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Summary

A comparison between laparoscopic complete and subtotal cholecystectomy was
studied to find the deference in treating severe cholecystitis and to study the fate of the
remaining part of the gallbladder in subtotal cholecystectomy. All experimental animals
had induced cholecygtitis by clipping the cystic duct for five days that was appeared
enough for inducing cholecystitis in goats. 24 adult female goats were used in this
study, which were divided randomly into two equal groups, complete laparoscopic
cholecystectomy (group A) and subtota laparoscopic cholecystectomy with cystic duct
clipped only by titanium clips and leaved the cystic artery without clipping (group B)
and Operations were performed under general anesthesia by using thiopental sodium at
a dose of 15 mg\ Kg. B.W. intravenously to maintain the inhalation anesthesia by
endotracheal tube with a mixture of halothane (1.5-2.5%) and oxygen (2-3%). The
intraabdominal pressure with CO, was used successfully at a low pressure 8-10 mmHg,
which was enough for good vision and good manipulation of laparoscopic instruments.
The physiological activities and clinical symptoms which include heart rate, respiratory
rate, temperature and return to the food and water were recorded at the same time of
blood samples that took for liver function tests which were including; alkaline
phosphates (ALP), alanine aminotransferase (ALT), aspartate aminotransferase (AST),
total serum bilirubin and C- reactive protein were measured in different intervals; before
operation (zero day) and at 1hr, 1%, 3 5" and 7" postoperative day. The liver function
tests showed a significant elevation (P<0.05) in akaline phosphates (ALP) and in the
total bilirubin values in group B (P> 0.05) comparison with group A and no significant
difference in alanine aminotransferase (ALT), aspartate aminotransferase (AST) and C-
reactive protein between experimental groups as well as time intervals. The biopsies
were taken at the 3rd, 7" and 15" postoperative day for histopathological of the
remaining part of gallbladder in group B which showed that cholecystectomies could be
performed successfully with the subtotal technique, athough the superior healing
through little degeneration in the remaining part of the gallbladder and best in the
healing stages.
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Introduction

When conventional laparoscopic cholecystectomy is not possible, laparoscopic
subtotal cholecystectomy is available and acceptable aternative to conversion to open
cholecystectomy. It avoids the risk of major bile duct injury, and compared with studies
of patients undergoing conversion to open cholecystectomy, demonstrates a reduce
mortality as well as reduce incidence of wound infections and incison hernia
Laparoscopic subtotal cholecystectomy, performed when the cystic duct cannot be
identified safely, consists of resenting the anterior wall of the gallbladder and removing
all stones (1). Laparoscopic subtotal cholecystectomy introduction can prevent
misidentification of the bile duct, whereby injury to the bile duct or other organs is
avoided. For these reasons, they attribute the decreased incidences of bile duct injury
and conversions to open surgery at their institution, to the introduction of laparoscopic
subtotal cholecystectomy (2). Although the laparoscopic subtotal cholecystectomy is
commonly performed today, and often substitute for the conversion of conventional
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laparoscopic cholecystectomy to open cholecystectomy, but the fate of the remaining
posterior part of the gallbladder which is attached to the liver is till unknown by
researchers; whether is it showed fibrosis or necrosis and becomes focus of infection,
and no information about its impact on patient’s health was found. We were Compared
two surgical techniques in laparoscopic cholecystectomy which were completed in the
first and subtotal cholecystectomy in the second to find the deference in the two
technique with best postoperative results and to follow the fate of remaining part of
cholecystectomized gallbladder macroscopically, clinically and histopathologically at
different periods postoperatively.
M aterials and M ethods

Twenty- four healthy adult Indagenus female goats, aged between 2.5 to 4 years,
and weight (37 to 45 kg.) were used. The animals were divided randomly into two equal
groups,; A and B, each group subdivided into three subgroups according to the period of
3, 7 and 15 days postoperatively to take biopsies for histopathological examination. The
animals were fasted for 36 hours of food and 12 hours water preoperatively. The treated
animals were put under observation postoperatively. In al 24 goats, Cholecystitis was
induced experimentally by laparoscopic clipping of cystic duct by titanium clips after
identification. At the 5" day post inducing cholecystitis the animals performed
laparoscopic subtotal cholecystectomy. Laparoscopic inspection and histopathological
examination used as parameters. Thiopenta sodium at a dose of 25 mg/kg B.W.
intravenousdy was used to facilitate introducing endotracheal tube for inhalation
anesthesia, which is the method of choice for maintaining anesthesia for prolonged
procedure (3). Pneumoperitoneum with CO, (8-10 mmHg) was performed in al
experimental animals. The subtotal cholecystectomy was begun by clipping the cystic
duct and cystic artery in group A, and cystic duct in group B. Then the gall bladder was
punctured at the fundus with monopolar electrocautery hook and the suction-irrigation
apparatus was used to evacuate the contents. The gallbladder was pulled cranially and
lateraly, Calot’s triangle and its structure (cystic duct, cystic artery and inferior border
of the liver) were put under tension. Subtotal cholecystectomy was performed by
leaving the posterior wall of the gall bladder which attached to the liver intact. The
incision was performed adjacent to the liver and carried out around to the posterior wall
of the gallbladder both incisons were meeting medialy (Fig.1). Any bleeding a the
margin borders was coagulated with electrocautery. The mucosa of remnant part of
galbladder was cauterized with spatula to destruct the mucosa and to prevent any
secretions (Fig. 2).

Fig.(1) Gall bladder dissection started from the
neck upward, in subtotal Cholecystectomy

Food and water were free to record the time of returned to eat and drink post
operation. Penicillin streptomycin in a dose 20000 I.U., and 10 mg/Kg B.W.
respectively, was administered intramuscularly for four days post-operatively. Rectal
temperature, respiratory and heart rate were monitored once daily for seven days
postoperatlvely Skin sutures were removed ten days post-operatively. Biopsies about 1
square cm’® were taken laparoscopically at the third, seventh ‘and fifteenth day
postoperatively. The specimens were fixed in 10% neutral buffered formalin, then
routinely processed and embedded in paraffin which were cut a (5 6) microns and

Fig. (2) mucosal cauterization by hook
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stained by hematoxyline and eosin stain (4, 5) and they were examined under light
microscope. The operation periods were depended on the severity of the cholecydtitis
and other complications occurred during the operations, such as bleeding and visceral
injury. The respiratory rate, heart rate and temperature were recorded along the length
of the operation. The abdominal cavity of experimental animals was inspected
laparoscopically at 3, 7" and 15" day postoperatively according to the period of
subgroups in groups A and B to evaluate any pathological changes and to take biopsies
for histopathological study.
Results

In inducing cholecystitis the macroscopic and microscopic result showed that five
days period was enough for inducing cholecystitis because of the severity of
histopathological changes at the 7" day period which was showed severe necrosis, so
the fifth day period was depended. The operation time was ranged between 50- 85
minutes (mean 67 min.); while the range of operative time for completes laparoscopic
cholecystectomy were 25- 45 minutes (mean 35min.). The treated animals had returned
to eat and drink within a short time post recovery from anesthesia and with normal
activity, which had indicated less postoperative pain. No significant changes occurred in
physiological activities post operations; the respiratory rate, heart rate and temperature
were within norma rate. Two animals (one of each group) of twenty- four animals
(8.3%) had shown pain few days postoperatively. This might be due to the adhesion
occurred between gallbladder and adjacent omentum and viscera because of the
experimentally induced cholecystitis which required long time during surgery for
gallbladder identification and separation from the liver bed, that may lead to damage
and post operative pain. Pneumoperitoneum with CO, was successfully produced in
experimental goats with minimal complications such as that occurred at the beginning
of the experiment that some cases showed pneumo-omentum at the onset of the
insufflation (4 animals). At the 3™ postoperative day, mild adhesions observed between
the omentum and the site of the operation, while at the 7" post operative day five
animals (one from group A and two from aroup B) had showed severe adhesions
(12.5%). Mostly the adhesions were circumscribed to the operation site and did not
occur in other regions in the abdominal cavity. The incidence of adhesions occurred in
this study was low in comparison with the rate of occurrence in open surgery and this
result comes in agreement with result of adhesion in laparoscopic surgery. These
adhesions may be a result of the liver bed damage in dissection of cystic duct, cystic
artery and omentum which attached to the inflamed galbladder. In cases where
bleeding or injury to the liver bed occurred, adhesion formation occurred. In induced
cholecystitis the microscopic findings at the fifth day post clipping showed congested
blood vessels, mononuclear cells infiltration around the vessels, between muscle fibers
(Fig.1). The histopathological findings were as following according to the period of
biopsy: At the 3™ postoperative day microscopic picture the microscopic sections in
group (B) showed neutrophils infiltration in the stroma, as well as neutrophils
aggregation in dilated blood vessal (Fig.2). Neutrophils infiltration appeared in their
lumen, around them, and around mucosal gland. There were network of fibrin
deposition with neutrophils infiltration and fraomentation of muscle fibers in another
section (Fig.3). There were congested blood vessels and a network of fibrin in group B,
this is a sign of progress in healing. The histopathological examination in group (B) at
the 7" postoperative day showed atrophy of the epithelid mucosa which become
rounded and neutrophils infiltration in the sub epithelia layer and there was fibrin
deposition in the stroma (Fig. 4 and 5). Dilated mucosal glands with inflammatory cells
infiltrated in the connective tissue which found around glands. There was neutrophils
aggregation in necrotized stroma. The epithelial layer become rounded and lined by
cuboids or simple cells with inflammatory cells infiltration in the lamina propria. There
was necrosis of mucosal gland, granulation tissue proliferation and fibrin deposition. At
the 15" day the lesions in group (B) were characterized by severe proliferation of
fibrous connective tissue, which was highly cellular with mononuclear cell infiltration.
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The fibrous connective tissue was surrounding necrotized mucosal gland. In other
section, there was mature fibrous connective tissue in the stroma, characterized by
regular fibers direction with less fibroblast cells and more collagen deposition (Fig.6).
The healing appeared in advance phases in aroup B at the fifteenth day postoperatively
and this was evident from the proliferation of connective tissue, which was
characterized by regular collagen fibers deposition and less fibroblast cells. These
findings show that the survival of blood supply to the remaining piece of the gallbladder
had helped in shortening the healing time. The results showed a significant (P< 0.05)
decline in the mean of the values of alkaline phosphatase (ALP) in group A for al time
periods, compared with group B (Table, 1). In another way the liver injury which
occurred during the cystic duct and artery dissection may be the cause of thisincrease in
ALP titers. There were no sanificant differences in the mean values of the AST
between the different aroups A and B and in the different periods (Table, 2). And there
was no significant difference at the level of (P>0.05) in the mean values of ALT
between the different groups A and B and in different periods also (Table, 3) The
r%ults also showed a decline in the values of the mean of total bilirubin on the 5™ and
7" day significantly in the level of (P>0.05) compared with other time periods in aroups
A and B (Table, 4).The results showed no significant differences (P>0.05) in C-reactive
protein between different groups of different intervals in the number of negative and
positive samples (Table, 5).
Table (1) Alkaline phosphates (U/L) (ALP)

Time
Group Zero day lhrs. 1st. day 3rd. day 5th. day 7th. Day
49.7+46 | 46.7+52 | 525+4.2 | 553+4.9 | 51.2+4.1 | 49.1+4.2
A
b b b a a B
B 70.7+96 | 69.6+88 | 65.7+57 | 66.8+6.2 | 63.1+6.8 | 67.5+8.3
a a a a a A
Different small lettersvertically refersto the existence of significant differences (P< 0.05).
Table (2) Agpartate aminotransferase (GOT) (AST) (U/L)
Time Zero g rd th th
Group day lhrs, 1".day | 3".day | 5" day | 7" .day
A 127.6 138.5 132.7 131.7 126.7 129.4
+14.0 +154 +14.2 +15.6 +15.8 +14.3
B 117.25 | 127.25 | 121.08 | 122.16 | 116.83 120.5
+28 +17.72 | £13.37 | £11.92 | +11.33 | +13.28

There are no significant differences in the mean value between the different groups A and B and in the
different periods.

Table (3) Alanine aminotransferase (ALT) (GPT) (U/L)

Time | Zero « 31 5, h
Group day lhrs | 1%.day day day 7".day
A 534 | 541 56.8 56.9 56.5 54.2
+25 | +£3.2 +3.1 +3.1 +2.7 +2.7
B 50.8 | 51.3 53.2 57.2 53.2 50.8
+28 | £26 +2.9 +33 | £20 +2.2

There are no significant differences in the mean values between the different groups A, B in the different

periods.
Table (4) Total bilirubin (mg/dl)
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Time g rd th th
Group Zero day lhrs. 1T"day | 3".day | 5".day | 7 .day
A 0.011 0.022 0.029 0.026 0.023 0.017
+0.002 +0.003 +0.005 +0.002 | £0.003 | +0.002
Bc Ab Ab Ab Ab Ba
B 0.029 0.033 0.039 0.034 0.028 0.022
+ 0.005 + 0.007 +0.007 | £0.005 | £0.005 | +0.002
Aa Aa Aa Aa Ba Ba
* Different small lettersvertically refersto the existence of significant differences P< 0.05.
* Similar small lettersvertically refersto the absence of significant differences P>0.05.
* Different capital letters horizontally refersto the existence of significant differences.
Table (5) C - reactive protein
TheTime T,\?tal Zerody | 1hrs | 1%.day 3" day 5" Day 7" day
0. + -+ -+ - + - + - + -
Group
A 12 4 8|4 8] 6 6 3 9 2 10 1 11
B 12 3 916 6| 11 1 7 5 3 9 2 10

Thereisabsence of significant differences in the mean values between the different
groups A, B and C and in different periods.
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Discussion
Pneumo-omentum at the onset of the insufflation coincided with researchers (6);
which found that when Veress needle placed blindly, there is a potentia for its
misplacement in the subcutaneous space, vascular space, viscera, omentum and
mesentery or retroperitoneal. These complications could occur in human as mentioned
by researchers (7) who found that the overall incidence of operative complications was
22 from 350 (6.29%), among them three of pneumo-omentum were related to
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inappropriate CO; insufflation. The low intra-abdominal pressure used in present study
(8-10 mm Hg) was enough for a good manipulation of the instruments in the abdominal
cavity and alowed a good operation field and visualization. These results were
consistent with what was reported by some researches (8), about the higher intra-
abdominal pressure which may be incompatible at some degree with the respiration and
vascular blood flow. Also using low-pressure pneumoperitoneum (7mmHg) had been
shown to minimize adverse hemodynamic effects on hepatic portal blood flow and
hepatic function due to the harmful effects of elevated intraabdominal pressure, it is
recommended that the lowest possible intraabdominal pressure be used, allowing
adequate exposure of the operative field, rather than a standard pressure (13-15 mmHg).
This was consistent with findings (9) that the low-pressure technique could be
employed in the majority of patients subjected to laparoscopic cholecystectomy and
reducing the pressure of the pneumoperitoneum to (7 mmHg) tended to produce lower
incidence of postoperative shoulder-tip pain in human. It may also prevent mortality due
to CO2 embolism (10). The operation time agreed with researchers (11) whom
remembered that the median operating time for laparoscopic subtotal cholecystectomy
was 92.5 min. (range, 50-140 min). And this result consistent with some researches
(12), when they recorded the median operation time of laparoscopic subtotal
cholecystectomy which was a 65.5+ 15.2 minute. Similar results of the postoperative
pain achieved by researchers (13), that viscera pain is predominant, especially during
the first hours after the intervention, despite of laparoscopic surgery is associated with
less postoperative wound pain and fewer complications than open procedures (2).
Similar results of increase in ALP titers were recorded (14), as consequences
hepatocytes pathology; cholecystitis should be regarded as an important additional
cause of reactive hepatitis. These findings also agree with research (15) that showed gall
stones and cholecystitis had abnormal liver histology, and the most sensitive indicator
of clinically important liver pathology was a raised serum alkaline phosphates value,
and liver changes associated with cholecystitis. Also they support the inference that
reactive hepatitis might be the result of a recent episode of common bile duct
obstruction in human. As a common disease, cholecystitis should be regarded as an
important additional cause, so an obstructive pattern with raised alkaline phosphates
values was the most frequent abnormality. Elevations of AST and ALT activities are
associated with hepatocellular damage from any cause (16). While other (17) reported
that ALT enzyme is not present in large enough amount in liver cells of horse, ruminant
and pig. Increasing in tota bilirubin could be a result of many causes, that hemolytic
disease and hepatobiliary disease are the most common causes of hyperbilirubinemia
(16). Bile salts that are reabsorbed by the enterohepatic circulation increase plasma
bilirubin, which under normal levels, is excreted in the urine. However, when bile ducts
are damaged, hilirubin accumulates in blood and can be used as an indicator of hepatic
disease (18). Although there were difference in bilirubin values between al groups in
this study, but these values were in the normal range. In a study on Nubian goats (19);
they found that the values of total bilirubin were 0.55 to 1.86 in different experimental
groups which treated with chemotherapy. This explains that the bilirubin values in
present study were less than those of other study (19), which proved that they were in
the normal range. This also supported by others (16) that a test result of 3.1 mg/dl was
significantly elevated over values typica for his experimental animals, and it was
interpreted to represent a real elevation. The abdominal cavity of experimental animals
was inspected laparoscopically at 3%, 7" and 15™ day postoperatively to evaluate any
pathological changes and to take biopsies for histopathological study. At the 3™
postoperative day, mild adhesions observed between the omentum and the site of the
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operation, while at the 7" post operative day three animals (one from group A, and two
from group B) had showed severe adhesions (12.5%). Mostly the adhesions were
circumscribed to the operation site and did not occur in other regions in the abdominal
cavity. The incidence of adhesions occurred in this study was low in comparison with
the rate of occurrence in open surgery and this result comes in agreement with result of
adhesion in laparoscopic surgery. These adhesions may be a result of the liver bed
damage in dissection of cystic duct, cystic artery and omentum which attached to the
inflamed gallbladder. Others (20) had found the same result about adhesions that the
laparoscopic cholecystectomy has reduced rate of adhesion formation when compared
with the open technique. This was supported by a study (21) that conventional
cholecystectomy had seven times more adhesions than laparoscopic cholecystectomy,
and far distant adhesions developed also. This observation is agree with another study
(21) in which they found that liver bed adhesions developed in six of twenty
laparoscopic cholecystectomies dogs, in which far adhesions developed only at the
trocar site beyond the xyphoid and at the 5-mm trocar sites, and no other far adhesion
was detected. In the laparoscopic cholecystectomy group, adhesions were localized only
to the liver bed. Only two columnar adhesions were found, and they were localized in
the epigastrium at the site of the operative trocar. Complications such as bleeding or
injury to the liver substance during laparoscopic cholecystectomy can enhance adhesion
formation. This observation was consistent with (22,23) and (23) that minimal
manipulation of visceral organs distant from the operative site, reduce the formation of
adhesions at these sites. In the cases where bleeding or injury to the liver bed occurred,
adhesion formation occurred. At the 7" postoperative day, two from group B) had
shown a sac contained serous fluid in the site of persistent part of gallbladder; this may
be due to secretion from mucosa which may be till intact although it was coagulated
with electrocautery, so the remaining gallbladder must be coagulated completely. This
was also confirmed by (24) who recorded that destruction of the residua gallbladder
mucosa with electro coagulation was optional. Also may be as a result of bile leak from
bile ducts that in some cases enter from the liver into the gallbladder directly, this
observation was supported by (25), who found that bile ductules in sheep and goat
sometimes entering the gall bladder from the liver directly through its attached wall.
And so found (26) that the biliary lesk may be a minor one arisng from small,
accessory bile duct and clinically significant and that lesions of the accessory bile duct
are the commonest cause of postoperative complication. In a study (27) on the
laparoscopic cholecystectomy in dog, also found that laparoscopic surgery did not affect
physiological parameters, except that the body temperature had temporarily decreased
after operation and then returned to normal. The importance of blood supply to the
inflammatory area is supported by researcher (28), that the circulatory disturbances
could play a role in the pathogenesis of acute acalculous cholecystitis. The monocyte-
macrophage system and neutrophils granulocyte activation are highly important in the
inflammatory process. And the neutrophils granulocytes represent the earliest immune
cell flow to the site of inflammation, and the terminal phase of tissue repair is fibrosis in
the liver bed, which was well demonstrated by the histological investigation (29). The
presence of granulation tissue formation and fibrous connective tissue in group B at the
7™M day is supported in a study (30), that in case of blood supply presence, the expensive
tissue defect becomes filled with granulation tissue, and in such injuries the repair filled
by connective tissue replacement. While the presence of proteineus material may be due
to interruption of blood supply in group A which led to red blood cells hemolysis and
resulting in severe necrosis.
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