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Abstract  

Background:  Prevalence of gallstones in cirrhotics is  
estimated at 29-46% and thus is three times as high as those  
without liver cirrhosis. Cirrhosis increase incidence of gall-
stones formation (black stones) with an overall prevalence of  
25% to  30%.  

Aim Study:  To compare between the rationale, risk and  
morbidity of open cholecystetomy versus and laparoscopic  

cholecystectomy in cirrhotic patients. As regard to operative  
time, intra operative and post-operative blood loss, time to  
resume diet, complications, mortality incidence, and post-
operative subjective pain score.  

Patients and Method: This study was a prospective com-
parative study on laparoscopic versus open cholecystectomy  
in cirrhotic patients. The cases were performed in the period  
from April  2016  till October 2018. 100 patients with sympto-
matic gallstone disease and liver cirrhosis including Child  
class A or Child class B, were randomly divided into two  
groups, Group (A): Laparoscopic Cholecystectomy (LC) and  
Group (B): Open Cholecystectomy (OC).  

Results: In LC group two cases (4%) were converted to  
open cholecystectomy. Mean surgical times were significantly  

shorter in LC (Group A) group. The mean +SD (in minutes)  
of OC (Group B) and LC (Group A) was 97.69 ± 15.79 versus  
63.58±9.93, respectively, (p<0.001), associated with  
significantly higher intraoperative bleeding in OC group  
(p<0.001). The mean time to resume diet (hours) was 10.69±  
5.41 in (Group A) it was significantly earlier than in (Group  
B) 24.15±6.74 (p<0.001). The length of hospital stay (days)  
was significantly longer in (Group B) with a mean hospital  

stay 5.08± 1.56, compared with a mean hospital stay 2.60 ±0.61  
for (Group A) (p<0.001) with low post-operative morbidity  
and no operative mortality.  

Conclusion:  Laparoscopic Cholecystectomy (LC) offers  
safe and effective surgical treatment for cirrhotic patients of  
(Child class A and early B) suffering from gallstone disease,  

as it has lower morbidity, shorter operative time; early re-
sumption diet with less need for blood transfusion and reducing  

hospital stay than OC.  
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Introduction  

PREVALENCE  of gallstones in cirrhotics is esti-
mated at 29-46% and thus is three times as high  
as those without liver cirrhosis. Cirrhosis increase  
the incidence of gallstones formation (black stones)  
with an overall prevalence of 25% to 30% [1] .  
Some complications of Cirrhosis are considered  
as risk factors for gall stones formation such as  
decreased bile salt synthesis and malabsorption,  
chronic hemolysis, and a hyperestrogenic state, all  
of which increase gallstone formation [2] . Cirrhosis  
represents the end of all chronic liver diseases. In  
its decompensated form, cirrhosis can result in  
portal hypertension and hepatic dysfunction  [3] .  

Open Cholecystectomy [OC] and Laparoscopic  

Cholecystectomy (LC) are two common procedures  
to treat gallbladder diseases performed by hepato-
biliary surgeons [4] . The severity of cirrhosis,  
assessed with Child-Pugh classification, is a major  

determinant in deciding which treatment approach  
is optimal [5] .  

The present study is a prospective randomized  
study comparing the result of OC and LC in patients  
with compensated cirrhotic and symptomatic gall-
stone disease.  

Patients and Methods  

This study was conducted in the General Sur-
gery Department at Al-Zahraa University Hospital  
and Damanhur Medical National Institute. The  
cases were performed in the period from April  
2016 till October 2018. In which 100 patients with  
symptomatic gallstone disease and with liver cir-
rhosis including Child class A or Child class B,  
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were randomly divided into two groups 50 cases  

for each. Group (A): Laparoscopic cholecystectomy  

(LC) and Group (B): Open Cholecystectomy (OC)  
group.  

Inclusion criteria for the studied groups was as  

the following compensated cirrhotic patients with  
symptomatic gallstone of Child-pugh A & early  

child B All patients were subjected to thorough  
history and clinical examination focused on man-
ifestation of gallstone disease and chronic liver  

disease. The following workup were performe:  
- Complete blood picture.  
- Liver function tests (serum albumin, SGOT,  

SGPT, prothrombine time, INR).  
- Serum creatinine, urine and stool analysis.  

- HCV and HBV markers.  
- Abdominal ultrasound to show the state of the  

liver, portal vein, gallbladder, and CBD.  

The diagnosis of cirrhosis had been proven on  
ultrasound finding. The Child-Pugh classification  

system was used to assess the severity of cirrhosis.  

No patient in this study had a Child class C cirrho-
sis. Informed consent was obtained from every  
patient for operation and inclusion in the study.  

Fig. (1): Positions for ports and laparoscopic instruments  

placement.  

Fig. (2): Types of incisions for open cholecystectomy.  

All patients were done under general anesthesia;  
hepato-toxic drugs were avoided. A standard 4  

ports laproscopic procedure was performed for all  

LC group by using two 5mm ports and two 10mm  
ports after pneumoperitoneum was established  
using a veress needle.  

Fig. (3): Positions for ports and laparoscopic instruments  
placement.  

Fig. (4): Nodular cirrohsis.  

Fig. (5): Cuting of clipped cystic duct.  
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Fig. (6): Final look.  

The intra abdominal CO2  pressure was control-
led at the level of 14mmHg. The OC was performed  
with a 14cm subcostal incision or right upper  
paramedian incision. Hemostasis was achieved  
with ligature, electrocautary and ligasure. Abdom-
inal drain was placed in the operative field for all  
patients.  

All data were collected & statistically analyzed  
to compare between lap cholecystectomy & open  
cholecystectomy in cirrhotic patients, as regard to  
operative time, intra operative and post-operative  
blood loss, time to resume diet, complications and  

mortality incidence, and post-operative subjective  
pain score.  

The patients were followed up weekly for the  
1 st month, clinically, laboratory (liver function)  
and radiological (abdominal ultrasound).  

Statistical analyses:  
All data were performed using the SPSS 10.0  

software (SPSS Inc., Chicago, IL, USA). The  
normally distributed variables were compared using  
Student's t-test. The results were expressed as  
means ±  standard deviation, medians (minimum-
maximum), or frequencies. Correlation coefficients  
were calculated to represent the strength between  
two quantitative variables. Chi-square test was  
used to determine the relationship between two  
qualitative variables. And Wilcoxon's rank sum  
test for variable with continuous or ordinal distri-
butions.  p-value of <0.05 was considered statistical  
significance.  

Results  

The demographic data for both groups were  
shown in (Table 1) with no applied math distinction  
determined between the both groups as regard to  
age, and sex (Table 1).  

Table (1): Patient's demographic data.  

Group A  
(n=50)  

Sex:  
Male  
Female  

Age (years):  
Min.-max.  
Mean ±  SD.  
Median  

Table (2): Severity of liver cirrhosis.  

Group A Group B  
Child (n=50) (n=50)  χ 2 p 

 

No.  % No.  %  

   

0.603  

Severity of liver cirrhosis is shown in (Table  
2). In LC (Group A): 40 patients were child A  
and 10 patients were child B. While in OC (Group  
B): 42 patients were child A and 8 patients were  

child B.  

Table (3): Cause of liver cirrhosis.  

Group A Group B  
Cause of cirrhosis (n=50) (n=50)  χ 2 p 

 

No.  % No.  %  

   

Bilharzial 28 
 

56.0 
 

27 
 

54.0 
 

0.633 
 

1.000  
Positive HBV 5 10.0 

 

4 
 

8.0  
Positive HCV 16 

 

32.0 
 

17 
 

34.0  
Positive HCV & HBV 

 

1 
 

2.0 
 

2 
 

4.0  

Causes of liver cirrhosis are shown in (Table  
3). In LC (Group A): Group cirrhosis was diagnosed  
as secondary to hepatitis C in 16 patients, hepatitis  
B in 5 patients, hepatitis C and B in 1 patient and  

pure bilharzial periportal fibrosis in 28 patients.  
While in OC (Group B): Cirrhosis was diagnosed  
as secondary to hepatitis C in 17 patients, hepatitis  
B in 4 patients, hepatitis C and B in 2 patients and  

27 had pure bilharzial peiportal fibrosis.  

Table (4): Mean surgical times.  

Operative time Group B U p 
 (n=52)  

Min.-Max. 55.0-97.0 
 

70.0-130.0 104.0*  <0.001*  
Mean ±  SD. 63.58±9.93 

 

97.69± 15.79  
Median 62.0 96.0  

Mean surgical times were significantly shorter  
in LC (Group A) group. The mean ±  SD (in min-
utes) of OC (Group B) group and LC (Group A)  

A  
B  

40  
10  

80.0  
20.0  

42  
8  

84.0  
16.0  

0.271  

Group A  
(n=48) 
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group was 97.69± 15.79 versus 63.58 ±9.93, respec-
tively, (p<0.001) shown in (Table 4).  

Table (5): The mean time to resume diet.  

Time to
resume diet U p 

Min.-Max. 6.0-30.0 12.0-45.0 190.50* <0.001* 
Mean ±  SD. 10.69±5.41 24.15±6.74 
Median 8.0 20.0 

The mean time to resume diet (hours) was 
10.69±5.41 in LC (Group A) group was signifi- 
cantly earlier than in OC (Group B) group 24.15 
±6.74 (p<0.001) shown in (Table 5). 

Table (6): The length of hospital stay (days). 

Hospital day 
Group B 
(n=52) 

t p 

Min.-Max. 2.0-4.0 3.0-9.0 10.603* <0.001* 
Mean ±  SD. 2.60±0.61 5.08± 1.56 
Median 3.0 6.0 

The length of hospital stay (days) was signifi- 
cantly longer in OC (Group B) group with a mean 
hospital stay 5.08± 1.56, compared with a mean 
hospital stay 2.60±0.61 for LC (Group A) group 
(p<0.001) as shown in (Table 6). 

Table (7): Blood loss. 

Blood loss Group A 
(n=48) 

Group B 
(n=52)  

U p  

Min.-Max. 100.0-300.0 200.0-1000.0 225.0*  <0.001*  
Mean ±  SD. 185.21 ±46.95 444.81 ± 147.44 
Median 180.0 410.0 

The mean blood loss in OC (Group B) group  
was 444± 147mL, and a mean of 185.21 ±46.95mL  
in LC (Group A) (p<0.001) as shown in (Table 7).  

Table (8): Post-operative pain score. 

Post-operative 
pain score  

Group A 
(n=48)  

Group B 
(n=52)  

U  p 
 

Day 1:  
Min.-Max.  3.0-6.0  4.0-9.0  71.0*  <0.001 *  
Mean ±  SD.  4.15±0.65  6.90±0.96  
Median  4.0  7.0  

Day 7:  
Min.-Max.  1.0-3.0  1.0-5.0  87.0*  <0.001 *  
Mean ±  SD.  1.38± .61  3.90± .87  
Meian  1.0  4.0  

Also, pain score measured in 1 st , 2nd 
 and  7 th  

day significantly reduced in LC (Group A) group  
(p<0.001) as shown in (Table 8).  

Table (9): Complications.  

Complications  

Group A Group B  
(n=50) (n=50)  

χ 2 
 

p 
 

No.  %  No.  %  

• No  42  84.0  20  40.0  20.543*  <0.001 *  
• Yes  8  16.0  30  60.0  

• Wound infection  1  2.0  10  20.0  
• Ascitic leak  2  4.0  4  8.0  
• Chest infection  2  4.0  4  8.0  
• Conversion to open  2  4.0  0  0.0  
• Deterioration of liver  1  2.0  6  12.0  

function  
• Incisional hernia  0  0.0  2  4.0  
• Mild encephalopathy  0  0.0  2  4.0  
• Need blood  0  0.0  2  4.0  

transfusion  
• Intraoperative no  

Post-operative complications for each group  

were presented in (Table 9). In LC (Group A)  

group, 8 post-operative complications occurred in  

8 patients. While in OC (Group B) group, 30 post-
operative complications occurred in 30 patients.  

Patients' morbidity was more frequent in OC  

(Group B) group than LC (Group A) group, statis-
tically significant difference observed in wound  
complication (p<0.001) and deterioration of liver  
function (p<0.001). No operative mortality in both  
groups.  

Discussion  

Cholelithiases in patients with cirrhosis occurs  
twice as often as in general population [6] . That is  
caused by increased intravascular hemolysis, hy-
persplenism and increased level of estrogen with  
reduction in gallbladder emptying and motility [7] .  

Gallstone disease is a major problem world  
wide particularly in adult population. Its incidence  

shows a considerable geographical and regional  
variation [8] , the morbidity and mortality associated  
with cholecystectomy has decreased to an extremely  

low level in past few decades [8] .  

Since the introduction of LC, the question of  
whether cirrhotic patients might benefit from this  

less invasive approach has arisen. It is well known  

that LC allows for shorter hospital stays, operative  

times, faster operative rehabilitation, reduced  
wound complications and less total costs for non-
cirrhotic patients when compared with open chole-
cystectomy [9] .  

In this study the age ranged from (38 to 62)  

years in both groups with mean age of (45.66 ±6.17)  
years for OC group and (48 ±5.11) year for LC  

Group A 
(n=48) 

Group B 
(n=52) 

Group A 
(n=48) 
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group. The peak age group for presentation of  
gallstones in our study was (38 to 52) years which  
differ from other study where the peak age group  
was (33 to 44) year [10] , (13 to 90) year with a  
mean age of (48.4 year, 59 year for OC and 49  

years for LC group Rosen Muller, 2007 [15] , 60  
years for OC and 54 years for LC group Meyer,  
1993 [14] .  

The operative time in our study was significant-
ly shorter in LC group (63.58 ±9.93) minutes than  
OC group (97.69 ± 15.79) minutes. The mean oper-
ative time given by Khan & Oonwala 2007 [12]  
was (60.5± 17.5) for OC and (62 ± 15.2) minutes for  
LC group. This is opposite to our study which  
shows shorter operative time in LC group patients.  

The time factor in our study is very important  
as cirrhotic patients at LC group are exposed less  
to anesthesia than OC group so less deterioration  

of the exhausted liver. We should remember that  
all cirrhotic patients at this study were exposed to  
isoflurane which is more safe than halothan and  
thus better for cirrhotic patients.  

The morbidity of OC in cirrhotics was due to  

massive intraoperative bleeding and wound prob-
lems [13] .  

In this study the open group had 30 complica-
tions (60%), one of which was severe bleeding  

that required blood transfusion. And the laparo-
scopic group had 8 complications (16%). This  

study found that the laparoscopic approach had  

significantly less complications than the open one,  
especially regarding bleeding and wound infection,  

and this agree with Poggio et al., 2000 [16]  who  
have found that the laparoscopic approach had  
significantly less complications than the open one,  
especially regarding bleeding and wound infection,  

and differ from Hamade et al., 2010 [17]  who had  
found that complication is the same in both groups.  

The hospital stay in this study was (2.60 ±0.61  
day) in LC group and (5.08 ± 1.56 day) in OC group  
It is comparable to other studies given by different  

authors like 5.1 days in OC vs. 2.5 days in LC  
Gabriel, 2009 [18] , 7.9 days in OC vs. 2.6 days in  
LC Rosen muuller, 2007 [15] , 6.5±3 days for OC  
and 2±2 days for LC. In this study, operative times,  
hospital stay and post-operative pain were shorter  
in the LC group than the OC group and also, the  
low occurrence of post-operative ileus and early  
resumption to diet in LC group because there's no  
intraoperative intestinal retraction and less pain  

explain this state also confirmed by Wu et al., 2004  

[14] .  

In this study post-operative pain in the LC was  

less than the OC as we found patients exposed to  

LC need (1-2) analgesic ampoule to (2-4) ampoule  
in OC.  

Care must be taken at the beginning of LC, to  
avoid injury of dilated abdominal wall veins. The  
10mm subxiphoid port was placed more to the  
right of the midline to avoid the falciform ligament  

and accompanying umbilical vein.  

In this study the reduced blood loss in LC  
group, whether operative or postoperative, is related  
to meticulous dissection (magnified surgical field)  

and pneumoperitonum barohemostatic effect and  

using Ligasure in dissection these data correlate  

with finding of Wu et al., 2004 [14]  & Poggio et  
al., 2000 [16] .  

Wound complications as infections, dehiscence,  
and post-operative hernia increased the post-
operative morbidity for OC group. Bloch et al.,  

2000 [13]  reported an incidence of 12%. One wound  
complications in our LC group in contrast to12  

wound complication in OC group. Reduction of  
wound related complication in laparoscopic chole-
cystectomy LC made more favorable post-operative  

outcome in cirrhotics.  

Also, in laparoscopic cholecystectomy group  
there was no parietal incision that decrease the  

incidence of chest complications as reported by  

Poggio et al.,  2000 [16] . Also, the reduced bleeding,  
minimal dissection, short operative and anesthetic  

time, all explain the lack of deterioration of liver  

function in LC group than OC group. This finding  
was also reported by Poggio et al., 2000; Schiff et  

al., 2005 [16,20] .  

In this study we found less blood loss, shorter  
operative time and shorter length of hospitalization  
in LC. This agreed with Puggioni & Wong 2003  

[21]  who conducted a meta-analysis that included  
studies of cirrhotic patients submitted to laparo-
scopic cholecystectomy. They concluded that the  
laproscopic approach for cholecystectomy offers  

advantages of less blood loss, shorter operative  

time and shorter length of hospitalization.  

There are other potential benefits of LC for  
cirrhotic patients, which have been well described,  
including the cosmetic effect and reduction in  

abdominal adhesion, the former may be of value  

in females. The latter may be beneficial for cirrhotic  

patients requiring liver transplantation (Hamad et  
al., 2010) [17] .  
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Puggioni & Wong 2003 [21] conducted a similar  
meta-analysis, but his review included only four  

studies with 90 cirrhotic patients. Their conclusions  

agreed with our study in terms of mortality, hospital  
stay and blood loss, but differed from our study in  
terms of morbidity, operative time and wound  
infection.  

Safety is a major concern for cirrhotic patients.  

There is no mortality in either groups and signifi-
cantly lower morbidity in the LC group than OC  

group. It seems LC is safer than OC, or at least  
not worse than OC. We attribute it to the develop-
ment of surgical instruments (e.g. harmonic scalpel,  

high-definition camera), the growing experience  

of surgeons and the selection of patients most of  

them were in Child-Pugh class A or class B).  

Conversion to OC was necessary in two patients  

throughout LC due to uncontrollable liver bed  
hemorrhage in one patient and lean visualization  

of the anatomy within the another patient.  

A low threshold for conversion from LC to OC  
should be maintained. Conversion is not a compli-
cation, but a means to prevent more serious prob-
lems. Absolute indications to convert include bleed-
ing not readily controlled laparoscopically and an  
inability to recognize the anatomy properly. The  

surgeon should not be reluctant to convert imme-
diately to OC when there is uncertainty about the  
safety and efficiency of the operative procedure.  

None of the patients in the LC group required  

any blood component replacement during their  

hospital stay. In contrast, 2 patients in the OC  
group required blood transfusions during surgery  

ranging from 1 unit of packed red blood cells in  
one patient and 3 units of whole blood in the other  

patients.  

Schwartz 1994 reported that 57% of 21 patients  

with cirrhosis undergoing OC required a transfusion  
of 3 or more units of blood. In our study, 4 patients  
in the OC group needed transfusion, in contrast to  

none of the patients in the LC Group.  

Conclusion:  

Laparoscopic Cholecystectomy (LC) offered  

safe and effective surgical treatment for cirrhotic  

patients of (Child class A and early B) suffering  

from gallstone disease. The results of our study  
confirmed that LC is a safe operative approach in  

most patients with Child class A and B and symp-
tomatic gallstone disease.  

LC offers the following advantages:  

• Shorter anesthetic and surgical times.  
• Reduced hospital stay.  
• Reduce blood loss.  
• Fewer operative and post-operative complications.  

The procedure is still complicated and highly  
difficult which associates with significant morbidity  
compared with that of patients without cirrhosis.  
To achieve these advantages in patients with cir-
rhosis, only experienced laparoscopic surgeon  
should perform this procedure.  
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