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G. A. El-Sayad; M. A. Seleim and A. S. Atiba
Department of Surgery, Fac. Vet. Med.; Kair El-Sheikh
Tanta University, Egypt

ABSTRACT

The present study was carried out on 65 dogs in surgery dept. Fac. Vel. Med.. Kafr .
El-Sheikh, Tanta University. The results of laparoscopic examination of the abdontinal
cavity provide accurate inspection of the anatomical relations between the abdominal
organs and differentiate between the normal and abnormal appearance of these or-

gans.

Laparoscopic biopsy of the liver was done under direct inspection of the selcected

lobe and provides enough lissue size_for histopathological examinatior.

From the proceeding results, it can be concluded that the laparoscopy is an accurale
nor-invasive technigue for examination and biopsy of the abdominal organs. The
changes of the site of the primary port are ingdicated according to the organ of inferesti.
The changes of the animal 'posture are indicated to enhance inspection of the abdonmi-

nal organs. The complications of diagnostic laparoscopy and biopsy were minimal.

INTRODUCTION

Lapamscopy«is a surgical proccdure performed th:ough a vexy smail incision in the abdomen,
using spgﬁmahzed instruments. A pencil-thin instrument called a laparoscope is used and it gives

the surgﬁ:%n an exceptionally clear view on a T.V. monitor, in the interior of the abdominal cavity.

The ﬁrst diagnostic dog laparoscopic procedures were performed by Kélling {1901). using es-

and equipments till it's called now "minimal invasive procedures.”

Diagnostic laparoscopy is a technique which, allows visualization of the interior of the abdom-
inal cavity and differentiate between the normal and pathological conditions of the visceral or-

gans, with minimal complications and avoidance of unnecessary laparotomy.

Laparoscopic guide biopsy is one of the definitive diagnostic methods of the internal organ. It

was done under direct observation of the organ of interest and provides opportunity {o detect a
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very small lesion.

The aim of this work is to study the appiication of laparoscope and its Doenelll In exploration
of the abdominal cavity, selection of the more sultable accesses to vaciant visceral organs and
select the animal position that enhance visualization of these organs, as well as sale liver lapar-

oscopic guide biopsy. all with minimal complications.

MATERIALS AND METHODS

The present study was carried oul on (55) apparently healthy adult dogs o both sexes
weighting from 15 to 25 kilograms, at Surgery Dept. Faculty of Veterinary NMedicine Kalr El-
Sheikh, Tanta University,

The dogs were housed in separate kennels. One day prior to surgery, the dogs received nao
food. The hair at the abdominal arca from 10" intercostal space caudally 10 (e lank and from

dorsal to ventral midline was clipped and shaved

Instrumentation :

1. The laparoscepe connected to the tight source (Fig. 1).

2, Coq Insufflator (Fig. 2). 3. CO, tank.
4. Camera unit (Fig. 3) 5. Video endoscopic caompulorized system.
6. Insulllation needle (Veress needle) (Fig. 4). 7. Trocar and cannulas (Fin. 5).

Fig. 1: Showing 10 mm ° angle ' Fig. 2:  Showmg ihe insuffalor Fig. 3: Showing b o wnil 14 1
laparoscope (A). Ihe light source untl (A), connecied with the gas connected with the comers ciliy
{13) and the light cable (C) lilter {Bj and the gas wbe (C). {(C.Cyand the camers tead (11

Fig. 4: Showing the Veress Movdle 3 By
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1{}! mm ”DL‘af- -annula

a

Fig. 6: showing the bluni probe (1117

Fig. 7: Showing scissors (A} [loes
forceps L[4}, grasping forceps 141 0 il
trocar_cannuia (D).

8. Accessory laparoscopic insiruments: Blunt prebe (g, G). Graspers, for holding of the ab-

dominal organs, Scissars and Biopsy forceps (Fig. 7).

9. Other instruments required lor laparoscopic procedures as: Scalpel Mo, & or 4, Svissors,

Towel clips, Needle holder, necdles and Sulure materials.
Anaesthesia and laparoscopic procedures:

A venous cannula was inserted and fixed in the recurrent tarsal vein {or injection of pre-
anaesthelic medications as well as anaeslhetic solution then for injection of Huid therapy in

some cases if needed.

The dogs were pre-medicated with 0.02 mg/kg b.owt of atropine sulphate'!) i1jcoted subcuta-
neously to prevent vasovagal reflex {rom visceral manipulation. Xylazin HCI'™! was given in a
dose of 2.2mg/kg b.w. injected inlravenously just belore the induetion of general aiaesthesia us-
ing pentothal sediun!3) in a dose rate of 10-15 mg/kg b.w 5% sol. injected 1l tavenously until
the main reflexes disappeared. The dog was placed on dorsal recumbent position and traditional
measurcs for aseplic surgery (de-laticning, disinfections with betadine® and surgical draping)

were adopted in cach animal,
Establishment of pneumoperitoneum:

The Veress needle was used to penctrate the abdominal wall and it was connecied with nsuf-
flator by insufflating tube to deliver Coj gas into the abdomen. Insufflation prodices a gas layer

that separates the abdominal wall from the underiying viscera (I'ig. 8).
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Primary port placement:

The closed teehnique of primary porl placement of 10 mm trocar-cannula was used (o pene-

trate the abdominal wall, and through it, the laparoscope could be passed (1714, 9).
Secondary port placement:

The secondary port (Trocar-cannula 5 nunl was inserted (Fig. 10) to allow passage of accesso-
ry instruments that used for cither manipulation of the viscera or te perform some procedures

as laparoscopic biopsy (Fig. 11).°

—

Fig. 8: Showing the uniform disiention ol he Flg. 9: Shevwing the method of inscition of
abdominal Cavily the primary port.

! Atropine sulphate ; Misr Cu

! Nylazin Hel :Adwia

¥ Pentothal sodium : Biochemic GmbH

* Betadine (Bovidine indine. Mile Co, A.RE )
Laparoscopic guide liver biopsy:

Liver biopsy is one of the definitive diagnosis of the liver diseases; it was done under the guide
of laparoscope after complele exsunination of the liver surfaces, and the selection of the area to

be biopsied according to the nalure of the liver disease (focal or diffuse).

Fig. 10: Showmng the sie of plocemeni of ks scoomdary sececaimils fal insemtion ol the

Fig. T1: Showmg 1t wovonlary
Itocar eanmula I~ T gpeee
through  the shdommnnl  wall™
(AW ) (a) Tha | TEEH
IBFY passed  cing th
secedary IFocwr catiba (5 1
and appeprance o
Iwer (L) and the somo

secombeny port under ditect observaiion of Ui Japarpscope and sopeamnee of (rocar tw
(T T} pass through the abdomingl wall (A sl the stommeh (55 (i)

th)
* Alropine sulphate : Misr Co * Mylazin Hel :Aadwia
* Pentothal sodium : Biochemic Ginlall * Betadine (Bovidine iodine, Nile Co., A R.E )
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RESULTS -

The results of the present study revealed that, there are different sites of entry of the primary
port. Each site was indicated for one or more organs to provide maximal visualization and mini-

mal complications.

The changes in animal posture during laparoscopic procedures were indicated for better expo-
sure of abdominal organs, which in dorsal recumbent animal and the head in a down position
for exposure of the caudal half of the abdominal cavity While in dorsal recumbent and head up
position for exposure the cranial half of the abdominal cavity. The animal was shifted to the right

‘or left side for exposure of the opposite side.
Laparoscopic exploration of abdominal organs :

! Liver :
oy i .
Regarding to exploration and examination of the liver, there were three accesses :

1. The Umbilical access or midline 1-2cm caudal to the umbilicus access :

The animal was placed in a dorsal recumbency and his head in upward position. The secon-
dary port was placed about 5cm right to the primary one to help in retraction of the liver lobes.

I}'I(‘l}e falciform ligament fat restricls the free movement of the laparoscope and its cannula.

-1 2~ Right lateral mid abdominal access:

The primary port was placed at 3 to Sem caudal to the last rib or between the right costal
arch and the proximal aspect of the iliac crest and midway between ventral midline and the lum-
bar vertebrae with the animal head in upward position and 300 left lateral recumbency. This ac-
cess was selected for right side lobes of the liver (right medial, right lateral, caudate axd part of

quadrate iobe).
3. Left lateral mid abdominal access;

The primary port was placed at 3 to 5 cm caudal to the last rib or between the left costal arch
and the proximal aspect of the iliac crest and nidway between the ventral midiine and the lum-
ber vertebrae with the animal head in upward position and 30° right lateral recumbency. This

access was selected for left side lobes of the liver {left medial, left lateral and part of quadrate
lobe).

Normal liver has a smooth surface with sharp borders and uniform deep red colour (Fig. 12).
The portal areas and uniform sinusoidal configuration could be detected with cluose up examina-
tion to the liver surfaces. Gentle palpation of the liver with either the laparoscope or the palpa-

tion probe causes temporary blapching and depression of the organ’s surface and not tear or
bleed.

Mansoura, Vet. Med. J. | Vol. VI, No. 2, 2003
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Most ol the liver surfaces could be examined by the laparcscope. The convex surlace ol the liver
was easily viewed as it drapes over the stomach and intestine. The concave surface and the heli-
um of the liver zappeared when the animal was tilted with its head down and the Llunt probe
used for elevatizn of the lobes up (Fig. 13). The caudal portion of the caudate lobe caps the cra-

nial pole of the right kidney.
Gall Bladder :

The most suitable site of the primary port used for evaluation of the gall bladder was at the
umnbilicus or at the right lateral mid abdominal access. The animal was placed in dorsal recum-
bency with its head up and slightly shifted to the left lateral side. The second port trocar-

cannula was placed at 5 em right to the primary one.

Normal gall bladder was not appeared from the convex surface of the liver. Exposure of the
gall bladder was done, using the blunt probe to separate between the right medial and the quad-
rate lobes or elevation of the right lateral or medial lobes up {Fig. 14). Normal gall bladder ap-

pears dark green blackish in color, soft and fluctuant on manipulation with the probe.
Liver biopsy:

The same three accesses for laparoscopic examination of the liver could be adapted for liver
biopsy. The biopsy samples could be taken from all the liver lobes (Fig. 15, 16 & 17). The Biopsy
sample taken {rom the liver by this technique was of less tissue damage to the liver and the sam-
ple, (Fig. 186).

The amount of bleeding from the biopsy site was minimal and the clotting was occurred with-
in few minutes (2-4). In some cases with increased amount of bleeding the biopsy site was oc-
cluded by the blunt probe, the biopsy forceps or the laparoscope for one minute till clotling oc-
curred (Fig. 18 & 19).

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2003
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Fig. 12: Showing separniion beiween
the left medial lobe (L 511 and
the left lateral tobe (L L.L.) of
the liver using the blunt probe
(1B3.P) And the diaphragn (0 il
the stomach {5).

Fig. 15: Showing the biopsy [moeps
(B.F) grasping the lell lareral
lohe ol the liver (L1 L) anl
pulled it up. Part of the stomach
(5) and the diaphragm (1),

Fie. 13 Showing  elevated et

medinl Jobe (LML am
appearance ol e concaw
suiface. Pant of the left lalcra
fobe  (LLL)Y  and gl
hanpbirmgam (L4,

Fig e Showing the nopsy forceps
(.0 grasping  the left lateral
lobe pf e liver (LL.L) and
pulled ap. Part of (e stomach
ik dell medial fobe (LML), and

e shimpliragin | £

Fig 14:

149

pall  Blodder

(1.1 after separation botveon the
right medial lobe (RALY il the
duadrate lobe (Q.L) waroe e Bl
probe (B Also appeniiice of ihe

el medial
ihachragm (D)

Fig, (72

lobe (LML)} nod the

Showing the L

forceps (B.0) afler coniee
Ihie biopsy sample (1= (le

dinphragm

anl

cunvex liver surface ([ )

Fig. 18: Showmng the biopsy (orceps (1177
affer cutting the biopsy sample {rou e

lefl medial Tobe (LML, the diaphrmem
(D). Part of the stomach (%) dmd the

greater omentun (.00}
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Stomach:

The most suitable site for the primary port jinsertion was at the umbilicus or ventral midline
Iem caudal to it. The animal was placed in dorsal recumbency with its head in upward position.
The stomach lics largely in a transverse position more to the left of the median planc. It lies in
conlact with the liver lobes to produce an extensive gaslric impression or concavitly in the caudal
surface of the liver (Fig. 12 & 16), and its greater curvature attached 1o the spleen (Fig. 20). It is

separaled from small inlestine and left kidney by greater omenium.
Intestine:

The most suitable site of the primary port insertion was at the umbilicus or at the ventral
midline 1-2 cm caudal to the umbilicus and the sccondary port placed at 5 cm right (o the pri-

mary one. The animal posilion was in dorsal recumbency with the hiead in downward position.

The intestines occupy most of the abdominal cavity and extend caudal to the liver and the
stomach till the pelvie inlet (Fig. 22). It was- found that, the intestines arc covered by the omen-
tum which, was reflected using the blunt probe or grasping it using the grasping lorceps and

moved cranially to be rested on the ventral surface of the stomach (Fig. 22).

The duodenum appeared at the right side of the abdomen as it runs caudally {rom the pylor-
us (Fig. 21). Multiple jejunal loops with its attached mesentery were located beneath the umbili-
cus (Fig, 22 & 23). The most accessible portion of the colon was the descending colon, which is
long and usually quite straight (Fig.23). It lies dorsally close to the ilio-posoas muscle and at its

beginning it lies in contact with ventral surface of the left kidney (Fig. 25, 30 & 31).
Splcen:
There were dillerent aceesses for exploration of the spleen:

The umbilicus accesse was suitable for exploration of most of the spleen surface. To gain bet-
ler access to the splenie hilus, the animal should be rotated 45° Lo thie right. The left lateral mid
abdominal approach may be associaled with many complications as the spleen located close to

the entry sile.

The spleen with its normal appearance and relation to other organs is demonstrated in (Fig.
24, 26 & 27). Spleen was attached to the greater curvature of the stomach by gastrosplenic liga-
ment, through it. the left gastro-epiploic vessels cross from the stomach to the spleen (Fig. 20).
Splecn was contacted with the craniolateral surface of the left kidney {Fig. 25, 29 & 30).

Pancreas:

The most suitable site of the primary port used for evaluation of the pancreas was placed al
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the umbilicus or at the right lateral access, with the animal placed in dorséiﬁ'ﬁéi'ﬁfﬂ)eﬂn)f and

slightly shifted to the left sicle.

i
Ii ‘

The pancreas was found adjacent (o (he dusdenum and to enhance its visnalization, the

omentum was reflected away with he Dlunt probe or biopsy lorceps (Fig., 28). MNormah pancreas

appears pale cream colour and coarsely lobulated (Vg 28).

Fig,  20:
curvature ol
strached 10 1he <plen (S

Fig, 2% Showing the ai-mesenten
sde ol the e oy, e
descending colon (000 amd (e
uriisnry bladder (LB )

Fig. 26: Shovwing the enlarped sploe
(8p.] which extended coudally mmi
its vebation Jo the descending colon
(03, and the gejummim 1)

Mansoura, Vet. Med. J.

Shygwinge the  preai
e gteannch (5

pghie bty (4 ko Laerably

bap, 2d: Blueaing e spleen “(Sp
whiah elesats! op wang he slow
peihe (B3P T he omentmn (0

Fig. 27 Bliowsne (he clode 4ip o
e spieen surfaco (Sp. )

Fagp. 210 Shonoug the doodenan
o aticbied Go e pancreas
13 amdel i aned geatnet 10 (he

e

“r

P 22 Showwg the wolp' ot

ks (J) wub retractin of e
oremtum  (ro) aiso appeonaneg ol
e ol he descenduie ¢t e
the urmary bladder o B3t e
dnetus deferens (D d)y

Fig, 25 Showmg Wse aploon b
which adjocewt 1w the folt Lol
LY and ahe  eolon 10y bt
separation between thenn (e Lo g
feoceps (F1 dmoduced  Unoowh e
sevondany canuola (5.0

Fig. 18:

Shonvimg the pancoea. 111
whoch grasped and elevnd up
sl praspiag  Torceps 00 ol
app=armcee of the duodoin oy
e he abdominal wall g o
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Kidneys:
There were different accesses for exploration of the kidneys
a. The umbilical access _for the primary port placement.

The two kidncys could be inspected through this access. For inspection of the right kidney,
the animal head was in upward position and rotated 30-60° to the left and the laparoscope di-

rected cranially and to the right side of the animal.

For inspection of the left kidney the animal head was in upward position and rotated 30-60...

to the right and the laparoscope was directed cranially and to the left side of the animal.
b. Right lateral access for inspection of the right kidney.

The Animal was placed with the head in upward position and at 30-607 left lateral recumben-
cy. The primary port placed at 5 cm caudal to the last rib and 3 to 5 cm ventral to the border of
the lumber muscles and the trocar-cannula pointed in craniodorsal direction and cnier the ab-

domen in shallow angle.
c. Left lateral access for inspection of the left kidney.

The Animal was placed in head up position and at 30-60°C right lateral recumbency. The pri-
mary port placed at 5 cm caudal to the last rib and 3 to 5 cm ventral to the border of the lumbar

muscles and the trocar-cannula pointed in cranial dorsal direction.

Kidney appeared bean in shape, pale gray colour and has readily apparent capsular vascula-
ture (Fig. 29 & 32).

The right kidney was bounded cranially by caudate lobe of the liver and fixed to it by the he-

pato-renal ligament. The caudal pole was contacted with the pancreas and ascending colon.

The left kidney was appeared without attachment to other organs. It was in contacted with
the spieen and stomach cranially, descending colon caudally and abdominal wall laterally and

lumbar muscles dorsally (Fig. 29 & 30).

The renal hilus contains a variable amount of adipose tissue, renal pelvis and branches of re-
nal artery and vein {Fig. 31).

Urinary bladder :
The most suitable site of the primary port used for evaluation of the urinary bladder was at
the ventral midline midway between the umbilicus and xiphoid with the animal in dorsal recum-

bency and its head in downward position. The laparoscope directed caudally. Urinary bladder

appears with close inspection gray with tortuous serosal vessels (Fig. 33 & 34).

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2003
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Deep inguinal ring :

The most suitable site of the primary port used for evaluation of the deep irnguinal ring was

placed at the ventral midline 1-2cm caudal to the umbilicus.

The animal was placed in a dorsal recumbent position and slightly shifted to the right side for
better visualization of the left deep inguinal ring and the laparoscope direcled to the left side.
The animal was slightly shifted to the left side for better visualization of the right deep inguinal
ring and ti;'e:. laparoscope directed to the right. Deep inguinal ring consisted of vaginal tunic and

spermatic cord (ductus deferens and testicular artery and vein) (Fig. 35 & 36).
Ovaries :

The most suitable site of the primary port used for evaluation of the right and left ovaries was
placed at the umbilicus. The animal was placed in dorsal recumbent position with head down
(Trendeleni:iurg position) and tilted 45¢ {0 the left to expose the right ovary and 45° to the right
to expose the left ovary. Left ovz;ry located caudal to the caudal pole of the lelt kidney (Fig. 37)
and the right ovary located caudal to the caudal 1;0'1& of the right ovary. The right ovary was

found more cranial than the left one.
Laparoscopic complications:

In the present study most of complications was related tu the blind insertion of the Veress
needle and the primary port. Three cases were recorded with the veress needle insertion. two of
them caused injury to the spleen surtace (Fig. 38) and oric cause compleie penetration to the
spleen (Fgg. 39, 40 & 41). |

v ) 2
Also, the primary irocar causcd injury to small abdomiral blood vessels i1 two cases and
caused injury to the spleen surlace at the left lateraj mid abdowminal access (Fig. 42). The secon-
dary trocar-cannula caused no complications neither to the abdominal wall blood vessels nor to

the abdominal viscera because it was done under visualization of the laparoscoype:.

Mansoura, Vet. Med. .J. Vol. VI, No. 2, 2003
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Fig. 29: Showing the l¢ft kidnev

Fig. 30: Showmg e left kidney Fig. J1: Showmng the lell kidne

(LK.} and the abdominal wall (LK) watl s caudal pole. the (L.K.Y with itz eelation (o the
(AW and pacl ol the spleen (Sp ) descendmyg colon (ILC) and colon {descemlime cofon (1l
the sploen (5 and transverse coloo 0 Coy bl

appearanec vl il el vein
(R.v.yand the alipose twsoe [

L

Fig. 32: Showing the ri

ghi kidney

Fip. ¥3: Showing the ur:inary bladder

Fig. 34: Showmp the close up ol

(RK.) and part of the caudate By and  dhe  jejunam(l), i the wrinary Sludder (0083 wnh
lobe of the liver (C.L} and the vimentum (€4 rellected by (he blunt tortuous  scrosnl veescls gl
dJiaphragm (D) probe (B .

part of the oy}
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Fig. 35: Showing the decp mgairs
ring (121RY and testivwlar griesn
and wemm (T AVY and 1he ducins

Fig. M Showmg the deep inguinal
rimg (LRI jesticulnr artery and
v TE AN e daclus delerens lefl

Fig. 37: Showing the fefl ovary
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kidney 11k lorsal
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delerens (12.D) and the abdomieal

wall (AW

Fig, 38: Showmg injury of the splecy
surlisce (Sp) during msertion o) the
Veress needie and  formation  of
blood elot (b.e) at the site of wyury

Ly, the urmary bindder (LB,
e descending colon (D.C) and
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Fig 40:  Showing e complele
nenetration of the sploct e )
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Fig. 41 Showing e memovil of e Verres
negdle (VM1 from the spleen (500 And

appearance of the Wovd clod (ko) af the sne ol
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DISCUSSION

Laparoscopy was considered as an accurate non-invasive technique to study the normal ana-
tomical relations between the abdominal organs, evaluate the abdominal cavity and taken a bi-
opsy from an abdominal organ. These results were in agreement with Johson and Twedt
(1977}); Coupland, et. al. {(1981); Boyce (1982) and Jones (1990).

The Veress needle was inserted after making a stab incision (3mm in length) of the skin. It
was wide enough for easily insertion of the needle without resistance and to avoid leakage of pe-
numoperitoneum gas from around the needle. Whereas Silva, et. al. (1995) preferred introduc-
tion of the Veress needle to the abdominal cavity by direct puncture of the skin without incision.
While the incision was smaller than that described by Kenawy (1998) and Schossler (1998)

whose made 1 cm incision for insertion of the Veress needle.

In the present study, the Veress needle was introduced at caudolateral to the umbilicus and
directed toward the pelvis with siight head down position of the animal. This technique has been
proved to be safe procedure and decrease the chance of injury to the spleen. Similar resulis were
recorded by Brearley, et, al. (1991) and Freeman (1999).

To ensure that, the tip of the Veress needle was in the abdominal cavity, a 5ml saline was in-
jeeted through a syringe atlached to the hub of the Veress needle and injecyed without resis-
tance. In the same time the abdominal wall must be symmetrically distended and produce tym-
panic sound on percussion. This was in the same line as that described by Clayman and
McDougall (1993).

The suitable intra abdominal pressure (14 mm Hg) has been reached with maximum disten-
tion of the abdominal cavity by insufflation of 1-2 litter of gas according to the size of the experi-

mental dogs. This result was in agreement with Wildt, et. al. (1877); Jones {1990) and Free-
man (1999).

The safe insertion of the primary port was dene by placement of the animal in dorsal recum-
bent position with slightly head down. Transient increasing of the intra abdominal pressure was
done by more insufflation of gas between 20 and 30 mm Hg to avoid depression of body wall dur-
ing trocar insertion and injury of the abdominal organs. This elevation of the intra-abdominal
pressure had no serious effect on the physiological function of the animal because it was done in
few minutes and then return to 14 mm Hg during the laparoscopic procedures. This technique
was described by McDougall, et.al. (1994). Similar results were obtained for the safe insertion

of the primary port, but with the intra abdominal pressure increased transiently to 17-19
mmHg.

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2003
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The secondary portal with minimal complications was done under direct guidance and trans-
illumination of the laparoscope. It was performed to allow manipulation of Viscera and other la-
paroscopic procedures as biopsy. This result was agreed with Kavoussi and Clayman (1992)
and Fischer (2002). ‘ '

The distance between the primary cannula and the secondary cannula was at least 5cm to
o5
provide enough space for free movement and manipulation of the abdominal organs. This resu}t
it

was in agreement with Jones, et. al. (1985).
s

The shop stick method was suitable for location of the accessory instruments within the ab-
dominal cavity by crossing the laparoscope with the accessory instrument and sliding thenl
against one another until the later appears infront of the laparoscope lens. This result coincided
with Rioux (1978).

There are different accesses had been described in literatures for evaluation and biopsy of the
liver at right lateral and left lateral mid abdominal and umbilical sites. It has been found lhaL,
the right lateral mid abdominal access was suitable for inspection of most ol the liver lobes and
gall bladder. This result was agreed with Jones, et. al. (1985) and Twedt {1999).

The laparoscope port at midline 1-2 cm caudal to the umbilicus was not suitable for the liver
inspection and biopsy due to the presence of the falciform fat that interferes with the [ree move-
ment of the laparoscope cranially. 1t is indicated mainly for diagnostic and operative procedures
in the stomach and intestines (small and large). This result was coinciding with Jones, et. al.
(1985); Bohm and Milson (1994); Silva, et. al. (1995); Twedt (1999); Rawlings, et. al. (2001)
and Rawlings, et al. (2002).

The injury of the spleen at the primary port occurred during the left lateral mid abdominal ac-
cess due to the closely relation of the spleen to this site of entry. This result was in agreement

with that reported by Jones, et. al. {1985); Trias, et. al. (1996) and Twedt (1999).

A 10 mm rigid scope providetl suitable light. largest field of view and the greatest clarity of vi-

sion in the present study, the same as founded by Freeman (1999).

The changes of the animal posture during laparoscopic procedures were indicated to allow
better exposure of the organ of interest by shifting the abdominal viscera away from this orga'n'.!-
The head down tilt, expose the caudal abdominal organs and the head up tilt. expose the cranial
abdominal orgahs..These results were coincided with those mentioned by Wildt (1980); Spaw,
et. al. (1991); Bailey and Pablo (1999) and Peroni and Rondenay (2002).

The umbilical access of the primary port was suitable for examination of the spleen with the'

animal tilt 45° to the right. The same access was indicated for the diagnostic and operative sur-’
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gery of the organs in the caudal half of the abdomen, as intestines (most of the jejunum and the
descending colon), urinary bladder and deep inguinal ring with its structure (ductus deferens
and testicular artery and vein) with the animal in head down position. For the ovaries (right and
left) the animal was placed in head down position and tilt 45° to the right to expose the left ovary
and tilt 459 to the left to expose the right one. These results were in agreement with Wildt, et.
al. (1977); Wildt, et. al. (1981); Wildt and Lawler (1985); Thiele, et. al. (1993); Poppas, et.
al. {1994); Britanisky, et. al. (1995); Trias, et. al. (1996); Minami, et. al. (1997) and Free-
man and Hendrickson (1999).

The right and left kidneys could be examined by one access at the mid line, 2-4 cm caudal to
the umbilicus. The animal was placed in reverse Trendelenburg position and turns 309 60° to
the right for access the left kidney and turn 30° 60° to the left for access the right kidney. The
blunt probe was used to separate between the right kidney. duodenum, the left kidney, the
spleen and the iniestine. Laparoscopic close examination of intestines allowed the assessment of
the intestinal viability as intestinal color, mesenteric arterial pulsation and peristalsis. This re-
sult was in agreement with Rudd and Hendrickson (1999).

The most suitable site for the right kidney laparoscopic access was approximately 5 cm cau-
dal to the last rib and 3 to 5 cm ventral to the border of the lumber muscles. The right kidney is
more stable due lo its  attachment to the caudate lobe of the liver. It is located between the right
dorsal abdominal wall, the liver and the diaphragm. The kidneys appeared pale gray with readily
apparent vasculature. This result coincided with Grauer, et. al. (1983) and Grauer (1990).

Laparoscopic biopsy under guidance of laparoscope could be performed with minimal compli-
cations and good direct visualization of target organ with possible multiple biopsy of organs. This
result was agrecd with Wildt, et al. (1977); Jones (1978); Nord (1982); Jones, et al. (1985);
Kerwin (1995); Richer (2001) and Fischer (2002).

The cutting and crushing technique during liver biopsy were of less tissue damage 1o the liver
and the biopsy sample. The bleeding from the biopsy site was minimal and the clotting action
lasted usually in 1-3 minutes. When increased amount of blecding at the biopsy sile. it could be
occluded by the blunt probe, the biopsy forceps or by the laparoscope tip till clotting vccurred.
These results were agreed with Twedt (1999).

The rate of complications in diagnostic laparoscopy generally was low due to the decreased
number of instruments and organs manipulation in compare with operative laparoscopy. This
result coincided with Wang, et. al. (2001). Most of complications were related to the Veress nee-
dle and the primary port trocar insertions, as these were done blindly. This result was agreed
with Crist and Gadacz (1993).
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The veress needle insertion had higher complication rate than that done by thic primary port

trocar. This result was in agreement with that reported by Lee, et. al. (1993) and Yerdel, et. al.
{1999).

The complication rate for the secondary port was less than that of the primary port as it was
done under direct visualization and illumination of the laparoscope. Similar results were also
noted by Davis, et. al. (2000).
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