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INTRODUCTION

INTRODUCTION

Ruminant Anatomy has traditionally focused on the bovine model with limited
reference to comparative anatomy of the small ruminant. The goats are often considered as
being anatomically minimally different from the bovine, so that, we focus on the studies to
topography of the abdominal wall and organs till give easy approach to the abdominal
organs.

Clinicians and surgeons of the veterinary medicine spend a great deal time of
examining the abdomen, particularly in auscultation and palpation to the goat stomach.
There are also other diagnostic procedures such as percussion of the liver, spleen and take
biopsy from liver and spleen and sampling the abomasum and gall bladder contents. In
addition to that the surgeons attend approach any abdominal organs with easy technique
and avoiding the main blood vessels. So that all of these techniques both diagnostic and
surgical require working and knowledgment about the topographic anatomy of the
abdominal wall and organs.

The uses the X-ray with contrast media are helpful in the studying of the structures
and function of the gastrointestinal tract as well as diagnosing the diseased condition. The
computed tomography (C.T) and a cross sectional anatomy give the normal topography of
the abdominal organs.

The purposes of the present Studies are;

1. Studying the abdominal wall; muscles, blood vessels and nerves till help the
veterinarians during their clinical work either nerve block or surgical approach.

2. Observation the normal anatomical pattern of caprine abdominal organs with different
diagnostic tools as X-ray and C.T.

3. Establishment the base of C.T. image of abdomen referring to their normal cross-
section anatomy.

4. Establishment the basic for surgical approach to each abdominal organ in the goat,
from the normal studies to abdominal wall and organs.

5. How to use the normal anatomical pattern to apply on the live animal to establish the
most clinical application of the abdomen in goat



REVIEW OF LITERATUER

REVIEW OF LITERATURE
I- The abdomen:

In domestic animals, Nickel, Schummer and Seciferle (1973) mentioned that the
abdormeii i§ Thie part of the trunk that extends from the costal arch and the last rib to the linea
terminals. This segment of the trunk contains the abdominal cavity. Small Wood (1992) in
domestic animals added that the abdominal cavity lies cranial to the costal arch is thus
protected by the thoracic cage, this portion is named an intrathoracic part of abdominal
cavity. The lateral part of the abdominal wall that is not protected by rib cage, pelvis or thigh
called the flank. Both Garrett (1988) in the goat and Small Weod (1992) in ruminants
described that the paralumbar fossa is triangular depression in the upper part of the flank, it
is especially prominent in the standing ruminant and it is an important surgical area. It is
bounded dorsally by the transverse processes of the lumbar vertebrae from L2 to LS5,
cranially by the last rib and caudoventrally by the tension ridge created by the weight of the
abdominal viscera on the ventral part of the internal abdominal oblique muscle.

Dyce; Sack and Wensing (2002) in the ruminant described that, the form of the
abdomen varies with age, obesity and physiological condition. In adult it is both deep and
wide and the floor, which dips behind the sternum, ascends very steeply in its caudal to join
the pubic brim, while in the young calf the abdomen is shallower and laterally compressed,
and the floor slopes gradually to pelvis. The abdomen is usually bilaterally symmetrical,
although advanced pregnancy or excessive distention of rumen may cause one side to bulge
more markedly.

EL Hagri (1967) in domestic animals revealed that the abdomen is divided by two
transverses imaginary planes; the first passes at the last thoracic vertebra and second at the
tuber coxae. They divide the abdomen into three large regions; cranial, middle and caudal
abdominal regions and by two sagittal planes pass through the middle of inguinal ligament,
the abdomen divides into nine regions

Abd Elmoien (1995) in the goat mentioned that the transverse processes of the
lumbar vertebrae in addition to tuber coxae are well marked. May (1977) in the sheep
mentioned that the scare of umbilicus lies in a transverse plane through the third lumbar
vertebra.

II .Abdominal cavity

EL Hagri (1967) in domestic animals revealed that the abdominal cavity is bounded
ventrally by the abdominal straight muscle, the internal and external abdominal oblique
muscles, and the abdominal transverse muscle. Laterally by the fleshy parts of these muscles,
the cranial parts of two ilia and iliacus muscle, the asternal cartilages of the ribs, and the parts
of ribs below attachment of the diaphragm. Dorsally by lumbar part of the vertebral column,
the crura of the diaphragm and sublumbar muscles. The cranial wall is formed by the
diaphragm and caudally by linea terminals. '
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II.A. Abdominal wall
The ventral and lateral walls of the abdomen are composed of nine or ten layers
although not all cover the entire extent, it have reported by Dyce et al. (2002) in ruminant.

A.1-The layers of ventrolateral abdominal wall.

1- Skin
ey e aGissom (1975) in the 'ox mentioned that the skin is thicker than that of any of-oitigr™ = ™.
domestic animals. Dyce et al, (2002) in the dog and horse reported that the skin thicker over
the flank but thin ventrally especially on the cleft between the abdomen and the thigh.

2- Superficial abdominal fascia:

Getty (1975) in the ruminant stated that the superficial fascia of abdoimen is in part,
fused dorsally with thoracolumbar fascia; cranially, it is continuous with superficial fascia of
the shoulder and arm, and caudally, with that of gluteal region. In inguinal region it forms
parts of the fascia of the penis or the mammary gland. At the ventral part of the flank it
forms a fold which is continuous with the fascia of thigh near the stifle joint. Nickel et al.
(1986) in ruminant added that the fascia of trunk can blend with thoracolumbar fascia in
dorsal and lumbar regions and several areas detach slips which find insertion on free ends of
thoracic and lumbar spinous processes.

Dyce et al. (2002) in ruminant observed that the fascia provides path way for the
cutaneous nerves and encloses the elongated subiliac lymph nodes lies vertically within the
skin fold at the cranial margin of thigh some .distance above patella, a number of smaller
nodes within paralumbar fossa and presence of the subcutaneous abdominal vein runs
forward over the abdominal floor from the udder, also it contains cutaneous trunci muscle.

3- Cutaneous trunci muscle.

Abd Elmoien (1995) in the goat observed that the cutaneous trunci muscle
originates from the superficial layer of the thoracolumbar fascia. The muscle fibers continue
cranially by a thin aponeurosis of about 4 to 5 cm with the M. omobrachialis, the fleshy
portion of muscle is separated dorsally by a wide increasing space as traced caudally.
Ventrally it communicates with its fellow of the apposite side along lateral border of M.
prepuitalis cranialis or M. supramammarius. While Getty (19975) in ruminant denoted that
the cutaneous trunci muscle arises from the interbrachial fascia on the medial surface of the
arm, elbow and the fascia on the lateral aspect of shoulder and it terminates on the deep
layer of the skin near the middle of the back.

Moreover Dyce et al. (2002) in ruminants added that the cutaneous trunci muscle is
thick over the lower part of the flank but thins dorsally and doesn't extend over the
paralumbar fossa. It also leaves the abdominal floor bare except for detachable fascicles that
supply the male animal with the cranial and caudal muscles of the prepuce. The cutaneous
muscle extends through flank fold to end in an aponeurosis over the lateral surface of the
thigh. Smuts and Bezuidenhout (1987) in camel mentioned that the cutaneous trunci
muscle is absent.
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4. Cranial preputial muscle.

Getty (1975) in the ruminant mentioned that the cranial preputial muscle arises from
the fascia slightly caudal to the xiphoid cartilage, numerous fascicles course caudally to
converge about the preputial orifice and some fibers pass to caudolateral surface of prepuce.

-May (1977) in the sheep said that they are thin flattened bands arising close together in the
. ...xiphoid region and passing caudally around the umbilicus to urite immsdiately. behind the
preputial orifice. ‘ '

5. Caudal preputial muscle.

Abd Elmoien (1995) in the goat observed that the caudal preputial muscle is a long
muscular fascicle detached from the cranial end of the tuber ischii in common with fibers of
the semimembranosus muscle by 2 to 3 narrow tendons. It preceded forward lateral to the
cremaster muscle and terminates at the cranial part of the prepuce. While May (1977) in the
sheep denoted that it arises cutaneously cranial to the neck of scrotum and converge towards
the dorsal of preputial bulb. They are about 18 to 20 cm long and 0.5 cm wide occupying the
position in the fat and connective tissue between penis and abdominal wall.

6. Supramammary muscle.

Smuts and Bezuidenhout (1987) in the she-camel described that the supramammary
muscle as a flat muscle of about 15 cm. long which is directed caudally to terminate on the
base of the udder just above the caudal teats. Evans and Delahunta (1988) in the bitch
mentioned that it is paired, arising caudal to the xiphoid cartilage, extends caudally in loose
bundles over the mammary gland complex to the pubic region and cranial to the inguinal
mammary glands. Each blends with the cutaneous trunci muscle.

7. The flava abdominal tunic

Both May (1977) in the sheep and Garrett (1988) in the goat stated that the deep
fascia of the abdominal wall forming the abdominal tunic flava which consist of the elastic
tissue and a variable amount of fat and covers the external abdominal oblique muscle and its
aponeurosis, it is better developed ventrally than dorsally, in the mid-ventral line, it is
attached to the linea alba, whilst deeply it is difficult to separate from the external oblique
aponeurosis and assist in the formation of the external opening of the inguinal canal.
Laterally, it can be separated from the underlying structure with more ease; it forms the
medial suspensory ligament of the udder of the ewe or the deep fascia of the prepuce and
tunica dartos of the scrotum of the ram. In addition to that Getty (1975) in the ruminant
mentioned that the lamellae of the abdominal tunic penetrate the external abdominal oblique
muscle to attach to the bony rib cage. It also has an attachment to the tuber coxae.

8. External abdominal oblique muscle.

May (1977) in the sheep described that the origin of external abdominal oblique
muscle is from the costal wall from the ventral part of the fifth rib to slightly dorsal to
middle of the last rib and from the lumbodorsal fascia near the end of the transverse
processes of the lumbar vertebrae. The direction of muscle fibers varies; those in costal
region are mostly transverse, whilst in the upper flank they run longitudinally. The muscle
fibers don't reach the lumbar transverse processes or the tuber coxae. While Getty (1975) in
ruminant and Smuts and Bezuidenhout (1987) in camel reported that the external
abdominal oblique muscle originates from the sixth to last rib, in addition to fascia over the
intercostal muscles in ruminant and the thoracolumbar fascia in camel.
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Moreover Getty (1975) in ox added that, the muscle fibers in the flank region don't
reach the tuber coxae, in contrast to the goat where it reaches this tuber. However Nickel et
al. (1986) in ruminant mentioned that the origin of the costal part appear as digitations
which extend from under border of the latissimus dorsi muscle behind the ventral serratus
muscle and reach as far forward as the 4 or 5" ribs. The lumbar part is relatively small and
takes origin from the last rib and thoracic lumbar fascia.

Getty (1975) in ruminant and May (1977) in the sheep mentioned that the insertion
of external abdominal oblique muscle is by an aponeurosis to the linea alba, prepubic tendon
and tuber coxae. This aponeurosis blends with underlying aponeurosis of internal oblique
muscle. Moreover Sisson (1975) in the horse mentioned that the insertion of external
abdominal oblique muscle is by aponeurosis to the linea alba, prepubic tendon and tuber
coxae, in addition to the femoral lamina that pass to the medial aspect of the thigh blending
with the femoral fascia in addition to a thin iliac lamina attached to the lateral border of
ilium .May (1977) in the sheep revealed that the caudal edge of the aponeurosis of the
external abdominal oblique muscle is thickened to form the inguinal ligament between the
tuber coxae and prepubic tendon. '

Abd Elmoien (1995) in the goat observed that the external abdominal oblique
muscle terminates by abroad thin glistening aponeurosis. In both epigastric and mesogastric
regions, the medial crus extended caudoventrally for a short distance to be interwoven and
over crossed by those of internal abdominal oblique muscle, it continues its course to the
midventral line deep to the internal abdominal oblique aponeurosis. In the hypogastric
region the external abdominal oblique aponeurosis continued caudoventrally superficial to
that of internal abdominal oblique up to the midventral line. Moreover Rizk (1980) in the
kangaroo observed that the external abdominal oblique aponeurosis of one side is directed
continuous with superficial fiber the M.rectus abdominis of the opposite side.

9. The internal abdominal oblique muscle

Abd Elmoien (1995) in the goat and May (1977) in the sheep revealed that the
internal abdominal oblique muscle arises from the tuber coxae, a dorsal part of the inguinal
ligament and thoracolumbar fascia and the former added that from the thoracolumbar fascia
by the very thin aponeurosis on a level of the last lumbar vertebra. While, Dyce et al. (2002)
in ruminants described that, the different origin arises from the transverse processes of the
lumbar vertebrae, tuber coxae and lateral crus of external abdominal oblique aponeurosis.
Getty (1975) in ruminants and May (1977) in the sheep mentioned that the aponeurosis of
this muscle is divided into two parts the smaller dorsal part is inserted into caudal border of
the last rib and its cartilage by a thin aponeurosis in ruminants and to last three or four ribs
along the costal arch by three or four a thin aponeurosis in sheep. Both May (1977) in the
sheep and Abd Elmoien (1995) in the goat mentioned that the muscle fibers directed
cranioventrally by a broad thin aponeurosis which fused with that of external abdominal
oblique muscle to form the outer lamina of rectus sheath.

Both Rizk (1980) in bovidae and Rizk (1984) in the monkey reported that the
internal abdominal oblique aponeurosis emerges superficial to that of external abdominal
oblique muscle near the lateral border of the rectus abdominal muscle. At the mid ventral
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line it becomes directly continuous with the opposite external abdominal oblique
aponeurosis

10. straight abdominal muscle (rectus abdominal muscle) ,

May (1977) in the sheep mentioned that the rectus abdominal muscle arises from the
lateral border of sternum as far cranial as the 3" costal cartilage and there are four or five
transverse tendinous intersections. Raghavan and Kachroo (1964) in the ox revealed that it
originates from the 3™ or 4™ costal cartilages and terminate by the prepubic tendon into the
pecten ossis pubis and two lateral branches to the iliopubic eminence in addition to the
strong fibrous attachment to the pelvic symphsis. Smuts and Bezuidenhout (1987) in the
camel mentioned that the rectus abdominal muscle arises from the last sternebra and the
costal cartilages of the 7" and 8" ribs and become tendinous before its attachment to the
pecten pubis. Habel and Klaus (1992) in the ruminant observed that the rectus abdominal
muscles become abruptly narrower as they approached the inguinal region and turned their
inner surface toward each other, forming in the cow a narrow median trough. Around
depression about 4 cm in diameter is seen in the median plane at the junction of tendons of
the recti and aponeurosis of the internal oblique. This tendinous pit is usually filled with
retroperitoneal fat. The caudolateral border of rectus extended to the cranial border of the
deep inguinal ring.

11. Transverse abdominal muscle

May (1977) in the sheep and Delahunta and Habel (1986) in ruminant mentioned
that the transverse abdominal muscle has a fleshy origin from the ventral ends or cartilages
of the asternal ribs and tendinous origin from the lumbar vertebrae. Moreover Abd Elmoien
(1995) in goat revealed that it originates by tendinous fibers from the medial aspect of the
costal arch, caudal border of distal third of the last 4™ ribs. Its lumbar origin is by thin
aponeurosis from the transverse processes of the first five lumbar vertebrae. The muscle
fibers run distally toward the midventral line along the abdominal wall. They increased in
length as traced caudally. While Beaver (1980) in the ruminant stated that the origin of
transverse abdominal muscle arises from costal arch and lumbodorsal fascia.

Small Wood (1992) in ox mentioned that the transverse abdominal muscle in area of
the paralumbar fossa is aponeurotic part, so that any surgical incision in paralumbar fossa
does not involve cutting the transverse muscle proper. Getty (1975) in ruminant revealed
that the aponeurosis of the transverse abdominal muscle passes completely deep to rectus
abdominal muscle forming the inner lamina of the rectus sheath, Abd Elmoien (1995) in the
goat denoted that, the fibers of the caudal portion of the transverse aponeurosis proceeds
distally for about 1 to 2 cm to be splitted into a superficial and deep layers.

Inguinal canal
Abd Elmoien (1995) in the goat and Getty (1975) in ruminant mentioned that the
superficial inguinal ring is disposed between both crura of the external abdominal oblique
aponeurosis and measures about 3.5 cm to 4 cm. in length in goat. While Ahmed et al.
(1985) in the rabbit, it is situated between the fleshy and aponeurotic portions of that muscle.
May (1977) in the sheep added that the abdominal tunic assist also in its formation. Getty
(1975) in the ruminant observed that the deep inguinal ring is presented between internal
oblique abdominal muscle and the inguinal ligament. Moreover Nickel et al. (1986) in
ruminant added that the rectus abdominal muscles sharing in its boundary. While Ahmed et
al. (1985) in the rabbit mentioned that it is found between the internal abdominal oblique
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and rectus abdominal muscles. Getty (1975) in the ruminant observed that the inguinal canal
is bounded caudolateral by the inguinal ligament and the lateral crus of aponeurosis of the
external abdominal oblique muscle and craniomedialy is bounded by the caudal portion of
the internal abdominal oblique muscle.

May (1977) in the sheep added that the caudomedial wall is formed by the prepubic
tendon and transverse fascia also observed that the inguinal canal contains the cremaster
muscle, external pudendal artery and vein, lymph vessels, the genitofemoral nerve and
branch of ilioinguinal nerve, tunic vaginalis and the spermatic cord in ram while in the ewe
the same blood vessels, nerve and lymph in addition to a small extension of the vaginal
process. :

A.2. Arterial supply of the abdominal wall.

1. Cranial epigastric artery; ‘

All the available literatures revealed that the cranial epigastric artery is the medial
terminal branch of the internal thoracic artery. Both Ghoshal (1975) and Schummer,
Wilkens, Vollmerhaus and Habermehl (1981) in ruminants revealed that the cranial
epigastric artery gives the cranial superficial epigastric artery and continues as the cranial
epigastric artery which was called the cranial deep epigastric artery, Hifny, Ahmed and
Ibrahium (1984) in mule observed that, the cranial epigastric artery forms the direct
continuation of parent vessel at the level of the caudal border the 8™ costal cartilage it passes
caudalwards between the 9% costal cartilage and xiphoid process to gain the dorsal aspect of
rectus abdominal muscle, it continues within the substance of this muscle and anastomoses
with caudal epigastric artery at the umbilical region. On the other hand Badawi, Ahmed
and Saber (1983) in the camel, reported that there is no anastomoses existed between the
cranial and caudal epigastric arteries.

2. Cranial superficial epigastric artery;

Abd Elmoien (1995) in the goat mentioned that the cranial superficial epigastric
artery is a slender vessel supplying mainly the cutaneous trunci and the Supramamimary
muscle in the female and the cranial preputial muscle in male in addition to their covering
skin. It arises from the lateral aspect of the cranial epigastric artery. It presents between
rectus abdominal M. and Transverse abdominal M. then penetrates the former till cutaneous
trunci. While Hifny; Ahmed and Attia (1982) in the camel considered it as a branch of the
internal thoracic artery and added that it gives off an anastomosing branch to the cranial
epigastric artery

3. Musculophrenic artery;

Abd Elmoien (1995) in the goat described that the musculophrenic artery is the
smaller terminal branch of the internal thoracic artery at the caudal border of the 7™ costal
cartilage. May (1977) in the sheep Schummer et al. (1981) in ruminants and Hifny et al.
(1982) in camel revealed that it begin at the level of the 6 or 7™ interchondral space in
camel, 7" in ruminants and 8% in sheep, they added that it gives off muscular branches for
transverse abdominal muscle and ventral intercostals from 9" to 13% in sheep, 6™ to 7" in
camel and 6™ to 10" in ruminant.
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4. The dorsal intercostal arteries

Abd Elmoien (1995) in the goat stated that the dorsal intercostal arteries form the
main blood supply of the costal part of the external abdominal oblique muscle from the 7" to
the last one. The last three dorsal intercostal arteries terminate in the transverse abdominal
muscle. Hifny et al. (1984) in the camel observed that from the 8" to the 11™ branches cross
the costal arch and pierce part of the diaphragm and transverse abdominal muscle to
terminate in the rectus abdofminal muscle.

S. Dorsal costoabdominal artery

Ghoshal (1975) in the ruminants and Abd Elmoien (1995) in the goat stated the
dorsal costoabdominal artery is well developed; it is given from the abdominal aorta as the
last intercostal artery which runs behind the last rib. Hifny et al. (1984) in camel mentioned
that it terminates between the transverse abdominal fascia and rectus abdominal muscle.
Moreover Ghoshal (1975) in ruminant observed that it supplied the transverse, internal
oblique and external oblique abdominal muscles.

6. Caudal superficial epigastric artery

Abd Elmoien (1995) in the goat stated that the caudal superficial epigastric artery is
a division of the external pudendal artery, it emerge from the superficial inguinal ring in
buck, while it is given from the cranial mammary artery in goat. It anastomosis with the
cranial superficial epigastric artery. Schummer et al. (1981) in ruminants revealed that, it
runs toward the umbilicus along the sheath of rectus abdominal muscle where it is situated
superficially on the ventral abdominal wall it anastomosis with cranial one at the level of
umbilicus.

7. Caudal epigastric artery.

Abd Elmoien (1995) in the goat mentioned that the caudal epigastric artery is
detached from the pudendoepigastric trunk. It precedes cranioventrally on the aponeurosis of
the caudal portion of external abdominal oblique muscle and deep to the lateral portion of
rectus abdominal muscle where it divides into two branches to the last segments. Ghoshal
(1975) in ruminants mentioned that it courses between the internal abdominal oblique and
rectus abdominal muscles, furnishes collateral to both and anastomoses with the cranial
epigastric artery inside the rectus abdominal muscle.

8. Deep circumflex iliac artery.

Ghoshal (1975) in the ruminant mentioned that the deep circumflex iliac artery arise
from the external iliac artery and divides into cranial and caudal branches, the former
furnishes the transverse abdominal, internal and external oblique abdominal muscles, while
the caudal branch passes caudoventrally and pierce the abdominal wall. Hifny; Ahmed and
Ibrahium (1981) in mule observed that the cranial branch of deep circumflex iliac artery
divides into dorsal and ventral branches. Badawi et al. (1983) in camel mentioned that the
deep circumflex iliac artery is represented by two separated vessels cranial branch and
caudal branch which originate from external iliac artery. Saber (1979) and Attia (1980) in
the camel mentioned that each of the end branches of the deep circumflex iliac artery has a
separate origin from the external iliac artery
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A.3. Venous drainage of the abdominal wall:
1. The cranial epigastric vein:

Abd Elmoien (1995) in goat described that the cranial epigastric vein is one of two
terminal branches of the internal thoracic vein at the 7™ intercondral space and continuous in
the rectus abdominal muscle and anastomose with caudal one at caudal to the umbilicus. It
drains the tendinous intersection of rectus abdomens muscle. While Schummer et al. (1981)
stated that it originated beyond the 7™ rib in ox and th_e.7th or 8" rib in small ruminants.

2. Cranial superficial epigastric vein T .

Abd Elmoien (1995) in the goat mentioned that the cranial superficial epigastric
vein is the direct continuation of cranial epigastric vein as it pierces the rectus abdominal
muscle and outer lamina of rectus sheath to subcutaneously seat on the level distal to
costochondral junction of 9% rib by about 5 cm. It passes caudal subcutaneously and
anastomoses with the caudal one. Schummer et al. (1981) in ruminant described that it
knows as subcuteous abdominal vein which passes through the abdominal musculature after
its origin from the cranial epigastric vein.

3. Musculophrenic vein:

Abd Elmoien (1995) in the goat stated that the musculophrenic vein is smaller
terminal division of the internal thoracic vein emerge at the 7™ intercondral space. It ran
caudodorsally then crosses the medial aspect of the costal arch between the transverse
abdominal muscle and the diaphragm. Smuts and Bezuidenhout (1987) in camel
mentioned that it drain the costal part abdominal wall.

4. Dorsal intercostal veins:

Abd Elmoien (1995) in the goat mentioned that the dorsal intercostal veins, from
the 7' through the last dorsal intercostal vein drained the external oblique abdominal muscle
and cutaneous trunci muscle. Three or four dorsal intercostal veins terminate in the
transverse abdominal muscle. Ghoshal et al. (1981) in domestic animals mentioned that the
dorsal intercostal veins descend in the corresponding intercostal space along the costal
groove and presents cranial to the artery and nerve.

5. Dorsal costoabdominal vein:

Abd Elmoien (1995) in the goat Ghoshal et al. (1981) in small ruminant described
that the dorsal costoabdominal vein detaches from left vena azygos by a common trunk with
last dorsal intercostal vein at the level of the last thoracic vertebra while Smuts and
Bezuidenhout (1987) in the camel mentioned that it is detached from right vena azygos.

6. Caudal superficial epigastric vein:

Schummer et al. (1981) in domestic animals revealed that the caudal superficial
epigastric vein is a cranial division of the external pudendal vein while Badawi et al. (1985)
in the buffalo, stated that it is the cranial continuation of the cranial mammary vein. In
addition to that Abd Elmoien (1995) in the goat stated that the caudal superficial epigastric
vein drains the caudal part cutaneous trunci muscle, fascia and skin of the ventral abdominal
wall, prepuce and mammary gland.
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7. Caudal epigastric vein:

Ghoshal et el. (1981) in ruminants mentioned that the caudal epigastric vein arise
from the pudendoepigastric vein, run cranially along dorsal surface of rectus abdominal
muscle and enters this muscle and anastomoses with cranial one in umbilicus region.
Yadam (1990) in the she donkey mentioned that it arises from deep femoral vein and in two
cases it orxgmates from the external iliac vein.

8. Deep circumflex iliac vein:

Abd Elmoien (1995) in the goat described that the deep circumflex iliac vein is a
single vessels is seen on the either side detaches from common iliac vein and present 3 to 4
cm distal to tuber coxae. Retting (1969) in the ox revealed that it is occasionally paired
arising on the right side from the caudal vena cava and the left from the common iliac vein
or either sides from the caudal vena cava.

A.4. The main nerve supply of the lateral abdominal wall in the
ruminants:

Garrett (1988) in the goat Small Wood (1992) in ruminants mentioned that the
spinal nerves which innervate the paralumbar fossa are T13, L1 and L2. The dorsal branches
pass dorsal to the transverse processes of the lumbar vertebrae and ventral branches pass
ventral to transverse processes. Both branches must be blocked to perform any surgery in the
paralumbar fossa. Moreover Garrett (1988) in the goat mentioned that the ventral branches
of the lumbar nerves innervate the musculature of the wall, peritoneum and the skin ventral
to middle of the paralumbar fossa. The ends of these cutaneous branches may be seen
passing through the external abdominal oblique muscle in the ventral part of the paralumbar
fossa.

1. The costoabdominal nerve:

Both Garrett (1988) and Abd Elmoien (1995) in the goat mentioned that the
costoabdominal nerve is the ventral division of the 13" thoracic spinal nerve being situated
near the caudal surface of the last rib. While Ghoshal (1975) in the sheep stated that it is
derived from 12" or 13" thoracic spinal nerve. Garrett (1988) in the goat added that the
costoabdominal nerve passes at the tip of transverse process of 1% lumbar vertebra.
Moreover Abd Elmoien (1995) in goat added that it is divided into lateral and medial
branches caudal to the last rib by 0.5 to 1.0 cm.

2. The iliohypogastric nerve

Abd Elmoien (1995) in the goat and Smuts et al. (1987) in camel observed that there
are two iliohypogastric nerves; cranial and caudal, the cranial one is the ventral division of
the 1* lumbar spinal nerve, while the caudal one is the ventral division of the 2™ lumbar
nerve. The two branches divide into a medial and lateral branch. While May (1977) in sheep
and Dyce et al. (2002) in ruminant mentioned that the ilichypogastric nerve is the ventral
division of the 1 lumbar nerve which pass under the tip of the transverse process of the 2™
lumbar vertebra.

3. The ilioinguinal nerve:

Abd Elmoneim (1983) in camel and Abd Elmoien (1995) in the goat mentioned that
the ilioinguinal nerve arises from the ventral branch of third lumbar spinal nerve. The latter
added that the ilioinguinal nerve is divided into cranial and caudal branches. The cranial one
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is divided into a lateral and the medial branches. Raghavan and Kagchroo (1964) in ox
mentioned that the ilioinguinal nerve divides into anterior and posterior branches. While
Dyce et al. (2002) in the ruminant said that the ilioinguinal nerve is the ventral branch of the
2" lumbar nerve, and passes below the tip of the fourth lumbar transverse process.

Kumar (1998) in goat mentioned that the paravertebral aneasthesia is a regional
anesthesia of the flank; the paravertebral lumbar anesthesia can be produced by two

. . techniques namely proximal approach (at exit of the spinal nerve from the vertebral canaiat = = °

the intervertebral foramina) and distal approach (at free end of the lumbar transverse
processes). The latter is commonly used where is applied by two methods; vertical and
lateral approaches. The vertical approach, the injection site is approximately 3 cm of the
midline, while the lateral approach at the ends of the transverse processes of L1, .2 and L3
which are palpated and anesthesia is injected at each site. While Garrett (1988) in goat
mentioned that the block of the previous nerves, the anesthesia injects at the tips of
transverse processes of L1, L2, L3 and 1L4. '

4. The genitofomral nerve:

May (1977) in sheep and Delahunta and Habel (1986) in the ox revealed that the
genitofemoral nerve pass through the inguinal canal to supply the cresmaster muscle.
Moreover Linzell (1959) in the goat stated that the genitofemoral nerve is a variable and it is
formed by ventral branches of the 3™ and 4™ lumbar nerves with an occasional small
contribution from the second lumbar nerve. Ghoshal (1975) in ruminants mentioned that it
is formed by a part of the ventral branch of the 3™ lumbar nerve and often receiving a
contribution from the ventral branch of second and fourth lumbar spinal nerves

I1.B. Diaphragm:
Getty (1975) in ruminants mentioned that the diaphragm is arch shape, broad

unpaired muscle which separates between the thoracic and abdominal cavities. The
abdominal surface is concave and is covered by transverse fascia and peritoneum. It is fleshy
in periphery and tendinous in center. The fleshy part subdivided into a costal, sternal and
lumbar which represented by two crura. The sternal part is attached to the abdominal surface
of the xiphoid cartilage.

May (1977) in sheep mentioned that the dorsoventral slope of the diaphragm is
greatly accentuated and the width is much greater than of the caudal thoracic opening. The
midline slopes from the last thoracic vertebra to the level of the ventral end of the 7 or 8%
rib.

Al-Safy (2005) in dog mentioned that the diaphragm is a dome shape
musculotendinous plate. The center of convexity of the diaphragm was located opposite the
middle of the 6™ intercostal space while the convexity of the diaphragm was started from the
6" costochondral junction till the upper end of the 12" rib and the body of 12" thoracic
vertebra.

Solanki and Sharma (1964); Etemadi (1966); and Selim (1979) in camel found an

osseus structure in the central tendon of the diaphragm in close association with the medial
part of the foramen vena cava.

11
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Raghavan and Kagchroo (1964) in ox, Selim (1979) in camel and Small Wood
(1992) in horse reported that the muscular part of the diaphragm surrounds the central
tendon and its fiber streams into radial direction. It is divided into costal, sternal and lumbar
parts.

Getty (1975) in ruminant mentioned that the rlght crus attaches_to. the first four..

‘lumbar vertebrae by means of the ventral longitudinal ligament. The left crus which is
smallér attaches to ‘the ventral longitudinal ligament of the first and second lumbar
vertebrae. The right crus divides into two branches which circumscribe the esophageal
hiatus to unite ventrally and the spread out the tendinous center.

Ahmad (1999) in buffalo reported that the right and left crura are originated by a

dge common tendon which attached to the ventral longitudinal ligament at the level of the

™ Jumbar vertebrae, at the level of 3™ lumbar vertebra, the common tendon

subd1v1ded into two tendon, large deep tendon and small superficial one. Moreover the

sternal part is an unpaired median part unseparated from the bilateral costal portion its fibers

arise on a base of the xiphoid cartilage, the adjacent transverse fascia and the eight costal
cartilages, and extend dorsally to the central tendon.

May (1977) in sheep mentioned that the esophageal hiatus hes about 6 cm below the
9" thoracic vertebra. It is situated about hand's breadth ventral to 8" thoracic vertebra and a
little to the left of the median plane as mention by Getty (1975) in ruminant .May (1977) in
sheep described that the foramen vena cava slightly lateral from esophageal hiatus and to the
right of the median plane.

El-Safy (2005) in dog mentioned that the esophageal hiatus considered more
susceptible to hernia than of the aortic hiatus which consider to be more resistant to the
hernia due to it was supported by the sublumbar muscles in addition to the tendon of the two
crura of the diaphragm.

Ducharme (1990) in bovine mentioned that the hernation of the reticulum through
the diaphragm is association with traumatic pericarditis; the hernial ring is usually located at
the junction of the musculotendinous portion of the diaphragm ventral to foramen vena cava
and lateral to the median plane.

ITI. Abdominal organs
Rumen:

May (1977) in the sheep mentioned that the rumen is the first part of sheep stomach,
occuples most of the left portion of the abdominal cavity and extends over the median plane
in the middle and to some extent ventrally. Its long axis is from a point opposite the gt
intercostal space or 9" rib almost to pelvic inlet. Moreover Dyce et al. (2002) in the
ruminant revealed that the rumen is compressed from side to side and extends from above
the middle of the 7" intercostal space or 8" rib to the pelvic inlet and from the left body wall
a cross the mid line, especially caudally and ventrally where it reaches to the lower right
flank.

12
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Hifny, Ahmed and Ibrahim (1985) in the camel mentioned that the rumen is a large
laterally compressed sac which occupies the whole left side of the abdominal cavity extends
from the cranial border of the 7% rib till the pelvic inlet, with the average length of 85 cm
and 65 cm widths, its capacity ranges from 70 — 100 liters and average weight is about 5 kg.

May (1977) in sheep and Habel (1975) in ruminants mentioned that the parietal
surface of rumen is related to the diaphragm, left abdominal wall and spleen while the
visceral surface is irregular, related to omasum, abomasum, intestine,-liver, pancreas, left
kidney, aorta and caudal vena cava. While Hifny et al. (1985) in the camel reported that the
visceral surface is related to the liver, reticulum, omasum, abomasum, pancreas, transverse
and descending colon.

Habel (1975) in the sheep and goat mentioned that the ventral sac is relatively larger
and extends more to right of median plane than in the 0X, its ventral blind sac extends farther
caudally 6 to 8 cm than that of the dorsal sac. The parietal surface of the dorsal sac extends
caudally to the 2" lumbar vertebra while till 4™ lumbar vertebra as recorded by Dyce et al.
(2002) in ruminant also added that the ventral blind sac of the goat and sheep is larger than
dorsal one and extends caudally than dorsal one, so that the rumen of goat and sheep has an
unbalanced a}})lpearance. May (1977) in the sheep recorded that the cardiac opening
opposites of 8™ intercostal space about 5 cm below the vertebral column

Both Garrett (1988) in goat and Dyce et al. (2002) in ruminants revealed that the
direct contact of the dorsal ruminal sac with the left paralumbar fossa make auscultation and
palpation simple. It also facilitates trocarization for the relief of tympany. The dorsal sac
may be palpated per rectum

Cegarra and Lewis (1977) in the goat Kanwar et al. (1983) in caprine and
Sharma et al. (1984) in the ovine said that the rumen occupies the greater part of the
abdominal cavity in lateral view with it cranial limit at the level of 8" or 9" and 10" rib
respectively and caudal limit at the lumbosacral junction and at the pelvic inlet in the goat
and sheep respectively by radiograph with contrast medium. Zeskov, Petrovic and
Dragnovic (1976) in the sheep and goat recorded that the rumen of sheep and goat is
visualized in the left hemiabdomen between the 11% intercostal space and the last lumbar
vertebra,

Reticulum:

May (1977) in the sheep observed that the reticulum is piriform in shape, it is the
most cranial part of the stomach and lies almost left to median plane against the sternal part
of the diaphragm in a transverse plane through the ventral end of the 7 rib or intercostal
space, its cranial diaphragmatic surface is within 2.5 cm or less of pericardiac sac in the
thoracic cavity. Its cranial extremity is opposite the 5" intercostal space or 6™ rib while the
caudal border opposite the 8" intercostal space or 9" rib. The lowest point lies about 6 cm
above the xiphoid cartilage. The ruminoreticular opening is 6 cm below the vertebral
column opposite 9" rib and to the left of median plane. While the reticuloomasal opening is
near 8™ intercostal space or 9" rib, and it is 3 to 5 cm below the ruminoreticular opening but
almost in the median plane.
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Delahunta and Habel (1986) in cow revealed that the reticulum is contact with the
left abdominal wall at the ventral ends of the 6™ and 7% intercostal space and with the
ventral wall in the corresponding sternal part. Habel (1975) mentioned that the reticulum in
the ox is the smallest part of ruminant stomach and located between 6™ and 7* or 8% rib.
Moreover Dyce et al. (2002) in ruminant mentioned that the reticulum extends from 6% to
8" ribs and it reaches from cardia to the most forward_of the diaphragm and a cross the
midline, especially ventrally where lies above the xiphoid process of the sternum.
Delahunta and Habel (1986) in ruminant revealed that the area of auscultation of the
reticulum locates at the ventral ends of 6" and 7% intercostal spaces and the pain may be
produce by the deep percussion on the left xiphoid region in the traumatic reticulitis. Hifny
et al. (1985) in the camel mentioned that the reticulum is situated in the right side of the
intrathoracic part of the abdominal cavity and extends from the 7" to 10" ribs, it measures
about 25 — 40 cm length, while the width reach about 5 — 8 cm at either ends and 15-20 cm
at the middle. Its capacity is about 0.5 liter and average weight about 600 gm. The reticulum
is separated from the diaphragm by omasum and does not reach the abdominal floor; the
ruminoreticular opening lies dorsal to the medioventral glandular sac at the level of 10"
thoracic vertebra, while the reticuloomasal opening is situated at the level of the 7™ thoracic
vertebra.

Kanwar et al. (1983) in the caprine by radiograph with contrast media observed that
the reticulum appear as avoid structure situated immediately caudal to diaphragm in the area
from 7" to 9" intercostal spaces. Sharma et al. (1984) reported that the ovine reticulum
extends between 7" and 10% ribs; the reticular fundus is slightly pointed and touched the
abdominal floor in the region of the last 2 or 3 costochondral junctions.

Omasum:
May (1977) in sheep mentioned that the omasum is somewhat oval shape and

compressed laterally with long axis nearly vertical, lies in relation to 9 to 10" ribs. It has no
contact with abdominal wall, being covered by liver on the right, to the left by the rumen
and reticulum; whilst the abomasum covers it ventrally .while Dyce et al. (2002) in goat
mentioned that, it extends from the 8" and 10" ribs. However Habel (1975) in ox revealed
that the omasum is in contact with right abdominal wall in the ventral of 7 to 9™ intercostal
space and with abdominal floor in small area between the xiphoid cartilage and right costal
cartilage. While Dyce et al. (2002) in ox mentioned that, it extends from the 8™ and 10" ribs

Sweeney (1988) in the domesticated ruminant and Green and Backer (1996) in the
African goat described the omasum as a muscular bean shape tube and the omasum of goat
is signifcally larger than of sheep to body weight.

Hifny et al. (1985) in camel observed that the omasum is situated on the right side of
the intrathoracic part of the abdominal cavity from the level of the 7" rib till continues with
the abomasum without external demarcation at the level of 10t rib, it reaches about 90 — 110
cm length and 1.5 kg. in weight.

Sharma et al. (1984) in sheep observed the omasum is not visible in survey
radiographs. In the barium series, the omasum appears in the lateral radiographs among 10
minutes ﬁllin%l time. It seems to bean or kidney shaped structure which is situated between
the 9" and 11™ ribs in sheep, with a vertical long axis. In the ventrodorsal view the omasum

14



REVIEW OF LITERATUER B

has rounded shape and presents radiolucent striations, which are best seen in the ventral
radiographs.

Abomasum:

May (1977) in sheep observed that the abomasum is elongated tubular structure
widest towards the omasal end and narrowing as it approaches the pylorus. It beings
centrally in xiphoid region extends backwards gradually inclining to the right along the
ventral floor of the abdominal cavity, it runs-aliicstparallel to the right costal arch so that
the left border crosses the midline about 10 cm behind thé xiphoid cartilage. It then bends u;
the lateral wall of the abdominal cavity and ends at pylorus at the ventral end of the 10
intercostal space. The greater curvature gives attachment to the superficial part of greater
omentum, except at the fundus, where it passes across to the left longitudinal groove of
rumen .The lesser curvature is related to the omasum and these parts ‘are united by
connective tissue containing some fat. The pyloric part of the lesser curvature gives an
attachment to the lesser omentum.

Nickel et al. (1973) in ruminants mentioned that, the abomasum is a bent, pear
shaped sac, the fundus and body lies on the abdominal floor caudal to reticulum, the
longitudinal axis of this portion crosses the midline somewhat obliquely from the left cranial
to the right caudal, overlying the region caudal to the xiphoid cartilage between the ventral
ends of the costal arches. The pyloric part is directed dorsolaterally behind the omasum.
Habel (1975) in ruminant revealed that, the fundus of abomasum lies on the xiphoid region,
the corpus lies on the ventral midline with more than half of it on the left, and the pyloric
part curves around to the right so that the pylorus is near to the ventral end of right 9% or 10™
intercostal space. The abomasum of the sheep and goat lies on the abdominal floor along the
right costal cartilages due to the omasum is small and light and is supported on the dorsal
surface of the abomasum.

Delahunta and Habel (1986) in the cow mentioned the site for puncture of the
abomasum to sample its contents is on the midline, one third of the distance from nick (it
marks the junction of xiphoid cartilage with xiphoid process) to the umbilicus.

Cegarra and Lewis (1977) in goat Kanwar et al. (1981) and Sharma et al. (1984)
in ovine observed that the abomasum locates mainly in the cranioventral part of the
abdominal cavity with its fundic part between the reticulum and omasum. The pyloric part
presents ventrolateral to the omasum. The ventral sac of the rumen is caudal to the
abomasum in the lateral view of radiograph with contrast media.

Omenta:

May (1977) in sheep said that the lesser omentum is attached to the ventral part of
the parietal surface of the omasum and pyloric part of the abomasum and from the visceral
surface of the liver in the region of esophageal notch to the portal fissure. Habel (1975),
Delahunta and Habel (1986) in ruminants mentioned that the lesser omentum arises from
the visceral surface of the liver between esophageal impression and the porta hepatis , and
passes to the region of reticular groove, the right face omasum and along the lesser curvature
of the abomasum to the first part of the duodenum which return it to the liver.
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Nickel et al. (1973) in ruminants revealed that the superficial wall of the greater
omentum arises from the greater curvature of the abomasum, the caudal border of the cranial
part of the duodenum and from descending duodenum, till the left longitudinal groove of the
rumen. The deep layer wall of the greater omentum attaches to the right longitudinal groove
of the rumen and passes ventrally in contact with ventral sac of the rumen then turn a
dorsally between intestine and the superficial wall of the greater omentum to unite with it on
the ventral surface of the descending duodenum, the deep wall attached cranially to the
pancreas, dorsal border of the liver and sigmoid loop of the duodenum.

May (1977) in sheep mentioned that the superficial layer is attached to the left
longitudinal groove of the rumen to the greater curvature of the abomasum, first part of the
duodenum then to colon almost to the level of tuber coxae on the right side, while the deep
from the right longitudinal groove of the rumen till mesoduodenum, colon, visceral surface
of the liver along the ventral border of the pancreas. The two layers are continuous at the
attachment along the caudal groove of the rumen and also join at the iliac flexure of the
duodenum at the origin of the colon.

The intestine: :

May (1977) in sheep revealed that the duodenum begins at the pylorus of abomasum
which is situated opposite the ventral end of the 9" rib space of the right side near the
umbilical fissure of the liver. In addition Dyce et al. (2002) in ' ruminant recorded that the
duodenum is about 1 m in the length. Moreover Habel (1975) in ruminants and May (1977)
in sheep mentioned that the cranial part of the duodenum passé dorsally to the visceral
surface of the liver where it form an S-shaped curve. The descending part run horizontal to
the level of the tuber coxae then turns forward again to form the iliac flexure. The ascending
part passes forward on the medial side of the descending part and dorsal surface of the
terminal part of the descending colon and it form a second-S-shaped curve at the caudal
extremity of the right kidney to join the mesenteric part of the small intestine. Dyce et al.
(2002) in ruminant added that only the descending duodenum is immediately visible on
opening the right flank, the first part of the duodenum is attached to liver by lesser omentum
and the descending part by mesoduodenum. Habel (1975) in ruminant mentioned that the
ascending of the duodenum part attached to the descending colon caudally by duodenocolic
ligament.

May (1977) in sheep mentioned that the jejunum and ileum pass dorsally across the
colon from right to left then ventrally between the colon and the right side of the rumen into
a coiled part. The coils pass obliquely across the left side to behind the caudal end of the
rumen and thence to the level of the pelvic inlet.

Habel (1975) and Dyce et al. (2002) in ruminant mentioned that the jejunum forms
many short coils within the free margin of the mesentery lies within the supraomental recess
on the right side of the rumen. Occasionally it is found outside the supraomental recess,
caudal and to the left of the ventral sac of the rumen.

Both Habel (1975) and May (1977) in the sheep mentioned that the cecum has
average length 30 cm length and 8 cm diameter. The latter added that the cecum extends
about 8 cm behind the right visceral surface of the liver to pelvic inlet. In some cases the
caudal end of the cecum may turn left across the median plane to end at the pelvic inlet of
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the left side. Moreover, Dyce et al. (2002) in ruminant added that the cecum is demarcated
from the colon by the entrance of the ileum. Its round, blind tip projects caudally from the
supraomental recess and float high when gases filled but sink when its contents are heavier.

Habel (1975) in ruminants mentioned that the proximal loop of the ascending colon
begins as the direct continuation of cecum, run forwards 5 to 10 cm to a point opposite the
ventral part of the last two ribs, then doubles back between the cecum and descending
duodenum, separated from™thc 1ight paralumbar fossa by the ‘duodenum and the- greater
omentum, ventral to the caudal flexure of the duodenum. The proximal loop turns medially
around the caudodorsal border of the mesentery and runs cranially on the left side. of the
mesentery. The spiral loop of the ascending colon in sheep and goat is hemispherical shape
and consists of three centripetal and three centrifugal turns. May (1977) in sheep added that
below the fifth or sixth lumbar vertebra the colon turns ventrally to be continued as the
spiral part. Moreover, Badawi; Abd Elrahman, Salem and Mohamed (1999) in the goat
recorded that the spiral loop of the ascending colon of the goat is arranged in coils consisting
of centripetal, centrifugal gyri of two and half to three turns each and central flexure. Only
the last centrifugal gyrus shows regular constrictions. The distal loop of ascending colon
connects the spiral one with the transverse colon. It begins with a constriction at the end of
the spiral loop and nearly at the level of a flexure between the proximal and spiral ones.

Badawi et al. (1999) in goat mentioned that the length of the transverse colon about
8 cm and lies in front of the cranial mesenteric artery crossing the median plane from the
right side to the left one, relating dorsally to the pancreas and the roof of the abdominal
cavity. The descending colon is included in the intestinal disc that found on the right side of
the abdominal cavity. It begin on the left side, inclined to the right at the caudal border of

the right kidney and then to the median plane shortly after forming the sigmoid colon at the
level of the six lumbar vertebra.

Liver:

El-Hagri (1967), Bone (1979) and Dyce et al. (2002) in small ruminant reported
that the liver found entirely in the intrathoracic part of the abdominal cavity towards the
right side of the median plane with long axis corresponding with curvature of the right part
of the diaphragm. The same authors found that the right part of the ventral border of the
liver may protrude from under the costal arch opposite to the ninth and tenth intercostal
spaces, and its parietal surface is convex and related to the right part of the diaphragm while
the visceral surface is irregular and showed reticular and abomasal impression. Moreover,
Awad (2000) in the goat, recorded that the liver occupying the right hypochondriac
subregion, with axis extending cranioventrally from the level of the vertebral end of the 13"
rib up to the middle third of the 6™ rib and its parietal surface showing costal impression of
the last eight ribs however the visceral surface is related to the reticulum, omasum, dorsal
ruminal sac, lesser omentum, cranial part of the duodenum and the right kidney.

Both Anis (1977); El-Gaafary , Mobarak and Anis (1979) in the buffalo, observed
that the liver long axis extends obliquely cranioventrally and medially in conformity with

the curvature of the diaphragm from the level of the middle the last rib to the level of the
middle third of the fifth intercostal space.
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Habel (1975) added that the liver of ruminant is in contact with right abdominal wall
from the ventral end of the 7% rib to back to the last rib. The percussion of the normal liver
in the ox is limited to the last four intercostal spaces caudoventral to the lung. In some
individuals the liver can be palpated in the cranial angle of the paralumbar fossa. In sheep
and goat the area of the liver exposed caudoventral to the basal border of the lung is larger.
It occupies 7™ to Q™ intercostal spaces between the lung and the costochondral junctions.

Dyce et al. (2002) in ruminant observed that the area of the percussion of the liver
can detected on over an area centered on the dorsal part of the eleventh rib and eleventh
intercostal space. The percussion area is small in relation to the size of the organ and
corresponds to the area of directed contact with the body wall. A detectable increase in its
extent general signifies an enlargement of the organ. Also he added that, the site of the
biopsy specimens. The preferred site for puncture is through the eleventh intercostal spaces
in the plane of the lower part of the tuber coxae. The trocar is directed to meet the
diaphragm, and thus the liver at the right angles in order to ensure a clean puncture.

Gall bladder:

Habel (1975) and Dyce et al. (2002) in ruminant observed that the gall bladder is
pear shaped sac,10 to 15 cm long in the ox, where it come in contact with abdominal wall at
the ventral part of the 9" or 11" ribs. May (1977) in sheep mentioned that the gall bladder is
long and narrow and extends parallel to the umbilical fissure behind the caudal border of the
or%fm. Its caudal end is beneath the end of the 9" costal cartilage or opposite to the 10" or
11" ribs.

Spleen:

Nickel et al. (1973) and Small Wood (1992) in the small ruminant mentioned that,
the position of the spleen is inserted between the dorsal sac of the rumen and the diaphragm
and it is firmly attached to both structures by connective tissue. It is found high in the
abdominal cavity adjacent to the vertebral column at the region of the tenth to the thirteenth
ribs. Dyce et al. (2002) in ox mentioned that the site of the biopsy is normally made through
the upper end of the eleventh intercostal space and involves the little risk of the injury to the
lung.

Pancreas:

May (1977) in sheep mentioned that the pancreas occupies the dorsal region of the
abdominal cavity in the vicinity of the crura of the diaphragm and to the right of the median
plane. Its left extremity lies between the rumen and the left crus of the diaphragm under the
last two thoracic vertebrae and the right extremity is related to the right kidney, the small
intestine and the transverse colon.

Habel (1975) in ruminant mentioned that the pancreas is located entirely to the right
median plane, it consist of a large right and small left lobe join on the right side of the portal
vein, the junction called the body. Opposite the body is a deep notch through which the
cranial mesenteric artery and portal vein pass. The body is adherent dorsally to the liver in
an area on the right of the porta hepatis, and to the common bile duct and the duodenum.
Dyce et al. (2002) in ruminant mentioned that the left lobe of pancreas extends across the
abdomen, insinuated between the liver, diaphragm and great vessels dorsally and intestinal
mass and dorsal ruminal sac ventrally; it thus enters the retroperitoneal area above the

18



REVIEW OF LITERATUER

rumen, the right lobe has a more complete peritoneal covering and follows the mesentery of
the descending part of the duodenum, ventral to the right kidney and against the flank.

Kidney:

El-Hagri (1967) in small ruminant mentioned that the kidney are smooth rounded
bean shaped unipapillary organ. The kidney is about 7.5 cm long, 5 cm in wide and about 3
cm. thick. Right kidney presents under first three lumbar vertebrae. The left kidney as

usnally pushed:entirely to-the right of the median plane to-lie under the 3%, 4™ and 5™ .

lumbar vertebrae when the rumen full .May (1977) in sheep said that , right kidney lies to
the right and ventral to the first two or three transverse processes of lumbar vertebrae. While
left kidney is usually pushed entirely to the right of the median plane to lie under the 31, gt

and 5™ lumber vertebrae when rumen is full, while it returns to left across the median plane
when rumen is empty

Ovary:

El-Hagri (1967) in small ruminant reported that the ovaries lie in a position lateral to
the coiled uterine horns at about the level of fifth lumbar vertebrae .While both Shoaib
(1999) and El-Safy (2001) in goat mentioned that the ovaries of non pregnant goat are
located craniolateral to the middle of the pelvic inlet by about 3 cm from the shaft of ilium

while in pregnant goat located craniolateral to pelvic inlet within the abdominal cavity by
about 5-6 cm with the coiled gravid uterine horn.

Uterus:

El-Safy (2001) in goat mentioned that the shape of uterine horns are coiled in spiral
form and gradually tapering towards the uterine tubes .Moreover Shoaib (1999) observed in
non pregnant goat the uterine horns reached the abdominal cavity.

El-Safy (2001) in goat mentioned that the topographic position of the non gravid
uterine horns are located at the middle of the pelvic inlet while in gravid uterine horns are
extended forward till the level of 2™ or 3™ lumbar vertebrae within the abdominal cavity at
right side which is related to the right abdominal wall laterally, the descending colon and
cecum dorsally and rumen medially. Dyce et al. (2002) in cow mentioned that the gravid
uterus enter the supraomental recess between the right face of the rumen and the double

layer of the greater omentum as it grows and sinks toward the abdominal floor and intestine
dorsally.

The urinary bladder:

May (1977) in sheep and El-Safy (2001) in the goat revealed that, the urinary
bladder is pear shaped .the topographic position of the urinary bladder is a variable
according to the fullness state of the bladder, when it empty, it is rested on the pelvic floor,
while it extends toward the pelvic brim on the caudal point of the abdominal floor when full
of urine, the urinary bladder is related dorsally to uterine body and cervix,

The great arteries within the abdominal cavity.
1. Celiac artery:

Ghoshal (1975) in the small ruminants mentioned that the celiac artery arises from
abdominal aorta between the crura of the diaphragm, at the level of the first lumbar vertebra
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in the sheep and between the first and second lumbar in the goat. Karmona et al. (1985) in
sheep observed that the common trunk for celiac and cranial mesenteric is more frequently
present in the sheep than in goat.

May (1977) in the sheep and Ghoshal (1975) in ox revealed that the hepatic artery
_give the pancreatic, cystic, right and left branches where the left one is large,, this branch

give off the right gastric artery which passes along the lesser omentum. The continuation of

the hepatic artery is gastroduodenal artery and divided into right gastroepiploic artery which
anastomoses with the left one on the greater curvature of the abomasum and
pancreaticoduodenal artery which anastomose with the first intestinal branch of the cranial
mesenteric artery.

Horowitz and Venzke (1966) in goat and May (1977) in sheep revealed that the
splenic artery arises frequently with right ruminal artery but in a few cases may be paired
vessels .May (1977) in sheep and Dyce et al. (2002) in the ruminant mentioned that the left
ruminal artery may arises from the left gastric and sometimes from the right ruminal artery
or from left gastric artery. May (1977) in the sheep mentioned that the reticular artery
usually arises from the left ruminal artery :

May (1977) in sheep mentioned that the left gastric artery is the continuation of the
celiac artery which give left gastroepiploic branch also it give the accessory reticular branch

2. The cranial mesenteric artery:

Ghoshal (1975) in the small ruminants mentioned that the cranial mesentery artery
arises from the ventral aspect of the abdominal aorta slightly caudal to the origin of the
celiac artery when they originate separately or arises by a common trunk with the celiac
artery. Levine et al. (1987) in the bovine described that the continuation of the cranial
mesenteric artery generally parallel the long axis of the jejunum and proximal part of the
ileum, providing branches the jejunum from the cranial and ventral surface of the artery.
Ghoshal (1975) in small ruminants described that the cranial mesenteric gives; pancreatic
branches. The caudal pancreaticoduodenal artery arises from the left and the caudal aspect of
the parent artery or may originated with the first jejunal artery. The jejunal branches are
about 18 to 20 in the sheep. The middle colic artery passes cranially and after that dividing
into two or three branches, supplying the ascending colon. May (1977) in sheep mentioned
that the middle colic artery divides into right and left branches, where supply the transverse
and descending colon respectively. Ghoshal (1975) in small ruminant mentioned that, the
colic branches supply the proximal loop and centripetal gyri and right colic arteries supply
the centrifugal gyri and distal loop. They arise from the proximal part of ileocecolic artery.
While the colic branches arise from, distal part. '

Lymphocenters of the abdominal viscera:

1. Celiac lymphocenter:

Tanudimadja and Ghoshal (1975) in goat revealed that the celiac lymph nodes are
inconstant. They may be 3 or 5 in number lying close the origin of the celiac artery, while
El-Gendi (1971) in buffalo described that they are 1-2 lymph nodes which are scattered
along the celiac trunk.
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Tanudimadja and Ghoshal (1975) in goat and May (1977) in sheep mentioned that
the atrial lymph nodes are2-3 nodes in the sheep ad 2-4 in the goat which located on the
atrium of rumen immediately behind the cardia.

Vollmerhaus (1981) in goat mentioned that the right ruminal lymph nodes are
situated along the right longitudinal groove and the left ruminal lymph nodes are inconstant
. .and decur in the left longitudinal -groove. Alam Eldin (1984) in-camel-rirentioned that the
left ruminal lymph nodes are not recorded.

Tanudimadja and Ghoshal (1975) in goat mentioned that the cranial ruminal lymph
nodes are absent, and the reticular lymph nodes are located in the ruminoreticular groove.
May (1977) in sheep mentioned that the reticular lymph nodes are situated on the reticulum
above and below its junction with the omasum

Tanudimadja and Ghoshal (1975) in goat described that the omasal lymph nodes

are 5-6 ellipsoidal or round lymph nodes lying on the right side of the rumen along the
dorsal curvature of the omasum.

Tanudimadja and Ghoshal (1975) in goat mentioned that dorsal abomasal lymph
nodes are lie along the lesser curvature of the abomasum. Vollmerhaus (1981) in the goat,
sheep and ox mentioned that the ventral abomasal lymph nodes are inconstant and are
situated in the greater omentum of the abomasum ‘

Tanudimadja and Ghoshal (1975) in the goat mentioned that the reticuloabomasal
lymph nodes are 2 ellipsoidal nodes present between the two layers of the omentum along
the greater curvature of abomasums and reticulum, and the hepatic lymph nodes are 5-7 in
number they lies close to the hilus of the liver between the caudate and papillary process in
relation with the portal vein and the hepatic artery they tend to aggregate into a single mass.

2. Cranial mesenteric lymphocenter.

El-Gendi (1971) in buffalo described that the cranial mesenteric lymph nodes
present along the cranial mesenteric artery from its origin till the beginning of its
terminal branches while Saar and Getty (1975) in ox mentioned that<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>