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EXPERIMENTAL DIAGNOSTIC USES OF LAPAROSCOPE IN DOGS
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ABSTRACT

The prescitt study was cwried ottt on 65 dogs in surgery dept. Fac. Vel Med., Kafr
El-Sheikh, Tarta University. The results of laparoscopic examinationt of (he abdominat
cabify provide accurale inspection of the anatomical relations between (he abdominal
organs and differentiate belween the normal and abnormal appearance o) these or-

gans.

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

lobe and provides enough lissue size for histopathological examination.

Frond the proceeding results, it can he concluded that the laparoscopy is an c;rcurahl'
norn-frwasive technigue for examination and biopsy of the abdominal organs. /'l‘h::'
changes of the site of the primary port are indicated according to the organ of interest.
The changes of the animal lposture are indicated to enhance inspection of the abdomi-

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

INTRODUCTION :

- ., : B
Lapz}ir_'g‘scopy Is a surgical procedure performed through a very smait Incision in the abddomen.
] - H -

using sbé'ciauzéé instruments. A pencell-thin Instrument called a laparoscope is used and (t gives

the surfeomn an exceplionally clear view on a T.V. monitor. in the interior of the abdom!inal cavity.

The firskdiagnostic doug laparoscopic procedures were perforimed by Kelling (1901}, using cs-
sentially the same technique employed today. Further development of laparoscopic procedures

and equipments (ill it's ealled now "minimal invasive procedures.”

Diagnoslic laparoscopy is a technique which. allows visnalization of the interior of the abdoin-
Inal cuvity and differentiate betwcen the normat and patbological conditions ol the wisceral or-

gans, with minimal complications and avoldance of nnnecessary ldparatonty.

Laparoseopic guide biopsy is one of the definitive diagnoestic niethods of the inicrmal organ. it
was done undcr direct observalion of the organ of interest and provides oppartunity {o detect a

.
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very small lesion.

The aim of this work Is lo study the application ol laparoscope and its bencelit m eaploration
al the abdominal cavily, scleetion of the more suitable accesses Lo variant viseeral organs and
sclect the animal posttion that enhance visualization of these organs, as wcell as safe liver lapar-

ascapic guide biopsy. all with minimal complicalions.

MATERIALS AND METHODS

The presenl study was carried oul on (65) apparently hiealthy adult dogs Irom boilh sexes
weighting trom 15 ta 25 kilograms, at Surgery Dept. Faculty of Velerinary Medicine Kalr 12]-
Shcikh, Tanta University.

The dogs were housed in scparate kennels. One day prior to surgery, the dogs received no
foad. The hair al (he abdominal arca from 10N intercostal space candally 1o the ank i from

darsal to venlral midline was clipped and shaved,

Instrumentation ;

1. The laparoscope conpected to the light source (Fig, ).

2. Coy Insufllator (FFig. 2). 4. COq lank.
4. Camcra unit (Fig. 3) 5. Videa endoscopic computerized syslen.
6. Insulllation needle (Veress needle) [Fig. 4). 7. Troear and cannulas (Fig. 5).

Fip. V: Showing 10 mom D° angl Fig. 2: Showing the insufflalor Fig. 32 Showing the cantern uait (C 1),
laparoscope (A). the hplt saurce unit (A), eounceted with the gas conneeled with the comera ¢abie
(I and the hght eable (€) filier (1) and Ihe gas lube (C). {CCyand (he caniera head (C1(L

Fig. 4: Sliowing the Veress Needle (V.N)
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Smm troczr-car.ma!a? l N 10 mm trocar-canmiia

Fig. & showing the blunl probe (B P)

Fig. 7: Shewing scssofs (AL biogiy
{orceps (D). graspug. ioreeps (C) aud
trocar caanulo (DY

8. Aceessory laparvoscepic Instrumenis: Blunt probe (Fug. 6), Graspers, tor holding of (he ab-

dorainal orguns, Scissors and Biopsy toreeps (g, 7).

9. Other inslruments required for laparoscopic procedures as: Scalpel No. 3 or 4, Scissars,

Tuwel clips, Needle hiolder, needles and Sulure malerials.
Anacsthesla and laparoscoplie procedures:

A venous cannula was inserted and fixed in Lhe recurrenl tarsal vein lor injeetioun ol pre-
anaesthetle medications as well as apacsihelle solullon then lor injection of Nuid therapy In

some casces I needed.

The dugs were pre-medicated with 0.02 my/kg b.wt af atropine sulplatet! injecled subcula-
neously to prevent vasovagal reflex [rom visceral manipulation, Xylazin LCI2! was given in a
dose of 2.2nyY/kg L.w. injected infravenously just Lelore Llie iInduction ol general anaeslhesia us-
ing pentathal sodium®! in a dose rate of 10-15 mg/kg b.w 5% sol. injecled intravenously until
the matn reflexes disappeared. The dog was placed on dorsal vecumbent pesilion and traditonal
measures for ascptic surgery {de-faitening, disinfect:ons withh betadmel?) and surgical draping)

were adopted in cach aninial,
Establishment of pneumoperitoneumn;

The Veress needic was used to penetrate the abdorninal wall and it was conneeled with insul-
flator Ly insufflating tube to deliver Coq gas itito the abdowen. Insuiflation produces a gas luver

that separates the abdominal wall from the underlying viscera (Fi. 8).
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Primary port placement:

The closed technique of primary porl placement of 10 mm trocar-cannvla was used to pene-
trate the abdominal wall, and through it, the laparoscope could be passed (Fig. 9).,

Sccondary port placement:

The sccondary port (Trocar-cannula 5 mm) was inserted (Fig. 10) Lo allow passage ol accesso-
ry instruments that used for eithier manipulation of the viscera ar 1o perform some procedures
as laparoscoplc biopsy (Fig. 11).~

lig. 8 Slowing he aafoem distznion ol tic Fip, 9: Sww ing the mechod of wserton of

abdomital cavity. (ha primary port

' Alropine sulphate : Misr Co

' Xylazin Hel :Adwia

* Pentothal sodium : Biochenic Gmbt

* Detadine (Rovidine iodine, Nile Co.. A.R.E)
Laparoscopic gulde liver biopsy:

Liver Liopsy is one of the definitive diagnosis of the liver discases: it was done under the gulde
of laparascope aller complete exinninadion of the liver surfaees. and the sclection of the area lo

be Llopsicd according 1o the naturc ol the Hver diseasc (focal or dilluse).

Fig. 10: Showinyg the site of (lacement of the seeordary mocm-cinula {a) meerton of the
sccondan pon umler direet olwervaion of the laparoxcape and appearamee of tracar tp
(1 1) pass arotig)e the abehonyits] wal (A W yand de stemachi (S (W)

Fig. 11: Showma the secondan
trocad canmuls (5 1) passed -
thiough  the abdom nal  wall®
(AW m) e hinpy [rceps
(Mry passed  taumgh i
recawendans ok cadinda 15 1)
anel appesrance ol pan of the
Iiver (L) and the stomach ()

(11}
* Alropine sulphale : Misr Cn * Xylazin I{cl :Adwia
* Pentuthal sodium : RBiochemic Gubl! * Betadine [Bovidine todine. Nile Co.. AR
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RESULTS

The resulils ol the present study revealed that, there are dillerent sites of entry of the primary
pori. Each siie was indieated for onc or more 0rgans to provide maxtimal visualization and minJ-
mal complications,

The changes in anjmal posture (urtng laparoscapie procedures were indicated [or betier expo-
sure of abdominal organs, which iy dorsal recumbent animal and the head in a down pesition
for exposure aof the caudal half ol the abdominal cavity While in dorsal recuisbent gnd head up
positlen [ur exposure the eranial half of the abdominal cavity. The anfmal was shifted Lo the right
of lefi side for exposure of the opposite side.

Laparoacopic exploration of abdominal organs :

Liver :
Regarding to exploration and examination of the liver, there were Lirce accesses
1. The Umbilical access or midline 1-2cm caudal to the umblllcus access :

The aniinal was placed in a dorsal recumbency and his head in upward position. The secon-
dary port was placed aboul 5Suin right to the priniary onc to help in vetraction of the liver Jobes.

The falcitorm ligament {at restnets the free movement ol the laparoscope and its cannula.

2. Right lateral mid abdominal access:

The primary port was placed at 3 to Scin caudal te the last rib or between the right cosial
arch and the proximal aspect ol the iliac crest and midway between ventral midline and the lum-
Lar vertebrae with the aniingl head in upward posilion and 300 left lateral recumbency. This ae-
eess was sclected for rght side lobes ol the tiver [right medial, right lateral, caudale and part of
quadrate lobel.

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 ihe filae crest and midway between the ventral intdline and the lum-
ber vertcbrac with the animal head in upward posilion and 30° right lateral recumbency. This

access was selected lor left stde lobes of the liver {left medial, left fateral and parl of guadrale
lobc).

Normal liver has g smooth surface with sharp borders and umiform deep red colour (Fig. 12).
The portal areas and unlform sinusoidal configuration could be deiected with close np examina-
flon Lo the liver surfaees, Centle palpation ol the liver with either (he laparoscope or e palpa-

tion probe causes temporary blanching and depression of the organ's surface and not lear or
blecd.
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G. A, El-Sayad et al...
148

Most of the liver surfaces could be examined by the laparoscope. The convex surlace of Lhe liver
was casily viewed as it drapes over the stomach and intestine. The coneave surface and the heli-
um of the liver appeared when the animal was ttited with ts head down and the blunt probe
used for elevation of the lobes up (Fig. 13]. The caudal portion of the caudate lobe raps the cra-
nial polc af the right kidney.

Gall Bladder :

The most suitable site of the primary port used for evaluation of the gall bladder was at the
umbilieus or at the right lateral mld abdominal access. The animal was placed in dorsal recum-
bency with its head up and slighlly shilled to the lefl lateral sidc. The second port trocar-

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

Normal gall bladder was not appeared (rom the eonvex surface of the liver. Exposare of (he
gall bladder was done. using the blunt probe to separate between the right medial and the quad-
rate lobes or elevation of the right latcral or medial lobes up (Fig. 14). Nonnal gall bladder ap-
pears dark green Dlackish in1 color, selt and fluctuant on manipulation with the probe.

Llver blopéy:

The same three accesses (or laparnscople examination of the liver eould be adapled for Jiver
Liopsy. The Ulupsy samples could be taken fram all the liver labes (Fig. 15, 16 & 17). The Biopsy
sample taken {rom the liver by this technique was of less tissue damage Lu Lhe Iver and the sam-
ple, (Fig. 16).

The amount of bleeding from the blopsy slte was mintmal and the clotting was occurred with-
in few minutes (2-4). In some cases with Increased amount ol bleeding the blopsy site was oc-
eluded by the blunt probe, the Liopsy [oreeps or the laparescope for one minuic tlll elotting oc-
eurred (Fig. 18 & 19).
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tig. I2: Showing scparation hetween
ithe tefl el lobe (L M1 ) ard
thy lefl {ateral lobe (C.L LY of
the liver using the blunl prohe
(11 P) And the dhaplicagm (D)) msd
e stomach (54

b 142 Shewing (he bicpsy foseeys
(BF) grasping thie lefl latenal
fobe of the Iner (L.L.LT and
pulled i up Pa vf die stomach
{S)and (he diaphragm (1)

Vig. 18: Showing (he biopsy forceps (1Y
alter cuttimg the hiopsy sample from he

Fig. 13: Showing vlevated lel
medial  lube  (LALL } onc
appearaine ol the concav
surfuce. Part of (he J¢R ldlera
lobe  LLL) and  the
thiaphiragin (D)

Cig. 16; Shownig the biopsy Yorueps

(0.1 graspmg Ue lell lateral
lobe ol the hver (L. L} and
pulicd af up Part of e stomach
(S). leh nedial tabe (U BLLY and
the diashragm (1)

cit medial Tohe (LM L), the diaphiagin
() Lart af the st (8) and the

greater omemum (G.0)

Mansoura, Vet. Med. J,

I4: Showing (he gall  hladder
(G D) alter separauon bemeer (he
nght media) lobe (RM L) and (he
quadrate Tobe (1) naieg the Giunt
probe (1.1 Also appearance af the
hell medial lohe (LALL) and the
dapltrgeani I

Fig. 17:  Showing the b~y

tarceps (B 11 aler cutag
the biopsy sample (Vs ). ihe
diaphragm (1) and e
comven, buer s Gaee vy

Fige 191 Shinwing ‘he biopsy site ot 1he Je9
nedial lohe and part ol the stomach
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Stomach:

The most sullahle site for the primary port Inserlion was at tie unwilicus or ventral midline
lem caudal to il. The animal was placed tn dorsal vecumbencey with (ts head in upward paosition.
The stomauch lics largely in a transverse posltlon niore to Lhe feft of the median plane. 1L lies i
vontact with Lhe liver lobes to produce an extensive gastric inpression or concavily in die caudal
surface of the liver (Fig. 12 & 16). and iis grealer curvature attached to the spleen (I7ig. 20). It is

separated (romn small inlestine and left kidney Ly grealer oinentun.
Intestine:

The most suitable site ol the prunary poil Inscetion was at the umbilieus or al tie ventral
mudline 1-2 cmi caudal 10 the umbilicus and the sccondary port placed at 5 cm right lo the pri-

mary one. The animal position was In dorsal recumbency with the head in downward posifion,

The intestines ovcupy most of the abdominal cavity and extend caudal to the liver and the
stomachi Uil tlic pelvic inlel (Fig. 22}, It was- found that, the [ntestines arc covered Dy Lhic onien-
tum whiich, was reflected using the blunt probe or grasping it using the geasping {oreeps and

noved cranially (o be rested on the ventral surlace of the stomach (Fig. 22).

The dusdenum appeared at the right side of the abdomen as il runs caudally fyom the pylor-
us (Fig. 21). Multiple jejunal loops wilh ils altached mesentery were localed beneath the umbili-
cus (Fig. 22 & 23). The most accessiblc portton ol the colon was the descending colon, which s
long and usunally quite straight (Fig.235). 1t lics dorsally clase (o the illo-posoas tmusele and at its
beginning 1 lics tn contae{ will ventral surface of the left kiduey (Flg. 25, 30 & 31).

Spleen:
Theye were different accesses for exploratlon of (he spleem:

The wibllicus aceesse was suitable for exploration of most ol the spicen surface. To gatn hel-
ler acecess to the splenic hilus, Uhe animal should be rotated 459 to the right. The left lateral mid
abdominal approach may he associaled with many comnplicatlons as the spleen loeated close lo

the entry site.

The splcen with its normal appcarance and velation to olher organs Is demnonstrated in (Fig.
24, 26 & 27). Splcen was attached fo the greater curvature of the stomach by gastrosplenic liga-
ment. through it, the left gastro-eplplole vesscls cross froni the stgmach to the spleen (Fig. 20).

Spleen was contacted with the cranlolateral surface ol the left kidney (Fig, 25, 29 & 30).
Pancreas:

The mosi suitable sile of the primary porl used for cvaluation of llie pancreas was placed at
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the umbibicus or ai the right lateral access, with the ananal placed in dorsal recumbenty-Ahd

slightly shifted Lo the left side. - S

,’
The pancreas was found adjacent o the duodenum and to enhance its vistrakigation, the

omenfuin was reflected away wilh the blunt probe or biopsy forceps (18, 28). Normal panecreas

appears pale creamn colour and coarscly lobulated ([Fig, 28],

i 20 Slowing [he vgaier kege 200 Showmng nwe diodenan Fig. 22 <Yy the winltiple epinal
curvarie ol e stomach  (8) {Duy atlau el (¢ the parecay lowpe 1) wah et ol e
anached i she gdean15p )y 17 b ahath, md ontpd 1o 4 ¢ ometm Lr Y bt PP o

roedd Ledney (22 Ko Lanec i ol e de canige conur e e

e iy Dhidder L 18 amd e
thicngsrl ferenn 4o b

Ui, 23: Shownip the an-inesenistie big 240 Showing dhe splecir 5} Fip. 28 Showmge ihe spleen (S
sde o e gepuimn (ty e wlidh eleviied np veang (e e whreh adjocent o (e MW kndney
Jesecrdig vedun 1O g the mobe B ¢y e eaesttnn 1Oy by el e ol (Y bl
arimare bladden (111 ) saparitrnon bemeen Ihern by pspag

loreeps (kv mtrodeced  thengt the
saomdery o ()

Fig. 26: Shewmg he enlarged spleen Fig. 27: Seowmy e cluse ip W Fig 28 STowng e pancice (P,
WSp L whidn evamded caudaly and (e aplezn surlae (3p ) which priped and - clevarad  np
s rlatms 10 the deseznding codon e geepnne foegs 4l
(D Oy and th 1gpinnn 1) appca anse ot e duabian Ow g

and the abdommal warl €A wo
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Kldneys:
There were different accesses {ur exploration of the kidncys
a. The umbilical access for the primary port plucemertt.

The (wo kicdneys could be tnspected through this access. I'or inspection of the right kidney,
the animal hcad was In upward position and rotated 30-60° to the left and the [aparoscope di-

rected cranially and to the right side of the animal,

For inspection of the lelt kidney the anlmal head was in upward position and rotated 30-60...
to the right and the laparoscope was direeted cranlally and to the lefl side ol the animal.

b. Right lateral access for inspection of the right kidney.

The Animal was placed with the head in upward position and at 30-609 feft latcral recumben-
cy. The primary port placed at 5 ¢in caudal to the last rih and 3 to 5 cm ventral (0 the border of
the lumber muscles and the trocar-cannula pointed in craniodorsal direction and enler 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 directlon.

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

The right kidney was bounded cranially Ly eaudate lobe of (he liver and fixed to it by (he he-

palo-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 contacied with

the spleen and stomach cranially, descending eolon caudally and abdominal wall laterally and
lumbar muscles dorsally (Fig. 29 & 30).

The renal hilus contains a variable amount of adlposc tlssuve. renal pelvis and branches of rc-

nal artery and vein (Fig. 31).

Urinary bladder :

The most svitable site of the primary port used for evaluation of the urinary bladder was at
the ventral mfdifne midway between the umbtilicus and xtptioid with the animai In dorsal recum-

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

appears with closc Inspection gray with tortuous serosal vessels (Fig. 33 & 34).

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2003



G. A. El-Sayad et al...
153

Deep inguinal ring :

The most suitable site ol the pamary port used loc evatluation of the deep inguinal ring was
placed at the ventral midtine 1-2em caudal to the umbilicus.

The animal was placed in a dorsal recumbent position and slightly shitted to the right side for
better visualization of the lefl decp inguinal ring and the laparoscape divecied (o the left side.
The anbual was shghtly shifted to the left side for better visualization of the right deep inguinal
ring and the laparoscope directed to the right. Deep Ingulnal ring consisted of vaginal tunle and
spermatic cord (ductus deferens and testieular artery and vein) (IFig, 35 & 36).

Quaries ;

The most suitable slte of the primary port used for evaluation of the vight and lelt ovaries was
plaeed at the uvmbilicus. The animal was plaeed in dorsal recumbent position with head down
(Trendelenburg position) and tllted 45° to the left to expose thie right ovary and 45° to the right
fo txpose the feft ovary. Left ovzliry located caudal to the eandal pole of the leh kidney (Fig. 37)
and the right ovary located eaudal (o the caudal pole ot the rigld ovary. The ridht ovary was

(ound niore cranial than the left onc,
Laparoscepic complications:

In the prescnt study most ol complieations was related 1o the Llind insertion of the Veress
needle and the prinary port. Three cases were recorded with (Lie veress needle insertion, two of
them causerl injury to the spleen surlace (Fig. 38] and one cause complete penctration lo Uie
spleen (Fig. 39, 40 & 41).

Also, the prinary trocar caused injury to small abduiminal Ljood vessels in two cases and
causcd injury to the spleen surfaee at the lell laieral mid abdominal aceess (i, 42) The secon-
dary rrocar-canngiT éaused no complications neliher 1o the sbdominal wall blood vesscels nor 1o

thc abdoininal viscera because it was done under visualization of the laparoscope.
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big. 29: Shawimg the Jeft kidnev

Fig. Jt: Showing ke JeR hulncy

H.K) ad (he zbdounnal  wall {L.K ) with iix candal pole, the (1LY wath s relation e the
1A W) andd pard ul e spleen 1Sp ) descendmg colon (DY and colon (deseotging colin (N0
the &plven (5p) aad amverse colon (1C )y and

apperrnace of  (he remb sem
(R g and the udipose tisaac (AL

— e IRl T

Fig. 31 Showing the right kidiwey

Fig. 33: Showing the winary biadder

Fig. 34 Shinving the close up of

(R K.} and part of the caudste (UBY oand e jejunumdy, the the wrmony bladder (110 wy
Iobe ol the ftver (C.L) and the omentum (O} reflecied by the Bluni orwons serosal vessels  and
napheaagm () ptoive (0.pJ.

pac ol e jepghnng Ay,
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Fig. 35 Showmg the deep imgminal I 36; Showmg the deep mzumid — Fig, 372 Showiag te Tell avan
g (W1 RY and 1esucular ancry ring (D1 K. texhicidir anery und 1.0, the caadal pole of (he
amd e {1 A Y)Y and ihe Jucios el (ALY Dhe ducins delerens lefll kwiey () Ky loral
dedereas (0O 1) aud the ahdesninal (1 D), tha urinany Bladudes 115 By, wadkes (MY ol e
walllA W) le descending colan (D CY amd abdomal wall (AN
e jejnom {4}
Kl
i M8 Showing snjuny of the splecn Fig, 390 Showing e cramplae e, 4 Showng e :nlnim:n:
surfdce (Sp ) durng inseniow of the pectri i of e spleen (Sp ) by prenviraion ol e cplovn yhp ) s
Veress peedle and formation of ihe Verres acedle (v NY during he Yemes neadle (Vv NY duaay
Biood ¢lon tb ey al the sitc ol iy, s msernon  And appearance of i mzeruer Awd appemance ol
the pecawer omeptum (O) and the the abdomunl wall tA W)
abdumnal watl (A
Fig, 41: Showing e remova’ ol e Verres Fig. 42: Showuwg the nprre of v sploen .
aeadle (VRNY from the spleen 15p). And surace (Spo dirp weemion ol e
appearanee of (¢ hlood alat ¢he) at the sue of Praey o ar and fotnon et blood viol >
scuekrahion and the ahdpmnmal wall (AW (hey al sile o1 nnuee Appraciiee o e
dunng 1< inwernon And appearaice vl he blunt probe il.pi

abdomnril wall* AW 1he smentam ()

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2003



G. A. El-Sayad et al...
156

DISCUSSION

Laparoscopy was eonsidered as an aecurate non-invasive lechnique to study the normal ana-
Loimieal relations between the abdominal organs. evaluate the abdominal eavily and laken a bi-
opsy from an abdominal organ. Thesc results were in agrceinent with Johson and Twedt
(1977); Coupland, ct. al. (1981); Boyce (1982) and Jones (1990).

The Veress needle was insericd afler making a stab ineision (3mm in lengih) of the skin. It
was wide enough [or easily insertion of the needle without reststanee and to avold leakage of pe-
numoperitoneum gas [rom around the needle. Whereas Silva, et. al. (1995) prelcrred introduc-
tion of the Veress needle to the abdominal cavity by direet puncture of the skin wilhout incision.
While the Incision was smaller than that described by Kenawy (1898) and Schossler (1998)

whose made 1 ¢cm Incision for Insertion ol thic Veress necdle.

In thc present study, the Veress needle was introduced at caudclateral to the ambilicus and
dirccted toward the pelvis with siight tiead down position of the anlmal. This technique has been
provcd to be sale proeedure and decrease the chance ol injury to the splcen. Similar resulls were
recorded by Brearley, et. al. (1991) and Freeman [1999).

To ensure thal, the Up of the Veress needle was in the abdominal cavity, a Sml saline was in-
Jeeted through a syringe allached to (e hub of the Veress necdle and injecyed withoul resis-
tance. In the same time the abdominal wall must be symmetrically distended and produee tym-
panic sound on pereussion. This was in the same line as that described by Clayman and
MecDougall (1993).

The suitable intra abdominal pressure (14 mm Hg] has been reactied with maximum dislen-
tion of the abdominal cavity by insulllation of 1-2 ltiter of gas according to the size of the experi-
mental dogs. This rcsult was in agrecrmcent with Wilde, et. al. (1977); Jones (1990} and Free-
man (1999].

The safe insertlon of the primary porl was done by placement of the animal in dorsal reeum-
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 serlous eflect on the physiological function of the animal becausc it was done in
[cw 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 sale insertion
ol thc primary port. but with the intra abdominal pressurc Incrcased transiently to 17-19
mmlig.
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The secondary portal with minimal complications was done under dircel guidance and trans-
fhumnation of the laparoscope. It was performed to allow manipulation of-viscera and other 13-
paroscupic procedurcs as blopsy. This result was agreed with Kavousei and Clayman (1982)
and Fischer (2002).

The distance belween the primary cannula and the seenndary cannula was al least bem to
provide enough space for free movement and manipulation of the abdominal organs. Thils resulf
was in agrecment wilth Jones, et, al. {1985).

The shap stlek methed was suitable for location of the aecessory instruments within the ab-
dominal eavity by erossing the Japaroscope with the aecessory instrument and sliding them
agatust one another until the later appears infront ol the laparoscope lens. This vesolt comcided
with Rloux {(1978),

There are dilferent accesses had been deseribed in literahires for evaluation and biopsy nI lhc
liver at right lateral and left laleral mid alvdominal and unmbilical sites, It has been lougd Ltmt
the right lateral mid abdominal acecess was sullable for inspection of most ol the liver lobes and

gall bladder, This result was agrecd with Jones, et. al. (1985) and Twedt (1399).

The Japaroscope pert al midline 1-2 em caudal {o the umbilicus was not suitable for the liver
inspcetion and biopsy due to the presence of the faleiform fat that interferes with the iree nmlv‘(;—
ment of the laparoscope eranially. It is indjeated mainly for didgnoslic and aperalive procedures
in the stomach and intestines (sinall and large). This result was coinciding with Jones, et. al.
{1985); Bohm and Milson {1994); Sllva, et. al. (19895); Twedt (1999); Rawlings, et. al. (2001)
and Rawlings, et al. (2002).

The njury of the spleen at the primary port occurred daring the lett lateral nid abdominal ac-
cess due to the closely relation of ihe spieen L this site ol entry. This result was 1 agreement

wilh that reported by Jones, et. al, (1985); Triaa, et. al. (1996) and Twedt (1909),

A 10 mm rigid seope provided suitable light, largest field of view and the greatest clarily of vi-
siotr in the present study, the same as founded by Freeman (1999).

The changes of the animal posturc during laparoscopic procedures were Indicaled 1o allow
better exposure of the organ of inlerest by shilting the abdominal viscera away from this organ.
The head down (ilt, expose the caudal abdominal organs and the head up tili, expose the cramal
ahdominal organs. These results were coincided wilh those mentioncd hy Wilde [(1980); Spaw,
et. al. (1991); Bailey and Pablo (1999) and Peroni and Rondenay (2002).

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

auinial flc 45¢ lo the right. The same access was indicated for the diagnostic and vperative sur-
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gery of the organs in the cauda) half of the abdomen, as intestines (imost of the jejununt and the
deseending eolon), urinary bladder and deep Inguinal nng with its strueture (ductus deferens
and tcsticular artery and veln) with the anfinal In head down position. For the ovarics (right and
left) the animal was plaeed in head down position and tilt 45 to the right to expose thic left ovary
and tlt 459 to the lelt to expose the right one. These results were in agreement with Wildt, et.
al. {1977); Wlldt, et. al. (1981); Wildt and Lawler (1985); Thiele, et. al. (1993); Poppas, et.
al. (1994); Britanisky, c¢t. al. (1995); Trias, et. al. (1996); Minam], et. al, (1997) and Free-
man and Hendrickson (1999).

The right and left kidncys could be examined by onc aecess at the mid line, 2-4 em caudal to
the nmbiieus. The animal was plared in reverse Trendelenburg position and fums 30° 60° to
the right for aceess the left kidney and turn 30° 60° to the left lor access the right kidney. The
blunt prolie was used to separate between the right kidney, duodenum, the lelt Kidney, the
spleen and the intestine. Laparoscopic close examination of intestincs allowed the asscssment of
the intestinal viability as intestinal color, mesenteric arterial pulsalion and peristalxis, This ye-
sult was in agreement with Rudd and Hendrickson (1999).

The mos! suitable site for the right kidney laparoscopic aecess was approximalely 5 em cau-
dal to the last nb and 3 to 5 em ventral to the border of the lumber muscles. The right kidney is
more stable due to fts  attachment to the eaudate lobe of the tiver. It 1s located between thc riglht
dorsal abdominal wall, the liver and the diaphragm. The kidneys appearcd pale gray with readily
apparent vasculature. This result coincided with Grauer, et. al. (1983) and Grauer (1990).

Laparoscopic biopsy under guidancc ol laparoscope could xe performed with minimatl compli-
cations and good direct visualization of target organ with possiblc mnultiple biopsy of organs. This
result was agreed with Wildt, et al. (1977); Jones (1978); Nord {1982); Joncs, et al. (1985);
Kerwin {1995): Richer [2001) and Fischer (2002).

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

The rate of complications in diagnostic laparoscopy generally was low due to 1he decreased
number of instruments and organs mauipulation in compare with operative laparoscopy. This
result coincided with Wang, et. al. (2001). Most ol complications were related 1o the Veress nee-
dle and the priniary 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 thau that doiie by the primary porl
trocar. This result was in agrecment 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 ithe primary part as il was
done under direct visualjzation and iuminativn of the laparoscope. Stnilar resullts were also
noted by Davis, et. al. {2000).
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