X6

(c) the pyloric vessels and glands and nerves .(d) the left pneumogastric
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nerve. Sever the attachment of the gastrohepatic omentum along the lesser

gastric line. Sever the right lateral, coronary, left lateral,and falciform

ligaments. Remove the liver and gallbladder, severing the hepatic veins so

as to leave the inferior vena cava in situ.

Oesophagus, stomach, and floating duodenum.

Revise 90 - 99 noting the gastrophrenic ligament,the gas-
115

trosplenic omentum with the vasa brevia, and the gastrocolic omentum.with the
116

left, and right gastroepiploic vessels and nerves. Sever the oesophagus
118

and the pneumogastric nerves, also the gastrophrenic ligament. Sever the

gastrosplenic omentum beside the hilum of the spleen, and the gastrocolic

omentum beside the transverse colon. Sever the floating duodenum at its ter¬

mination. Remove the oesophagus,stomach, and floating duodenum with the

omenta.

Jejunoileum.

Revise 66. Sever the jejunum about three inches below the duo¬

denojejunal flexure, and the ileum about the same distance above the ileo-

caecal junction. Dissect the superior mesenteric vessels and glands and

nerves, in so far as they are found in the mesentery proper. Sever the

mesentery proper along the enteric line. Remove the jejunoileum.

Colon.

Revise 56 - 63 Dissect the ileocolic, the right and middle
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colic portions of1 the superior, and the whole of the inferior mesenteric
67 - 72.

vessels and glands and nerves.

Remove the colon, leaving as much peritoneum as possible wherever the colon

is fixed and severing the transverse mesocolon along the transverse colic

line.

Spleen, pancreas, and fixed duodenum.

Spleen.

Revise 100 - 104 dissecting the corresponding portion of the
115.

splenic vessels and glands and nerves. Sever the lienorenal ligament

along the greater gastric line.

Pancreas.

Revise 105 - 111 Draw the spleen forwards and lifting the

pancreas by the tail gradually free its posterior surface from left to
119

right. Dote the vessels and glands and nerves in relation to the

pancreas.

Duodenum.

Revise 65. 93. noting the pancreaticoduodenal vessels and
68. 116. 117.

glands and nerves. Remove the spleen, pancreas and fixed duo¬

denum.

Unpaired-visceral vessels and nerves.

Revise 67 - 72. 112 - 119.
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Paired viscera with the great vessels and glands and sympathetic

nerves.

Suprarenal capsules and kidneys.

Revise 120 - 128 noting the paired-visceral vessels and
1 PQ

nerves.

130 -146
Dissect the great vessels and nerves as far as possible

without raising them off the posterior abdominal wall. Sever the inferior

vena cava and aorta above and the external and internal iliac vessels below,

also the inferior phrenic, lumbar, and middle sacral vessels. Remove the

paired viscera and their vessels along with the great vessels and nerves,

leaving only the recepticulum chyli and thoracic duct, and the semilunar'

ganglia and lumbar portion of the sympathetic cords. Then remove these also.

Note and remove the peritoneum which remains in the roof of the abdom¬

inal cavity. Note and remove the bounding fascia,defining the diaphragm and

its vessels and nerves.

Read 147 - 152

Note and remove the peritoneum which remains on the posterior abdom-
4

inal wall. Note and remove the bounding fascia, defining the muscles,

vessels and nerves.

Read 153. 154.



Note the lateral muscles with the posterior aponeurosis of-

the transversalis.

Read 155. 156.

157. 158.
Note the posterior muscles. Scrape away the quadratus

160 —- 165
lumborum and iliopsoas noting the parietal vessels and nerves.

Remove the aponeurotic layer in front of the erector spinae. The erector
159.166.167

spinae muscle and all structures posterior to it are usually

dissected from the bach.
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The Abdomen proper.

The abdomen is that portion of the trunk which lies below the

level of the diaphragm. It is divided by the pelvic brim into the ab¬

domen proper above and the true pelvis below.

The abdomen proner may for convenience of description be divided

into

l.The anterior and lateral abdominal walls.

11.The cavity of the abdomen proper.

111.The roof of the abdomen and the posterior abdominal wall.

X.
The anterior and lateral abdominal walls.

The anterior and lateral abdominal walls are limited above to¬

wards the thorax by the xiphisternal junction and the costal margins,

and below towards the perineum and the thigh by the pubic symphysis and

crests,the ligaments of Poupart,19and the iliac crests. They consist of
i.Skin and superficial fascia.

ii.Musculo-aponeurotic wall. «

(a) Deep fascia.

(b) Muscles and aponeuroses.

(c) Bounding fascia

Vessels and nerves.
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Note. Above between the costal margins is the subcostal angle

which is truncated at the xiphisternal junction. The xiphisternum

projects into the apex of the angle,being embedded in the anterior

abdominal wall.

Below from the symphysis pubis outwards on each side the

order of structures is — pubic crest and spine, Poupart's ligament,

anterior superior iliac spine and iliac crest. The highest point of

the iliac crest as seen from in front is close beside the tubercle on

the outer lip about 2" behind the anterior superior spine.
52

3. Note. Subdivision of the abdomen into zones and regions.

On the walls of the abdomen two horizontal and two vertical

lines are drawn representing anteroposterior planes which divide the

abdominal cavity into three zones and nine regions.

Horizontally, the subcostal line at the level of the low¬

er border of the 10th costal cartilages and the intertubercular line at

the level of the tubercles on the iliac crests mark out three zones —

costal, umbilical, and hypogastric. in order from above downwards.

Vertically, the Poupart lines drawn through the mid¬

points between the symphysis pubis and the anterior superior iliac

spines mark the subdivision of these zones into nine regions. — between

the Poupart lines the epigastric. umbilical, and hypogastric regions,

and external to each Poupart line the hypochondriac. lumbar. and iliac
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regions,in each case in order from above downwards.

The subcostal plane cuts the upper part of the 3rd lumbar

vertebra or the disc above it, the intertubercular plane cuts the

middle or upper part of the 5th lumbar vertebra.

The transpvloric plane,as employed by Addison,cuts the

anterior abdominal wall at the midpoint between the suprasternal

notch and the upper border of the pubic symphysis, at or near the

midpoint between the xiphisternal junction and the umbilicus. It

passes through the pylorus and cuts the lower border of the 1st

lumber vertebra.

The area above the pubis is known as the suprapubic region,

and that beside Poupart's ligament as the inguinal region or groin.

4. i. Skin and superficial fascia.

Skin.

The upper and lower limits of the walls. The skin passes up¬

wards over the thorax, downwards over the perineum and the thigh,

The upper limit is often traceable by a furrow, the lower is marked by

the fold of the groin and the crest of the pubis. In the perineum the

skin presents two evaginations, a tubular process which sheathes the
5. 9.

penis as far as the glans, and a scrotal bag which holds the testes.
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The umbilicus is situated in the middle line, usually a little

below the midpoint between the xiphisternal junction and the symphysis

piabis. It is a scar marking the point of attachment of the umbilical
14

cord, which shortly after birth drops off carrying with it the extra-
39

abdominal portion of the placental circulation and that of the foetal

allantois.39
16

The rectus abdominal muscles are more or less outlined by

furrows — internally along the linea alba especially above the um¬

bilicus ,externally along the lineae semilunares, and transversely

along the lineae transversae.

Superficial fascia. The superficial fascia is composed of con¬

nective tissue in which may be embedded a considerable quantity of fat.

it is continuous above with the superficial fascia of the thorax, and

below with that of the perineum and of the thigh. In the lower part of

the abdomen it can be differentiated into two layers between which lie

the superficial inguinal blood and lymph vessels and glands.6
The superficial layer is fatty. It is uninterruptedly contin¬

uous (%) across the middle line, (.t3) •towards the perineum, (y) towards
each thigh.

The deep layer is membranous. It is tacked down to the sub¬

jacent deep fascia or aponeurosis (c<) in the middle line, and also {t>)

towards each thigh from the pubic spine outwards along the inner and
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just below the outer part of" Poupart's ligament. In the intervals be¬

tween the symphysis pubis and.the pubic spines it has no such attach-

mentbut is uninterruptedly continued into the perineum where it is

tacked down on each side to the front of the body of the os pubis,the

side of the pubic arch, and the posterior border of the triangular

ligament. The superficial fascia, which in this region is not differ¬

entiated into layers, thus forms a flattened poiich. In front of the

pubis this pouch has two evaginations, a tubular process which
4 9

sheathes the penis as far as the glans, and a scrotal bag ' which holds

the testes. Over both these evaginations fat is wanting; over the

scrotum fibres of the involuntary dartos muscle are found. On the

anterior abdominal wall the pouch is bisected by the mesial attachment

of the deep layer; the scrotal bag is bisected by a mesial septum which

towards the penis is incomplete; in the perineum a mesial septum ex¬

tends from the superficial fascia to the median raphe of the bulbo-

cavernosus muscle.

The layers have received various names in the different

parts :-
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Superficial layerT Deep layer

In the groin Fascia of Camper Fascia of Scarpa

Above the penis False suspensory
ligament of the penis

Over the scrotum Tunica dartos

Over the perineum Fascia of Colles

6 Vessels and nerves of* the skin and superficial fascia.

Arteries Veins. Lymph-streams. Nerves (spinal)

Anterior cutaneous

Lateral cutaneous

Superficial Inguinal

( or )
(Groinward)

Axillaward

Anterior cutaneous

Lateral cutaneous

Arteries.

The anterior cutaneous branches of the superior and
17

deep epigastric arteries emerge from the rectus sheath in company

with the anterior cutaneous nerves.

The lateral cutaneous branches of the 10th and 11th inter-
29

costal and the subcostal arteries appear round the side.
131

The superficial inguinal branches of the femoral artery

come from the thigh. They lie between the two layers of the superficial
fascia.'5
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The superficial circumflex iliac artery runs

upwards and outwards as far as the anterior superior iliac spine.

The superficial epigastric artery runs upwards

and inwards towards the umbilicus.

The superficial external pubic artery runs upwards

and inwards towards the spine of the pubis and in front of the spermat¬

ic cord.

7. Veins.

The superficial inguinal or groinward veins drain the

skin and superficial fascia below the umbilicus into the internal

saphenous, a tributary of the femoral vein.

The axillaward veins drain the skin and superficial

fascia above the umbilicus into the axillary vein.

Lymphstrearns.

The superficial inguinal or groinward lymphstream drains

the skin and superficial fascia below the umbilicus partly into the
139

superficial inguinal glands (superoexternal and supero-internal

groups)* partly into the deep femoral glands.

The axillaward lymphstream drains the skin and superfi¬

cial fascia above the umbilicus into the axillary glands which are all

deep.

8.
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8. Nerves (spinal)

i.Anterior cutaneous.

<K Vth to 12th thoracic.

The anterior cutaneous branches.of" the 7th to 12th

17
thoracic nerves pierce the anterior lamella of the rectus sheath in

company with the anterior cutaneous arteries at the following levels,

the 7th opposite the ensiform cartilage, the 10th opposite the umbili¬

cus and. the 12th midway between the umbilicus ana the pubis.

^1st Lumbar.31

The iliohypogastric branch of the 1st lumbar

nerve pierces the aponeurosis of the obliquus externus L§" above the

external abdominal ring to terminate in its anterior cutaneous or hypo-

gas tric branch which supplies the skin below the 12th thoracic nerve

and above the pubis.

The ilioinguinal branch of the 1st lumbar

nerve passes through the external abdominal ring and pierces the inter-

columnar fascia to terminate in its anterior cutaneous or inguinal

branch which supplies the skin of the root of the penis, the scrotum,

and the adjacent part of the thigh.

ii•Lateral cutaneous.

CK 9th to 12th thoracic.31
The lateral cutaneous branches of the 9th to 11th
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thoracic nerves appear at the side along with the lateral cutaneous ar¬

teries. Becoming superficial on the thoracic wall along the line of the

interdigitations of the obliquus externus with the serratus magnus and

latissimus dorsi muscles they descend to supply the skin of the abdomin¬

al wall, the 11th even crossing the iliac crest.

The lateral cutaneous (or iliac) branch of the

12th thoracic nerve becomes superficial about 2" behind the anterior

superior iliac spine and crosses the iliac crest to supply the iskin

in the thigh.

ft1st lumbar.31
The iliohvpogast ric branch of the 1st lumbar

nerve gives off an iliac branch which becomes superficial below and be¬

hind the corresponding branch of the 12th thoracic nerve and crosses the

iliac crest to supply the skin in the thigh.
12

9. Note. Spermatic cord. Beside the pubic spine on each side beneath
126

the skin and superficial fascia lies the spermatic cord which contains

the vessles and nerves of the testis together with its duct, the vas

45
deferens. The scrotal bag of skin and superficial fascia is common to

both testes. These are,however, separated by the scrotal septum, and

in addition each testis and cord lies within a saccular process which is

really an evagination of the musculoaponeurotic wall consisting of
2 7

various layers called the coverings of the cord.
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10. ii.The musculo-aponeurotic wall.

The musculo-aponeurotic wall consists of

(a) Deep fascia

(b) Muscles and aponeuroses

(c) Bounding fascia

11. (a) Deep fascia^^ The deep fascia on each side invests the

superficial aspect of the obliquus externus muscle over the aponeurosis
1 2

of which it becomes so thinned as to be almost lost. It is continu¬

ous above with the deep fascia of the thorax covering the pectoralis

major and serratus magnus muscles; below, it is attached to the os pu¬

bis, Poupart's ligament and the iliac crest.
9 20

12. Note. Spermatic cord.' Beside the external abdominal ring the deep

fascia is delicate. It combines with the intercolumnar fibres of the ob-

liqtius externus aponeurosis. 19to form the outer covering27 of "the cord,

viz., the iitercolumnar or external spermatic fascia.

13. (b) Muscles and aponeuroses.

c< Linea alba.

/3Rectus sheath with the anterior muscles.

/Lateral muscles.

14 p( Linea alba. The linea alba extends from the ensiform

cartilage to the symphysis pubis. On each side the aponeuroses,

of the lateral muscles unite to form a single layer the fibres of
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which interlace in the middle line with those of its fellow layer

forming the linea alba. Above the umbilicus where the recti are

some distance apart the linea alba is broad in the transverse di¬

rection, below the umbilicus where the recti are side by side the

linea alba is broad in the anteroposterior direction. Opposite the

umbilicus a hole or ring is present until birth to allow the constitu¬

ents of the umbilical cord to enter or leave the abdominal cavity.
4. 39

When the cord drops off this ring becomes closed.

15. ' /3 Rectus sheath with the anterior muscles.

The rectus sheath of each side is limited internally by

the linea alba and externally by the linea semilunaris, and it is

crossed on its anterior surface by the lineae transversae. The linea

alba has just been described. The linea semilunaris merely marks the

outer border of the rectus muscle. The lineae transversae are three

irregularly transverse furrows along which the sheath is adherent to

the inscriptiones tendineae,16 three tendinous intersections in the

rectus muscle.

The rectus sheath is composed_of the aponeuroses of the
, , n 19,21,23lateral muscles . ' '

Above the costal margin it consists of the obliquus

externus in front and is wanting behind. At this level the rectus muscle

rests directly upon the thoracic wall.
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From the costal margin to the level of the iliac

crests it consists of the obliquus externus and obliqnns isternus
in front, and of the obliquus interms and transversalis behind.

Below the level of the iliac.crest it consists of the

obliquus externus, obliquus interims and transversalis in front, and is

wanting behind. The thick posterior lamella of the sheath ends below

in a border which is concave downwards and is called the semi lunar

21 23
fold of Douglas ' Below this border the rectus muscle rests directly

upon fascia transversalis.

The rectus sheath contains

16. Anterior muscles.

Pyramidalis abdominis. Origin^ from the pubic

crest in front of the rectus, into the lower part of the

linea alba.
Rectus abdominus. Origin, by an inner head from

the ligaments in front of the pubic symphysis and by an outer head from

the pubic crest. —

In£ert_ion, into the front of the ensiform cartilage and the front of
the 7th, 6th and 5th costal cartilages. Each rectus muscle is limited

internally by the linea alba and externally by the linea semilunaris

and it is crossed by the inscrintiones tendineae, three irregularly

transverse tendinous intersections which are adherent to the anterior

layer of the sheath along the lineae transversae,15 being situated one
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17.

opposite the ensiform cartilage, one midway between the ensiform and the

umbilicus, and one opposite the umbilicus. Above the umbilicus the

recti are some distance apart, below the umbilicus they are side by side.

Vessels and nerves of the rectus sheath.

Arteries. Veins. Lymphstreams. Nerves (spinal)

Superior epigastric

Deep epigastric

7th to 12th thoracic

Arteries.

The superior epigastric artery29 enters the

rectus sheath above between the sternal and costal origins of the dia¬

phragm and almost immediately enters the rectus muscle. It gives off

muscular and anterior cutaneous^ branches, the latter set piercing the

anterior lamella of the rectus sheath.

29
The deep epigastric artery enters the

rectus sheath below over the semilunar fold of Douglas. Ascending for

some distan e behind, it finally enters the rectus muscle to anastomose

with the superior epigastric artery. It gives off muscular and anterior

cutaneous^ branches, the latter set piercing the anterior lamella of the
rectus sheath.

Veins correspond to the arteries.

Superior epigastric.

Deep epigastric
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Lymphst reams.

The superior epigastric.lvmphstream accom¬

panies the superior epigastric artery and ascends to the internal mammary

glands.

The deep epigastric lymphstream accompan-

139ies the deep epigastric artery and descends to the external iliac glands.

Nerves.(spinal)

The 7th to 12th thoracic nerves (anterior
31

branches of their anterior primary divisions) enter the rectus sheath

either above the posterior lamella of the obliquus internus aponeurosis

or by piercing the same lamella not far from the outer border of the

rectus. They supply muscular branches to the rectus,the 12th supply¬

ing the pyramidalis also, and they.all end in the anterior cutaneous8
branches which pierce the anterior lamella of the rectus sheath.

/ Lateral muscles.

Obliquus axternus.

Obliquus internus.

Transversalis.

Obliciuus externus abdominis. Origin, above from the super¬

ficial aspect of the 12th to 5th ribs.

Insertion in the middle line from the ensiform cartilage along the linea

alba to the symphysis pubis and below into the ligaments in front of the
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symphysis pubis,the pubic spine,Poupart's ligament, and the anterior

superior iliac spine and outer lip of" the iliac crest in its anterior

half. ————

156
Behind^ between insertion and origin the muscle has a free border.

Above the costal margin the fleshy slips of origin

interdigitate with the latissimus dorsi158 and serratus magnus muscles

and the aponeurosis gives partial origin to the pectoralis. major form¬

ing at the same time the anterior lamella of the rectus sheath.15

Below the costal margin the aponeurosis joins the

obliquus internus a little internal to the linea semilunaris,helps to

form the anterior lamella of the rectus sheath,15 and is ultimately

inserted along the linea alba1^1. Above the umbilicus where the linea

alba is wide the decussation of fibres is well marked; below the

umbilicus it is less definite. As the symphysis is approached the

fibres of each side after decussation form a separate lamina which des¬

cends behind the opposite obliquus externus to be inserted into the op¬

posite pubic crest and iliopectineal line. This is called the triangu¬

lar fascia. At the lower end of the linea alba the decussation is con¬

tinued downwards for some distance in front the of the symphysis.

Along the pubic crest the aponeurosis of the same

side has no attachment from symphysis to spine, for the fibres which

form the internal pillar of the external abdominal ring pass onwards
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to the ligaments in front of the symphysis.

Beside the pubic spine the insertion is interrupted
28

by the external abdominal ring.which forms the exit of the inguinal canal.

and is simply due to a separation of the fibres of the"warp" of the apon¬

eurosis, i.e. to a separation of those fibres of the aponeurosis which

pass downwards and inwards. The fibres attached to the ligaments in

front of the symphysis form the internal pillar of the ring, those

attached to the pubic spine in continuity with Poupart's ligament

form the external pillar. The split is prevented from extending in

length or breadth by the arcuate and interoolumnar fibres which are

merely a thickening of the "woof" of the aponeurosis and pass the former

above, the latter across the ring. Prom the external abdominal ring
12

the intercolumnar fibres combined with the deep fascia descend to form
p 7

the evagination which constitutes the outer covering^ 0p ^he spermatic
PO

cord and testis viz. the intercolumnar or external spermatic fascia.

Between the pubic and anterior superior iliac spines

the aponeurosis ends in Pounart's ligament, a strong fascial band to

which are attached the deep fascia, lateral muscles;and bounding fascia
of the abdomen,and the fascia lata or deep fascia of the thigh. At its

pubic end Poupart's ligament is prolonged horizontally backwards to be

inserted along the ileopectineal line. This additional triangular band

of fibres,known as Gimbernat's ligament, supports the spermatic cord
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on its upper surface and has a free concave outer edge bounding the

crural ring. That part of Poupart's ligament which is in front of

the femoral vessels is called the superficial orural arch.

Along the crest of the ilium the insertion is by

muscular fibres.

Behind, between insertion and origin, the muscle has

a free border.
12. 22

20. Note. Spermatic cord. The spermatic cord

lies behind that portion of the aponeurosis which is inserted into

the inner half of Poupart's ligament and the pubic spine. It rests

upon Poupart's and Gimbernat's ligaments in front of the triangu-
19lar fascia and it emerges through the external abdominal ring, where

1 Pit receives from the obliquus externus aponeurosis and deep fascia
27

its outer covering, viz., the interoolumnar or external spermatic

fascia.

31. Obliauus internus abdominis. Origin below from the out-

half of Poupart's ligament,the anterior superior iliac spine, and the

iliac crest in .its anterior half between the outer and inner lip,and
156

behind from the lumbar fascia. Insertion ghove by muscular fibres

into the lower border of the 12th, 11th, and 10th costal cartilages,

and then by aponeurosis — in the middle line from the ensiform car¬

tilage along the linea alba to the symphysis pubis,and below into the

pubic crest and the iliopectineal line.
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Prom the costal margin to the level of the iliac

orest the aponeurosis splits at the linea semilunaris into two por¬

tions which form the anterior and, posterior lamellae.of the rectus
15 14

sheath, uniting once more to form the linea alba. The anterior

portion is joined just internal to the linea semilunaris by the apon¬

eurosis of the obliquus externus, but its fibres can be distinctly

traced inwards for some distance; it has no free border above,the

anterior lamella of the rectus sheath being continued upwards by the

obliquus externus. The posterior portion is somewhat similarly joined

by the aponeurosis of the transversalis; above, it has a slight attach¬

ment to the lower border of the 9th, 8th and 7th costal cartilages,below

it ends in a border which is concave downwards and is called the semi-
15. 23

lunar fold of Douglas

Below the level of the.iliac crest the fibres which

arise from Poupart's ligament join the corresponding fibres of the
23

trans versalis to form the conjoined tendon which passes altogether

in front of the rectus and is inserted along the pubic crest,behind the

pubic spine, and for some distance along the iliopectineal line.

Between insertion and origin the muscle presents a
28

border which is concave downwards arching over the inguinal canal.

The arch,consisting internally of the conjoined tendon and more external¬

ly of muscular fibres^ stands upon Poupart's ligament along with which it
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S3
forms the middle abdominal ring and from this ring muscular and

•connective tissue fibres descend to form the evagination which
27 22

constitutes the middle covering of the spermatic cord and testis,

viz., the cremasteric or middle spermatic fascia .

20 24-
22. Note.Spermatic cord. ' The spermatic cord passes

obliquely beneath the arch of the lower border. Externally the cord

is behind the muscular fibres,internally it is in front of the conjoined

tendon. Along with Poupart's ligament the arch constitutes the middle
21. 23 ' 27

abdominal ring from which the cord receives its middle covering,

viz., the cremasteric or middle spermatic fascia. This covering contains

the cremaster muscle which is supplied by the cremasteric branch of the
43

deep epigastric artery and the genital_ branch_of the genitocrural_nerve
164

from the 1st and 2nd lumbar nerves,

23. Transversalis abdominis. Origint below from the outer

third of Poupart's ligament, the anterior superior iliac spine and the
156

inner lip of the iliac crest in its anterior half, behind from the

lumbar fascia,and above from the deep surface of the 12th to 7th cos¬

tal cartilages. Insertion by aponeurosis in the middle line from the

ensiform cartilage along the linea alba to the symphysis pubis, and below

into the pubic crest and the iliopectineal line.

Beside the costal margin the muscular slips from the

deep surface of the costal cartilages interdigitate with the slips of
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149
the diaphragm.

Prom the costal margin to the level of the iliac crest

it joins the obliquus internus a littl'e internal to the linea semilunaris,

helps to form the posterior lamella of the rectus sheath (which ends
15 . 21

below in the semilunar fold of Douglas) and is ultimately inserted along
14

the linea alba.

Below the level of the iliac crest the fibres which

arise from Poupart's ligament join the corresponding fibres of the
21

obliquus internus to form the con.ioined tendon which passes altoge¬

ther in front of the rectus and is inserted along the pubic crest,be¬

hind the pubic spine and for some distance along the iliopectineal

line.

Between insertion and origin the muscle presents

a border which is concave downwards formihg a lofty arch over the
28

inguinal canal. The arch consists internally of the conjoined

tendon and more externally of muscular fibres which are not in imme¬

diate relation with the spermatic cord. The conjoined tendon forms
21. 24

part of the middle abdominal* ring.
22. 26.

Note.Spermatic cord. The spermatic cord

passes obliquely beneath the lofty arch of the lower border. Exter¬

nally and above,the cord is not in contact with the muscle,internally

it is in front of the conjoined tendon. The conjoined tendon forms
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part of the middle abdominal ring from which the cord receives
27

its middle covering, viz., the cremasteric or middle spermatic fascia.
148. 154

25. (C) Bounding fascia The bounding fascia of the abdomen

proper covers the deep surface of the muscles and aponeuroses which

bound the abdominal cavity. Where the cavity is bounded by bone, the

place of the bounding fascia is taken by ligament or periosteum. On

the anterior and lateral walls, it is conveniently called the fascia

transversalis or transverse fascia. It is continuous across the mid¬

dle line covering the transversalis muscles and aponeuroses. It also
23

on each side bridges the intervals where these muscles are wanting,

viz., below the semilunar fold of Douglas in the lower part of the

rectus sheath,and below the lower border opposite the entrance to the

inguinal canal. In the latter place at the internal abdominal ring

the fascia gives off a funnel-shaped evagination which constitutes
27 26

the inner covering of the spermatic cord and testis, viz., the

infundibuliform or internal spermatic fascia.

Above, the fascia is continued over the roof of the abdomen
148

as the delicate diaphragmatic fascia.

Below.

Internally, it is tacked down to the pelvic brim in in¬

direct continuity with the bounding fascia of the pelvis.
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Externally and in front it is tacked down to the inner

lip of the iliac crest and the posterior margin of Poupart's ligament
154

in continuity with the fascia iliaca except opposite the femoral

vessels. Here the fascia transversalis descends in front of the fem¬

oral vessels forming the anterior,while the fascia iliaca descends be¬

hind the vessels forming the posterior wall of the femoral sheath.

In front of the crural ring it is thickened,forming the deep crural arch.

Behind, the fascia is continued over the posterior abdominal

wall becoming ultimately fused with the posterior aponeurosis of the
156

transversalis where it bounds the abdominal cavity in front of the

quadratus lumborum and psoas muscles.
4

Note.Opposite the umbilicus the fascia transversalis is
39

perforated obliquely by the obliterated umbilical vein for which it

forms a short canal.
24. 27 xy

26. Note. Spermatic cord. At the internal abdominal ring
27

the spermatic cord receives its inner covering, viz., the infundi-

buliform or internal spermatic fascia.
126

27. ,Note. Coverings of the spermatic cord and testis. The spermatic

cord and testis receive their coverings from the musculo-aponeurotic wall.

At the internal abdominal ring they receive from the tascia_
transversalis their inner covering, viz., the infundibuliform or inter-

26
nal spermatic fascia.



At the middle abdominal ring they receive from the

22&J2iS§^_i®&d2S_§M_2^1iguus_internu.s_miascle their middle
22. 24

covering, viz., the cremasteric or middle spermatic fascia.

At the external abdaninal ring they receive from the

2^ii22-2§_2522r2-2-§_§E2S22?2§i§_§22_22§P_£§22i§ their outer covering,
12. 20

viz., the intercolumnar or external spermatic fascia.

Note. Inguinal canal. The inguinal canal is the oblique

tunnel through the musculo-aponeurotic wall occupied by the
25

spermatic cord and its coverings. It begins at the internal,

passes by my of the middle,23* 21 and ends at tlie external19

abdominal ring. Between entrance and exit the fpont_wall

of the canal is formed by the obliquus internus and obliquus

externus, the back_wall by the fascia transversalis, conjoined

tendon and the triangular fascia, the floor t>y "the ligaments

of Poupart and Gimberhat, and the roof by the arches of the

three abdominal rings.
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29.

Arteries.

iii.Vessels and nerves of the anterior and lateral walls.

Veins. Lymphstreams Nerves (spinal)

1. Superior epigastric

Musculophrenic.

2.Intercostal,10th and
11th

Subcostal.

3.

4.

Lumbar-

Deep circumflex iliac

Deep epigastric.

Thoracic 7th to 12th.

Lumbar 1st.

Arteries.

1.Terminal branches of the internal mammaryuartery.

The superior epigastric artery. or internal terminal
17

branch of the internal mammary artery, enters the rectus sheath
149

between the sternal and costal origins of the diaphragm.
6

Branches — muscular, and anterior cutaneous.

The musou1ophrenic artery, or external terminal

branch of the internal mammary artery, piercing the diaphragm and

transversalis muscles enters the abdominal wall opposite the

anterior end of the 10th intercostal space and terminates on the

superficial aspect of the transversalis.
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2.Faired parietal branches of the thoracic aorta.

The 10th and 11th intercostal arteries, and

The subcostal artery160 appear on the anterior and lat¬

eral abdominal walls, the former at the anterior end of the corres¬

ponding intercostal spaces, the latter from below the 12th rib. They

all run on the superficial aspect of the transversalis. Branches —

0
lateral cutaneous and muscular.

3.Faired parietal branches of the abdominal aorta.
160

The lumbar arteries run on the superficial aspect of

the transversalis, but only the upper two or three reach the lateral

wall.

131
4.Branches of the external iliac artery.

43
The deep circumflex iliac artery a little external

to the anterior superior iliac spine pierces the fascia transversalis

and transversalis muscle on the superficial aspect of which latter it

proceeds backwards. Branches — muscular including a large ascending

branch and cutaneous.
43

The deep epigastric artery pierces the fascia transver¬

salis at the outer border of the rectus muscle and enters the rectus
17 43

sheath over the semilunar fold of Douglas. Branches — muscular
6

and anterior cutaneous .

Veins.correspond to the arteries.
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30. Lymphstrearns.

The superior epigastric lymphstrearn aocompanies the

superior epigastric artery and ascends to the internal mammary

glands.

The lumbar lymphstream is made up of streams which
139

accompany the lumbar arteries and flow to glands on the

sides of the aorta. Glands are found below the transverse processes

of the lumbar vertebrae.

The deep circumflex iliac lymphstream accompanies the

deep circumflex iliac artery and flows to the external iliac
139

glands .

The deep epigastric lymphstream accompanies the deep epi-
139

gastric artery and descends to the external iliac glands.

31. Nerves, (spinal)

Ok 7th to 12th thoracic.

The anterior primary divisions of these nerves divide in

the lateral wall of the body each into an anterior and a lateral branch.

The anterior branches all end in the wall of the abdo¬

men, the 7th to 11th piercing the attachment of the diaphragm and

transversalis muscles to the costal cartilages, the 12th being ab-
17

dominal throughout. They enter the rectus sheath either immediate-

ly by passing above the posterior lamella of the obliquus internus or

by running for some distance superficial to the transversalis and then
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piercing the same lamella not far from the outer border of the

rectus. Branches — muscular (to the lateral and anterior muscles),
8

and anterior cutaneous.

The lateral branches.
8

The 9th,10th and 11th give off lateral cutaneous

branches which become superficial along the line of interdigitation

of the obliquus externus with the serratus magnus and latiS3imus dor-

si muscles.

The 12th gives off muscular branches to the lateral
8

muscles and a lateral cutaneous or iliac branch which descends oblique •-

ly through the lateral muscles and becomes superficial about 2" behind

the anterior superior iliac spihie.

(3 1st lumbar. The anterior primary division helps to form the

lumbar plexus. To the anterior and lateral abdominal walls it gives

off two branches.
164

The iliohypogastric nerve ' runs forwards above the

iliac crest superficial to the transversalis. Piercing the obliquus

internus 1" in front of the anterior superior iliac spine and the

aponeurosis of the obliquus externus lj" above the external abdominal
8

ring it terminates in its anterior cutaneous or hypogastric branch .

8
It also gives off a small lateral cutaneous or iliac branch which,
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after descending obliquely through the lateral muscles behind the

iliac branch of the ISth thoracic nerve, becomes superficial above the

iliac crest.
164

The ilioinguinal nerve follows a similar course below

the iliohypogastric, but it pierces the obliquus internus muscle further

forward and it becomes superficial by passing through the external abdom¬

inal ring and piercing the intercolumnar fascia to terminate in its an-
8

terior cutaneous or inguinal branch.



n.
The abdominal cavity -proper.

The abdominal cavity proper comprises all that part of the
25.148.154.

abdomen proper which is within the bounding fascia. It

is of great capacity and contains

i.The extraperitoneal connective-tissue.

iiiThe abdominal organs.

iii.The peritoneal sao.

Vessels and nerves.

i.ii.The extraperitoneal connective tissue is spread over the
32

deep surface of the bounding fascia. Its arrangement is however,

complicated by the presence of the organs. Some of the organs lie

upon or are embedded in the parietal portion of the tissue by which

part of their surface is directly though it may be loosely fixed to

the wall. A "fixed"_organ may yet have considerable freedom of

movement. Other organs again float and are moored to the wall try

visceral processes of the tissue. A "floating"_organ has great

freedom of movement . Like the organs,the vessels and nerves lie

in the extraperitoneal connective tissue,the parietal passing to

and from the walls, the visceral supplying all the contents of the

cavity. The two sets of vessels communicate to some extent by

anastomosis in the extraperitoneal connective tissue,(subperitoneal

plexus of Turner.)—



The vessels and nerves of* a fixed organ pass to and fro in the par¬

ietal portion of the extraperitoneal connective tissue, those of a

floating organ traverse its visceral process also.

iii. The PERITONEAh SAC, a serous membrane, is the central struc¬

ture of the abdominal cavity. Had there been no abdominal organs and

no visceral processes of extraperitoneal connective tissue the peri¬

toneum might merely have lined the parietal portion of the tissue and

so have retained the shape of the abdominal cavity. But wherever an

organ is fixed to the wall the sac is indented, since the peritoneum

passes from the wall over the organ,and wherever an organ is moored to

the wall the sac is invaginated since the peritoneum passes from the

wall over the mooring to invest the organ. But an organ may be fixed

not to the wall but to some other fixed organ, or it may be moored not

to the wall but to some other organ either floating or fixed. The

indentations and invaginations of the sac thus become very complex,

so complex indeed that whereas the abdominal cavity is capacious

ehough to contain the organs the peritoneal sac in spite of its extent

is only a potential_space with its walls everywhere constantly in

apposition and containing nothing but a little serous fluid. Its

shape varies unceasingly with the continual change in position of the

organs, which owing to the serous membrane glide with a minimum of

friction on each other and on the walls of the abdominal cavity.
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35. Owing to the extent and complexity of the peritoneum subdivision

is necessary.

(a) Peritoneal ligaments.

A peritoneal ligament is anv peritoneal attachment of an

organ either to another organ or to the walls or roof of the abdominal

cavity. The complete attachment of an organ consists not only of

peritoneum but also of extraperitoneal connective tissue and vessels

and nerves. When a visceral attachment moors a floating organ,the

constituents are so intimately related to each other that it is conve¬

nient to call the complete attachment a peritoneal ligament, certain

of these ligaments being further particularised as omenta and mesenter¬

ies. When, however, a visceral attachment fixes an organ, the relation

of the constituents is much less intimate and the term peritoneal

ligament is applied to the peritoneal constituent of the attachment and

even, it may be, to parts of the peritoneal constituent..

An omentum is a peritoneal ligament which moors the stom¬

ach directly to another organ. It is a sheet of extraperitoneal connec¬

tive tissue covered on both sides by peritoneum which is continuous

with that on the stomach and also with that covering the other organ

involved. Amid the connective tissue are vessels and nerves for the

stomach.

A mesentery is a peritoneal ligament which moors a



floating portion of intestine to the posterior abdominal wall or to

organs which are fixed to that wall. It is a sheet of extraperitoneal

connective tissue covered on both sides by peritoneum which is continu¬

ous with that on the wall and also with that covering the intestine.

Amid the connective tissue are vessels and nerves for the corresponding

portion of intestine. The attachment of the mesentery to the wall is

its root or origin, the attachment to the intestine, its insertion.

Note. The term mesentery is also applied to the lig-
59

ament which moors the appendix to the underjsurface of the mesentery

proper.

(b) Peritoneal folds and fossae. In addition to the ligaments peri¬

toneal folds are found in relation to various structures. Most of the

folds give rise to corresponding fossae.
128

(c) Tunica vaginalis testis. In the course of development the

portion of peritoneum in relation with the testis becomes cut off from

the peritoneal sac, after which it persists as a separate serous sac

known as the tunica vaginalis testis.
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57
U.M.Colon

Jejunoileum
76-84

U. C .Liver

94-98
Stomach

104
Spleen

"(a) Ligaments of the

Colicophrenic

abdomen proper.

Omenta Mesenteries.

Transverse mesocolon

(Ascending mesocolon)

(Descending mesocolon)

Mesoappendix.

Mesentery proper.

Hepatoparietal

Jf.Falciform

|.Hepatophrenic
R. lateral

Coronary

L. lateral

Gast rophrenic

(Gastrorenal)

(Gastropancreatic)

Lienorenal.

Gastrocolic

Gastrohepatic

Gastrosplenic

Note. Here as throughout the work

U.M. = unpaired organs of" the mesenteric compartment.
U.C. = " " " " Coeliac
P. = Paired organs.
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(b) Fold3 Fossae,

Inguinal 40

Femoral 40

Ileoappendioular 59

Ileocolic 60

Retrocolic 60

Duodenal 65

Paraduodenal 65

Pancreaticogastric 114.116.

1 PR
(c) Tunica vaginalis testis.

■^* III -- relation to the anterior and lateral walls.

i.Extraperitoneal connective tissue,

ii.Organs

iii.Peritoneum

Vessels.
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38 . i• Extraperitoneal connective tissue.

Above - it is thin and contains little fat so that the

peritoneum|is rather firmly adherent.
Below - in the suprapubic region as in the pelvis,it contains

il
much fat so that the peritoneum is reader stripped off the anterior ab¬
dominal mil by the urinary bladder as it ascends during distension.

127
39. ii. Organs, etc. Apart from the vasa deferentia these are for the

most- part relics of foetal structures, viz., the intra-abdominal por-
4 4

tion of the placental circulation, and of the allantois.

Above, the obliterated umbilical vein40 extends from the um¬

bilicus upwards and to the right to the margin of the liver.

Below, the urachus the relic of the foetal allantois, extends

upwards in the middle line from the apex of the urinary bladder to the

umbilicus.

The obliterated hypogastric arteries.extend on each side

upwards and inwards from the pelvic brim in front of the ileopectineal

eminence to the umbilicus.
43

(The deep epigastric arteries run on each side upwards

and inwards from Poupart's ligament on the inner side of the internal

abdominal ring towards the umbilicus).

40. iii. PERITONEUM.
36.76

Above, the falciform ligament.^ a sickle-shaped fold of
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39

peritoneum,is raised by the obliterated umbilical vein which after
25

piercing the fascia transversa lis.,- recedes from the anterior abdominal

wall and diaphragm to reach the margin of the liver rather to the

right of the middle line.

Below,the peritoneum is raised into five ridges known as the
36

inguinal folds one in the middle line raised by the urachus,and two

on each side raised by the obliterated hypogastric and deep epigastric

arteries. There are consequently on each side three depressions in the

peritoneum called the inguinal fossae, the,internal between the urachus

and the obliterated hypogastric artery, the middle between the oblitera¬

ted hypogastric and deep epigastric arteries,and the estsrnal on the

outer side of the deep epigastric artery. The external inguinal fossa
25lies behind the internal abdominal ring from which it is separated

only by peritoneum and extraperitoneal connective tissue. The middle
23 21

inguinal fossa lies behind the middle inguinal ring ' from which it

is separated nop only by peritoneum and extraperitoneal connective

tissue but also by fascia transversalis. The internal inguinal fossa
19

lies behind the external abdominal ring from which it is separated

not only by peritoneum and extraperitoneal connective tissue but also

by fascia transversalis and conjoined tendon and to some extent, possi¬

bly by the triangular fascia. All the inguinal fossae are above the
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level of Poupart's ligament. The femoral fossa is a slight depres¬

sion in the peritoneum, behind Poupart's ligament just internal to the

femoral vessels. It corresponds to the crural ring.

41. Note.The crural ring, which is at the entrance to the crural

canal, is bounded in front by Poupart's ligament, behind by the pectin-

eus muscle at its origin from the pubis, internally by G-imbernat's liga¬

ment, and externally by the femoral vein. That portion of Poupart's

ligament which is in front of the crural ring is known as the super-

fioial crural arch, and the corresponding portion of the fascia trans-

versalis as the deep crural arch. The crural ring is filled by a plug

of extraperitoneal connective tissue called the septum crurale.

42. Hernia. An abdominal hernia consists in the protrusion of a por¬

tion of the contents of the abdominal cavity through the musculo-

aponeurotic wall.

A.Inguin&l hernia is

External

Middle

Internal

according as it originates at the external, middle, or internal in¬

guinal fossa.40
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/IB

i .With a persistent processus funicularis communicating

with the peritoneal sac, an

External inguinal hernia may descend .

(a)Within the -processus vaginalis

Then,according as the processus funicularis communicates with the tuni¬

ca vaginalis or not,the hernia will remain^
Within the -processus funicularis,. or will

continue to descend and ultimately lie

Within the tunica vaginalis.

If the persistent processus funicularis no longer communicates with the

peritoneal sac,the hernia may be found

lb) Invaginating the processus vaginalis.

Finally, whether the persistent processus vaginalis communicates with the

peritoneal sac or not, the hernia may descend.

Behind the processus vaginalis

ii.With an obliterated processus funicularis all inguinal

herniae, whether external, middle or internal, push before them the

peritoneum and extraperitoneal connective tissue, receive three coverings

from the musculo-aponeurotic wall, and ultimately lie beneath the super¬

ficial fascia and skin of the scrotum.

Externalinguinal hernia like the spermatic cord and

testis passes through the whole length of the inguinal canal,receiving
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at the internal, middle, and external abdominal rings three successive
27

coverings, the internal, middle, and external spermatic fasciae.

Middle inguinal hernia after making for itself

a covering of fascia transversalis passes through the middle and exter¬

nal abdominal rings at which it receives two other coverings, the middle

and external spermatic fasciae.

Internal inguinal hernia after making for itseLf one

covering of fascia transversalis and another of conjoined tendon, and

after possibly carrying away some fibres of the triangular fascia,pas¬

ses through the external abdominal ring at which it receives its last

covering, the external spermatic fascia.

B.Femoral hernia originates at the femoral fossa. Pushing

before itself the peritoneum and extraperitoneal connective tissue it

passes through the crural ring.

C.Umbilical hernia.
14

(a) With an unclosed umbilical ring a portion of the

yoke sac may persist at birth and contain a coil of intestihe.

(b) Through a weak umbilical ring a hernia may find

its way in infants and young people.

(c) Through the linea alba immediately above or below

the umbilicus a portion of omentum or intestine sometimes protrudes

in adults.
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43. IV. Vessels..

Arteries. Veins. Lymphstreams Nerves.

De

De

ep epigastric

ep circumflex iliac

Along the obliterated
umbilical vein.

Along the urachus

•

Arteries.

The deer epigastric artery arises from the front of the
131

external iliac artery just above Poupart's ligament. It rims in the

extraperitoneal connective tissue first forwards round the lower limit

of the peritoneal sac,then -upwards and inwards on the inner side of the
29

internal abdominal ring. It then pierces the fascia transversalis at

the outer border of the rectus muscle. Branches — cremasteric,pubic,
r»

muscular and anterior cutaneous.
22

The cremasteric branch descends through the inguin¬

al canal and supplies the coverings of the spermatic cord and testis

including the cremaster muscle.

The pubic branch descends on either the outer or the

inner side of the crural ring to anastomose with the pubic branch of

the obturator artery, itself a branch of the internal iliac artery.

Sometimes when the obturator artery is absent the pubic branch of the
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deep epigastric artery is unusually large and takes its place.

The deep circumflex iliac artery arises from the front
131

of the external iliac artery just above Poupart's ligament. It

runs in the groove formed by the meeting of the fascia transversalis

and the fascia iliaca upwards and outwards to the anterior superior
29

iliac spine a little external to which it pierces the fascia trans¬

versalis and transversalis muscle. Branches — muscular including a
6

large ascending branch and cutaneous.
29.30

Veins and lvmphstreams accompany the arteries and ter-
136

minate the former in the external iliac veins, the latter in the
139

external iliac glands. In addition, along the obliterated umbili¬

cal vein and along the urachus the veins and lymphatics of the

region of the communicate above with those of the liver,below

with those of the bladder.

44. 3In relation to the roof of the abdomen and the posterior
abdominal wall.

i.Peritoneum,

ii.Organs.

iii.Extraperitoneal connective tissue.

Vessels and nerves.

. 3545• i.PERITONEUM The peritoneum is complicated because of the com¬

plex arrangement of the organs and visceral processes of extraperitoneal
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connective tissue. If these are understood the peritoneum, itself

presents little difficulty.
38

46. iii.Extra~peritoneal connective tissue.

In relation to the roof of the abdomen, i.e. on the diaphragm,

the connective tissue is small in amount and almost devoid of fat so

that the peritoneum is somewhat firmly adherent. The arrangement is
40

complicated only by the falciform ligament.

In relation to the -posterior abdominal wall the connective

tissue varies greatly in amount and character, and it is complicated

by the presence of the organs. In the parietal portion fat is abundant
124

especially beside the kidneys. In the visceral processes also much

fat may be present. On the surface of the organs, however, the connec¬

tive tissue is usually scanty and devoid of fat, the peritoneum being

firmly adherent.

47. ii. Organs,vessels and nerves.
36

Note. GASTROCOLIC OMENTUM. The gastrocolic omentum is a
97 61

peritoneal ligament which attaches the stomach above to the colon

below. It is a sheet of extraperitoneal connective tissue covered

on both sides by peritoneum which is continuous with that on the stom-.

ach and also with th&t covering the colon. Had it passed directly

from stomach to colon the omentum would not have been large. It is
48

however, very extensive descending into the mesenteric compartment,
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and being folded so as to form a bag or sao the mouth of which is

directed upwards. Since the anterior or gastric -portion is attached

at a higher level than the posterior or colic portion, a bullet from

in front perforating the omentum above the colic attachment will pierce

the gastric portion only, thus passing through omental peritoneum

twice, whereas below the colic attachment such a bullet will pierce

both portions,thus passing through omental peritoneum four times.
61

48. Note.The transverse colon stretches from right to left

about the level of the subcostal plane and is attached to the poster¬

ior abdominal wall at a slightly higher level along the transverse

colic line. At each end it is fixed but the intervening portion being

moored by the transversemesocolon floats downwards and forwards to the

anterior abdominal wall from which it is separated only by the gastro-
47

colic omentum. The transverse colon and mesocolon thus form a

sloping partition dividing the cavity of the abdomen proper into two
73 55

compartmentsf the ooeliac above and the mesenteric below. Be¬

fore the position of the organs is disturbed there are visible in the

coeliac compartment the liver and gallbladder and thd stomach, and

in the mesenteric compartment the jejunoileum and the colon, both of

which however are partly concealed by the gastrocolic omentum.

49. Classification of the organs according to function.

Digestive.
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Alimentary canal from the lower end of the oesophagus

to the beginning of the pelvic colon.

Accessory glands.

Liver and gallbladder

Pancreas.

Ductless glands.

Spleen.

Suprarenal capsules.

Urinary.

Kidneys.

Generative.

Testes.

Classification of the organs by another method.

Unpaired.
73

Of the coeliac compartment
74

Liver and gallbladder

Lower end of the oesophagus,stomach,and supra-
90

mesocolic portion of the duodenum.
100

Spleen.
105

Pancreas
55

Of the mesenteric compartment.

A-6
Colon above the true pelvis.

Inframesocolic portion of the duodenum,and
jejunoileum.
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66
120

Paired
121

Suprarenal capsules.
122

Kidneys.

m + 126Testes.

Tonography of the organs in relation to the Poupart lines

73

External
to the right
Poupart line.

Between
the Poupart

lines.

External
to the left
Poupart line.

Liver and Gallbladder Liver & gallbladder Liver?

Stomach & duodenum Stomach

Spleen Spleen

Pancreas Pancreas

Capsules

Kidney Kidneys Kidney

Colon,transverse Colon,transverse Colon, transverse

ascendi ng descending

caecum iliac

Jejunoileum Duodenum & jejunoileum Jejunoileum

U.C,

P.

55
U.M.
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RIGHT

HYPOCHONDRIAC

The greater part of" the
right lobe of the liver.
The hepatic flexure of the
colon. Part of the right
kidnev.

LUMBAR

The ascending colon,some¬
times part of the ileum.
Part of the right kidney,

ILIAC

The Colon i.e. caecum with the
vermiform appendix,the
termination pf the ileum.

EPIGASTRIC

Part of the right and the
greater part of the whole
of the left lobe of the
liver, with the gallbladder
Part of the stomach includ¬
ing both orifices, the
first and second parts of
the duodenum,the duodeno¬
jejunal flexure,the upper
or inner end of the spleen,
the greater part of the pan¬
creas . The suprarenal cap¬

sules and part of both
kidneys.

UMBILICAL

The greater part of the
transverse colon,the third
part of the duodenum, some
convolutions of the ie.iu-
num and ileum. Part of the
right,and sometimes of
both kidnevs.

HYPOGASTRIC

The convolutions of the
ileum. (The pelvic colon
and rectum,the bladder
in children,and when
distended in adults also,
the uterus when gravid).

LEFT

HYPOCHONDRIAC

Someti0.es a part of the
left lobe of the liver,
part of the stomach.with
the greater portion of the
spleen.and the tail of the
pancreas. The splenic
flexure of the colon.

- Part of the left kidney.

COSTAL ZONE,

Subcostal Line

LUMBAR

The descending colon .

part of the ,ie.iunum.
Sometimes a small part
of the left kidney. UMBILICAL ZONE,

Right
Poupart line.

Left

Poupart

ILIAC

The iliac colon (the
pelvic colon),convolu¬
tions of the j e.i unum
and ileum.

line.

HYPOGASTRIC ZONE
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Coeliac

Coronary
Oesophageal
Gastric

Splenic
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Left gastroepiploic
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,Unpaired organs of the mesenteric compartment.

The mesenteric compartment occupies the umbilical and hypogastric
48

zones. Its roof is formed by the transverse colon and mesocolon.

Prom the transverse colon which rests aginst the anterior abdominal wall

about the level of the subcostal plane,the mesocolon slopes upwards

and backwards to the posterior abdominal wall along the transverse coli©
73

line. Consequently, the lower and posterior portion of the costal zone

belongs to the mesenteric compartment.

External differences between the large and the small intestine are

seen in the calibre, in the length, in the distribution of the longitu¬

dinal muscle ( bands, sacculations) in the peritoneum (appendices epi-

ploicae), and in the mesenteric attachment.

COLON.

The colon almost completes a circuit round the mesenteric compart-
51 52

ment. Beginning " on the right side in the iliac, it ascends through

the lumbar into the hypochondriac region, where beside the liver it takes

its first, the hepatic flexure. Turning to the left,it descends into the

umbilical and then re-ascends into the left hypochondriac region, where at

its highest level beside the spleen^ it takes its second, the splenic
flexure. Lastly, descending on the left side from the hypochondriac

through the lumbar into the iliac region, it dips over the pelvic brim
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into the true pelvis. For convenience, the dolon is divided into caecum

ascending colon, transverse colon, descending colon, and iliac colon in

the abdomen proper, and pelvic _colon and rectum in the pelvis.

Note. The hepatic and splenic flexures are not portions of the

colon, but merely the bends between the ascending and transverse and be4-w

tween the transverse and descending colon. It is convenient,however,to

apply the terms to the colon in the neighbourhood of the actual flex¬

ures .

36
57. PE1RITONEUM of the colon.

Oti .The caecum bulges from the lower end of the ascending colon

and is completely covered by peritoneum.

The ascending colon is usually fixed although it sometimes

has a mesocolon. If it be removed,the posterior abdominal wall is

bared of peritoneum along what may be called

The ascending colic line.

2.The transverse colon is fixed at its beginning and end,but
61

in its intervening portion it is moored by the transverse mesocolon.

It is attached in its whole length along

The transverse colic line

3.The descending colon and iliac colon are usually fixed along

The descending colic line

(4.The pelyic_colon is moored to the brig, and wall of the true

pelvis but its coil3 float upwards into the abdomen proper|. —
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The rectum in its upper two thirds is fixed,in its lower third it is not

in relation with the peritoneum, at all.)

/ The colicophrenic ligament61 attaches the colon beside the

splenic flexure to the diaphragm opposite the 10th or 11th rib in the

mid-axillary line. Since it helps to support the spleen, this ligament

is also called the sustentaculum lienis.100

Note.The colic lines form three sides of what may be termed the

colic square.

R4-
Arteries of the colon.

58 Visceral relations of the colon. The colon comes into relation with

all the organs of the abdomen proper except the suprarenal capsules and
60 87

the testes, below with the jejunoileum above with the liver and
88 97 102 123

gallbladder stomach and spleen behind with the right kidney,
, _ 65.93 105 . . . . . 123
duodenum, pancreas, and left kidney.

External
to the right
Poupart line

Between
the Poupart lines.

External
to the left
Poupart line.

u.c. Liver & gallbladder Liver & Gallbladder

Stomach & Duodenum

Pancreas

Stomach

Spleen

Pancreas

p. Kidney Kidney

U.M. Jejunoileum Duodenum & Jejunoileum Jejunoileum
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51 53r,
59. Caecum. The caecum lies "l for the most part external to the

right Poupart line in the iliac region and is more or less overlapped
P P

by jejunoileum. It bulges from the lower end of the ascending colon

and is completely covered by PERITONEUM, resting behind on the iliopsoas
157

muscle. The ileum pours its contents through.

The ileocaecal valve into the caecum on its inner and hinder

aspect opposite the point of intersection of the intertubercular and

right Poupart lines.

The vermiform appendix opens into the caecum on its inner and

hinder aspect below the ileocaecal valve. It is directed (a) over the

true brim into the pelvis, or (b) upwards behind the caecum, or (c) up¬

wards and Inwards towards the spleen. It is covered by PERITONEUM
36

except where it is attached to the mesoappendix by which it is
66

moofed to the under surface of the portion of the mesentery proper

belonging to the terminal part of the ileum. Pram the ileum to the

front of the mesoappendix stretches the ileoappendicular fold of
36

peritoneum behind which lies the ileoappendicular fossa.
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Visceral relations of" the caecum.

External External
to the right Between to the left
Poupart line. the Poupart lines. Poupart line.

Colon,ascending

Jejunoileum Jejunoileum

60 Ascending colon. The ascending colon ascends from the caecum ex-
51.52

ternal to the right Poupart line through the lumbar into the hypo-
87

chondriac region, and it terminates besides the liver where the colon

takes its first, the hepatic flexure. Although it occasionally has a

mesentery it is usually FIXED behind along the ascending colic line
157

to the iliacus and quadratus lumborum muscles and to the outer part
123

of the right kidney, its inner surface being in relation with the

psoas muscle. Between the ileum and the ascending colon stretches the
36

ileocolic fold of peritoneum behind which is the ileocolic fossa.

Retrooolic fossae may also be present.

Visceral relations of the ascending colon.

External
to the right
Poupart line.

Between
the Poupart lines.

External
to the left
Poupart line.

U.C. Liver

P. Kidney

U.M. Colon,transverse.
caecum

Jejunoileum



74

61 Transverse colon. The transverse colon begins at the hepatic
51.52

flexure in the right hypochondrium, descends into the umbili¬

cal region and re-ascends into the left hypochondrium,where the

colon at its highest level beside the spleen takes its second,the

splenic flexure. From right to left the transverse colon lies be-
66 87 88

tween the jejunoileum below, and the liver and gallbladder,
97 100

stomach, and spleen above. Behind,it is attached along the

transverse colic line which runs with a slight upwards obliquity
123 65.93 105

over the right kidney, duodenum, and pancreas. At its begin¬

ning it is usually fixed to the right kidney, the second part of the

duodenum and perhaps the head of the pancreas. It is then moored by

the transverse mesocolon to the head and along the anterior border

of the body of the pancreas. Finally, it is fixed to the tail of the
48

pancreas. Along with its mesocolon,it forms a sloping floor for

the coeliac and roof for the mesenteric compartment, so that it comes

into relation with most of the abdominal organs.
36

TRANSVERSE MESOCOLON. The transverse mesocolon is a periton¬

eal ligament which moors the floating portion of the transverse colon

along the transverse colic line to organs which are fixed to the posterior

abdominal wall. It is a sheet of extraperitoneal connective tissue cov¬

ered on both sides by peritoneum which is continuums with that on the



posterior abdominal wall and also with that covering the colon. But the

peritoneum which covers the colon is continuous by way of the gastro-
47.97

colic omentum. with that which covers the stomach.

At the transverse colic line

The peritoneum from the posterior wall of the mesen-

■^r 1
teric compartment passes over the posteroinferior surface of the mesocol¬

on to the transverse colon after partially encircling which it is con¬

tinued over the posterior surface of the colic and anterior surface of the

gastric portion of the gastrocolic omentum to reach the superior surface

of the stomach.

The peritoneum from the posterior wall of the coeliac

compartment passes over the anterosuperior surface of the mesocolon to

the transverse colon after partially encircling which it is continued

over the anterior surface of the colic and posterior surface of the

gastric portion of the gastrocolic omentum to reach the inferior surface

of the stomach.
Note. The stomach is thus moored directly to the

transverse colon by the gastrocolic omentum and indirectly to the pan¬

creas along the transverse colic line by what may be called the gastro-
36.97

pancreatic ligament.

36. 57
CQlilCOPHRENIC LIGAMENT .

* The peritoneum covers, yet itself forms part of^ the mesocolon just
as the skin covers, yet itself forms part of^the body.



76

Visceral relations of the transverse colon.

External
to the right
Poupart line.

Between
the Poupart lines.

External
to the left
Poupart line.

u.c. Liver & Gallbladder Liver & Gallbladder

Stomach & Duodenum

Pancreas

Stomach

Spleen

Pancreas

p. Kidney

U.M. Colon,ascending. Colon,descending.

Jejunoileum Duodenum & Jejunoileum Jejunoileum

62. Descending colon. The descending colon beginning at the splenic
51.52

flexure descends external to the left Poupart line from the hypo¬

chondriac into the lumbar region as far as the iliac crest. Although

it occasionally has a mesentery it is usually FIXED behind along the
123

descending colic line to the outer part of the left kidney, and to
157

the quadratus lumborum muscle, its inner surface being in relation

with the psoas.
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External
to the right
Poupart line.

Between
the Poupart lines.

UiUii •

External
to the left
Poupart line.

u.c. Spleen

.Pancreas

p. Kidney.

U.M. Colon, transverse.

iliac

Jejunoileum.

63. Iliac colon. The iliac colon lies external to the left Poupart
51.52

line. Beginning at the crest of the ileum in the lumbar region

it passes downwards and somewhat inwards through the iliac region as

far as the inner border of the psoas over which it dips into the pelvis

to become the pelvic colon. Behind it is usually FIXED along the
157

lower part of the descending colic line to the iliopsoas muscle.
66

In front it is usually overlapped by the jejonoileum, 'but may come

into direct contact with the peritoneum of the anterior abdominal

wall.
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Visceral relations of the iliac colon.

External Between External .

to the right the Poupart lines. to the left
Poupart line Poupart line.

Colon, descending.

Jejunoileum

64. INFRAMESOCOLIC PORTION OP THE DUODENUM, AND

JEJUNOILEUM.

65. Inframesocolic portion of the duodenum. The inframesocolic
51.52

portion of the duodenum lies between the Poupart lines in the

mesenteric compartment. It begins and it also ends in the epigas¬

trium but the intervening part lies within the umbilical region.
93

Beginning at the transverse colic line where the duodenum descend-
123

ing in front of the right kidney is crossed by the transverse
61 106 108

colon it curls round the head and ends below the body of the

pancreas by becoming continuous at the duodenojejunal flexure with
66

the jejunoileum. (a) Fran the transverse colic line the duodenum

lying in a groove on the right side of the head of the pancreas des¬

cends in front of the inner border of the right kidney and outer aspect
157

of the inferior vena cava and also in front of the right psoas muscle,

(b) It then ttirns to the left below and to some extent behind the head

of the pancreas lying in front of the inferior vena cava by which it
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is pushed forwards into an anterior plane. Finally it ascends more or

less obliquely on the left side of the head of the pancreas lying in

front of the aorta and the l.eft psoas muscle. It is for the most part

overlapped by jejunoileum.

PERITONEUM. of the in^ramesocolic portion of the duodenum.

Fixed on its concave side and also behind, it is else¬

where covered by peritoneum except where it is crossed by the enteric
66

line.
From the terminal portion of the duodenum two folds of

peritoneum pass towards the left to the abdominal wall. These are the
36

superior and inferior duodenal folds and behind them lie the superior

and inferior duodenal fossae, the mouths of which look downwards and

upwards respectively.
70

The inferior mesenteric vein, as it ascends some dis¬

tance to the left of the terminal portion of the duodenum and curves

inwards above the duodenojejunal' flexure, raises the paraduodenal fold
36

of peritoneum,which bounds the paraduodenal fossa.

Arteries of the ( inframesocolic portion of the )
54

duodenum.
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Visceral relations of the inframesocolic portion of the

duodenum.

Ext ernal Between External
to the right the Poupart lines to the left
Poupart line. Poupart line

u.c.
X

Duodenum

Pane reas *

p. Kidney

U.M. Colon,ascending ? Colon,transverse

J e juno ileum

x

Duodenum - supramesocolic portion. Pancreas - in the mesen¬

teric compartment.

66. Je.lunoileum. The jejuno ileum. may be found in all the nine re-
51. 52

gions of the abdominal cavity. It extends from the duodeno-
56

jejunal flexure to the ileocaecal junction. Encircuited by the colon

it lies within the colic square but tends to overflow its boundaries.

Near the transverse colic line its coils are in relation with the right
123' 65 105

kidney, inframesocolic portion of the duodenum, pancreas, and

left kidney. It is moored by the mesentery proper along the enteric

line which descends obliquely from the duodenojejunal flexure in
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front of the duodenum, aorta, inferior vena cava, right ureter,

and right psoas muscle to the right iliac fossa.
36

MESENTERY PROPER. The mesentery proper is a peri¬

toneal ligament which moors the jejunoileum to the posterior ab¬

dominal wall along the enteric line. It is a sheet of extraperiton¬

eal connective tissue covered on both sides by peritoneum which is

continuous with that on the wall and also with that covering the

intestine.

At the enteric line the peritoneum passes on each

side from the wall of the mesenteric compartment over the one surface

of the mesentery towards the jejunoileum after completely encircling

which it returns over the other surface of the mesentery to the enter¬

ic line and the wall once more. At its origin the mesentery is plane,

but not far from its origin it is thrown into large wavy primary folds

each of which developes numerous small secondary folds along the edge

of which finally the bowel is attached. This arrangement of the

mesentery corresponds with primary and secondary convolutions of the

jejunoileum,with the result that even when the mesentery is tense no

part of the jejunoileum can float more than a few inches from the pos¬

terior abdominal wall although the jejunoileum measures 23 feet where¬

as the enteric line is only 6" in length. The mesentery proper divides
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the mesenteric compartment into a right or superior mesenteric

and a left or inferior mesenteric compartment.
54

Arteries of the jejunoileum

Visceral relations of the jejunoileum.

External
to the right
Poupart line.

Between
the Poupart lines.

External
to the left
Poupart line.

u.c. Liver? Pancreas
K

p. Kidney? Kidney Kidney

U.M Co1on,t ransve rs e Colon,transverse Colon,transverse

ascending descending-

caecum

Duodenum

iliac

*
In the mesenteric compartment.

67 VESSELS AND NERVES OP THE UNPAIRED ORGANS OP THE MESENTERIC

COMPARTMENT.

Mesenteric territory. The mesenteric territory comprises the
50

unpaired organs of the mesenteric compartment. It also includes
105

part of the pancreas.



66
The superior mesenteric territory comprises the

unpaired organs of the superior mesenteric compartment,viz.,

Inframesocolic portion of the duodenum.

Jejunoileum.

Colon, almost to the splenic flexure.

The inferior mesenteric territory comprises the

unpaired organs of the inferior mesenteric compartment, viz.,

Colon, from a point Just short of the splenic

flexure as far as the pelvic brim.

Arteries.

The superior mesenteric artery is the second unpaired-
132

visceral branch of the abdominal aorta. It arises from the front

of the aorta behind the body of the pancreas and descends in front

of the lower part of the head of the pancreas and the third part of

the duodenum to the enteric line. Entering the mesentery proper it

proceeds towards the right iliac fossa in a curve the convexity of

which is towards the intestine and it ends by supplying the ileum

towards but not so far as its termination. It marks the limit of

the plane portion of the mesentery. Its branches are as follows.

i. In_its_course_as_far_as_th.e_enteric_lin.e_j_

The inferior pancreaticoduodenal artery

arises either directly from the main trunk or more commonly from the
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first enteric branch and passes behind the head of the pancreas

between which and the duodenum it anastomoses with the superior

pancreaticoduodenal artery of the coeliac compartment so as to form

a loop. To the front of the head of the pancreas it gives a small

branch which is accompanied by the inferior pancreaticoduodenal

vein.

The middle colic artery (v. inf.)

ii.In the mesentery proper.

(a) From_its_cqnvexity

The anteric branches or vasa intestini

tenuis form primary loops in the primary mesenteric folds and in the

secondary folds secondary and lesser loops from which finally straight

twigs run direct to the jejunoileum.

(b) The terminal branch supplies the ileum to¬

wards but not so far as its termination,forming loops with the lowest

of the vasa intestini tenuis and with the ileocolic artery.

(c) From its concavity.

The ileocolic artery supplies the ter¬

mination of the ileum,the caecum and appendix, and the beginning of the

ascending colon, forming loops with the terminal branch of the maih

trunk and with the right colic artery. Its branches are

Ileal.
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Anterior caecalf - in the

ileocolic fold.

Posterior caecal

Appendicular, - behind the ter¬

minal portion of the ileum and along the free edge of the mesoappen-

dix.

Colic.

The right colic artery arises either

directly from the main trunk or more commonly from the ileocolic or

the middle colic artery and supplies the ascending and the beginning

of the transverse colon forming loops with the ileocolic and middle

colic arteries.

The middle colic artery arises from the

main trunk just before it enters the mesentery proper. Ascending in

front of the P^creas to the transverse colic line it descends in the
transverse mesocolon to supply the transverse colon. It forms a short

loop with the right and a very long loop with the left colic artery.

69. The inferior mesenteric artery is the third unpaired-
132

visceral branch of the abdcminal aorta from the front and towards

the left side of which it arises behind the duodenum some distance

below the pancreas. Descending to the pelvic brim it enters the

pelvic mesocolon as the guperior_haemorrhoidal artery.



Near its origin it gives off from its left side

The left colic artery, which passes outwards and

upwards to supply the end of the transverse and the descending colon

forming loops with the middle colic and the highest sigmoid artery.

Its ascending branch crosses in front of the lower part of the left

kidney and enters the transverse mesocolon.

The sigmoid arteries, - one to four, - pass out¬

wards and downwards to supply the lower end of the descending, the

iliac, and part of thepelvic colon, forming loops with the left colic

artery and with each other.

Veins.

The superior mesenteric vein.

The tributaries correspond to the branches of the

superior mesenteric artery.

The trunk at first runs in the mesentery proper

between the arterial trunk and the enteric line, then lying on the

right side of the artery it ascends in front of the duodenum and

disappears behind the neck of the pancreas where it joins_the_splenic
117

vein_to_form_the_gortal_veirm

(Note. The superior mesenteric vein also receives the
117

right gastroepiploic vein of the coeliac compartment).



The inferior mesenteric vein.

The tributaries correspond to the branches of the

inferior mesenteric artery.

The trunk at first runs on the left side of the

arterial trunk, then leaving the artery it ascends to the left of the

terminal portion of the duodenum, and curves inwards above the duode¬

nojejunal flexure to disappear behind the body of the 2§ncreas where

it joins the splenic vein.

Note. The inferior mesenteric vein gives rise to the
36. 65

paraduodenal fold and fossa.

Lymphstreams.

The superior mesenteric lymphstream drains the super-
139

ior mesenteric territory into the superior mesenteric glands which

lie around the trunk of the superior mesenteric artery and in front of

the aorta. Glands are found in relation with the branches of the

artery as follows

In the inferior pancreaticoduodenal territory -

(a) in front of and (b) behind the pancreas.

In the enteric territory - (a) beside the intestine

and among the secondary and lesser arterial loops, (b) beside the

primary arterial loops, (c) along the enteric branches.
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In the ileocolic territory (a) in front of the

caecum, (b) behind the caecum, (c) in the mesoappendix and behind the

terminal portion of the ileum (d) along the trunk of the ileocolic

artery.

In the right and middle colic territories (a) on

the wall of the colon, (b) near the colon beside the arterial loops,

(c) along the right and middle colic arteries.

The inferior mesenteric lymphstream drains the in¬

ferior mesenteric territory partly into the inferior mesenteric

glands which lie around the trunk of the inferior mesenteric artery

and in front of the aorta,and partly into glands on each side of the

aorta. Glands are found (a) on the wall of the colon, (b) near the

colon beside the arterial loops, (c) along the left colic and sigmoid

arteries.
143

72. Nerves f (offshoots of the aortic sympathetic plexus ).

The superior mesenteric sympathetic plexus accompanies

the superior mesenteric artery along the branches of which it sends

offshoots.

The inferior mesenteric sympathetic plexus accompanies

the inferior mesenteric artery along the branches of which it sends

offshoots.



89

Note. Distribution of the arterial supply to the unpaired
54

viscera of the mesenteric compartment.
//. 50

*73 Unpaired organs of the coeliac compartment.

The coeliao compartment occupies the costal zone. Except in the

subcostal triangle where it is bounded by the anterior abdominal wall

its roof and walls are formed by the diaphragm. The floor is formed
48

by the transverse colon and mesocolon. Prom the transverse colon

which rests against the anterior abdominal wall about the level of

the subcostal plane the mesocolon slopes upwards and back-wards to the

posterior abdominal wall along the transverse colic line. Consequent¬

ly the lower and posterior portion of the costal zone belongs to the
55

mesenteric compartment.

74. LIVER AND GALLBLADDER,

Liver. The liver occupies the right hypochondrium and rather more

than the right upper half of the epigastrium, usually descending below
51.52

the subcostal and not infrequently crossing the left Poupart plane.

It has two surfaces, parietal and visceral, and a dividing margin or
100

border (cf.spleen ). The liver is attached to the parietes by the

hepatoparietal ligament, and the stomach is moored to the liver by the

gastrohepatic omentum.
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VS.. Tiie parietal surface is moulded by the walls of the coeliac

compartment so as to be divisible into four areas - right, anterior,

superior, posterior. It is for the most part fixed to the diaphragm

by the hepatophrenic ligament.
78

The posterior parietal area is for the most part

non-peritoneal since by this surface the liver is fixed to the

diaphragm. ■

76 The right, anterior, and superior parietal areas as

well as the visceral surface are almost completely covered by peri¬

toneum.
40

The PERITONEUM from the anterior abdominal wall runs on the
46

diaphragm as far as the right and superior limits of the posterior

parietal area, where it is refl§2ied_over_the_liver passing downwards
79

and forwards to_the_margin_in_front_and_on_the_sides_1 This, the

upper layer of the hepatophrenic ligament, is complicated by the
36.40

falciform ligament, the sickle-shaped fold which is raised by the
40

obliterated umbilical vein in its passage from the umbilicus to the

liver margin. The falciform ligament is attached in front and above to

the anterior abdominal wall and diaphragm, below and behind to the su¬

perior and anterior parietal areas of the liver. In the free border

between the umbilicus and the liver margin the obliteratedumbilical

vein can be felt as a firm cord, on which account it is called the
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ligamentum_teres_°r_r°und ligament of the liver. The falciform

ligament divides the upper layer of the Mepatophrenic ligament into

two parts, on the right the continuous upper layer of the right la¬

teral and coronary ligaments, on the left the upper layer of the

left lateral ligament. The falciform ligament correspondingly marks

on the superior and anterior parietal areas the division of the liver

into right and left lobes.

77 The visceral surface is moulded by.the organs which rest

78 against it. On the visceral surface and posterior parietal area

the division into right and left lobes is marked by the longitudinal
117 40

fissure which lodges the obliterated umbilical vein and its

continuation the Qbliterated_ductus_venosus.

On the visceral surface the liver is divided by the umbili¬

cal fissure i.e. the anterior, horizontal portion of the longitudinal

fissure, into £ight_and_left lobes, the light lobe is incompletely
88

divided by the fissure for the gallbladder into an interfissural

area and a right area, and finally, the interfissural area is divided

by the transverse or portal fissure into the Quadrate_and_caudate
Tohes• The caudate lobe separates the transverse fissure from the

fissure for the inferior vena cava thus connecting the lower end of

the Spigelian lobe with the right area of the visceral surface.
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On the posterior parietal area the liver is divided by

the fissure for the ductus venosusF i.e. the posterior, vertical por¬

tion of the longitudinal fissure into hight_and_left_lobes, and the

right lobe is divided by the fissure for the inferior vena cava into

an interfissural area or Spigelian lobe and a right_or_"nonperitoneal

area/'
76

79 The PERITONEUM which has been traced from, the anterior

abdominal wall as far as the liver margin in front and on the sides

may now be traced onwards over the visceral surface.

80 Right lobe.

Over the right area the peritoneum runs backwards
85

to the liver margin behind, i.e. to the inferior limit of the poster¬

ior parietal area, where it is reflected on to the diaphragm, right
122 121

kidney and right suprarenal capsule , forming part of the lower
36

layer of the coronary ligament. Beyond the liver on the right the

upper and lower layers of the coronary ligament become applied to each
36

other to form the small right lateral ligament.

81 Beside the fissure for the gallbladder the periton-
88

eum passes over the gallbladder which is usually fixed but occasional¬

ly has a mooring.

82 Over the interfissural area the peritoneum covers



the quadrate lobe. Beside the transverse fissure and fissure for

the duotus venosus it is reflected over the anterior surface of the
36.89

hepatogastric ligament or gastroheoatic omentum to the superior

surface of the stomach. Prom the inferior surface of the stomach

another layer of peritoneum ascends over the posterior surface of the

gastrohepatic omentum to the transverse fissure and fissure for the

ductus venosus beside which it is reflected over the caudate and

Spigelian lobes. Over the caudate lobe it is continuous with the

peritoneum of the right area of the visceral surface. Behind the

caudate lobe and at the right and upper limits of the Spigelian lobe

it is reflected over the inferior vena cava and diaphragm,completing
36

the lower layer of the coronary ligament.

Left lobe. The peritoneum runs over the visceral

surface and becoming applied to the upper, itself forms the lower
36

layer of the left lateral ligament and so reaches the diaphragm.

The dividing margin or border of the liver is sharp in front

and on the sides; behind, it is .not so well defined, but it passes

below the non-peritoneal area and Spigelian lobe and ascends along the

fissure for the ductus venosus beyond which it practically coincides

with the narrow posterior parietal portion of the left lobe.
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Lobes of the liver.

Right

"Quadrate

Caudate

Spigelian

Left
76-78

Fissures of the liver.

Longitudinal

Umbilical

For the ductus venosus

For the gallbladder

For the inferior vena cava

Ligaments of the liver.

Round ligament, or ligamentum teres.
36

Peritoneal ligaments,

i.Hepatoparietal

Falciform

Hepatophrenic

Right lateral

Coronary

Left lateral

ii.Hepatogastric
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116-118

Vessels and nerves of the liver and gallbladder.

Arteries.

Hepatic

Cystic

Veins

Portal

Cystic

Hepatic

Lymphst reams

i.Hepatic, by way of the gastrohepatic omentum along

the common bileduct and the trunk of the hepatic artery.

ii.By way of the falciform ligament in front

to the anterior abdominal wall, behind towards the foramen quadraturn.

iii.By way of the right lateral,coronaiy,and left
lateral ligaments to the coeliac glands,towards the foramen quad¬

ratum,and to the glands beside the cardia of the stomach.

Nerves.

Hepatic sympathetic plexus

Left pneumogastric nerve
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87 Visceral relations of the liver.

U.C.

P.

U.M.

U.C.

-Ext ernal
To the right
Poupart line.

Between
the Poupart lines.

External
to the left
Poupart line.

Gallbladder Gallbladder

Oesophagus,stomach
and duodenum.

Stomach

Spleen?

Kidney

Capsule

Kidney

••

Colon,transverse

ascending

Jejunoileum ?

Colon,transverse

Note
88

The gallbladder is usually fixed along its fissure.
91

The oesophagus lies behind but not actually in the

on "tile back °f left- lobe below the left

lateral ligament. The impression is caused not by the oesophagus
150

but by the right lip of the oesophageal opening in the diaphragm.
92

Thn stomach - The superior surface causes the gastric

iSffifession on the visceral surface of the left lobe. Absence of



pressure beside the lesser curvature gives rise to the omental

tuberosity. The pylorus-rests beside the umbilical fissure.
93

The duodenum -rests in its first part against the

in its second against the duodenal impression on

the right area of the visceral surface.
121

The right suprarenal capsule causes the supra¬

renal impression on the non-peritoneal area**

123-
The right kidney causes the renal_impression on the

right area of the visceral surface external to the duodenal im¬

pression. *
60. 61

The colon beside the hepatic flexure causes the

colic_impression on the right area of the visceral surface in front
of and below the renal and duodenal impressions.

Note. The above description of the relations of the

stomach and duodenum to the liver, holds so long as the stomach is

empty. If the stomach be distended the pylorus pushes its way to

the right so as to rest against the quadrate lobe, and the duodenum

then passes directly backwards to the neck of the gallbladder and

the duodenal impression.

Gallbladder and bileducts.

Hepatic ducts. Two or more terminal tributary hepatic
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ducts emerging into the transverse.fissure unite to form the main

hepatic duct which is soon joined by the cystic duct to form the

common bileduct.

Gallbladder-and cystic duct. ■

The gallbladder which is pearshaped is usually fixed
87

along its fissure to the visceral surface of the liver. The fundus
61

rests against the anterior abdominal wall above the transverse colon

where the costal margin is intersected by the right Poupart line. It

is covered by PERITONEUM and sometimes lies in a notch on the liver

margin. The body is usually fixed to the liver above so that its

upper surface is nonperitoneal. It may however, be moored by a liga¬

ment. It is directed upwards,backwards and to the left to the neck

which is narrow and curved to form a kind of S terminating in the cystic
93

duct. The neck of the gallbladder lies above the duodenum at the lim¬

it between its first and second parts.

The cvstic duct passing downwards and inwards joins the

main or the right terminal tributary hepatic duct to form the common

bileduct.

Common bileduct. The common bileduct descends from the trans-
89

verse fissure along the free margin of the gastrohepatic omentum to
93

the duodenum. Passing behind the first and then between the pancreas
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and-the second part of the duodenum it joins company with the - - -

106.110
pancreatic_duct, - and the two ducts piercing obliquely the

inner wall of the second part about its middle open by a common

orifice on the biliary papilla . The orifice is smaller than either

duct. The common lumen immediately preceding the orifice is rela¬

tively wide and is known as the ampulla of Vater.
89

Bote. In the gastrohepatic omentum the QQmmQlJ_bils-
116

is to the right, the hepatic_artery to the left, and the
117

P2£ial_Yein behind the other two.

Visceral relations of the gallbladder.

External Between External
to the right the Poupart lines. to the left
Poupart line. Poupart line.

u.c. Liver Liver

DuodenumX
U.M. Colon,transverse Colon,transverse

x

First and second parts.
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89. ..HEPATOGASTRIC LIGAMENT OR GASTROHEPATIC OMENTUM.
94

This, the lesser gastric mooring, attaches the lesser curvature.

of the stomach and the floating duodenum to the liver and. diaphragm
78

along the lesser gastric line, - to the liver along the trans¬

verse fissure and fissure for the ductus venosus, to the diaphragm

in the interval between the fissure for the ductus venosus and the
92

cardia or oesophageal orifice of the stomach. Between the duodenum

and the transverse fissure the mooring has a right free margin contain-
88

ing the common bileduct.

At the lesser gastric line
79.82

The peritoneum derived from the anterior abdominal

wall passes over the anterior surface of the hepatogastric ligament

to the superior surface of the stomach and then by way of the gastro-
36.61.97

pancreatic ligament to the transverse colic line whence it

descends over the posterior wall of the mesenteric compartment.

The peritoneum derived from the posterior abdominal wall

passes over the posterior surface of the hepatogastric ligament to the

inferior surface of the stomach and then by way of the gastropancreatic

ligament to the transverse colic line whence it ascends over the pos¬

terior wall of the coeliac compartment.

The peritoneum is continuous over the free margin of the

ligament.
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90 LOWER END OP THE OESOPHAGUS, STOMACH, AND SUPRAMESO-

. - COLIC PORTION-OF THE DUODENUM» ■

91 Oesophagus. .The oesophagus enters the abdominal cavity through
150

the oesophageal opening in the diaphragm below the left lateral
76.84

ligament of the liver, slightly to the left of the fissure for
78

the ductus venosus .• It descends behind but not in contact with
87

the oesophageal_impression on the left lobe of the liver, and joins

the stomach at the oesophageal orifice or cardia. It is covered by

PERITONEUM in front and on the left side.

92 Stomach. The stomach lies in the left lower half of the epigas¬

trium and in the left hypochondrium. The cardia and pylorus however
51.52

both lie above and to the right of the diagonal of the epigastrium.

The superior surface is convex looking upwards and forwards.

It is overlapped by the left lobe of the liver on which it causes the
87

gastric_ impression. It also rests against the anterior or abdominal
wall in the subcostal triangle and against the diaphragm under cover

of the left costal arches.
91

The oesophageal orifice or cardia is situated below the left

lateral ligament of the liver, below and to the left of the oesophageal

opening in the diaphragm,slightly to the left of the fissure for the

ductus venosus. Beside the cardia-a small "bare area" of the infer-
36.97

ior surface is fixed to the diaphragm by the GASTROPHRENIC LIGAMENT.
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The lesser curvature cufls round the omental tuberosity
94

and is attached by the lesser gastric mooring to the liver and dia¬

phragm along the lesser gastric line.
107

The pylorus rests in front of the neck of the pancreas
87

beside the pnbilical fissure of the liver.

93. Supramesocolic portion of the duodenum. The supramesocolic portion
51.52

of the duodenum lies within the epigastrium,behind and below the
87 88

liver and gallbladder. It begins at the pylorus and curling round
106

the head of the pancreas it ends at the transverse colic line where
65 123

the duodenum descending in front of the right kidney is crossed
61

by the transverse colon. (a) It runs from the pylorus towards the

right above and to some extent in front of the neck and head of the

pancreas, below and behind the quadrate lobe of the liver as far as

the neck of the gallbladder,at first lying in front of the inferior

vena cava, and then passing backwards over the right side of the vein

into a posterior plane, (h) It now rests against the duodenal -impression

on the liver to the right of the gallbladder,and, lying in a groove on

the right side of-the head of the pancreas,descends in front of the
121

outer -aspect of the inferior vena cava and the right suprarenal capsule

and kidney to terminate behind the transverse colon at the transverse

colic line.

-- Note.Here-the duodenum is spearated from-the inferior vena cava
88

by the gastroduodenal artery,portal vein, and common bileduct.
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-
- -PERITONEUM of the supramesocolic portion of the duodenum.

Prom the pylorus to its -first encounter with the common bileduc't the

duodenum is attched to the gastric moorings and floats. Beyond the

common bileduct as far as the transverse colic line it is fixed

behind and on its concave side, but is elsewhere covered by periton¬

eum .

Note. The above description of the stomach and duodenum
87

holds only so long as the stomach is empty.

Note. i. The duodenum has been described above in two
93

portions, a supramesocolic portion belonging to the coeliac,
65

and an inframesocolic portion belonging to the mesenteric com¬

partment, the limit between the two portions cprresponding approximate¬

ly to the biliary papilla.
93.65

ii. In relation to the peritoneum the duodenum is divisible into

two parts which may be called the floating duodenum and thd fixed

duodenum. iii. According to its direction the duodenum is divisible
93

into three "parts," a superior or first part as far as the neck of
93.65

the gallbladder, a descending or second part, and an inferior
65

or third part, the last "part" being subdivisible into a transverse

and an ascending portion. The first and more than half of the second

part belongs to the coeliac, the remainder of the second and the whole

of the third part to the mesenteric compartment.
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Arteries of* the - (supramesocolic portion of the) duodenum.

Visceral relations of the supramesocolic portion of the

duodenum.

External
to the right
Poupart line

Between
the Poupart lines.

External
to the left
Poupart line.

u.c. Liver & Gallbladder

Stomach

Pancreas

p Capsule

Kidney

U.M Colon,transverse
X

Duodenum

X
Inframesocolic portion.

94. Lesser curvature of the stomach, LESSER GASTRIC MOORING -

92
and lesser gastric line. The stomaGh is fixed beside the cardia,and

93
the duodenum is fixed where it first encounters the common bile-

duct. Between these limits the stomach and floating suodenum form a.

loop .which is moored .on . the side of the .lesser curvature .by the lesser,

and on the side of the greater curvature by the greater gastric mooring.
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- - - - The lesser gastric mooring, i.e. the hepatogastric
36.89

li-gament or gastrohepatic omentum, moors the lesser curvature of the
89

stomach and the floating duodenum along the lesser gastric line

from the transverse fissure to the cardia. Between the transverse

fissure and the duodenum the mooring has a free margin which con-
88

tains the common bileduct - and over which the peritoneum is continu¬

ous. On the side of the lesser curvature therefore the inferior surface

of the stomach can be approached only through the ring or hole behind

the free margin of the lesser mooring,viz.,

95 The foramen of Winslow. This is formed as follows
136

Behind, the inferior vena cava is fixed

to the wall of the abdominal cavity.
78

Above, the caudate_lobe of the liver is

fixed to the front of the inferior vena cava which it separates

from the transverse fissure.

In front,the free margin of .the gastrohe-
89

containing the common. bileduct descends from the

transverse fissure to the first part of the duodenum.
93

Below, the figst_part of the duodenum

passes backwards to where the second part is fixed in front and to

the right of the inferior vena cava.

Note. A finger introduced from the right into the
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foramen of Winslow slips first above the duodenum, then above the

common bileduct, hepafiG -artery and portal veing. - . .

96 Note. The fundus of the stomach bulges upwards into the left
149

cupula of the diaphragm from which it is separated in the neigh¬

bourhood of the cardia by the left lobe of the liver.

97 Greater curvature of the stomach.GREATER GASTRIC MOORING.

and greater gastric line. The greater curvature of the stomach passes
87

over the fundus in contact with the liver and left-cupola of the.
149

diaphragm. It then descends in contact with the lateral slope of
102

the diaphragm and inner surface of the spleen. Finally it passes to
61

the right in contact with the transverse colon. Just to the left of

the cardia the " bare area" of the stomach is fixed to the diaphragm .

92

by the gastrophrenic ligament. Beyond this the stomach is moored to
104

the spleen by the gastrosplenic omentum, and to the transverse colon
47

by the gastrocolic omentum. But the spleen is moored to the left
104

suprarenal capsule and kidney by the lienorenal ligament, and
61

the transverse colon is moored -to the pancreas by the transverse mesocolon.

The greater curvature of the stomach and the floating-duodenum are thus

indirectly moored to the left-suprarenal capsule and-kidney by-the faastro-
104 61

renal ligament and to the pancreas by the gastropancreatic ligament.

The gastrorenal and gastropancreatic ligaments together constitute-the
35

greater gastric mooring . This is the homologue of the mesenteries and
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has -its "origin" along the greater gastric line which runs from the bare
92 121

area - downwards and to the left over the left suprarenal capsule and
122

kidney - and then turning to the right coincides with the transverse
61 116

colic line as faras the gastroduodenal artery, beside which it ipay

ascend to reach the duodenum. The inferior surface of the stomach there¬

fore cannot be approached on the'side of the greater curvature. But on

the side of the lesser curvature access is possible only behind the right

free margin of the lesser mooring, i.e. through the foramen of Wins low. 94^-95
sheet,

The gastric -stEcatfe. consisting of the stomach and floating duodenum toge¬

ther with the lesser and greater gastric moorings, by beihg tacked down

in this manner shuts off a considerable recess of the abdominal cavity

which does not communicate with the rest of the cavity except through thS

foramen of Win slow.

98 Small sac of peritoneum. The peritoneal sac presents a corres¬

ponding complication. By reason of its invagination by the gastric

sheet it is divided into a "great sac" which lines the greater portion

of the abdominal cavity and a "small sac"which lines the-recess shut- -

off by the gastric sheet, the-two sacs (!■) being continuous through the

foramen of Winslow. The small sac belongs to-the-coeliac compartment,
47

but descends within the fold of the gastrocolic omentum below the

level of the transverse colon.



. Note.The small sac is not a-diverticulum of .the great sac.

The small and great sacs are merely complementary portions of the

peritoneal sac lining complementary portions of the abdominal cavity.

The greater mooring is not attached along the whole length

of the greater curvature,for in its upper part the line of attachment

passes behind the fundus to reach the cardia.
97

Note.i.The gastric sheet consists of

gastrohepatic omentum

stomach and floating duodenum

gastrocolic omentum

transverse colon

transverse mesocolon

gastrosplenic omentum

spleen

lienorenal ligament

ii.The inferior surface of the stomach which looks

downwards and backwards rests on

transverse colon

transverse mesocolon

Jancreas

gastrosplenic omentum

spleen - -

lienorenal ligament

left -Gapsule & kidney

abdominal wall
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Vessels and nerves of* the stomach.
54 118

Seejarteries and. pneumogastric nerves

Visceral relations of the stomach.

External
to the right
Poupart line

Between
the Poupart lines

External
to the left
Poppart line

U.C . Liver -

■

Liver ?

Duode num.

Spleen Spleen

Pancreas Pane reas

P. Capsule

Kidney

U.M. Colon,transverse. Colon,transverse.

IjOO SPLEEN , (lien)
104

The spleen is situated in the gastrolienal ligament, the

external peritoneal layer of which it bulges out so as to be almost

entirely in relation to the great sac. Internally it is wedged in be-
99

tween the stomach in front, the left suprarenal capsule (?) and
123 61.62

kidney behind, and the colon below. Externally it rests .

against the posterior and lateral slopes of the diaphragm. Prom its
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narrow upper-end which lies. within-the epigastrium it extends -

downwards, outwards and slightly forwards tirough the left hypochon-

drium following the course of the 9th,10th and 11th ribs until its

broad lower end rests above and external to the splenic flexure of
57

thd. colon and the colicophrenic ligament (sustentaculum lienis) .

105
Above the colon it is touched by the tail of the pancreas . The

spleen has thus two surfaces, parietal and visceral, and a dividing
74

margin or border (cf.) liver.

101 The external,parietal, or phrenic surface is triangular

and convex,resting against the diphragm.

102 The internal, or visceral surface is also triangular
100

and is moulded by the stomach, kidney, and splenic flexure of .

the colon into three main impressions, the gastric above and in

front, the renal above and behind, the colic below. The impres¬

sions are separated from each other by three ridges, gastrorenal,
ic

colicophrena!, and gastrocolic, of which the gastrorenal is the best
/

marked so that it is sometimes called the internal border of the

spleen. On the gastric impression (a) close Reside the point of con¬

vergence of the three ridges is the pancreatic impression for the

tail of the pancreas, and (b) parallel to the gastrorenal ridge is the
115

hilum, a slit through which vessels and nerves enter and leave the

spleen.



The dividing margin or border of the spleen consists of

three .parts, gastric, renal,and colic, separated by three angles,

gastrorenal, colicorenal,and gastrocolic.- In accordance with its

position it may be described as consisting of three parts, anterior,

posterior, and inferior, separated by three angles, posterior or

vertebralinferior, and anterior.

Note. "When the spleen is at too high a level to be in rela¬

tion with the splenic flexure its form is modified chiefly by the

narrowing of the lower end. The colic impression vanishes, the two

ridges which should have bounded it coinciding to form a single ridge

which appears as a continuation of the gastrorenal ridge. The viscer¬

al surface is thus moulded into two impressions, gastric and renal,

the former of which presents a small impression for the tail of the

pancreas .

PERITONEUM of the spleen. -The spleen lies between the two
36.97

peritoneal layers of the gastrorenal ligament.which it thus divides

into the gastrosplenic omentum and the lienorenal ligament.

From the superior surface of the stomach the peritoneum

of the great sac sweeping round the greater curvature passes over the

gastrosplenic omentum to the hilum of the spleen,thence over the spleen

by way of the gastric impression,phrenic surfacd, and renal impression to

the gastrorenal ridge, and finally over the lienorenal ligament to the

greater gastric line where it turns outwards over the left suprarenal
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121 122

capsule and kidney. - - .

From the inferior surface .of the stomach the peri¬

toneum of the small sac passes over the gastrosplenic omentum to

the hilum of the spleen, thence over the spleen by way of the

gastric impression to the gastrorenal ridge and finally over the

lienorenal ligament to the greater gastric line where it turns in¬

wards over the left suprarenal capsule and kidney.

Vessels and nerves of the spleen.
54 118

See arteries, and right pneumogastric nerve.

Visceral relations of the spleen.

External
to the right
Poupart line.

Between
the Poupart lines.

External
to the left

Poupart line.

Liver ?

u.c.
Stomach Stomach

Pancreas

p. Capsule

Kidney Kidney

U.M. • Colon,transverse

descending
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105 PANCREAS

51.52
The pancreas lies within the epigastrium and. to some extent

within the left hypochindrium. - It is fixed at the level of the

transverse colic line in front of the great bloodvessels and the
121 122

left suprarenal capsule and kidney. The head is encircled by
93.65 100

the duodenum, the tail touches the spleen. The transverse
61

colon is attached by its mesocolon in front of the head and along

the anterior border of the body so that the pancreas is in relation not
99

only with the stomach and duodenum in the coeliac but also with the
66

duodenum and jejunoileum . in the mesenteric compartment.
105

106 The head is fixed in front of the inferior vena cava

and to a slight extent also in front of the aorta. The duodenum over¬

laps it above, descends in a groove on its right side (duodenal im¬

pression) , and is itself overlapped by the pancreas below. The trans¬

verse colon is fixed along the transverse colic line below which the head
88

is overlapped by coils of jejunoileum. The common bileduct descend¬

ing behind the first and then between the pancreas -and the second part
110

of the duodenum joins company with the pancreatic duct, and the two

ducts piercing obliquely the inner wall of the second -part about its

middle open by a common orifice on the biliary -papilla. The orifice -

is smaller than either duct. The common lumen immediately preceding

the orifice is relatively wide and is known as the ampulla of Vater.
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107 . . The .neck .ascends from .the right upper part of the head to-
92

wards the left.- - It l-ies below and behind the pylorus.

108 The body is wedged in between the stomach in the coeliac,

and the duodenum and jejunoileum in the mesenteric compartment. It

has consequently three surfaces and three borders.

The posterior surface is fixed in front of the aorta

and the left suprarenal capsule and kidney.

The anterior border coincides with the transverse

colic line to which the transverse mesocolon moors the transverse

colon.

The superior surface is moulded by the inferior

surface of the stomach and looks upwards and forwards.

The superior border has important relations to blood¬

vessels.

The inferior surface looks downwards and rests upon

the duodenojejunal flexure, the jejunoileum, and the colon beside
61.62

the splenic flexure.

The inferior border.
105

109 The tail lies above the splenic flexure of the

colon in front of the left kidney, behind the stomach, and internal

to tfve s/?ieen.
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110

88.106

111

- • - Duct of the -pancreas orWirsung's duct. The duct runs from the

tail through the hody-of the gland,descends in the neck and then passes

transversely through the head to join company with .the common bileduct.

PERITONEUM of-the pancreas. The peritoneum covering the pan¬

creas is divided into-two portions by the attachment of the transverse col¬

on and mesocolon along the transverse colic line.

The inframesocolic portion lies in the mesenteric compart¬

ment and belongs to the great sac.

The supramesocolic portion lies in the coeliac compartment,

and belongs for the most part to the small sac. To the right of the gas-
97.116

troduodenal artery however part of the pancreas may be covered by

peritoneum belonging to the great sac.
54

Arteries of the pancreas.

Relation of the pancreas to bloodvessels.

Visceral relations of the pancreas.

119

External
to the right
Poupart line

Between
the Poupart lines.

External
to the left
Poupart line

u.c. Stomach & Duodenum Stomach

Spleen

p. Capsule

Kidney Kidney

U.M. Colon,transverse

Duodenum & jejunoileum

Colon,transverse
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112. VESSELS AMD NERVES OF THE UNPAIRED ORGANS

-OP-THE GOELIAG GQMPARTMENT -

113 The coeliac territory comprises the unpaired organs of* the

coeliac compartment, viz.,

Liver and gallbladder

Lower end of the oesophagus, stomach, and supra-

mesocolic portion of the duodenum.

Spleen

Pancreas
132

The coeliac artery is the first unpaired visceral branch

of the abdominal aorta from the front of which it arises at the upper

border of the pancreas. It soon divides into three branches, coronary,

splenic, and hepatic.

The hepatic veins pads directly from the liver to the
136 78

iU.^e.Dior_Yesa_Sa;Ya as it lies in its fissure, returning the

blood not only of the coeliac but also of the superior and inferior

mesenteric territories.

The blood supplied to the liver by the hepatic
116

]2£§£2^©s_pf_the_hepatic_artery flows through capillaries in the

liver from which it is drained by. the hepatic veins.

The blood supplied to the remaining unpaired

Yi§QSra of the abdomen proper after passing through capillaries in
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the respective organs is .collected .into .the portal_vein . and then

flows through capillaries in the liver from which it is finally-

drained by the hepatic veins.

Thecoeliac lymphstream drains the Goeliac territory
139

into the coeliac glands which lie around the trunk of the coeliac

artery and in front of the aorta. - ... . .

The coeliac sympathetic nerve plexus an offshoot of the
143

aortic plexus, surrounds the trunk of the coeliac artery.

114. The coronary territory comprises

Oesophagus lower end.

Stomach,(a) cardia and fundus as far as the summit,

(b) lesser curvature almost as far as the

pylorus.

The coronary artery runs from the coeliac artery upwards,
36

raising the falx coronaria or left pancreaticogastric fold, to the

cardia where it divides into two branches, the oesophageal ascending

to supply the lower end of the oesophagus and the cardia and fundus

of the stomach as far as the summit, the gastric descending to supply

both surfaces of the stomach from the lesser curvature.

The coronary vein corresponds to the coronary artery but
117

it terminates in the portal vein.

The coronary lymphstream flows into the coeliac glands.
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Glands are found (1) along the lesser curvature (2) encircling the

cardia, (3) along the trunk of the coronary artery in the falx.

The coronary sympathetic nerve plexus.is an offshoot

of the coeliac plexus along the coronary artery.

115. The splenic territory comprises

Stomach — from the summit of the fundus to the

middle of the greater Gurvature.

Spleen

Pancreas — body and tail

The splenic artery runs from the coeliac artery to the

left in a groove along the upper border of the pancreas in front of

the left suprarenal capsule and kidney and then by way of the lienore-

nal ligament to the hilum of the spleen, where it breaks up into its

splenic branches. Besides pancreatic branches it also gives off the

vasa brevia and the left gastroepiploic artery which reach the stom¬

ach by way of the gastrosplenic omentum and proceed the former towards

the fundus, the latter along the greater curvature towards the pylorus.

The splenic vein corresponds to the splenic artery, but

as it passes from left to right behind the body of the pancreas, it
70

receives the iPPe£ior_mese_nberic vein, and it terminates behind

the neck of the pancreas by joining the superior mesenteric to form
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the portal vein.

- The splenic lvmphstream flows into the coeliac glands.

Glands are found-(1) at the hilum of the spleen,(2) along the trunk of

the splenic artery at the upper border of the pancreas.

The splenic sympathetic nerve plexus is an offshoot of

the coeliac plexus along the splenic artery.

116 The hepatic territory comprises

Liver and gallbladder

Stomach towards the pylorus and duodenum — supra-

mesocolic portion.

Pancreas — upper part of the head.

The hepatic artery runs from the coeliac artery to the

right along the upper border of the pancreas turns forwards raising
36

the falx hepatia or right pancreaticogastric fold to the upper border
*

88
of the duodenum, and ascends in the gastrohepatic omentum to the-trans¬

verse fissure of the liver where it divides into its two hepatic branch¬

es, of which-the right branch gives-the cystic artery to the-gallbladder.

The hepatic artery also gives off the pyloric artery to supply the lesser

curvature for a short distance and the gastroduodenal artery which des¬

cends behind the duodenum in front of the head-of the pancreas and

divides into the £ight_gastroepigloic for the greater curvature and

the superior pancreaticoduodenal for the pancreas and duodenum.
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The hepatic veins do not accompany the hepatic artery in

any-part of its course but pass directly from the liver to the inferior

vena_caya as it lies in its fissure. They return the blood not only

from the hepatic territory but from the whole of the coeliac as well

as the superior and inferior mesenteric territories.

- The hepatic lvmphstream flows into the coeliac glands.

Glands are found (1) beside the hepatic branches at the transverse

fissure, beside the common bileducty and along the trunk of the-hepat¬
ic artery in the gastrohepatic omentum, in the right pancreaticogastric

fold, and along the upper norder of the pancreas, (2) beside the pylor¬

ic artery in the gastrohepatic omentum, (3) beside the right gastro¬

epiploic artery in the gastrocolic omentum, (4) beside the bifurcation

of the gastroduodenal artery in front of the head of the pancreas.

The hepatic sympathetic nerve plexus is an offshoot of

the coeliac plexus along the hepatic artery.

117 Note. Portal Vein. The portal vein drains into the liver all the

unpaired-visceral blood of the abdomen proper except that which is -

116

supplied to the liver by the hepatic branches of the -hepatic artery.
67

The inferior_mesenteric_territory is drained
70 115

by the inferior mesenteric vein into the splenis vein.

The superior_mesenteric_territory is drained
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by the superior mesenteric vein which joins the splenic to form the

portal vein.
113

The coeliac_territory (except the liver)
114 115

is drained by the (1) coronaryf (2) splenic, (3) pyloric, superior
116

pancreaticoduodenal and cystic veins into the portal vein, and by
70

the right gastroepiploic into the superior mesenteric vein.

(a) The portal vein begins behind the neck of the pancreas in

front of either the upturned portion of the head of the pancreas or the

left border of the inferior vena cava. (b) It ascends behind the neck

of the pancreas and first part of the duodenum in front of the inferior
116

vena cava, (c) Passing forwards in the right panereaticogastrie fold
88

it ascends behind the common bileduct and hepatic artery in the free

margin of the gastrohepatic omentum which is separated by the foramen of

Winslow from the inferior vena cava, (d) It terminates at the right end
95

of the transverse fissure of the liver where it is separated by the

caudate lobe from the inferior vena cava. The portal vein (i) is formed
r

by the junction of the superior mesenteric and splenic veins, (ii) Re¬

ceives in its course the coronary, pyloric, and-superior pancreatico¬

duodenal veins, and (iii) terminates by dividing into right and left

branches. The right branch, which-is short and wide, receives the

cystic vein, and enters the right lobe .of the liver. The left branch

is longer and narrower. It passes to the left along the transverse fis-
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sure giving branches to the quadrate and Spigelian lobes, then crossing

the-longitudinal-fissure-it enters the left lobe. Beside the longitudin-
78

al fissure it gives attachment to two fibrous cords, in front to the

ob 1 itera.t,e^_"u.mbil±cafl_'vel.n., behind to the 2tliterated_ductus_venosus.
Silent

In the foetus both these structures are taken so that blood returning

from the placenta by the umbilical vein passes partly through the portal

vein into the liver, partly through the ductus venosus into the inferior

vena cava.

118. Note. Pneumogastric nerves. From the oesophageal plexus in the thor-
150

ax these nerves descend through the oesophageal opening in the dis-

phragm into the abdomen.

The left pneumogastric nerve, entering the abdomen in

front of the oesophagus distributes itself along the lesser curvature

and over the 0:£* stomach, and communicates with the

hepatic sympathetic plexus.

The right pneumogastric nerve entering the abdomen behind

the oesophagus, distributes itself over the inferior_surface of the stom¬

ach, and communicates with the coeliac, splenic^ and renal sympathetic

plexuses.



"ARTBU I 'E S VEINS

Aorta

i. Coeliac

Splenic

Pancreatic

Hepatic

Gastroduodenal

R.gastroepiploic ?

Sup.panereaticoduod

Superior mesenteric

Inf.pane reaticoduodenal

ii. Suprarenal

Renal

Inferior vena cava

enal

Left suprarenal

Left renal

Portal vein

Splenic

Pancreatic

Sup.pancreaticoduodenal

Superior mesenteric
R.gastroepiploic
Inf.pancreaticoduodenal

Inferior mesenteric
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III- 124
120 Paired organs.

The paired organs consist of

Suprarenal capsules.

Kidneys.

Testes.

121 SUPRARENAL CAPSULES.

51.52
The suprarenal capsules lie wholly within the epigastric re-

122

gion surmounting the upper end of the kidneys. They are somewhat

triangular and are flattened so as to have two surfaces, anterior and

posterior.

Right capsule Left capsule

The anterior surface is The anterior surface rests

to a large extent bared of
87

99

against the stomach and is

PERITONEUM bv (a) the liver covered bv PERITONEUM except

(b) the inferior vana cava where it is crossed by (a) the
104

and sometimes (c) the second
93

lienorenal ligament and (b) the
105 115

part of the duodenum. The pancreas and splenic vessels.

hilum is situated in its The hilum is situated in its

upper part. lower part.

The posterior surface is fixed partly to the diaphragm,

partly in front of the upper end of the kidney,(renal im-

pression).
1
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Vessels and nerves of the suprarenal capsules.

Visceral relations of the suprarenal capsules.

External
to the right
Poupart line.

Between
the Poupart lines.

External
to the left

Poupart line.

u.c.
1

Liver |

Duodenum fstomach

JSpleen ?
•

IPancreas
p.

1
Kidney 'Kidney

1

122 KIDNEYS.

51.52
The kidneys lie for the most part within the epigastric

region, but they usually descend slightly below the subcostal plane

and about one third of each lies external to the Poupart plane. Each

kidney may thus lie within four regions.

The kidneys are fixed to the diaphragm and posterior abdominal

wall, the left at a higher level than the right. Each is crossed by
123

the transverse colon so as to fall partly within the coeliac,

partly within the mesenteric compartment. Each has an anterior sur¬

face , a posterior surface, and a dividing: margin or border. Owing to

the forward projection of the vertebral column with the muscles which
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lie along it?the inner border df each kidney is tilted forwards so that

the .outer border looks almost directly backwards, while the surfaces

look not only forwards and backwards but also outwards and inwards res¬

pectively. In addition the long axis of each kidney is oblique, the

upper end or pole being nearer the middle line than the lower. The

hilum being on the inner border looks also somewhat forward, an appear¬

ance which is heightened by the greater projection of its posterior lip.

If then the kidney be regarded as having a visceral and a parietal surface,
«

the visceral surface will include the anterior surface and inner border,

the parietal surface will include the posterior surface and outer border.

PERITONEUM.of the kidneys.

Right kidney Left kidney

123
The visceral surface is The visceral surface is

bared of peritoneum by (a) the bared of peritoneum by (a) the

suprarenal capsule, (b) the duo¬ suprarenal capsule ^b) the
104

denum (c) the colon. lienorenal ligament, (c)
105

the pancreas and splenic
115

vessels.
124

The narietal surface is fixed to the diaphragm and

posterior abdominal wall.
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Vessels and, nerves of the kidneys.

127

Visceral relations of the kidneys.

External
to the right
Poupart line.

Between
the Poupart lines.

External
to the left
Poupart line.

u.c. Liver
1

Duodenum'Stomach

1
1
(Pancreas

Spleen

Pancreas

p.
1

Capsule |Capsule

U.M. Colon,transverse

ascending

1
1 Colon,transverse

1
|

Colon,transverse

descending

Jejuno ileum. Duodenum 1 Jejunoileum
1

Jejunoileum

Note. The visceral relations of the kidneys may be stud¬

ied constructively as follows.

Right kidney. Left kidney

The risht suprarenal cap- The left suprarenal cap¬

121
sule surmounts the upper end sule surmounts the upper end

of the kidney,and is fixed of the kidney and is fixed

partly to the diaphragm,part¬ partly to the diaphragm,part¬

ly in front of the kidney. ly in front of the kidney.



U.M. The colon is fixed in

front of the kidney as follows-
60

The ascending colon

ascends and is fixed in front of

the outer part of the kidney,
61

The transverse colon

crosses inwards and is fixed in

front of the kidney rather below

the hilum.*

The duodenum,descending in

front of the inner border of

the kidney is orossed by the

transverse colon,so that both
93

its supramesocolic and infra-

mesocolic portions are in re¬

lation with the kidney. The
65

inframesooolic portion

emerging from.behind the trans¬

verse colon descends and is

The colon is fixed in

front of the kidney as follows-

The transverse colon

crosses outwards in front of

the kidney rather above the

hilum.
62

The descending colon des¬

cends and is fixed along the outer

part of the kidney.



fixed in front .of the inner

border of the kidney internal

to the ascending colon.
66

The ,i eiunoileum may

overlap the kidney within

the bend of the colon,i.e.

the hepatic flexure,external

to the second part of the

duodenum.
87

The liver rests in front

of the outer part of the kid¬

ney, above the hepatic flex¬

ure of the colon.

The duodenum in its supra-
93

mesocolic portion descends

and is fixed in front of the

inner border of the kidney

above the traiasverse colon

and internal to the liver.

129

The .ie.iunoileum overlaps

the kidney within the bend of

the colon, i.e. the splenic

flexure

99
The stomach rests in front

of the inner part of the kidney

above the transverse colon.

100
The spleen rests in front

of the outer part of the kidney

above the splenic flexure of the

colon,behind and external to the

stomach.
105

The pancreas is fixed across
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the kidney behind the transverse .

colon, below and behind the stom-

ach and internal to the spleen.

The transverse colon is separated from the inner border of the
65.93

right kidney by the duodenum, and from the left kidney by the
105

pancreas.

124 Parietal relations of the kidneys, Each kidney encased in

a strong fibrous capsule lies embedded in a mass of extraperitoneal
46 148.154

connective tissue ' in front of the bounding fascia, behind
149

which it is in relation with the diaphragm and the muscles of the
155

posterior abdominal wall, viz., transversalis,quadratus lumborum

and psoas, and also with the 12th rib and the transverse processes

of the 1st, 2nd and 3rd lumbar vertebrae.
122

125. Ureters. Each ureter begins at the hilum of the kidney in a

dilatation known as the ureteric pelvis. Descending behind the sper¬

matic artery,in front of the transverse processes of the 2nd to 4th

lumbar vertebrae from which it is however separated by the bounding
154 157

fascia and psoas muscle, it crosses in front of the bifurca-
131

tion of the common iliac artery to enter the true pelvis. Like

the kidney it is fixed to the abdominal wall. The right ureter is
65

crossed in front by the second part of the duodenum and the en-
66

teric'line and lies close to the right side of the inferior vena

cava.138



131

126 TE.ST.E3,

..The testes, originally situated in front of the lower end of

the-kidneys descend in the course of-deve lop$ment into the two
9

evaginations of the musculo-aponeurotic wall which occupy the

scrotum. Bach of these evaginations contains a diverticulum of

the abdominal cavity within which lie

i.Extraperitoneal connective tissue

ii.Testis and vas deferens,

iii.Peritoneum.

Vessels and nerves

for
i.ii. Testes. The testis is a fixed organ,though its posterior

surface is directly attached by extraperitoneal connective tissue to

the bounding fascia which is here represented by the infundibuliform
25 127 129

fascia. The vas deferens, vessels, and nerves are loosely

held together by the extraperitoneal connective tissue so as to form
9

the spermatic cord.

127 Vasa deferentia. The vas deferens on each side

ascends from the epididymis of the testis behind the vessels and
126 25

nerves in the spermatic cord to the internal abdominal ring

where it parts from the other constituents of the cord on the outer
131

side of the external iliac vessels. The vas deferens now

turns inwards above and behind the deep epigastric artery, and

crossing over the external iliac vessels and the interval between these
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vessels .and the pelvic brim,, enters the true pelvis. ...

128 iii.PERITONEUM. .The peritoneum at first consists of the pro¬

cessus vaginalisf -a diverticulum of the peritoneal sac with which it

is in direct communication. The spermatic cord and testis lie -in

the extraperitoneal connective tissue between the infundibuliform
25

fascia. and the processus vaginalis. The portion of the process¬

us vaginalis which is in relation with the spermatic cord or funicu¬

lus spermaticus is called the funicular process; about t he time of

birth its lumen becomes obliterated .and it shrivels up into a small

fibrous band, the ligamentum vaginale. which persists in the adult as

a slender fibrous filament. The portion of the processus vaginalis
35.36

which is in relation with the testis is called the tunica vaginalis;

By the degeneration of the funicular process it becomes cut off from

the peritoneal sac persisting thereafter as an independent serous sac.

The tunica vaginalis descends to a lower level than the testis; it

also reaches a higher level so as to be in relation with the lower part

of the spermatic cord. It consists of a parietal and a visceral por¬

tion.

Note. The testes, like the ovaries are covered not by peri tone-urn

but by germ-epitheliiim.
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129

129
Vessels -and nerves of the testes,

iv. - VESSELS and -NERVES OP THE PAIRED ORGANS

Arteries Veins Lymphstreams Nerves (symp. plexuses)

Suprarenal

Renal

Spermatic

Arteries. The arterial supply is derived from the paired-
132

visceral branches of the abdominal aorta with an additional

supply from the inferior phrenic arteries.

The suprarenal arteries arise from the sides of the
132

aorta behind the pancreas opposite the origin of the superior

mesenteric artery. Each artery passes outwards and upwards on the

crus of the diaphragm. The capsules are also supplied by the

suprarenal branches of the inferior phrenic and the suprarenal

branches of the renal arteries.
132

The renal arteries arise from the sides of the aorta

behind the pancreas immediately below the origin of the superior

mesenteric artery. Each artery passes transversely outwards on

the crus ,of the diaphragm and the psoas muscle, and at the hilum

of the kidney breaks up into its renal -branches, -al-1 of which are

usually in front of the ureter thsrugh one or more may be behind it.



The right renal artery passes behind the inferior vena cava and the

second part of the duodenum, the left behind the body of the pan¬

creas. Branches -- -

Suprarenal.

Renal. •

Ureteral.
132

The spermatic arteries arise from the front of the aorta

below the pancreas but above the origin of the inferior mesenteric

artery. Bach artery passes outwards and downwards on the psoas

muscle and in front of the ureter towards the internal abdominal

ring to join the other constituents of the spermatic cord. The

right artery passes in front of the inferior vena cava, behind the

third part of the duodenum, the termination of the ileum,and the

appendix, the left passes -behind the iliac colon. In the cord the

spermatic artery is tortuous.

Branches. ...

Ureteral.

Terminal.

Bpididvmal.

Testicular. -

The artery to the_ vas is derived from the inferior or some¬

times the superior vesical artery in the pelvis and accompanies the
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vas deferens as far as the testis)

Veins. .

The suprarenal ..veins return the blood from the supra-
136

renal capsules to -the inferior vena cava, the right vein directly,

the lgft by way of the left renal vein.

The renal veins return the blood from the kidneys to the
136

inferior vena cava. The left vein also receives the left supra¬

renal and left spermatic vein. Each renal vein usually lies below

and in front of the artery.

The spermatic veins return the blood from the testes to the
136

inferior vena cava, the right vein directly, the lgft by way of

the left renal vein. In the spermatic .cord the veins are numerous

and form the pampiniform plexus which lies for the most part in front

of the other constituents of the cord. Near the internal abdominal

ring the plexus terminates in two veins which accompany the artery for

some distance before joining to form a single trunk.

Lvmphstreams.

The suprarenal, renal and spermatic lymphstreams flow into
139

glands on the sides of the aorta.
143

Nerves,(offshoots of the aortic sympathetic-plexus. )

The suprarenal, renal, and spermatic plexuses accompany the

corresponding arteries. Each suprarenal plexus receives twigs fuom

the inferior phrenic and renal plexuses (cf. arteries) and each renal
plexus gives twigs to the suprarenal and spermatic plexuses (cf.veins).
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Great Vessels and Nerves.

136

Arteries Veins.
Nerves(sym-

Lymphatics'. pathetic).

Thoracic duct Lumbar gan-
& receptaculum gliated cords
chyli

Aorta

Common iliac

External iliac

Inferior vena cava

Common iliac

External iliac

Aortic lymph- Aortic plexus
stream

Common iliac Hypogastric
plexus

External iliac

Internal iliac Internal iliac Internal iliac

Arteries.

The abdominal aorta is the direct continuation of the thor-
150

acic aorta. It begins at the aortic opening in the diaphragm

opposite the lower border of the 12th thoracic vertebra,descends

mon ligament and vertebral column, and ends opposite the middle of the

4th lumbar vertebra by dividing into its pelvicrural branches, the com¬

mon iliac arteries.

The common iliac arteries begin at the bifurcation of

the aorta, and, descending towards the midpoints between the symphy¬

sis pubis and the anterior superior iliac spines, end at the level of

the lumbosacral articulation by dividing into the external and inter¬

nal iliac arteries.

between the crura of the diaphragm in front of the anterior com-



The .external iliac arteries begin at the points

of -bifurcation -of the common iliac arteries and, descending to -the

midpoints between the symphysis pubis and the anterior superior

i-l-iac spines, end behind the ligaments of Poupart where they are con-
6

tinuous with the femoral arteries. ' To the anterior and lateral

abdominal walls they give off
43

The deep epigastric arteries.
43

The deep circumflex iliac arteries.

The internal iliac arteries descend into the

pelvis but give some supply to the abdomen proper, viz.

The iliolumbar arteries reascend into the

iliac fossae behind the points of bifurcation of the common iliac

arteries and behind the psoas and iliacus muscles.

(Nutrient branches for the iliac bones

reascend into the iliac fossae from the obturator arteries in the

pelvis).
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Branches of the abdominal aorta.

- vise

Unpaired-

E R A L

Paired

P A R I E T

Paired

A L

Unpaired

PELVICRURAL

Paired.

■

113
Coeliac

152
Inf.Phrenic

L

u

m (4)

b

a

160
r

.

160
Mid.sacralx

131
Com.Iliac
Ext.Iliac

X

Int.Iliac

Pancreas
CO

Sup.mesentericu° SuprareniS9
Renal

Duodenum

(3rd pari ,) 69
Inf.mesenteric

Spermatic

x Note. The middle sacral artery gives off* the 5th

pair of* lumbar arteries. The internal iliac artery on each side

gives off the iliolumbar artery.
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133 Relations of the abdominal aorta.

1. Peritoneum above the pancreas and below the duodenum

except at the enteric line.

2. Unpaired viscera.

Pancreas.

Duodenum.

3. Unpaired-visceral.

Coeliac artery, and splenic vein.

Superior mesenteric artery.

Inferior mesenteric artery.

4. Paired-visceral vessels.

Suprarenal arteries.

Renal arteries, and left renal vein.

Spermatic arteries.

5. Great vessels and nerves.

Inferior vena cava.

Aortic lymphatic vessels and glands with the

receptaculum chyli and thoracic duct.

Aortic sympathetic plexus with the semilunar

ganglia.

6. Parietal vessels and nerves.

Inferior phrenic arteries.
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. . . . ... Lumbar arteries, with the left lumbar veins

and. vena azygos major,

-Middle sacral artery.

7. Parietes.-

Crura of the diaphragm.

Anterior common ligament.

Upper four lumbar vertebrae with the inter-

vening discs.

134 Relations of t]le common iliac arteries

Right. Left.

1. Peritoneum

2 Superior.haemorrhoidal vessels.

3. Ureter

4. Inferior vena cava

Common iliac vein

Left common iliac vein

Common iliac lymphatics

Sympathetic cord

Communicating branches between the aortic and

hypogastric plexuses.

5. Iliolumbar vessels.

Obturator nerve

Lumbosacral cord.
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135

1.

2.

3.

4.

5.

136

Psoas fascia arid muscle.

Anterior common ligament

Lumbar vertebrae, 4.5, with the inter-

vening disc.

Right

Relations of t:be external iliac arteries.

Left.

cumflex iliac vein.

Peritoneum.

Ureter ?

Vas deferens.

External iliac vein with the deep cir-

External iliac lymphatics.

Genitocrural nerve with its genital branch.

Obturator nerve.

Fascia iliaca with the psoas muscle.

Veins.

The internal iliac veins ascend out of the

pelvis.

The external iliac veins begin on the inner

side of their arteries, but they become more and more posterior

until at the level of the lumbosacral articulation they end behind

the internal iliac arteries by joining the internal iliac to form
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the common iliac veins. From the anterior and lateral abdominal

walls they receive
43

The deep epigastric veins.
43

The deep circumflex iliac veins.

The common iliac veins ascend to the right side of

the 5th Lumbar vertebra where they unite behind and to the outer

side of the right common iliac artery to form the inferior vena

cava. They receive

The iliolumbar veins. The left common iliac

vein also receives

The middle sacral vein.

The inferior vena cava begins on the right side of the

body of the 5th lumbar vertebra behind and to the outer side of the

right common iliac artery, ascends in front and to the right of the

vertebral column and right crus of the diaphragm, and leaving the
150

abdomen through the foramen quadratum at once enters the pericar¬

dium. In contact with the aorta below, it is separated from it above

by the right crus.

\
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Tributaries of the inferior vena cava.

V I S -C E R A L PARIETAL PELVICRURAL

Unpaired- Paired- Paired. Unpaired. Paired.

Hepatic

R.suprarenal Inf.phrenic
L.suprarenal)

Renal ) L

L.spermatic )
u

R.spermatic
m

b

a

Com.iliac
r Ext.iliac

Int.iliac

138 Relations of the inferior vena cava.
\

1.Peritoneum

At the foramen of Winslow between the liver

and duodenum.

Below the duodenum except at the enteric line.

2.Unpaired viscera.

Liver.

Duodenum

Pancreas.
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3.Unpaired-visceral vessels.

Portal vein.

4.Paired viscers

Right suprarenal capsule.

Right ureter.

5.Paired-visceral vessels.

Right suprarenal artery.

Right renal artery.

Right spermatic artery.

6.Great vessels and nerves.

Aorta with the right common iliac artery.

Aortic lymphatics.

Right sympathetic cord,and right semilunar

ganglion.

7.Parietal vessels.

Right inferior phrenic artery.

Right lumbar arteries.

8.Parietes.

Right crus of the diaphragm.

Right psoas fascia and muscle.

Anterior common ligament.

Lower lumbar vertebrae.
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139 Lymphstreams. ...

The Internal Iliac lymphstreams ascend out of

the pelvis in company, with the internal iliac arteries along

which lie the internal iliac glands.

The external iliac lymphstrearns accompany the

external iliac arteries along which lie the external iliac glands.

Besides draining lymph from the pelvis,perineum and thigh, they re¬

ceive on each side the
43

Deep epigastric,
43

Deep circumflex iliac, and
7

Superficial inguinal,

lymphstreams, the last by way of the superficial inguinal and to some

extent the deep femoral glands.

The canmon iliac lymphstreams, formed by the junction
iliac

of the internal and extemailst reamsv accompany the common iliac
arteries along which lie the common iliac glands. Those glands

which lie between the two arteries are sometimes called the glands

of the promontory. The common iliac lymphstreams drain some lymph

directly from the pelvis.

The aortic lymphstream begins as an upward continuation

of the common iliac lymphstreams. Ascending in company with the

great bloodvessels it is reinforced on the way by tributary streams

corresponding to branches of the abdominal aorta. Finally by four
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140
main trunks it. reaches the receptaculum chvli . which is continued

upwards as the thoracic duct. Numerous -glands surround the aorta,

those on the right side-lying both in front of and behind the infer¬

ior vena cava. The aortic lymphstream is a complex system of -freely

intercommunicating vessels and glands, -and may best be studied by

artificially dividing it into its component parts.

The •pelvicrural lymph from the common iliac streams

flows.through vessels which ascend on the sides of the aorta,finally

converging into two_latera1_trunks which join the receptaculum chyli.

The vessels are interrupted by numerous glands on the sides of the

aorta, those on the right side lying both in front of and behind

the inferior vena cava.

The paired-parietal lymph from the lumbar streams, and

®he paired-visceral lymph from the suprarenal, renal,
129

and spermatic streams joins company with the pelvicrural lymph.

It flows through vessels which pass to glands on the sides of the

aorta.

The unpaired-visceral lymph.
113 71

(a)Prom the coeliac and superior mesenteric

streams the lymph flows through vessels which converge into an

anterior_trunk which joins the receptaculum chyli. The vessels
are interrupted by glands in front of the aorta and around the

trunks of the coeliac and superior mesenteric arteries.
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(b)From the Inferior mesenteric stream the lymph

joins company with the pelvicrural lymph. It flows through vessels

which pass to glands on the sides of the aorta either directly or by way

of glands in front of the aorta beside the origin of the inferior mesen¬

teric artery.

In addition, from the unpaired-viseeral^paired-'visceral f
parietal, and pelvicrural streams some lymph flows through vessels

which pass behind the aorta converging into a posterior trunk which

joins the receptaculum chyli. Besides the glands in front and on the

sides of the aorta through which this lymph may have passed, the ves¬

sels are interrupted' by gLands on the back of the aorta.

140 The receptaculum chyli is merely the dilated commencement

of the thoracic duct. It lies in the epigastric region in front of

the 1st and 2nd lumbar vertebrae immediately to the right of the aor¬

ta under cover of the right crus of the diaphragm In addition to the

four ascending trunks just described it receives two descending -trunks

which pass from thorax to abdomen by way of the aortic opening in the

diaphragm.

141 The thoracic duct lying immediately to the right of the

aorta, ascends from the receptaculum chyli. through the aortic opening
in the diaphragm.



148

142 Tributaries of the aortic lymphstream.

VISCERAL PARIETAL PELVICRURAL.

Unpaired-r Paired- Paired. Unpajred Paired.

Coeliac. L

Sup.mesenteric Suprarenal u

Renal m

Spermatic b

Inf.mesenteric a *

r Common iliac

Ext. iliac

Int. iliac.

143 Nerves (Sympathetic)
131

i. Aortic sympathetic plexus. In the abdanen the aorta

is accompanied by the great aortic plexus of sympathetic nerve fi¬

bres. In its upper part beside the origins of the coeliac and

mesenteric arteries the aortic plexus is interspersed with ganglia

of which the largest are known as the semilunar ganglia. In its lower

part the fibres are gathered into bundles which under the name of the

hypogastric nerves descend in front of and behind the bifurcation of

the aorta and the origins of the common iliac arteries to the sacral

promontory where they form the hypogastric plexus. The aortic plexus
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distributes subordinate plexuses to branches of the abdominal aorta, viz., the
152 113

inferior .phrenic, the coeliac, .superior mesenteric, and inferior
72 129

mesenteric, and the suprarenal, renal and spermatic plexuses. It re¬

ceives (a) the splanchnic-nerves, formed by the union of the lower peripheral

branches of the thoracic portion of the sympathetic cords,(b) the peripheral

branches of the lumbar portion of the sympathetic cords. •

The semilunar ganglia are two large irregular ganglionic

masses which lie between the suprarenal capsules in front of the crura of the

diphragm,the right ganglion being behind the inferior vena cava. They dis¬

tribute radiating branches (1) upwards to form the inferior phrenic plexuses

(2) inwards and also downwards to accompany the aorta, and to join the coeliac

and superior mesenteric plexuses, (3) outwards and also downwards to join the

suprarenal and renal plexuses. They receive the 1st and 2nd splanchnic

nerves.

144 ii(a)The splanchnic nerves are formed by the union of the lower

peripheral branches of the thoracic portion of the sympathetic cords

and they pierec the diaphragm just above the crura. On each side the 1st
2, pel

and serum el. nerves join the semilunar ganglion, the former at the upper,

the latter at the lower end,(aorticorenal ganglion). The 3rd nerve joins the

the renal plexus.

(b) The: peripheral branches of the lumbar portion of the sym¬

pathetic cords pass inwards in an irregular manner to join the aortic plexus.
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145 iii.The lumbar portion of the sympathetic cords.The gangliated

cords enter the abdomen either by piercing or by passing behind the . .

dipphragm, they descend immediately in front of the anterior common liga¬

ment and vertebral column external to the crura of the diaphragm .along

the inner margin of the psoas muscle and they leave the .abdomen by passing

behind the common iliac arteries. The ganglia are irregular in number,
cLi 5

(4 to 8) and in tdafas position, and are linked into a chain by commissural

cords. They distribute irregularly^-
Peripheral branchesr and also

163

G-ray rami conmxunicantes to the anterior primary divi¬

sions of the lumbar spinal nerves. They Receive

White rami communicanteg from the anterior primary divi¬

sions of the 1st and 2nd, possibly also of the 3rd and 4th lumbar nerves.

Note.The rami communicantes accompany the lumbar vessels
154

beneath the tendinous arches of. the psoas fascia.

Note.The aortic plexus as far as the origin of the superior mes¬

enteric arter#- is known as the solar or epigastric plexus.

Note.The inferior phrenic plexuses are derived from the semi¬

lunar ganglia only; the coeliac and superior mesenteric, the suprarenal

and renal plexuses both from the semilunar ganglia and from the plexus

on the aorta; the inferior mesenteric and the spermatic plexuses from the

plexus on the aorta only. The suprarenal plexus on each side receives
129

twigs from the inferior phrenic and renal plexuses (cf.arteries ) and
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the renal plexus distributes twigs to the suprarenal and spermatic
129

plexuses (cf. veins ).

146 Offshoots of the aortic plexus,

Semilunar ganglia

Plexus on the aorta

VISCERAL PARIETAL

Unpaired- Paired- Paired.

Coeliac

Inf.phrenic

Sup.mesenteric Suprarenal

Renal

Spermatic

Inf.mesenteric
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147 -Roof and, posterior wall of the abdomen.

1.Roof. The roof consists of

Musoulo-aponeurotic wall

(a) Bounding fascia.

(b) Diaphragm muscle and tendon.

(c) Vessels and nerves.
25.154

148 (a) Bounding fascia. On the roof this consists of the

thin diaphragmatic fascia which is continuous below with the fascia

transversalis and the fasciae of the quadratus lumborum and psoas muscles.

149 (b) Diaphragm. The diaphragm, is the musculo-tendinous septum

which forms the floor of the thoracic and the roof of the abdominal cav¬

ity. It lies beneath the lungs and heart and above the liver and stomach

in the shape of a dome consisting of two cupolae separated by a depres¬

sion,the right cupola being the higher. The muscle fibres take origin

from the circumference of the outlet of the thorax and are inserted into

the central tendon.

Origin! - on each side

Fran the posterior surface of the ensiform cartilage.

From the deep surface of the 7th,8th,9th, 10,11th,
23

and 12th costal cartilages, interdigitating with the transversalis.

From the front of the quadratus fascia by means of
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the ligamentum arouatum -externum. , . , . ,

- - - . Erom .the front of the psoas fascia by means of the

ligamenturn arenatorn internum. . . . .

Prom the front of the bodies of the upper lumbar -ver¬

tebrae by means of the crus. on the right side from the 1st,2nd and 3rd,

on the left from the 1st and 2nd only.

Note. The external and internal arcuate ligaments are

merely thickenings of the quadratu.s and psoas fasciae respectively. Be¬

hind the externum the quadratus muscle ascends to its insertion into the

12th rib, behind the internum the psoas descends from its origin from the

12th thoracic vertebra.

Insertion. Prom the circumferential origin the muscle

fibres- pass on every side to the central tendon which is trifoliate..

The lateral leaflets of which the right is the larger, extend outwards

and backwards,the middle leaflet comes forward towards the ensiform

cartilage.

The muscle fibres vary greatly

in their course from origin to insertion. - •

The anterior fibres pass almost horizontally back¬

wards .

The costal fibres obliquely upwards and inwards.

The posterior fibres almost vertically upwards.
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150 . . . Openings. There .a retwo great openings in the substance
. . 136

of .the .diaphragm,the -foramen auadratum in the right lateral leaflet,
- - 91

and the -oesophageal opening behind the base of the left lateral leaflet.
131

The §ortic_ogenir±g lies behind the diaphragm between the crura, which are

connected by a fibrous arch knwon as the niiddle_arcuate_ligament_;.

151 Note.Structures which pass through the thoracic outlet

from thorax to abdomen or vice versa.

A.Beside the circumference of origin.

Between the xiphisternal and first costal slips.
17

Superior epigastric vessels.

Between the various costal slips.
29

Musculophrenic vessels.

7.8.9.10.11th thoracic nerves.

Behind the ligamenta arcuata externa.
160

Subcostal vessels.
164

12th thoracic nerves.

Between the crura (aortic opening)
131

Aorta.
140

Receptaculum chyli and thoracic duct.
161

Vena axygos major.

3.Through the substance of the diaphragm.

Through the crura
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Vena azygos minor inferior
143

Splanchnic nerves.

By way of the foramen quadratum.
136

Inferior vera cava.
152

Phrenic nerve filaments.

By way of the oesophageal opening.
91

Oesophagus.
118

Pneumogastric nerves.

152 (C) Vessels and nerves of the diaphragm.

Arteries Veins. Lymphatics Nerves.

(Superior phrenic)

Inferior phrenic

Various Phrenic (spinal)

Inferior phrenic (symp)

Arteries.

(The superior phrenic arteries,derived from the internal

mammary arteries, accompany the phrenic nerves.)

The inferior phrenic arteries arise either separately or by a
132

common trunk from the front of the abdominal aorta . Bach artery

runs upwards and outwards over the crus of the diaphragm and divides

into two branches of which the anterior passes forwards in front of

the central tendon to anastomose with its fellow, the posterior passes
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Inwards and downwards to supply the lower costal fibres.

Veins correspond to the arteries.

-Lymphatics accompany the vessels and communicate freely with

those on the thoracic surface of the diaphragm.

Ne rves. - -

The phrenic nerves (spinal) descend through the thorax to

pierce the diaphragm on each side of the central tendon,supplying the

muscle from its abdominal surface. Some filaments pass through the

foramen quadraturn.

The inferior phrenic sympathetic plexuses, offshoots of the
143

aortic plexus, accompany the inferior phrenic arteries.

153 ii.Posterior wall of the abdomen.

1.Musculo-aponeurotic wall.

(a)Bounding fascia.

(b)Muscles and aponeuroses.

(c)Deep fascia.

2.Superficial fascia and sMn along with

Vessels and nerves.

154 1.Musculo-aponeurotic wall.
25. 148

(a)Bounding fascia. This is made up of the

Fascia transversalis

Fascia of the quadratus lumborum

Fascia of the iliopsoas (fascia iliaca)



...... ... Fascia transversalis. The fascia transversalis has
25

already been-descibed in relation to the anterior and lateral walls.

Behind, -it becomes fused with the posterior aponeurosis of the transversa-
156

lis to form the fasciae of the quadratum lumborum and psoas muscles.
«

Fascia of the quadratus lumborum. Externally this is

continuous with the fascia transversalis,internally with the fascia of the
149

psoas. Above, it is thickened to form the ligamentum arcuatum externum,

below it is thickened to form the iliolumbar ligament.

Fascia of the iliopsoas or fascia iliaca.

4tQYe_ths_false_pelyis it covers the psoas.

Extermlly it is continuous with the fascia

of the quadratus lumborum.

Internally it is tacked down to the anterior

common ligament along the inner limit of the psoas except opposite the
157

middle of the vertebral bodies where tendinous arches provide for the
160 145

passage of the lumbar vessels and the rami communlcantes of the

sympathetic cord.

arcuatum internum.

Above, it is thickened to form the ligamentum

Below, it descends into the false pelvis.

In_the_false_pelvis it spreads itself out over

the iliopsoas and no septum separates the two component muscles.
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Externally and in front, it .is tacked down to the inner lip of the iliac

crest and the posterior margin of Poupart's ligament in continuity with
25 131

the fascia transversalis except opposite the femoral vessels. Here

the fascia -transversal-is descends in front of the vessels to form the

anterior, while-the fascia iliaca descends behind the vessels to form the

posterior wall of the femoral sheath.

Internally, it -is tacked down to the pelvic

brim in indirect continuity with the bounding fascia of the pelvis.

155 (b) Muscles and aponeuroses.

o( Lateral

Transversalis and its posterior aponeurosis,

the lumbar fascia.

Ob1 iquus intemus.

Ob liquus extemus.

/3 Posterior.

(i) Sheathed by the lumbar fascia.

Quadratu3 lumborum

Iliopsoas

Erector spinae

(ii) Arising from and strengthening the posterior

lamella of the lumbar fascia.

Serratus posticus inferior.

Latissimus dorsi.
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of Lateral -muscles.
23

156. ... Transversalis muscle and lumbar fascia. The

transversalis ends behind .in its posterior aponeurosis which is known as

the lumbar fascia. Proceeding backwards the lumbar fascia divides into
157

two layers to enclose the quadratus lumborum muscle, and each layer

subsequently divides into two, that in front of the quadratus to enclose

the psoas muscle, that behind the quadratus to enclose the erector spinae

muscle. The four layers are finally attached along the vertebral column

as follows, (1) to the intervertebral discs above all the lumbar vertebrae,

the adjacent parts of the vertebral bodies, and the tendinous arches,(2)

to the front of the roots of the transverse processes,(3) to the tips of

the transverse processes, (4) to the spines of the vertebrae and the

supraspinous ligaments.
21

Qblictuus internus. Origin behind is by a

posteri or aponeurosis which at first is fused with but soon becomes dis¬

tinct from the posterior lamella of the lumbar fascia.
19

Obliauus externus. Behind, between origin

and insertion the muscle has a fleshy free_border ascending from the iliac

crest inwards and disappearing behind the anterior border of the latissimus
158

dorsi, by which muscle the obliquus externus is to some extent overlapped.

The interval between the two muscles just above the iliac crest is called

the triangle_of_Petit.
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157 Posterior muscles.

(i)Sheathed bv the .lumbar fascia.

■ ' Q.uadratus lumborum. Origin from the

posterior part of the iliac crest, from-the iliolumbar ligament and from

the transverse processes of the lower lumbar vertebrae. Insertion into

the inner part of the lower border of the last rib, and into the

transverse processes of the upper lumbar vertebrae.

Psoas. The psoas muscle takes origin along¬

side the whole lumbar portion of the vertebral column, descends in front

of the pelvic brim and is inserted into the lesser trochanter of the

femur. Oriygin, (1) ^ive thick fleshy slips from the intervertebral

discs above all the lumbar vertebrae,the adjacent parts of the vertebral
154

bodies,(12th thoracic to 5th lumbar) and the tendinous arches which

span|. the middle of the vertebral bodies to provide for the passage of
the lumbar vessels and the|rami communicantes of the sympathetic cord,
(2) by five slender slips from the anterior surface and lower border of

the transverse processes of all the lumbar vertebrae. into

the apex of the small trochanter of the femur conjointly with the iliacus.

The iliacus muscle is not in relation with the lumbar fascia, but occu¬

pies the false pelvis external to the psoas. Origin from the upper and

outer part of the venter ilii, from the anterior sacroiliac ligament

and from the ala of the sacrum. Insertion, into the tendon of the psoas,

the small trochanter, and below that the shaft of the femur.
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... . .Erector srinae. Origin,from the crest

of -the ilium, the posterior sacroiliac ligament, the back of the

sacrum, and the spines and supraspinous ligaments of the upper sacral

and all the lumbar vertebrae. In the posterior abdominal wall, it forms

a thick solid mass which is prolonged upwards.

158 (ii)Arising from and strengthening the vertebral

aponeurosis, i.e. the posterior lamella of the lumbar fascia.

Serratus posticus inferior. Origin, by-

means of the lumbar fascia from the 11th and 12th thoracic and 1st and

2nd lumbar spines. Insertion by four muscular slips into the 9th,10th

11th and 12th ribs.

Latissimus dorsi. Origin , by fleshy fibres

from the posterior part of the iliac crest, and then by means of the lum¬

bar fascia from the posterior sacroiliac ligament, the back of the sacrum,

and the spines and supraspinous ligaments of the upper sacral, all the

lumbar and the lower 6 thoracic vertebrae; also from the lower 3 or 4
19

ribs by slips which interdigitate with the obliquus externus, and from

the inferior angle of the scapula. Insertion into the floor of the

bicipital groove of the humerus. Prom the itliac crest the anterior border

of the latissimus dorsi ascends outwards forming the posterior side of the
156

triangle of Petit, and it then overlaps the obliquus externus.
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159

Note. The posterior lamella of the lumbar

fascia is not a separate structure giving origin to the various muscles,

but is itself the result of the fusion of their aponeuroses.
11

(c) Deep fascia. The deep fascia covers the latissimus

dorsi, the obliquus externus, and within the triangle of Petit the

obliquus internus.

160 Vessels and nerves of the posterior abdominal wall.

Arteries. Veins. Lymphst reams Nerves (Spinal)

Subcostal 12th thoracic

Lumbar

Middle sacral

Arteries.

The subcostal arteries are the lowest paired parietal branches

of the thoracic aorta. Each runs along the lower border of the 12th rub in

company with the 12th thoracic nerve, and passes behind the ligamentum

arcuatum externum into the abdomen. Crossing in front of the quadratus

lumborum it pierces the posterior aponeurosis of the transversalis on
29

the superficial aspect of which muscle it proceeds forwards.

132
The lumbar arteries arise, 4 pairs from the back of th abdominal

aorta, the 5th pair from the middle sacral artery. They run outwards on

each side round the middle of the vertebral bodies, the upper pairs passing
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behind the crura of the diaphragm. Continuing their course behind-the
154

tendinous arches of the psoas fascia they pass into the psoas muscle .

between -the -two -sets of its slips of origin. Beyond the transverse pro¬

cesses of the vertebrae they cross outwards, the last usually in front of,

the others behind .the -quadratus lumborum muscle. Then piercing the poster-
29

ior aponeurosis of the transversalis they proceed forwards on the super¬

ficial aspect of that muscle, the upper arteries reaching the lateral abdom¬

inal walls. Branches -

Muscular.

Dorsal. Opposite the intervals between the transverse pro¬

cesses of the vertebrae each lumbar artery sends a dorsal branch backwards.

Branches.-

Muscular.

Spinal.

Cutaneous.

Internal.

External.

The middle sacralartery arises from the back of the abdominal
132

aorta just above the bifurcation and descends in front of the 4th and

5th lumbar vertebrae to enter the pelvis. It gives off the 5th pair of

lumbar arteries.
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161 Veins.

. . .The lumbar veins, 5 pairs,correspond to the arteries except

that the fifth pair also- empty themselves directly into the inferior ve-
137

na cava. All the lumbar veins of each side are connected by a

longitudinal anastomosing vessel, the ascending lumbar vein, which

ascends in front of the transverse processes of the lumbar vertebrae

to terminate as an azygos vein.

The vena azygos ma.ior ascends on the right side through the
151

aortic opening in the diaphragm lying immediately internal to the right

crus, and on the right side of the thoracic duct by which it is separated

from the aorta.

The vena azygos minor inferior ascends on the left side

and pierces the left crus.

The middle sacral vein corresponds to the artery but empties
136

itself into the left_CQmmon_iliac_yeini

162 Lymphatics.

The lumbar lymphatics accompany the lumbar arteries and
139

end in glands on the sides of the aorta. Glands may be found be¬

tween the transverse processes of the vertebrae.

163 Nerves. (spinal)

12th thoracic.

Lumbar.(5 pairs)
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Note. Bach of these nerves arises from the spinal cord by a ven¬

tral and a doral root, the latter of which possesses a ganglion. The two

roots unite beside the intervertebral foramen immediately beyond which

the nerve after giving off a minute recurrent branch splits into two

primary divisions.(tfJThe anterior primary divisions supply the body-wall

and limbs. They receive in an irregular manner gray rami communicantes
145

from the ganglia of the sympathetic cords, and in the case of the

1st and 2nd, possible'also the 3rd and 4th lumbar nerves, they give off

Yjhite rami communicantes to the sympathetic cordsj(/3)The posterior primary

divisions supply the muscles and skin of the back.

164 o(Anterior primary divisions.

12th thoracic. The twelfth thoracic nerve passes out¬

wards behind the psoas and the ligamentum arcuatum externum in front of

the quadratus lumborum, and pierces the transversalis on the superficial
31

aspect of which it proceeds forwards to the lateral and anterior walls.

Lumbar. The lumbar nerves combine to form the lumbar

plexus and the lumbosacral cord.

A.Lumbar plexus.The lumbar plexus often receives

a branch from the 12th thoracic nerve. It is formed by the 1st, 2nd,3rd

and part of the 4th lumbar nerves. Each component nerve divides into two

portions, postero-external and antero-internal, and from these portions

nerves are derived as follows.
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i. Postero-external. iiAntero-internal

1. Iliohypogastric

Ilioinguinal

1.2. Genitocrural

2.3.External cutaneous

2.3.4.Anterior crural 2.3.4.Obturator.

( 3.4.Accessory obturator).

i.The iliohypogastric nerve,traversing

the psoas to its outer border, passes in front of the quadratus lumborum,

beyond which it proceeds above the iliac crest superficial to the trans-
31

versalis to the lateral abdominal wall.

The ilioinguinal nerve traversing the

psoas to its outer border below the iliohypogastric nerve follows a
31

similar course to the lateral abdominal wall.

The external cutaneous nerve traversing

the psoas to its outer border, crosses the iliacus to the anterior su¬

perior iliac spine where it passes beneath Poupart's ligament to enter

t±te=±±iigli. The anterior crural nerve, traversing the

psoas to its outer border descends in the groove between the psoas and il¬

iacus muscles to Poupart's ligament beneath "which it enters the thigh exter¬

nal to the femoral sheath.



. ■ ii.The genitocrural nerve, traversing

the psoas to its anterior surface, descends on the outer side of the

common and external -il-iac vessels behind -the ureter, and divides into

two branches which proceed to Poupart's ligament.

The genital branch lies in front of

the termination of the external iliac vessels, and passing through the
22

internal abdominal ring accompanies the spermatic cord to end by

supplying- small branches to the scrotum. Blanches are also giyen off

(a) to the external iliac artery, (b) to the cremaster muscle, (c) to

join the spermatic plexus.

The crural branch descends into the

thigh lying in front of the outer side of the femoral artery within the

femoral sheath.

The obturator nerve, traversing the

psoas to its inner border,descends behind the common and on the outer

side of the internal iliac vessels to enter the pelvis.

(The accessory obturator nerve when pres¬

ent , traversing the psoas to its inner border, passes forwards over the

pelvic brim behind the external iliac vessels and then descends over the

front of the os pubis into the thigh.)

B.Lumbosacral cord. The remaining part of the

4th and the whole of the 5th lumbar nerve, traversing the psoas to its
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inner border, divide each. Into an anterior and a posterior branch. The

two anterior and -the two posterior branches unite to -form respectively an

anterior and a posterior trunk which together are known as the lumbosacral

cord, descending into the pelvis to help in the formation of the sacral

plexus.

165 Posterior primary divisions.

12th thoracic. Passing backwards through the

erector spinae the nerve divides into an internal, muscular,
166

and an external cutaneous branch.

Lumbar. The 1st,2nd and 3rd, divide similarly each
166

into an internal, muscular, and an external cutaneous branch.

The 4th and 5th usually supply only muscular

branches. The 5th may send a communicating branch .to the 1st sacral.

166 2.Superficial fascia and skin.

Superficial fascia. This is usually thick containing

much fat.

Vessels and nerves.

Arteries.

The dorsal branches of the lumbar arteries

terminate by dividing into internal and external cutaneous branches.

Veins.

Lymphatics.



Groin-ward. Below the umbilicus the

superficial lymphatics converge on the superficial inguinal glands.

Axillaward. Above the umbilicus they

converge on the axillary glands which are all deep.

Nerves.

11th and 12th thoracic.

1st - 3rd lumbar.
165

The external branches of all

these nerves descend and become superficial above the iliac crest over

which they cross to supply the skin of the thigh.

Skin. Through the skin can be felt the 12th rib above,

the iliac crest below, and the 12th thoracic and all the lumbar spines

in the middle line. The skin surface presents a mesial spinal fur¬

row banked on each side by the prominence of the erector spinae muscle.



INDEX.
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INDEX.

Abdomen .1
Abdomen proper 1
A. Anterior and-lateral walls. 2
B. Cavity 32

contents 32
compartments 48
coeliac 73
mesenteric 55
superior 66
inferior

C. Roof and posterior wall. 147
Allantois and urachus 4. 39
Ampulla of Vater 88. 106
Angle, subcostal or infracostal 2
Aorta, v Arteries.
Aponeuroses
A. Of anterior and later walls

(a) deep fascia 11
(b) of lateral muscles

forming linea alba 14
forming rectus sheath 15
of obliquus extemus muscle 19
of obliquus internus muscle 21
of transversalis muscle
anterior 23

(c) bounding fascia 25
B. Of roof

bounding fascia 148
C. Of posterior wall

(a) bounding fascia 154
(b) of transversalis muscle

posterior ("lumbar fascia") 156
vertebral 158

(c) deep fascia 159
Appendices epiploicae 55
Appendix vermiformis 59
Arches
crural
superficial 19. 41
deep 25. 41

tendinous, of psoas fascia 154



Arteries, see also vessels and nerves.
Aorta

- thoracic 29
abdominal 131

appendicular 68
caecal 68
capsularor suprarenal 129
circumflex iliac

superficial 6
deep 29. 43. 131

coeliac 113
colic

right and middle 68
left 69

coronary 114
cremasteric 43
cutaneous
of anterior and lateral walls 6
of posterior wall, i.e. of back 166

cystic 116
dorsal branches of lumber 160
enteric or vasa intestini tenuis 68
epididymal 129
epigastric.
superficial 6
superior 6. 17. 29
deep 6. 17. 29. 43. 131.

femoral 131

gastric 114
gastroduodenal 116
gastroepiploic
left 115
right 116

haemorrhoidal, superior 69
hepatic 116
hypogastric,obliterated 39
ileal 68
ileocolic 68
iliac
circumflex, q.v.
common 131
external
internal

iliolumbar 131
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inguinal, superficial 6
intercostal 29
lumbar 29. 160
mammary, internal 29
mesenteric
-superior 68
inferior 69

musculophrenic 29
nutrient, of obturator 131
oesophageal 114
paired-visceral branches of abdominal aorta 129
pancreatic
of hepatic 116
of splenic 115

pancreaticoduodenal
inferior 68

superior 116
parieted branches of abdominal aorta 152. 160
phrenic 152
inferior
superior

pubic 43
of deep epigastric
of obturator

pubic,superficial external 6
pyloric 116
renal 129

sacral, middle 160
sigmoid 69
spermatic 129
spinal,of lumbar 160
splenic 115
subcostal 29.160
suprarenal 129
testicular 129
unpaired-visceral branches of abdominal aorta 67. 112
ureteral 129
of vas deferens I^
vasa brevia 115
vasa intestini tenuis, or enteric 68

Bladder
gall 88
urinary 38

Caecum 59
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Canals
inguinal 28
crural 41

alimentary 4-9
Capsules, suprarenal 121
Cardia, of stomach 92
Cavity,abdominal v Abdomen proper
Classification of organs v Organs
Colon 56

Compartments of abdominal cavity v Abdomen proper
Connective tissue, extraperitoneal
general 33
A. in relation to anterior lateral walls. 38
B. in relation to roof and posterior wall. 46

of testis and spermatic cord 126
Cords
umbilical 4. 14. 39
spermatic 9. 12. 20. 22. 24. 26. 126
coverings of 27

gangliated, of sympathetic
thoracic 144
lumbar 145

commissural, of sympathetic 145
lumbosacral 164

Coverings of spermatic cord 27
Crura of diaphragm 149
Diaphragm 149
Ducts
of liver = bileducts 88
hepatic duct
cystic duct
common bileduct

of pancreas, or Wirsung's 88. 106. 110
of kidneys =» ureters 125
of testis s vasa deferentia 127
thoracic (lymphatic) 141

Ductus venosus,obliterated 78. 117
Duodenum
a. Inframesocolic portion 65

Supramesocolic portion 93
b. "Parts" 93
c. Floating and fixed 93



Epigastrium or epigastric region 3
Falx
coronaria or left pancreaticogastric fold 114
hepatica or right pancreaticogastric fold 116

Fasciae
A.i.of anterior and lateral walls

superficial■ 5
of Camper
of Scarpa

of musculo-aponeurotic wall
l.deep 11
2.intercolumnar or external spermatic 12. 19
triangular 19
cremasteric or middle spermatic 21

3.bounding 25
transversalis
infundibuliform or internal
spermatic

ii.of penis 5
false suspensory ligament

of scrotum
tunica dartos

of perineum
of Colles

B. of roof

bounding (diaphragmatic) 148
C. of posterior wall including back

of musculo-aponeurotic wall
1.bounding 154

transversalis &c
of quadratus lumborum
of iliopsoas (iliaca)-r

2.lumbar 156
3. deep-* 159

superficial 166

(Note 4- in part fused with the anterior and posterior
layers respectively of the lumbar fascia)

Fibres, arcuate and intercolumnar 19
Fissures of the liver 86
Flexures of the intestine 56
hepatic 60. 61
splenic 61. 62
duo denoj e juna1 65. 66
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Folds .

of" Douglas 15. 21. 23
peritoneal 35. 36

Foramina
■quadratum 150
of Winslow 95

Fossae, peritoneal 35. 36
Fundus of stomach 96
Funiculus spermatictis or spermatic cord v dords
Gallbladder 88
Ganglia, sympathetic 14-3-146
semilunar
aorticorenal

coeliac

superior mesenteric
lumbar

Germ-epithelium 128
Glands

• accessory, of digestive system 49
ductless 49

lymphatic, v Lymphstreams
Groin or inguinal region 3
Gullet or oesophagus 91
Hernia abdominis 42
Hypochondrium or hypochondriac region 3
Hypogastrium or hypogastric region 3
Ileum v jejunoileum 66
Inscriptiones tendineae 15. 16
Intestine
large, or colon 56
small

duodenum 65. 93
jejunoileum 66

Jejunoileum 66
Kidneys 122
Ligame nbs
Nonperitoneal
A.of anterior and lateral walls

false suspensory of penis 5
Poupart's 19
Gimbernat's 19

B.round, of liver 76
C.of roof and posterior wall

arcuate 149. 150. 154
iliolumbar 154



peritoneal 35. 36 v Peritoneum
Ligamenta
teres .hepatis 76
vaginale -128
arcuata 149. 150. 154

Lineae 13-16
alba
semilunares
transversae

Lines
for subdivision of abdominal cavity 3
peritoneal
colic 57
enteric 66
lesser gastric 89
greater gastric 97

Liver 74
Lobes of liver 86
Longitudinal bands of colon (taeniae) 55
Lymphstreams or glands are described after the
corresponding arteries and veins

Mesenteries, 35. 36 v Peritoneum
Moorings of stomach v Peritoneum
lesser 89

greater 97
Muscles

A. of anterior and lateral walls
i.of superficial fascia

dartos muscle 5
ii.of musculo-aponeurotic wall 13

(a)anterior, within rectus sheath 16
pyramidalis abdominis
rectus abdominis

(b)lateral 18
obliquus externus abdominis 19
obliquus internus abdominis 21
transversalis abdominis 23

B. of roof
diaphragm 149

C. of posterior wall and back 155
i.lateral 156

transversalis abdominis
obliquus internus abdominis
obliquus externus abdominis



ii.posterior 157
(a)sheathed by the lumbar fascia

psoas (and iliacus)
quadratus lumborum
erector spinae

(b)Arising from the posterior lamella 158
of the lumbar fascia

serratus postieus inferior
latissimus dorsi

Musculoaponeurotic wall
of anterior and lateral walls 10
of roof 147
of posterior wall ■ 154

Nerves
1.Spinal

Cranial X (pneumogastric)
Cervical 3.4.5tk(phrenic)
Thoracic 7 - 12"th.
Lumbar 1 - 51 h.

A.of anterior and lateral walls
i.of skin and superficial fascia 6. 8. 31

thoracic 7 - 12th.
anterior cutaneous
lateral cutaneous (iliac?)

lumbar 1st
iliohypogastric
anterior cutaneous or hypogastric
lateral cutaneous or iliac

ilioinguinal
ant.cutaneous or inguinal

ii.of musculo-aponeurotic wall
of rectus sheath with anterior muscles
thoracic 7 - 12fh. - muscular

of lateral muscles 31
thoracic 7 - 12^
lumbar ) muscular

B.of roof
cervical 3.4. 5tii(phrenic) 152

C.of posterior wall 163 - 166
i.of musculo-aponeurotic wall 163

thoracic 12th
lumbar 1 - 5th
(a)anterior primary divisions 164
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thoracic 12
lumbar 1-5
lumbar plexus
iliohypogastric
i-1 i o inguinal
external cutaneous
genitocrural
genital
crural

anterior crural
obturator

(accessory obturator)
lumbosacral cord

(b)posterior primary divisions 165
thoracic 12th
lumbar 1 - 5th
muscular

ii.of superficial fascia and shin 166
thoracic 11. 12th)
lumbar 1 - 3rd ) lliac branches

13. Sympathetic 143 - 146
i. Plexuses

aortic with semilunar ganglia 143
epigastric or solar 145
hypogastric 143
inferior phrenic 152

U.C. coeliac 113

coronary 114
splenic 115
hepatic 116

U.M. superior mesenteric 72
inferior mesenteric

P . suprarenal 129
renal
spermatic

ii.peripheral branches of thoracic gangliated cord 144
Splanchnic nerveSy 1st,2nd and 3rd.

Peripheral branches of lumbar gangliated cord,
iii.Lumbar gangliated cord 145

White rami communicantes
Gray rami communicantes



Oesophagus 90
Omenta 35. 36 v Peritoneum
Organs
fixed vs floating 33
in relation to anterior and lateral walls 39
in relation to roof and posterior wall 47
classifications. 49.50
t opography 51. 52
distribution of arteries to 54

Orifices
ileocaecal 59
oesophageal of stomach 91. 92

Pancreas 105
bloodvessels in relation with 119

Papilla, biliary 88. 106
Penis 4.5.
Perineum 4.5.
Peritoneum
peritoneal sac as a whole 34-36
"small" & "great" sacs 98
(a)ligaments 35. 36

omenta
mesenteries

(b)folds and fossae
(c)processus vaginalis

=ligamentum vaginale )
+ tunica vaginalis )

A.in relation to anterior and lateral walls 40
falciform ligament 40. 76
inguinal folds and fossae 40
femoral fossa 40

B.in relation to roof and posterior wall 45
gastrocolic omentum 47

i.of unpaired organs of mesenteric compartment
(a) of colon 57

colic lines and colic square
of caecum and appendix 59
mesoappendix
ileoapperadicular fold and fossa

of ascending colon 60
(ascending mesocolon)
ileocolic fold and fossa
retrocolic fossae



180

of transverse colon 61
1.transverse mesocolon )

+ gastrocolic omentum )
= gastropancreatic ligament

2.colicophrenic ligament
of descending colon 62
(descending mesocolon)

of iliac colon 63
(b) of inframesocolic portion of duodenum 65

duodenal ) f0;j_£g and fossae
paraduodenal )

of jejunoileum 66
mesentery proper
enteric line

ii.of urJaired organs of coeliac compartment
(a) of 'liver 76-79

1. hepato^/pari etal ligament
falciform ligament
hepatophreni c ligament
right lateral ligament
coronary ligament
left lateral ligament

2.hepatogastric ligament )
or gastrohepatic omentum) 89

of gallbladder 88
(b) of lower end of oesophagus 91

of stomach and supramesocolic portion of duodenum 92-99
1.gastrophrenic ligament 92
2.lesser gastric line 94
lesser gastric mooring or gastrohepatic omentum

3.greater gastric line 97
greater gastric mooring

= gastropancreatic ligament + gastrorenal ligament
=» gastrocolic omentum ) + (gastrosplenic omentum

transverse mesocolon ) (+-lienorenal ligament
(c) of spleen 104

gastrorenal ligament
= gastrosplenic omentum)

■¥ lienorenal ligament)
(d) of pancreas 111

gastropancreatic ligament
- gastrocolic omentum )

+ transverse mesocolon)



iii.of paired organs
of" suprarenal capsules & ) 121
or kidneys 122 )
lienorenal ligament

of testes 128
processus vaginalis
= ligamentum vaginalis e

+■ tunica vaginalis
Placental circulation 4. 39
Planes for subdivision of abdominal cavity 3
Plexuses,sympathetic, v Nerves.
Porta hepatis, portal or transverse fissure 78
Portal system 117
Processes of peritoneum q.v.
Pylorus 92
Rami communicantes, lumbar 145. 163
gray
white

Receptaculum chyli 139. 140
Regions of abdomen 3
Rings
abdominal
external 19
middle 21 23
internal 25

crural 41
umbilical 14

Roof and posterior wall of abdomen 147
Sac, peritoneal, v Peritoneum
"great" and "small" 98

Scrotum or scrotal bag, 4. 5. 9
Septum
of scrotum 5.9.
crurale 41

Sheath
femoral 25. 154
of rectus muscle 15

Sheet,gastric 97-99
Skin
of anterior and lateral walls 4
of back 167

Spleen 100
Square, colic 57
Stomach 92
Subdivision of abdomen into zones and regions 3



Suprarenal capsules 121 I82
Sustentaculum lienis or gastrophrenic ligament q.v.
Sympathetic system 143-146
Taeniae coli 55

Tendon, conjoined 21. 23
Territories, arterial
mesenteric, superior and inferior 67
coeliac 113

coronary 114
splenic 115
hepatic 116

Testes 126
Triangle of Petit 156. 158
Tuberosity, omental of liver 87
Tunica

vaginalis testis 35. 36. 128
dartos 5

Umbilicus 4. 14-
Urachus and allantois 4. 39
Ureters 125

Urinary organs 49
Valve, ileocaecal 59
Vasa
intestini tenuis 68
brevia 115
deferentia 127

Veins are described after the corresponding Arteries q.v.
axillaward 7
gro inward 7
umbilical, obliterated 39. 76. 78. 117
ductus venosus,obliterated 78. 117
hepatic 113.116
portal 117
inferior vena cava 136
ascending lumbar
a z y g o s major
a z y g o s minor inferior

Vena cava inferior 136
Vessels and nerves
A.of anterior and lateral walls 29

of skin and superficial fascia 6
of rectus sheath 17
of these walls as a whole 29



B.of abdominal cavity
in relation to anterior and lateral walls 43
in relation to roof and posterior wall
of unpaired organs of mesenteric compartment
of unpaired organs of coeliac compartment 112
of paired organs 129

great vessels and nerves 130
C.of roof, i.e. of diaphragm 152
D.of posterior wall 160

.of musculo-aponeurotic wall 160
of superficial fascia and skin 166

Walls, v Abdomen proper
Musculo-aponeurotic
of anterior and lateral walls 10
of roof 147
of posterior wall 154

Zones of abdomen 3
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APPENDIX

In the accompanying work certain principles have been enunciated,

and their application illustrated by a description of the abdomen

proper by text and pictures. It would be presumptious were this

thesis to contain a single word which might be justly regarded as re¬

flecting upon the work of any anatomist, and it would be particularly

ungenerous were such reflection to be made on the work of any who to

the great loss of anatomy are no longer to be found at their posts.

Nothing but a firm belief in the principles enunciated and the fear lest

their application may not have been illustrated with sufficient clearness

could justify a comparison with current descriptions. Nor is it unnat¬

ural that there should have been selected for this purpose two books

■closely associated with the University of Edinburgh, viz., the Text Book

of Anatomy, edited by D.J. Cunningham, Second Edition, and the Manual of

Practical Anatomy, Cunningham, Fourth Edition,(Vol. 1).

All anatomy is systematic, regional, and practical, for knowledge

of the body implies knowledge of the systems of which the body is com¬

posed, of the manner in which those systems are correlated in any re¬

gion, and of the method by which ary structure or group of structures

can be best reached or exposed by dissection. According as each of

these aspects of anatomy is emphasised, anatomical decription takes the

form of a text book of systematic or regional, or a manual of practical
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anatomy. None of these is in itself sufficient, yet if more than one

be used not only is the amount of mere reading greatly increased but

the difficulties are not infrequently added to by want of harmony

between the descriptions. The accompanying work, which is only an out¬

line, is believed to indicate a method by which it might be possible to

obtain a description of the body sufficient at once for systematic, re¬

gional and practical study.

The description is confined to the abdomen proper. It will there¬

fore not be out of place to define what is meant by the abdomen.

Definition of the Abdomen.

T.B. The Text Book, p.1043, defines the abdomen as "that portion of the

cavity of the trunk which lies below the diaphragm," from which as well

as from the succeeding description it is evident that the terms "abdomen"

and "abdominal" cavity are meant to be synonymous.

M. In the Manual, however, pp. 322-602, the abdomen comprises the

perineum, abdominal wall, abdominal cavity, and pelvis, and this is much

more satisfactory.

Th. Accordingly in the Thesis, 1, the abdomen is defined as "that por¬

tion of the trunk which lies below the level of the diaphragm. It'is

divided by the pelvic brim into the abdomen proper above and the true

pelvis below."
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Abdominal Wall vs Abdominal Cavity.

How much then of the abdomen proper is wall and how much cavity?

M. In the Manual the "abdaninal wall" apparently occupies pp. 357-404.

Among the "parts to be dissected" in it are included "13. the extra¬

peritoneal sac, 14. the parietal peritoneum," (p.358). These struc¬

tures, however, are not again mentioned in connection with the wall.

The "abdominal cavity", by which is meant the cavity of the abdomen proper,

occupies pp. 404-516. The list of its contents, p.408, omits the extra¬

peritoneal fat but includes"(11.the peritoneal membrane." It is also

stated that "within the abdominal cavity we find 9. the lumbar plex¬

uses of nerves." Again, under the heading "abdominal cavity" the diaphragm

is described on pp. 496-500, and on pp. 500-516 the "vessels, fascia

and muscles, and nerves on the posterior wall of the abdomen."

T.B. In the Text Booh we find that in the list, p. 1047 of "structures

found within the abdominal cavity" the extraperitoneal fat is again want¬

ing, while "7.the abdominal portion of the cerebrospinal nervous system"

is included. The "Extraperitoneal or Subperitoneal Connective Tissue"

is however, described on p. 1045 under the heading "abdominal cavity."

Th. Prom all this it is evident that the limits between wall and

cavity are not very precisely defined. It is convenient, however, to

regard the wall (Thesis^$ 2. 147.153) as consisting of



i. Skin and. superficial fascia,

ii. Musculo-aponeurotic wall,

and the cavity ( <§ 32) as comprising "all that part of the abdcmen

proper which is within the bounding fascia."

1. The Abdominal Wall.

In the Text Book the constituents of the abdominal wall as well

as the contents of the cavity are treated systematically.

The Manual gives a long list, p.358, of the parts which "a

dissection of the abdominal wall will display," and another, p.408 of

the contents of the abdcminal cavity. By comparison of these lists

and study of the succeeding descriptions under the heading " abdom¬

inal wall" and "abdominal cavity" it will be seen that

(1)"The extraperitoneal fat" is given in the list for the

wall but discussed under neither wall nor cavity.

(2) The peritoneum is given in both lists but discussed only

under the heading "cavity."

(3) The testes are given in neither list but discussed under

the heading "wall".

(4) The lumbar plexuses of nerves are given in the list for

the cavity, and subsequently discussed under the heading "cavity" as

"Nerves on the Posterior Wall of the Abdomen."

Apart from want of precision such lists, (cf. also Text Book. p.1047)
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are too long and too incoherent to possess the value which they might

have derived from thorough subdivision and classification. In the

Thesis it is considered sufficient to begin with a broad summary (cf.

5 2. 32) the details of which are evolved gradually as the description

proceeds.

The Coverings of the Spermatic Cord

and Testis.-

The distinction between the testis and spermatic cord on the one hand

and their coverings on the other is parallel to that between the constit¬

uents of the abdominal wall and the contents of the abdominal cavity. The

cremasteric artery and the genital branch of the genitocrural nerve belong

to the coverings, the artery to the vas belongs to the cord.

M. Nevertheless in the Manual p. 389, we find the "structures which form,

the spermatic cord" given as

1. The vas deferens

2. Bloodvessels (Arteries (The spermatic
( (
( (The cremasteric
(
.( (The artery to the vas deferens
(
(Veins The spermatic plexus of veins

3. Lymphatics

4. Nerves (Genital branch of the genitocrural
(
(Sympathetic twigs.
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T.B. On the other hand, the Text Book, pp. 1168, 1169, states

that "the vas deferens, the spermatic vessels, and the nerves and

lymphatics of the testis form the spermatic cord .In addi¬

tion, the artery to the vas, the cremasteric artery and the genital

branch of the genitocrural nerve acc anpanyjmg the structures forming

the spermatic cord." The Manual thus includes the cremasteric

artery and thegenital branch of the genitocrural nerve,while the Text

Book excludes the artery to the vas.

Th In the Thesis (a) the coverings of the testis and spermatic cord

are given in connection with the abdominal wall, <$27, as the inter¬

nal, middle, and external spermatic fasciae, in relation with which

are the cremasteric artery and the genital branch of the genitocrural

nerve $ 22; (b) the testis and spermatic cord are given with the

paired organs of the abdominal cavity, $ ^ 126-128, the cord being

regarded as consisting of the vessels and nerves of the testis to¬

gether with its duct or vas deferens and the artery to the vas.

11. The Abdominal Cavity.

Subdivision of the Abdominal Cavity proper.

M. i.The abdomen proper is subdivided into zones and regions,Manual

T.B. p.407, Text Book, p. 1045, Thesis ^ 3. Neither the Manual nor the

Th Text Book gives any other subdivision.
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T.B. ii.The Text Boo& however, states, p 1267, that " from the surgical

point of view the peritoneal cavity may be arbitrarily divided into

four great divisions, Viz., (1) that between the transverse mesocolon

and the diaphragm; (2) that between the transverse mesocolon and the

mesentery of the small intestine; (3) that between the mesentery and

the true pelvis; (4) that in the true pelvis."

M. The Manual also, p. 442 states that "from the surgical point if

view it is important to note that the peritoneal cavity is subdivided

into certain definite compartments. The transverse colon with its

mesentery forms a horizontal partition which stretches across the

abdomen and forms the floor of an upper compartment and the roof

of a lower compartment.

The upper compartment the chief artery in relation to this

subdivision is the coeliac axis -The lower compartment of the

peritoneal cavity is subdivided into a right and a left portion by

the mesentery of the small intestine .The artery specially asso¬

ciated with the lower peritoneal compartment is the superior mesen¬

teric ."

Th In the Thesis, $448.66, it is regarded as important from the

anatomical point of view that the cavity of the abdomen proper

should be subdivided in a similar manner, and each subdivision is

named after the corresponding unpaired-visceral branch of the ab-
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dominal aorta. "The transverse colon and mesocolon thus form a sloping

partition dividing the cavity of the abdomen proper into two compart¬

ments, the coeliac above and the mesenteric below. The mesentery

proper divides the mesenteric compartment into a xi ght or superior

mesenteric and a left or inferior mesenteric compartment."

iii.Just as the abdominal cavity is divided by the transverse

mesocolon and the mesentery proper into the coeliac and the superior and

inferior mesenteric compartments so too, the cavity is divided by the

gastric sheet into a great and a small compartment, the peritoneum of

which forms the great and the small sac respectively, £>£>97.98.

Contents of the Abdomen Proper.

M. Both the Manual, p. 408 and the Text Book, p.1047, give a long list

T.B. of contents of the abdominal cavity proper, the extraperitoneal connec¬

tive tissue being in each case omitted and the lumbal? plexuses in each-

case included.

Th In the Thesis, £>32, it is considered sufficient to give a summary

of the contents, viz.

i.The extraperitoneal connective tissue.

ii.The abdominal organs.

iii.The peritoneal sac.

Vessels and nerves.

These structures are all related to each other in the most intimate manner,



everything depending upon the arrangement of" the organs .

The Text Book, p.1049, states that "all the abdominal viscera

are either directly fixed by connective tissue to the posterior ab¬

dominal wall or suspended by bloodvessels from it."

And the Manual p. 425, states that "the coils formed by the
ileum

jejunum and are suspended from the posterior wall of the ab¬

domen by a wide fold of peritoneum, called the mesentery."

In the Thesis, in order to avoid undue emphasis on any one

constituent of the attachments of the organs, the intimate relation

of all the constituents is emphasised by linking them together in a

general description. It is the organs and particularly the floating

organs which complicate the arrangement of the other contents of the

cavity, and it is the attachments of the floating organs which sub¬

divide or help to subdivide ths abdominal and peritoneal cavities.

^ T h e Attachments of. the Organs.
When an attachment moors a floating organ the constituents are

so intimately related to each other that it is convenient to call

the complete attachment a peritoneal ligament. Certain of these

ligaments are further particularised as omenta and mesenteries. (Cf.

lienorenal ligament, gastrosplenic omentum).

Wheu^, however, an attachment fixes an organ, the relation of the

constituents is much less intimate and the term peritoneal ligament is
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reserved for the peritoneal constituent of the attachment. Thus the

stomach is fixed to the diaphragm by the gastrophrenic ligament and the

liver to the parietes by the hepatoparietal ligament. Should such a

ligament be so extensive or complicated that subdivision is necessary,

the term ligament is again applied to each of its parts. Thus the

hepatoparietal ligament is divided into the falciform and the hep&to-

phrenic ligaments,and the hepatophrenic into the right lateral,coronary,

and left lateral ligaments, while part of the coronary ligament is

sometimes termed the hepatorenal ligament,(cf.Text Book p. 1099).

In the current descriptions these ligaments are for the most par#

described as folds.

T.B. Thus the Text Book, p. 1049, states that "In passing from organ

to organ, or from these to the abdominal wall, the peritoneum forms

numerous folds, which are divided according to their connexions

into three classes:- omenta mesenteries ligaments."

M. So too the Manual, p. 431.

Now it is perfectly ;brue that in a few cases folds are formed.

The gastrohepatic omentum, e.g., is really a fold, since it has a

free border over which the peritoneum is continuous. Similarly the

jejunoileum lies within the free border of a peritoneal fold, of which

T.B. the mesentery proper forms part. The Text Book indeed, p.L07l,

states that "The mesentery is a fold One border of the fold

contains the intestine within it," and page 1072."Between the two
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layers of" tile, mesentery are contained (d) the intestine itself."

M. The Manual also, p. 442, states that "The two layers of the mesentery

are separated by (4) the gut itself." But surely it is not

necessary to injure the mesentery in cutting open the jejunoileum.

T.B. The Text Book itself, p. 1071, states that "The part of the tube to

which the mesentery is connected is known as the mesenteric or attached

border; the opposite is the free border," evidently implying that the

mesentery ceases when it reaches the bowel. And on p. 1099 it is said

that the peritoneum "forms the upper (or more correctly, the right)

layer of the mesentery: on reaching the small bowel at the border

of the mesentery it invests that tube, giving it its serous coat, and

then returns - as the under, or left, layer of the mesentery - to the

posterior abdominal wall," the word "then" implying that the peritoneum

which invests the bowel does not form part of the mesentery. If the

attachments of the organs are ever to be harmonised, the jejunoileum

and the appendix must not be regarded as lying within their mesenteries

unless the transverse colon be also regarded as lying within its meso¬

colon and the stomach as lying within its omenta. Even, however, if the

mesentery proper be regarded as the fold within the free border of which

the bowel is contained, it is impossible to speak of the gastrosplenic

omentum (e.g.,) as a fold since it has no free border and no continuity

of peritoneum,



In the Thesis, <5 3-5, therefore the term fold is strictly limited.

Apart from its possible application to the falciform ligament and the

gastrohepatic omentum, the term is reserved for certain minor pro¬

cesses of peritoneum some of which give rise to fossae.

An instance of the indiscriminate use of the term fold is to be

found in the Text Book p. 1104 "The great omentum is a fold of

peritoneum Commonly it is folded in between some of the coils of

intestine It extends between the stomach above and the transverse

colon below, not taking the shortest course from one of these to the other,

but hanging down as a loose fold between the two The great omentum may

be said to consist of two folds anterior or descending posterior

or ascending. "

The Peritoneal Sac.

The peritoneal sac owes its complexity entirely to the organs and

their peritoneal attachments. Accordingly in the Thesis a general

description of the sac .is first given in €-34, and then each complica¬

tion is described in detail as the various organs and their attachments

are discussed. In this way the whole is gradually built up out of its

parts, and a separate detailed account of the complete sac is scarcely

necessary.

Usually, however, the peritoneum is described from quite a differ¬

ent point of view. Thus the Text Book p. 1097 describes it as ''consist—
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ing of two sacs, - a greater and a lesser It must be clearly under¬

stood that thesetwo sacs are not two separate cavities, but simply sub¬

divisions of one great cavity; for the lesser is merely a recess of the

greater sac from which it has become partly shut off during
H

development. Again, p.1049 "Whilst the main sac of the peritoneum lies

in front of the various abdominal viscera, covering them over and dipping-

down between them, there is a special diverticulum derived from this

great sac Known as the lesser or smaller sac." Quite apart from the

fact that the small sac has not been derived from and is not a diver¬

ticulum or recess of the great sac, this description of the two sacs and

their relation to each other is liable to confuse as is shewn by the

warning "It must be clearly understood that these two sacs are not two

separate cavities, but simply subdivisions of one great cavity,"

Text Book, p.1097 and "it must be clearly understood that these are simply

compartments of one serous sac," Manual, p.434. Further, it renders a

complete separate description of the peritoneal sac inevitable. If,

however, this is placed before the description of the organs, it unduly

anticipates; if placed after, it simply recapitulates. If, as in the

Text Book and the Manual, it is placed within the description of the organs,

the peritoneal sac is made to appear the private property of the alimentary

canal. The peritoneal relations of the various parts of the canal are

postponed until the whole canal has been described, and the peritoneal
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relations of all other organs are described in anticipation. Thus in

the Text Book p. 1048, we read that "The arrangement of the peritoneum.

is so complicated that it will be expedient to postpone its complete

description until the various organs with their special peritoneal rela¬

tions have been separately considered. Nevertheless, it will be necessary

to give hers a general account of the disposition of the membrane." The

alimentary canal is then described, after which, on p. 1097 it is stated

that "an introductory sketch of the peritoneum was given on p. 1048; subse¬

quently, when describing the abdominal viscera, an account of its detailed

relations to each of these was included* " yet the liver, pancreas,

spleen, suprarenal capsules, and kidneys have not been described, nor have

the peritoneal relations of the alimentary canal been given in detail,

e.g., the small omentum has been dismissed on p. 10-57 with the words "From

the lesser curvature the lesser omentum extends to the liver," to be des¬

cribed on p. 1116 in connection with the liver, and the transverse mesocolon

and the great omentum, as is pointed out on p. 1083 w are described with the

peritoneum, p.1097."

Subdivision of the Peritoneum

Owing to the extent and complexity of the peritoneum subdivision

is necessary. Accordingly that which covers the walls is called parietal,

that covering the organs and their attachments visceral.
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In the Texk Book, p. 1049, and the Manual, p. 431, the visceral

peritoneum is divided into omenta, mesenteries, and ligaments, which

are defined as follows.

Omentum Mesentery Ligament.

. Omenta are folds of Mesenteries are folds of Ligaments are periton¬

peritoneum which pass from peritoneum which unite eal folds which pass

the stomach to other ab¬ portions of the intestine between abdominal vis¬

dominal organs. to the posterior abdominal cera other than portions

wall and convey to them of the digestive tube or

their vessels and nerves. connect them to the ab¬

•

dominal wall This Term

is also applied to sever¬

al small folds which con¬

■

_ nect portions of the

intestinal tube to the

parietes but do not con¬

vey to them their ves¬

sels and nerves.

The term omentum is em¬ The term mesentery is ap¬ The term ligament is

ployed to denote a fold of plied to any fold of peri¬ given to folds which

peritoneum which connects toneum which attaches a connect viscera which

the stomach with neighbour¬part of the intestinal are not parts of the
ing viscera. tube to the posterior intestinal canal to
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wall of the abdomen,and

conveys to it its blood¬

vessels .

the walls of the

abdomen, or which

bind viscera of any

kind to the diaphragm.

Th An omentum is a peritoneal A mesentery is a peri¬ A peritoneal ligament

$ 35 ligament which moors the toneal ligament which is any peritoneal at¬

stomach directly to another moors a floating por¬ tachment of an organ

organ tion of intestine to either to another or¬

the posterior abdomin¬ gan or to the walls or

al wall, or to organs roof of the abdominal

which are fixed to that cavity.

wall.

T.B. The current definitions are not altogether satisfactory, for

M. (a) The gastrorenal and gastropancreatic ligaments (fh.^ 97 )
are not omenta although they connect , the stomach with neighbouring

organs;

(b) The transverse mesocolon does not attach the bowel to the

posterior abdominal wall, but to organs which are attached to that

wall;

(c) The ligaments are too heterogeneous to allow of a satisfactory
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definition of the term ligament ( .in its current sense) unless indeed

it be that " a ligament is any peritoneal fold which passes from an

organ either to another organ or to the walls or roof of the abdominal

cavity provided such fold be neithier an omentum nor a mesentery."

Hi... In the Thesis ^ 35, on the other hand the definitions are sim¬

ple, since the term ligament is applied to all peritoneal attachments

of the organs, the omenta and mesenteries being included as special

groups.

In addition to the ligaments the peritoneum presents several minor

processes known as folds, and also the tunica vaginalis.

A. In relation to the Anterior and Lateral Walls .

B. In relation to the Roof and Posterior Wall.

Th ^47 The gastrocolic omentum is described at once in order to sim¬

plify the description of the gastropancreatic ligament (<$61), and of

the gastric sheet (^97).
$ 48 The abdominal cavity is at once divided into coeliac and

mesenteric compartments to facilitate classification of the organs

(<$ 50).

Classification of the Organs.

Th <5 49.50 (i) The classification according to function includes the
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testes, and is therefore more in harmony with the Text Book p. 1047 than

with the Manual p.408.(ii) In the second classification the organs are

divided into paired and unpaired, and the unpaired subdivided according to

the compartments of the abdominal cavity. It has the further advantage

that it makes possible a corresponding classification of the vessels and

nerves, cf.4 53.

Topography of the Organs.

Th. ■ 4^ 51.52. The complete topography of the organs is given in 4 52.

In $51 no account is taken of the subcostal and intertubercular lines.

This makes for simplicity and the deficiency can be readily made good

by reference to the pictures. It will be noticed that the relations of

the organs are treated in a similar manner, cf. 4460-62. In every case

the organs are enumerated according to the classification given in

5 50.

Unpaired Organs of the Mesenteric Compartment

Th. 4 55. These are divided into two units, (a) Colon, (b) Inframesocolic por¬

tion of the duodenum and Jejunoileum.

$57. (i) The colic and other nonperitoneal lines (see Index) are useful both

for mapping out the posterior abdcminal wall and in the description of the

peritoneum, (ii) The colicophrenic ligament is so called because in the case

of every other peritoneal ligament with a compound name, the name begins

with the organ with which the ligaaient is intimately associated,and ends
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with, the structure to which that organ is attached,cfy lienorenal,gas-
trosplenic,gastrophrenic.

61. The transverse mesocolon is added to the gastrocolic, omentum

(4,47) to form the gastrop&ncreatic ligament.

4 6-5.93. The duodenum is subdivided in three ways according as its

parts differ in (a) direction, (b) relation to the peritoneum, (c) rela¬

tion to the compartments of the abdominal cavity. Any portion of the

duodenum may thus be conveniently handled in description.

Unpaired Organs of the C o e 1 ii a c Compartment.

Th 473. Here there are four units, (a) Liver and gallbladder,' (b) Lower

end of the oesophagus, stomach, and supramesocolic portion of the duodenum,

(c) gpleen, (d) Pancreas.

474. The description of the liver is merely an outline and is ordered

entirely by the needs of the peritoneum. The terms hepatoparietal liga¬

ment, hepatophrenic ligament, and interfissural area are convenient.

489. The hepatogastric ligament or gastrohepatic omentum is the les¬

ser mooring of the stomach, Its combination with the gasfropancreatic liga¬

ment marks a stage in the reconstruction of the gastric sheet (4 yy)
497. The gastrorenal ligament is described on the analogy of the gas-

tropancreatic ligament. Together they form the greater gastric mooring,

which along with the lesser gastric mooring the stomach and floating duo¬

denum, the transverse mesocolon and the spleen (4100) form the gastric



sheet. The gastric sheet by its attachment along the lesser and

greater gastric lines divides the abdominal cavity into two portions,

which by a corresponding invagination of the peritoneal sac are in

relation with the great and small "sacs."

$100 The spleen is described as having two surfaces,parietal and

visceral and is thus brought into correspondence with the liver.

The Paired Organs.

^ 120 The paired organs foim a single unit.

$ 123 The constructive method is applied to the visceral relations

of the kidneys.

The Vessels- and Nerves.

M The Manual p.-501, states that " the branches of the abdominal aor¬

ta may be described under two heads, viz. (1) those which come

off in pairs. (2) Those which arise singly.

Paired branches.
. Single branches.

1.Inferior phrenic arteries. l.The coeliac axis.

2.Middle capsular arteries 2.The superior mesenteric.

3.Renal arteries. 3.The inferior mesenteric

4.Spermatic arteries. 4.The middle sacral."

5.Lumbar arteries.

The tributaries of the inferior vena cava are given, p. -504 as

"1. The common iliac veins,
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2. The lumbar veins.

3. The right spermatic vein.

4. The renal veins.

•5. The right suprarenal veih.

6. The inferior phrenic veins.

7. The hepatic veins."

No attempt is made to bring the lymphatics into correspondence with

the branches of the aorta.

T.B. In the Text Book, p.800, we find the branches of the aorta tabled

thus:

Visceral Parietal

Unpaired. Paired. Unpaired. Paired.

Coeliac axis

Superior mesenteric

Inferior mesenteric,

Suprarenal

Renal

Spermatic

Middle sacral Inferior phrenic.

Lumbar

Common iliac

and on p.83ft thus:-

(Inferior phrenic

|Pai red |Lumbar
Parietal( (Common iliac

(Sihgle.Middle sacral

(Suprarenal
(Paired(Renal
/ (spermatic

Visceral(
(Coeliac axis
,((Single ^uperior mesenteric
Inferior mesenteric
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On p. 892 the tributaries of the inferior vena cava are given

as "the two common iliac veins, the hepatic veins, the right inferior

phrenic vein, the right suprarenal vein, the right and left renal veins,

the right spermatic vein and the right and left lumbar veins."

The lymphatics are described on p.918 with special reference to the

glands, and the sympathetic nerve plexuses on pp. 712-714 in the fol¬

lowing order, solar, coeliac, diaphragmatic, suprarenal, renal,

superior mesenteric, aortic, spermatic, inferior mesenteric.

Th. Throughout the Thesis the vessels and nerves are discussed toge¬

ther. They are divided, ^^130-146, into

Great

Pelvicrural

Parietal

Paired

Unpaired

Visceral

Paired-visceral

Unpaired-visceral

of the coeliac compartment

of the superior mesenteric compartment

of the inferior mesenteric compartment

The constant grouping together of the vessels and nerves has led

to the adoption of the term territory. An arterial territory comprises
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all the structures or parts of structures which are supplied by an

artery and its branches. The term is frequently useful in emphasising

the correspondence of. the vessels and nerves, e.g., in the superior

mesenteric, inferior mesenteric, coronary, and splenic territories

the arteries, veins, lymph-streams,and sympathetic nerve plexuses

are in strict correspondence except for the termination of the veins,

( 5S67-72. 112-117).

The branches of the abdominal aorta are pelvicrural, parietal,

and visceral, the term pelvicrural being adopted since the common

iliac arteries inasmuch as they and their branches supply the abdominal

wall, the pelvic viscera, and the lower limbs can scarcely be called

either parietal or visceral.

By means of the terms paired-visceral and unpaired-visceral, the

tributaries of the inferior vena cava can be brought into greater har¬

mony with the branches of the aorta. The left suprarenal and spermatic

veins, for example, are no longer unpaired visceral but paired-visceral

tributaries of the inferior vena cava.

The lymphatics are throughout treated primarily from the point

of view of the lymph streams rather than of the lymphatic glands.

At the present time so much confusion exists in the nomenclature of

the glands that in the Thesis for the most part their position only

has been described.



The sympathetic nervous system. In the Thesis the aortic -

plexus has been extended so as to include the solar plexus. All

the subordinate plexuses which accompany the branches of the abdom¬

inal aorta are thus derived from the aortic plexus, and the sympa¬

thetic nervous system in the abdomen comes to consist of

(a) the aortic plexus.

(b) the peripheral branches of the thoracic and lumbar

gangliated cords.

(c) the lumbar gangliated cords and the rami communicantes.


