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Rezumat
Care sunt specificatiile chirurgiei biliare la pacientii cirotici?

Obiectivul acestel lucrari a fost sa trecem In revista intreaga
literatura chirurgicala biliara cu scopul de a defini in mod cat mai
adecvat indicatiile chirurgicale si specificul managementului lor
terapeutic. Au fost luate in considerare publicatiile din PubMed
s1 Google Scholar in limbile franceza si engleza din perioada
1995 — august 2015.

Cuvinte cheie: ciroza, chirurgie biliara, colecistita, complicatii post-
operatorii

Abstract

This work’s objective was to review the literature on biliary surgery
in order to best define the surgical indications and the specifics of
their management. A review of the literature from 1995 to August
2015 was conducted in Pubmed and Google Scholar.

Key words: cirrhosis, biliary surgery, cholecystitis, postoperative
complications
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Introduction

This chapter reports the results of surgical
studies in cirrhotic patients requiring gall-
bladder and extrahepatic bile duct
surgery. The vast majority of these studies
concerned lithiasic pathology, in particular
vesicular, and focused on the comparison of
the different surgical approaches in this con-
text. In contrast, very few recent studies have
addressed the lithiasic pathology of the main
bile duct in cirrhotic patients and even fewer
have focused specifically on surgery of the
extrahepatic bile ducts in cirrhotic patients in
a non-lithiasic context.

Performed Research

A review of the literature from 1995 to August
2015 was conducted in Pubmed and Google
Scholar, using the following keywords:
"cirrhosis" in combination with one or more of
the following terms: "extra-hepatic bile
duct surgery; cholecystitis; cholecystectomy;
laparoscopic cholecystectomy; sub-total chole-
cystectomy; cholecystostomy; cholangitis; endo-
scopic retrograde cholangiopancreatography;
gallbladder stones; cholelithiasis; choledoco-
lithiasis; common bile duct stones; common bile
duct resection; and hepaticojejunostomy".
Retrospective studies journals and books were
also included. The articles were then analyzed
and grouped according to their themes: lithiasic
pathology (vesicular or main bile duct) and non-
lithiasic pathology.

Surgical Indications

Reminder on the biliary pathology of the cirrhotic
patient

Incidence and physiology of cholelithiasis in the
cirrhotic patient

Gallstones, especially gallbladder stones,
are common in patients with cirrhosis with an
incidence of 9.5-29.4%, compared to 5.2-12.8%
in patients without cirrhosis(1,2). Their
prevalence is increasing with age, female
gender, thickness of the gallbladder wall (3)

and severity of complementary liver disease
(4). These stones are pigmentary in nature in
50 to 85% (4). This high rate is linked to a bile
unconjugated bilirubin concentration increase
in cirrhotic patients and seems to be due to
various favourable factors such as: 1) the
existence of a low ratio between bile acids and
unconjugated bilirubin (5); 2) induction of an
entero cycle -hepatic unconjugated bilirubin
favoured by chronic alcohol consumption and
low protein diets; 3) chronic haemolysis linked
to hypersplenism (6); and 4) biliary stasis
secondary to vesicular hypotonia. Nevertheless,
the clear predominance of pigmentary stones,
by nature brittle and small, seems to explain
the relatively low incidence of complications
linked to the presence of vesicular lithiasis in
cirrhotic patients. On the other hand, it is
important to note that the existence of cirrhosis
linked to a NAFLD (Non Alcoholic Fatty liver
disease) seems to favour the development of
cholesterol stones (7-9) and that it will thus
probably be expected to observe an increase
in the incidence and type of complications
associated with these stones in the coming
decades.

Complications of cholelithiasis in cirrhotic
patients

Gallbladder stones are usually asympto-
matic in cirrhotic patients and are more likely
to be detected during follow-up ultrasound
examinations. Historically, cirrhotic patients
had higher rates of cholecystectomy than the
general population (10,11). In a retrospective
study (11), it was nevertheless pointed out that
only 62% of cholecystectomized cirrhotic
patients had experienced an episode of abdomi-
nal pain of biliary origin. This result could be
explained by the absence of a preoperative
diagnosis of cirrhosis, leading to a false inter-
pretation of abnormal liver function tests in the
context of vesicular lithiasis and of vesicular
lithiasis complicated episodes.

The frequency of severe complications
associated with gallbladder stones in cirrhotic
patients has been evaluated in a few previous
studies preceding the popularization of the
laparoscopic approach in the management of
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gallstone disease. This risk of complications
seems to vary from 0 to 22% (6,12,13). It
should be noted that only one study had
reported a complication rate of 0% but was
burdened with a loss of sight rate which did
not allow a solid conclusion (12). The most
commonly reported complications are chronic
cholecystitis (55%) followed by acute cholecys-
titis (45%) and cholangitis (<5%).

A 2003 meta-analysis (14) reported that the
most frequent indications of laparoscopic
cholecystectomy in the cirrhotic patient were
dominated by hepatic colic in 54% of cases,
followed by (acute or chronic) lithiasic chole-
cystitis in 22% of cases, vesicular asympto-
matic lithiasis in 16% of cases, acute biliary
pancreatitis in 5% of cases, and alithiasic
cholecystitis and, respectively, lithiasis of the
main bile duct in less than 1% of cases.

Nowadays, the Tokyo consensus conference,
although not specific to cirrhotic patients, is the
only recommendation available to stratify the
severity (7Tables 1 and 2 and formalize acute
cholecystitis (15) and acute cholangitis (16)
management in cirrhotic patients. While some
of the consensus conference's severity criteria
Incorporate certain parameters common to

Table 1.  Criteria for severity of acute cholecystitis

those found in cirrhotic patients, there are,
however, no studies validating the applicability
of these recommendations in this specific
context. Thus, while it appears obvious that the
severity of the underlying liver disease plays a
predominant role in the severity of acute chole-
cystitis and acute cholangitis in cirrhotic
patients, no recommendation has specifically
included this parameter in the strategy for
taking care of patients suffering from these
pathologies.

Technical Specificities
Cholecystectomy

In total, 34 studies published between 2000
and 2015 were analysed, including 2 meta-
analyses of randomized controlled trials
(17,18), 4 prospective randomized trials (19-
22), 3 comparative retrospective studies (23-
25), 19 non-comparative retrospective studies
(26-41), 1 meta-analysis of retrospective
studies (14) and 4 reviews of retrospective
studies (42-45) (Table 3. No study was
specifically interested in open cholecystectomy,
for which it therefore seems obsolete to

Grade llI: Severe acute cholecystitis

1. Cardio-circulatory

Hypotension requiring treatment with Dopamine =5 xg / kg per min, or norepinephrine at any dosage

2. Neurological Altered consciousness

3.Respiratory Pa02/Fi02 <300

4.Renal Oliguria, Serum Creatinine > 2 mg/dl

5. Hepatic TP-INR > 15N

6. Hematologic Platelet count < 100.000/mm®

Grade II: Moderate acute cholecystitis

Defined as acute cholangitis associated with at least two of the following conditions:

Hyperleukocytosis (> 18.000/mm?)

Painful palpable mass or resistance in right hypochondrium

Duration of symptoms = 72 hours

Marked local inflammation (gangrenous or emphysematous cholecystitis, perivesicular abscess, hepatic abscess, biliary peritonitis)

Grade I: Uncomplicated acute cholecystitis

Defined as not meeting any of the criteria for grades Il and lll

Early surgical management under cover of preoperative antibiotic therapy is recommended for grade | cholecystitis. First antibiotic therapy
with rapid reassessment in order to decide on secondary management (vesicular drainage or continuation of conservative treatment then
delayed surgery) is recommended for grade Il cholecystitis. Early surgery can also be offered in expert centres. Finally, resuscitation
management combined with antibiotic therapy and vesicular drainage is recommended for grade lll cholecystitis.
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Table 2.  Criteria for severity of acute cholangitis

Grade lIl: Severe acute cholangitis
Defined as acute cholangitis associated with at least one of the following dysfunctions:

1. Cardio-circulatory Hypotension requiring treatment with Dopamine =5 g/ kg per min, or norepinephrine at any dosage
2. Neurological Altered consciousness

3. Respiratory Pa02/Fi02 <300

4. Renal Oliguria, Serum Creatinine > 2 mg/dl

5. Hepatic TP-INR > 15N

6. Hematologic Platelet count < 100.000/mm3

Grade 1I: Moderate acute cholangitis

Defined as acute cholangitis associated with at least two of the following conditions:
1. Hyperleukocytosis (> 12.000/mm?®) or leukopenia (< 4000/mm?)

2. Fever = 39°C

3. Age = 75 years old

4. Total bilirubinaemia = 5 mg/dL (=85 umol/l)

5. Hypoalbuminemia (< 0.7N)

Grade I: Uncomplicated acute cholangitis

Defined as not meeting any of the criteria for grades Il and Il

Antibiotic treatment followed by biliary drainage and treatment of aetiology is recommended for grade | angiocholites Antibiotic treatment with
rapid biliary drainage followed by treatment of aetiology is recommended for angiocholites grade II. Antibiotic treatment with emergency
biliary drainage followed by treatment of the aetiology is recommended for grade Il angiocholites. Resuscitative care with antibiotic therapy
and emergency biliary drainage followed by treatment of the aetiology is recommended for grade lll angiocholites.

formalize practical recommendations based on 13 retrospective studies clearly reported the
recent literature. indications for cholecystectomy in cirrhotic

In our review of the literature, 14 articles patients (Annex I). The total number of
including a prospective randomized trial and patients who could be analysed was 896. The

Table 3.  Level of evidence from studies reporting cholecystectomy results in cirrhotic patients between 2000 and 2015

Level of Scientific Evidence Provided by the Literature Before selection After selection
Level 1

High-power randomized controlled trials 3 0
Meta-analysis of randomized controlled trials 2 2
Decision analysis based on well-conducted data

Level 2

Low-power randomized controlled trials 1 4
Well-conducted non-randomized comparative studies

Cohort studies

Level 3

Control case study

Level 4

Comparative studies with significant biases 8 4
Retrospective studies 15 19
Case series

Descriptive epidemiological studies !
Meta-analysis of retrospective studies 1 1
Reviews of retrospective studies 4 4
Clinical cases

Books

Opinions / Conferences
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Annex 1. Indications for laparoscopic cholecystectomy in patients with cirrhosis

Author, Year Type of study Number of patients Indication
(896)
Fernandes NF et al, 2000 Single center retrospective comparative N=43 Biliary colic : n=32
Cholecystitis : n=10
Acute pancreatitis : n=6
Poggio JL et al, 2000 Single center retrospective comparative N=26 Biliary colic : n=22
Cholecystitis : n=1
Acute pancreatitis : n=3
Eason G et al, 2001 Single center retrospective N=15 Biliary colic : n=1
Non-comparative Cholecystitis : n=10
Acute pancreatitis : n=4
Leone N et al, 2001 Single center retrospective N=24 Unspecified symptomatic
Non-comparative gallbladder stones
Cucinotta F et al, 2003 Single center retrospective N=22 Biliary colic : n=16
Non-comparative Cholecystitis : n=6
Acute pancreatitis : n=0
Cortis MF et al, 2005 Single center retrospective N=14 Biliary colic : n=14
Non-comparative Cholecystitis : n=0
Acute pancreatitis : n=0
Schiff J et al, 2005 Single center retrospective N=27 Unspecified symptomatic
Non-comparative gallbladder stones
JiW et al, 2005 Randomized controlled trial N=38 Unspecified symptomatic
gallbladder stones: n=35
Gallbladder polyp : n=3
da Silveira EBV et al, 2006 Single center retrospective comparative N=24 Biliary colic : n=14
Cholecystitis : n=4
Acute pancreatitis : n=4
Others : n=2
Yeh CN et al, 2006 Single center retrospective N=226 Biliary colic : n=116
Non-comparative Cholecystitis : n=76
Acute pancreatitis : n=16
CBD stones: n=6
Gallbladder polyp : 12
Curro G et al, 2007 Single center retrospective N=50 Biliary colic : n=36
Non-comparative Cholecystitis : n=14
Acute pancreatitis : n=0
Mancero JMP et al, 2008 Single center retrospective N=30 Biliary colic : n=0
Non-comparative Cholecystitis : n=30
Acute pancreatitis : n=0
Leandros E et al, 2008 Single center retrospective N=34 Biliary colic : n=26
Non-comparative Cholecystitis : n=8
Acute pancreatitis : n=0
El-Awadi S et al, 2009 Randomized controlled trial N=>55 Biliary colic : n=53
Cholecystitis : n=2
Acute pancreatitis : n=0
Shaikh AR et al, 2009 Single center retrospective N=20 Unspecified symptomatic
Non-comparative gallbladder stones
Pavlidis TE et al, 2009 Single center retrospective comparative N=38 Biliary colic : n=31
Cholecystitis : n=7
Acute pancreatitis : n=0
Delis S et al, 2010 Single center retrospective N=220 Biliary colic : n=122
Non-comparative Cholecystitis : n=65
Acute pancreatitis : n=33
Quillin RC et al, 2013 Single center retrospective N=94 Biliary colic : n=76

Non-comparative

Cholecystitis : n=2

Acute pancreatitis : n=6
Gallbladder polyp : n=3
Gallbladder dyskinesia : n=3
Others : n=4

Chirurgia, 115 (2), 2020

www.revistachirurgia.ro

195



F. Cauchy et al

indications for cholecystectomy were hepatic
colic for 559 (62.4%) patients, (acute or

Comparison of the open approach and the

laparoscopic approach

chronic) lithiasic cholecystitis for 235

(26.2%) patients, biliary pancreatitis for 72
(8.0%) patients and other indications for 30
(3.3%) patients.

Annex 2.

Between 2000 and 2015, the open and
laparoscopic approach results comparison

were reported in 2 prospective randomized
trials meta-analyses, 4 prospective randomized
trials, one studies retrospective meta-analysis
and 4 retrospective studies (4Annex 2.

Studies comparing the results of laparoscopic (LC) and open (OC) cholecystectomies in patients with cirrhosis

Author, Year Type of study N Indications Child-Pugh Score  Main results
(LCvs. 0C)  (Total : n=284) A/B/C (%) (laparoscopy vs. open)
(Total : n=152)
Poggio JL et al, Single center 26 vs. 24 Biliary colic : n=40 (80%) A:71% Shorter surgery duration
2000 retrospective comparative Acute pancreatitis7 (14%) B:29% Decreased blood loss
Acute cholecystitis : n=3 (6%) C:0% Decreased complication rate
Shorter length of stay
Poniachik J, et al Single center retrospective 35vs. 32 NA* A:74% Decreased complication rate
2002 comparative B:23% Shorter length of stay
C:3%
Puggioni A et al, Meta-analysis of retrospective ~ N/A N/A N/A Shorter surgery duration
2003 studies Decreased blood loss
Similar complication rate
Shorter length of stay
da Silveira EBV et al, Single center retrospective 24 vs. 52 N/A** N/A* Shorter surgery duration
2006 comparative Decreased blood loss
Decreased intraoperative
fluid requirements
Decreased complication rate
Shorter length of stay
Chmielecki DK et al, Retrospective multicenter 2857 vs. 383 N/A N/A Decreased blood loss
2012 comparative registry Decreased reoperation rate
Decreased rate of post-
operative hemorrhage
Decreased postoperative
mortality rate
Shorter length of stay
Lausten SB et al, Randomized controlled trial 7vs. 7 Biliary colic : n=14 (100%) A/B : 100% Similar surgery durations
1999 Shorter length of stay
Similar complication rate
Decreased immune response
JiW et al, 2005 Randomized controlled trial 38 vs. 42 Biliary colic : n=75 (93.7%) A:50% Decreased blood loss
Gallbladder polyp : n=5 (6.3%) B:39% Decreased complication rate
C:11% Shorter length of stay
El-Awadi S et al, 2009  Randomized controlled trial 55 vs. 55 Biliary colic : n=102 (92.7%) A:85% Shorter surgery duration
Acute cholecystitis : n=8 (7.3%) B:15% Decreased blood loss
C:0% Decreased abdominal wall
complication rate
Shorter length of stay
Hamad MA et al, 2010  Randomized controlled trial 15 vs. 15 Acute cholecystitis : n=30 (100%) A:67% Similar surgery durations
B:33% Similar blood loss
C:0% Similar complication rate
Shorter length of stay
Laurence JM et al, 2012 Meta-analysis of 112vs. 108 - - Decreased complication rate

randomizedcontrolled trials

Decreased infectious
complication rate
Shorter length of stay

de Goede B et al, 2014  Meta-analysis of randomized 108 vs. 112

115vs. 119
77vs. 77

controlled trials

Decreased complication rate
Shorter length of stay

* The indication « gallbladder stones » was not judged relevant ; **Only available for laparoscopic cholecystectomies
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Cholecystectomy indications were reported
for 284 patients. Among these, 231 (81.4%)
were operated for hepatic colic, 41 (14.4%)
were operated on for acute cholecystitis and 12
(4.2%) were operated on for other aetiologies
[acute biliary pancreatitis (n = 7), vesicular
polyp (n = 5)]. The Child-Pugh score was
specified for 145 patients having laparoscopic
cholecystectomy. Of these, 118 (81.4%), 22

Annex 3.

(15.2%) and 5 (3.5%) were ranked Child-Pugh
A, B and C, respectively.

Three retrospective studies and 2 of the
prospective randomized trials showed a
decrease in blood loss for the laparoscopic
approach compared to laparotomy. Two
retrospective studies and 1 prospective
randomized trial showed a reduction in the
operating time for the laparoscopic approach

Morbidity and mortality after laparoscopic cholecystectomies in patients with cirrhosis

Number of
patients

Author, Year Child-Pugh Score

A/B/C (%)

Complication rate

Mortality
rate

Type of complication
(%)

Fernandes NF et al, 2000 N=48 38/10/0

N=

5 (10.4%) Hemorrhage : n=2 0.0%
Acute peritonitis : n=1

Bile leakage: n=2

Poggio JL et al, 2000 22/4/0

N=

5 (19.2%) Urinary infection : n=1 0.0%
Urinary retention : n=3

Postoperative lleus : n=1

Eason G et al, 2001 N= 15/0/0

N=0 (0.0%)

N/A 0.0%

Leone N et al, 2001 N=24 N/A

N=

5 (20.8%) Hemorrhage : n=1 0.0%
Abdominal wall hematoma: n=3

Ascites : n=1

Clark JR et al, 2001 14/9/2

N=13 (52.0%)

Hemorrhage : n=2

Deep vein thrombosis : n=1
Abdominal wall complication : n=6
Abdominal collection : n=3
Cardio-pulmonary complication : n=2

N=1 (4.0%)

Tuech JJ et al, 2002 N=26 22/4/0

N=

7 (26.9%) /A 0.0%

Yeh CN et al, 2006 N=226 193/33/0

N=

Ascites infection : n=1

Acute peritonitis : n=1
Abdominal wall hematoma: n=2
Scapular pain : n=2
Postoperative infection : n=2
lleus : n=1

Other : n=6

15 (6.6%) N=2 (0.9%)

Cucinotta F et al, 2003 12/10/0

N=

8 (36.4%) Hemorrhage : n=1 0.0%
Abdominal wall complication
Abdominal collection : n=2

Pulmonary infection : n=2

:n=3

Cortts MF et al, 2005 8/6/0

N=

Ascites : n=2 0.0%

Angor : n=1

3 (21.4%)

Schiff J et al, 2005 N= N/A

N/A N/A 0.0%

Ji Wetal, 2005 N= 19/15/4

N=

Ascites : n=2 0.0%
Hemorrhage digestive : n=1

Encephalopathy : n=1

Urinary infection : n=1

Pulmonary infection : n=1

5 (13.2%)

da Silveira EBV et al, 2006 N=24 N/A

N=

2 (8.3%) N/A /A

Curro G et al, 2007 N=50 32/18/0

N=12 (24.0%)

N/A 0.0%

Mancero JMP et al, 2008 N=30 23/7/0

N=11 (36.7%)

Abdominal wall hematoma : n=3 0.0%
Scapular pain : n=2

Diabetes decompensation : n=1

Ascites : n=3

Fever : n=1

Subcutaneous emphysema : n=1

Leandros E et al, 2008 23/11/0

N=

7 (20.6%) Hemorrhage : n=2

Cardiac arrhythmia : n=1
Abdominal wall complication
Abdominal collection : n=1

Encephalopathy : n=2

in=1

N=1 (2.9%)
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Annex 3.

Morbidity and mortality after laparoscopic cholecystectomies in patients with cirrhosis (continuation)

Number of
patients

Author, Year Child-Pugh Score

A/B/C (%)

Complication rate

Type of complication Mortality

(%) rate

El-Awadi S et al, 2009 N=55 47/8/0

N=7 (12.7%)

Pulmonary infection : n=3 0.0%
Ascites : n=2

Bile leakage : n=3

Abdominal wall complication :
Abdominal wall hernia : n=1

n=1

Shaikh AR et al, 2009 N=20

12/8/0 N=3 (15.0%)

Ascites : n=2 0.0%

Bile leakage : n=1

Pavlidis TE et al, 2009 N=38 29/9/0

N=3 (7.9%)*

Hemorrhage : n=3 0.0%

Delis S et al, 2010 N=220 194/26/0

N=42 (19.1%)

Hemorrhage** : n=17 0.0%
Abdominal collection : n=14
Abdominal wall complication : n

Pulmonary infection : n=8

Il
w

Hamad Ma et al, 2010 N=15 N/A

N=5 (33.3%)

N/A 0.0%

Lledo JB et al, 2011

/A N=5 (11.6%)

Hemorrhage : n=1 0.0%
Ascites : n=3

Bile leakage : n=1

Quillin RC et al, 2013 N=94 63/20/2

N= 32 (34.0%)

Infection : n=15

Ascites : n=6
Encephalopathy : n=2

MOF : n=3

Digestive hemorrhage : n=1
lleus : n=1

Abdominal wall complication
Portal vein thrombosis : n=1
Acute pancreatitis : n=1
Anemia : n=3

Deep vein thrombosis : n=1
Diarrhea : n=2

Dehydration : n=1

N=4 (4.3%)

in=2

* « Severe » complications ; ** Intra-operative hemorrhage

compared to laparotomy. Three retrospective
studies and 1 prospective randomized trial
showed a decrease in the rate of overall
complications for the laparoscopic approach
compared to laparotomy. Finally, the 4 retro-
spective studies and the 4 prospective
randomized trials demonstrated a reduction
in the length of stay for the laparoscopic
approach compared to laparotomy. The
meta-analysis of retrospective studies
showed a reduction in operating time, blood
loss and length of stay for the laparoscopic
approach compared to laparotomy, but
reported similar rates of complications
between the two approaches. The two meta-
analysis of prospective randomized trials
reported a reduction in the complication rate
and length of stay for the laparoscopic
approach compared to laparotomy.

In total, due to better results in terms of
blood loss, postoperative complications and
length of stay, the laparoscopic approach

should be favored in Child A and B classified
cirrhotic patients, operated for “hepatic
colic” (rank 1level of evidence). For Child A
and B cirrhotic patients requiring cholecys-
tectomy secondary to acute lithiasic chole-
cystitis, the laparoscopic approach 1is
associated with length of stay reduction and
also seems to be preferred (rank 2 level of
evidence).

Conversion to laparotomy during laparoscopic
cholecystectomy in cirrhotic patients

Twenty-six articles published between 2000
and 2015, including 23 retrospective studies
and 3 prospective randomized trials, reported
conversion rates for a total of 4,029 cirrhotic
patients operated on for laparoscopic cholecys-
tectomy (Annex 4). Conversion to laparotomy
was performed for 494 (12.3%) patients with
rates varying from 0% to 20.8%. Conversions
details were reported in 12 studies, but only

198

www.revistachirurgia.ro

Chirurgia, 115 (2), 2020



What are the Specifics of Biliary Surgery in Cirrhotic Patients?

Annex 4.  Causes and rate of conversion to an open approach in patients with cirrhosis undergoing laparoscopic cholecystectomy

Author, Year Type of study Number of Conversion Cause for conversion
patients (%) (Total : n=46)
Fernandes NF et al, 2000 Single center retrospective N=48 N=4 (8.3%) Adhesions: n=2
Non-comparative Intraoperative discovery of liver mass: n=1
Cystic artery bleeding : n=1
Poggio JL et al, 2000 Single center retrospective N=26 N=3 (11.5%) Gallbladder bed hemorrhage: n=2
comparative Poor visualization of surrounding structures: n=1
Morino M et al, 2000 Single center retrospective N=33 N=2 (6.1%) -
Non-comparative
Urban L et al, 2001 Single center retrospective N=15 N=3 (20.0%) Adhesions : n=1
Non-comparative Significant inflammation : n=1
Intraoperative discovery of metastatic pancreatic
adenocarcinoma : n=1
Leone N et al, 2001 Single center retrospective N=24 N=1 (4.2%) N/A
Non-comparative
Tuech JJ et al, 2002 Single center retrospective N=26 N=0 (0.0%) -

Non-comparative

Yeh CN et al, 2002

Single center retrospective
Non-comparative

N=226 N=10 (4.4%)

N/A

Clark JR et al, 2003 Single center retrospective N=25 N=0 (0.0%) -
Non-comparative

Cucinotta F et al, 2003 Single center retrospective N=22 N=2 (9.1%) Adhesions : n=2
Non-comparative

Cortis MF et al, 2005 Single center retrospective N=14 N=0 (0.0%) -

Non-comparative

Schiff J et al, 2005

Single center retrospective
Non-comparative

N=27 N=3 (11.1%)

Unexperienced surgeon : n=2

Difficult exposure : n=1

Ji W et al, 2005 Randomized controlled trial N=38 N=2 (5.3%) Gallbladder bed hemorrhage: n=1
Adhesions : n=1
da Silveira EBV et al, 2006 Single center retrospective N=24 N= 5 (20.8%) N/A
Comparative
Curro G et al, 2007 Single center retrospective N=50 N=2 (4%) Significant inflammation : n=2
Non-comparative
Mancero JMP et al, 2008 Single center retrospective N=30 N=0 (0.0%) -
Non-comparative
Leandros E et al, 2008 Single center retrospective N=34 N=3 (8.8%) Gallbladder bed hemorrhage: n=2
Non-comparative Poor visualization of surrounding structures: n=1
El-Awadi S et al, 2009 Randomized controlled trial N=55 N=4 (7.3%) Gallbladder bed hemorrhage: n=2
Poor visualization of surrounding structures: n=2
Shaikh AR et al, 2009 Single center retrospective N=20 N=2 (10.0%) Gallbladder bed hemorrhage: n=2
Non-comparative
Pavlidis TE et al, 2009 Single center retrospective N=38 N=6 (15.8%) Poor visualization of surrounding structures: n=3

Non-comparative

Gallbladder bed hemorrhage: n=3

Delis S et al, 2010

Single center retrospective
Non-comparative

N=220 N=12 (5.5%)

Gallbladder bed hemorrhage: n=7

Poor visualization of surrounding structures: n=5

Telem DA et al, 2010 Single center retrospective N=26 N=2 (7,7%) -
Non-comparative

Hamad Ma et al, 2010 Randomized controlled trial N=15 N=1 (6.7%) -

Lledo JB et al, 2011 Single center retrospective N=43 N=5 (11.6%) N/A
Non-comparative

Chmielecki DK et al, 2012 Retrospective comparative N=2857 N=412 (14.4%) N/A
multicenter registry

Quillin RC et al, 2013 Single center retrospective
Non-comparative N=94 N= 10 (10.6%) N/A
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involved 46 patients. The most frequently
mentioned causes were the existence of a
vesicular bed haemorrhage for 19 (41.3%)
patients, structures insufficient visualization
for 12 (26.1%) patients, the existence of adhe-
sions for 6 (13.0%) patients, inflammation too
great to allow safe laparoscopic surgery for 3
patients (6.5%) and another cause for 6
(13.0%) patients.

Only one study looked at the analysis of
conversion risk factors (41). In this non-
comparative unicentric retrospective study
analysing 94 cirrhotic patients laparoscopically
operated, 10 (10.6%) patients had required
conversion to laparotomy, and the reasons
were not specified. In univariate analysis, a
decrease in preoperative albumin levels, an
increase in the preoperative MELD score, and
an increase in intraoperative blood loss were
significantly associated with conversion to
laparotomy. In multivariate analysis, only an
increase in blood loss was significantly
associated with conversion to laparotomy.

Only one study looked at the postoperative
course of patients who required conversion
(46). In this comparative multicentre register,
383 cirrhotic patients operated by laparotomy
were compared to 2,857 cirrhotic patients
laparoscopically operated. Amongst the latter,
the intervention was carried out laparoscopi-
cally for 2445 (85.6%) of them and 412 (14.4%)
had required conversion, and the reasons were
not specified. Compared to laparotomy
operated patients, conversion requiring
patients had significantly lower postoperative
infection rates (3.5% vs. 0.2%, p <0.001), post-
operative haemorrhage (6.6% vs. 9.4%, p =
0.001) and postoperative mortality (8.3% vs.
1.3%, p <0.001). The transfusion rates were
not significantly different between these two
groups (19.2% vs. 14.4%, p = 0.100). Finally,
the revision surgery rates were significantly
higher for patients requiring conversion
compared to laparotomy operated patients
(2.5% vs. 1.5%, p = 0.002). Conversion
requiring patients were significantly more
often transfused (14.4% vs. 6.2%, p <0.001),
suffered more frequent complications by post-
operative haemorrhage (3.0% vs. 9.3%,

p < 0.001) and required more frequent
another surgery (0.8% vs. 2.5%, p <0.001). The
operative mortality rates were similar between
these two groups (1.4% vs. 1.3%, p = 0.676).
Finally, the postoperative infection rate was
significantly higher for patients who did not
require conversion compared to patients who
required conversion (0.7% vs. 0.2%, p <0.001).

In total, an open route conversion in a
laparoscopically operated cirrhotic patient
does not seem to be detrimental to the post-
operative results compared to the open
approach (rank 4 level of evidence). The
literature does not make it possible to deter-
mine a subgroup of patients at high risk of
conversion for whom it is preferable to
perform a laparotomy immediately. Apart
from pneumoperitoneum contraindication
patients, it is however justified to immediately
consider an open cholecystectomy in cirrhotic
patients with a heavy history of abdominal
surgery, in particular above mezocolium area
(rank 4 level of evidence).

Technical peculiarities inherent in the cirrhotic
patient and partial cholecystectomy

The cholecystectomy inherent technical
difficulties in cirrhotic patients are multiple
and can be grouped as follows: 1) risk of a peri-
umbilical collateral wound during optical
trocar placement; 2) haemorrhage risk vascular
adhesions; 3) liver difficult traction with Calot
triangle difficult exposure; 4) vesicular pedicle
risky approach in the context of portal hyper-
tension; and 5) vesicular bed haemorrhagic
dissection (47). These difficulties are even more
exacerbated in acute or chronic cholecystitis
operated patients.

In these circumstances, Palanivelu et al.
formalized certain technical aspects of laparo-
scopic cholecystectomy for cirrhotic patients,
such as the placement of an optical trocar in
the sub-umbilical position; the use of
Ultracision for adhesions dissection; the
placement of an additional 5 mm trocar to the
right of the usual epigastric trocar to allow the
use of a liver retractor; performing a partial
cholecystectomy to avoid significant bleeding
during gallbladder bed dissection or to limit
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the risk of biliary injury during cystic pedicle
dissection, and, finally, the systematic place-
ment of an abdominal drain at the end of the
procedure. Thus, in their non-comparative
retrospective series of 265 patients, the
authors report that the use of such technical
devices had made it possible to obtain 1.5%
transfusion rates, a zero postoperative
mortality rate and 4 days hospital stays. In
addition, although 52.8% of the patients
presented a bilious discharge postoperatively,
this discharge had dried up spontaneously in
less than 7 days for 98.6% of them. Similarly,
a recent meta-analysis looking at difficult
situations partial cholecystectomy results of
72.9% of laparoscopic partial cholecystec-
tomies and 18.2% of cirrhotic patients with
portal hypertension reported results similar to
those observed during standard circumstances
performed cholecystectomies (48).

In total, if as in laparotomy most authors
perform laparoscopic cholecystectomy in the
usual way, performing a partial cholecystectomy
seems to be an interesting alternative in
difficult situations, especially in cirrhotic

Annex 5.

patients with stigmata of portal hypertension or
context of cholecystitis (rank 4 level of evidence).

Draining the abdominal cavity

While the installation of a drain in contact
with the vesicular bed following an uncompli-
cated laparoscopic cholecystectomy was the
subject of a meta-analysis (49) not showing
any benefit of drainage in this context, the
setting in place of an abdominal drain in
cirrhotic patients remains controversial. On
the one hand, the postoperative haemorrhagic
complications increased risk in this difficult
dissection context could encourage an
increased monitoring during the procedure.
On the other hand, the possibility of ascites
fluid ascending infection risk would discour-
age the systematic leave of a drain.

Amongst all the articles dealing with
laparoscopic cholecystectomy for cirrhotic
patients, only 4 specified whether an abdomi-
nal drain had been left in place after surgery,
including two prospective randomized trials
and two retrospective studies (Appendix 5).
The indications for cholecystectomy were

Drainage of the abdominal cavity in patients with cirrhosis undergoing laparoscopic cholecystectomy

Number of
patients

Author, Year Child-Pugh Score

A/B/C (%)

Drainage of the
abdominal cavity

Type of complication Mortality

rate

Fernandes NF et al, 2000 N=48 38/10/0

N/A Hemorrhage : n=2 0.0%
Acute peritonitis : n=1

Bile leakage: n=2

Poggio JL et al, 2000 N=26 22/4/0

N/A Urinary infection : n=1 0.0%
Urinary retention : n=3

Postoperative ileus : n=1

Eason G et al, 2001 N=15 15/0/0

N/A N/A 0.0%

Leone N et al, 2001 N=24 N/A

N/A Hemorrhage : n=1 0.0%
Abdominal wall hematoma: n=3

Ascites : n=1

Yeh CN et al, 2006 N=226 193/33/0

N/A Ascites infection : n=1
Acute peritonitis : n=1
Abdominal wall hematoma: n=2
Scapular pain : n=2
Postoperative infection : n=2
lleus : n=1
Other : n=6

N=2 (0.9%)

Cucinotta F et al, 2003 N=22 12/10/0

N/A Hemorrhage : n=1 0.0%
Abdominal wall complication : n=3
Abdominal collection : n=2

Pulmonary infection : n=2

Cortis MF et al, 2005 N=14 8/6/0

N/A Ascites : n=2
Angor : n=1

0.0%
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Drainage of the abdominal cavity in patients with cirrhosis undergoing laparoscopic cholecystectomy (continuation)

Number of
patients

Author, Year Child-Pugh Score

A/B/C (%)

Drainage of the
abdominal cavity

Type of complication Mortality

rate

Schiff J et al, 2005 N=27 N/A

N/A N/A 0.0%

Ji Wet al, 2005 N=38 19/15/4

N

=38 (100%)

Ascites : n=2 0.0%
Hemorrhage digestive : n=1

Encephalopathy : n=1

Urinary infection : n=1

Pulmonary infection : n=1

Routine

da Silveira EBV et al, 2006 N=24 N/A

N/A N/A N/A

Curro G et al, 2007 32/18/0

N/A N/A 0.0%

Mancero JMP et al, 2008 23/7/0

N=2 (6.7%)

Abdominal wall hematoma : n=3 0.0%
Scapular pain : n=2

Diabetes decompensation : n=1

Ascites : n=3

Fever : n=1

Subcutaneous emphysema : n=1

Elective

Leandros E et al, 2008 23/11/0

N/A but avoided

Hemorrhage : n=2

Cardiac arrhythmia : n=1
Abdominal wall complication
Abdominal collection : n=1
Encephalopathy : n=2

N=1 (2.9%)

cn=1

El-Awadi S et al, 2009 47/8/0

N=55 (100%)

Pulmonary infection : n=3 0.0%
Ascites : n=2

Bile leakage : n=3

Abdominal wall complication :
Abdominal wall hernia : n=1

Shaikh AR et al, 2009 12/8/0

N=20 (100%)

Ascites : n=2 0.0%

Bile leakage : n=1

Pavlidis TE et al, 2009 N=38 29/9/0

N/A Hemorrhage : n=3 0.0%

Delis S et al, 2010 N=220 194/26/0

N/A but elective in case
of difficult dissection

Hemorrhage** : n=17 0.0%
Abdominal collection : n=14
Abdominal wall complication

Pulmonary infection : n=8

:n=3

Quillin RC et al, 2013 N=94 63/20/2

N/A Infection : n=15

Ascites : n=6
Encephalopathy : n=2

MOF : n=3

Hemorrhage digestive : n=1
lleus : n=1

Abdominal wall complication :
Portal vein thrombosis : n=1
Acute pancreatitis : n=1
Anemia : n=3

Deep vein thrombosis : n=1
Diarrhea : n=2

Dehydration : n=1

N=4 (4.3%)

* « Severe » complications ; ** Intra-operative hemorrhage

specified in 2 of these studies for a total of 85
patients and were dominated by hepatic colic
(62.4%), followed by cholecystitis (37.6%). Two
prospective randomized trials and a retrospec-
tive study reported systematic use of a drain
in contact with the gallbladder bed, and one
article reported elective use of an abdominal
drain due to postoperative haemorrhage
increased risk (37). A retrospective study

including 30 patients reported case-by-case
drainage with a 6.7% rate (36). In addition, a
retrospective study reported a minimal
drainage attitude without specifying the
number of patients drained (39). Finally, the
only study reporting the subtotal cholecystec-
tomy results in cirrhotic patients mentioned
the installation of a systematic drain during
the final intervention. None of the main
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objective of the studies was to analyse the
abdominal drainage relevance and none
included the drainage parameter as post-
operative complications risk factor.

The abdominal drainage relevance for
cirrhotic patients undergoing hepatectomy
has been analysed in at least two prospective
randomized trials (50,51) showing that the
systematic placement of an abdominal drain
during intervention’s final stage was a post-
operative complications risk factor. Thus, the
hepatic surgery currently adopted attitude is
to assess drainage placement for each
individual case in patients who have required
complex resection, at high risk of biliary
fistula or haemorrhage.

In total, the literature does not recommend
the establishment or absence of an abdominal
drain after laparoscopic cholecystectomy for
cirrhotic patients. A reasonable attitude
nevertheless seems to leave a drain in contact
with the vesicular bed on a case-by-case basis,
in particular in difficult or haemorrhagic
surgery context and in patients requiring a
partial cholecystectomy (rank 4 level of
evidence).

Lithiasis of the main bile duct in cirrhotic
patients

A meta-analysis recently highlighted the
superiority of open choledocotomy for main
bile duct stones extraction in non-cirrhotic
patients compared to the endoscopic approach
in terms of lithiasic clearance rate without
significant increase in postoperative morbidity
and mortality while the laparoscopic approach
brought similar results to the endoscopic
approach (52).

At the present time, no study has looked at
the comparison of these different approaches
for cirrhotic patients. Only one study looked at
the endoscopic retrograde cholangiopancreato-
graphy (ERCP) management subsequent to
main bile duct obstructions in cirrhotic patients
(53). This study included 538 procedures
performed in cirrhotic patients, of which 35
(6.5%) for main bile duct lithiasis. If the authors
reported satisfactory overall results, the

lithiasic pathology ERCP results were not
detailed. One study looked at the laparoscopic
approach results in main bile duct lithiasis
management of cirrhotic patients. In this
Chinese retrospective study including 346
patients, counting 132 (38.2%) sick Child A and
214 (61.8%) sick Child B, the authors reported
a 5.7% conversion rate, a 9.6% overall compli-
cation rate and a zero mortality rate (54).
Although Child B patients had greater blood
loss than Child A patients (85 vs. 35 mL, p
<0.01), both groups had similar operating times
(2.1 vs. 1.9 hours, P = 0.07), conversion rates
(5.3% vs. 6.1%; p = 0.77), complication rates
(10.6% vs. 8.8%; p = 0.60), residual lithiasis
rates (8.3% vs. 7.1%, p = 0.65), and length of
stay (4.2 vs. 4.0 days, p = 0.60). These results
should nevertheless be interpreted with caution
due to authors dubious probity, for they had to
subsequently withdraw their publication (the
reason being dual publication) (55).

Overall, view the literature data absence, it
1s impossible to recommend a certain surgical
approach in the cirrhotic patient’s main bile
duct lithiasis management, which will there-
fore be at best treated by interventional
endoscopy (rank 4 level of evidence).

Non-lithiasic biliary pathology of cirrhotic
patients

The therapeutic possibilities of cirrhotic
patients non-lithiasic biliary pathology
depend on this pathology nature (tumour,
inflammatory, mechanical, viral, iatrogenic
etc.) and include drug treatments use, dilation
and stents placement by endoscopic or percu-
taneous route and other various surgical
procedures.

Only one study looked at endoscopic retro-
grade cholangiopancretaography (ERCP)
management of main bile duct obstructions in
cirrhotic patients (53). In this retrospective
study, 538 procedures were performed in
cirrhotic patients, of which 229 (42.6%) Child
A, 229 (42.6%) Child B and 80 (14.8%) Child C.
The indications for ERCP were main bile duct
stenosis for 379 (70.4%) patients mainly in
context of CSP, main bile duct lithiasis for 35
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(6.5%) patients, recurrent pancreatitis for 22
(4.1%) patients, and another cause for 102
(19.0%) patients. The post-procedural compli-
cation rate was 9.1%, of which 4.6% was acute
pancreatitis, 2.8% cholangitis, 1.1% haemor-
rhage, 0.9% pneumonia, 0.4% duodenal perfo-
ration, 0.2% acute cholecystitis, 0.2% biliary
fistula. The post-procedure mortality rate was
0.2%. The complication rate was significantly
associated with the severity of the underlying
liver pathology (Child A: 11.4%, Child B: 11.3%
and Child C: 6.1%, p = 0.048) and the achieve-
ment of " an ERCP for a pathology other than
a CSP (19.8% vs. 4.5%, p <0.001). Long-term
follow-up of patients was not evaluated.

Only one study was concerned with the
non-lithiasic biliary pathology surgical
management of cirrhotic patients spanning
the 2000-2015 study period and dealt with the
main bile duct stenosis management in the
context of primary sclerosing cholangitis
(CSP) (56). In this study including 126
patients with main bile duct stenosis or domi-
nant stenosis linked to CSP, 61.1% had had
resection of the main bile duct with hepatico-
jejunal anastomosis on biliary convergence
associated with bilateral intrahepatic silicone
stents placement and 39.9% had had a liver
transplant. Among the 77 patients with main
bile duct resection, the vast majority of
patients were operated due to symptomatology
persistence despite biliary drainage by endo-
scopic or percutaneous route in 61.0% and
67.5% of cases, respectively. Only 9 (11.6%)
were cirrhotic compared to 39 (79.6%) trans-
plant patients. While the overall complication
and mortality rates after main bile duct
resection were 38.5% and respectively 3.9%,
they were not cirrhotic patients-specific.
Nevertheless, the authors reported that 2
(22.2%) cirrhotic patients had liver failure
requiring liver transplantation one year after
the procedure. The survival rates at 3.5 and 10
years after main bile duct resection were
85.4%, 76.4%, and respectively, 52.7%, and
were significantly lower for cirrhotic patients
compared to non-cirrhotic patients (60.0 %,
36.0%, 12.0% vs. 89.6%, 83.3% and 60.2%,
p <0.001). Thus, the authors concluded that

for cirrhotic patients with main bile duct
stenosis linked to a CSP endoscopic treatment
resistant, the main bile duct resection place
was only very limited and that these patients
should have liver transplantation priority
even if liver function is preserved.

As for the rest of the non-lithiasis main bile
duct pathology, no study has specifically
looked at cirrhotic patients.

Overall, in the context of cirrhosis patients,
main bile duct stenoses linked to primary
sclerosing cholangitis must be treated with
ERCP as a first intention. In the event of
failure, liver transplantation should be
favoured even in the presence of preserved
liver function (rank 4 level of evidence).
Regarding the rest of main bile duct non-
lithiasic pathology, no study has specifically
looked at cirrhotic patients, and it is therefore
not possible to establish literature-based
recommendations (rank oo level of evidence).

Results of Surgery: Morbidity and Mortality

Twenty-two articles published between 2000
and 2015 reported complication rates for
cirrhotic patients with laparoscopic cholecys-
tectomy (Appendix 5. Among these, there
were 3 prospective randomized trials and 19
retrospective studies for a total of 1107
patients included. A total of 195 (17.6%)
patients presented with at least one post-
operative complication.

Sixteen articles, including 2 prospective
randomized trials and 14 retrospective
studies, detailed the type of postoperative
complications for a total of 947 analysable
patients. The most frequently reported
complications were: 1) postoperative infection
for 36 (3.8%) patients including 14 (1.5%)
pneumopathies, 2) parietal complication for 24
(2.5%) patients, 3) postoperative ascites for 22
(2.3%) patients, 4) abdominal collection for 20
(2.1%) patients, 5) postoperative haemorrhage
for 12 (1.3%) patients, and 6) biliary fistula for
7 (0.7%) patients.

Only two articles looked at postoperative
complications risk factors for cirrhotic
patients with laparoscopic cholecystectomy
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(39,41). The retrospective study by Delis et al.
included 220 cirrhotic patients (Child A: 88.2%
and Child B: 11.8%), of which 55.5% were
operated for hepatic colic, 29.5% for acute
cholecystitis and 15.0% following an episode of
acute biliary pancreatitis. The postoperative
complication rate was 19.1% and was signifi-
cantly increased for patients with a MELD
score> 13 (45.8% vs. 11.6%, p = 0.045) but not
by the Child (Child) score A: 18.5% vs. 23.0%
Child B, p = 0.19). The retrospective study by
Quillin et al. included 94 cirrhotic patients
(Child A: 64.9%, Child B: 21.3% and Child C:
2.1%), 81% of whom were operated for hepatic
colic, 6% following an episode acute biliary
pancreatitis, 3% for vesicular polyp, 3% for
vesicular dyskinesia, 2% for acute cholecysti-
tis and 4% for other causes. The complication
rate was 34% and was significantly associated
with the male sex (66% vs. 42%, p <0.03), with
a low preoperative albumin level (3.5 g/ dL vs.
3.9 g/ dL, p <0.01), an increase in preoperative
INR (1.2 vs. 1.1, p <0.05), an MELD score> 10
(60% vs. 31%, p <0.02), an increased Child
score (6 vs. 5, p <0.01), and a higher number of
blood cells transfused intraoperatively (0.4 CG
vs. 0.03 CG, p <0.04).

Sixteen articles concomitantly specified the
details of Child's classification and the post-
operative mortality rate (Appendix 3. Hence,
among the 970 patients who could be
analysed, there were 766 (79.0%) Child A
patients, 196 (20.2%) Child B patients and 8
(0.8%) Child C patients. In total, 8 (0.7%)
patients died following the intervention, of
which 3 (37.5%) patients were classified Child
A, 2 (25.0%) were classified Child B and 3
(37.5%) were classified Child C. The mortality
rates for patients classified Child A, B and C
were thus 0.2%, 1.0% and respectively 37.5%.

Only one retrospective study looked at
laparoscopic cholecystectomy mortality risk
factors in cirrhotic patients (41). In this study,
the postoperative mortality rate was 4.3% and
significantly associated with an increase in
the INR preoperative (1.4 vs. 1.1, p <0.02), an
increased Child score (8 vs. 6, p <0.03), a
higher number of blood cells transfused intra-
operatively (2.3 CG vs. 0.07 CG, p <0.04) and

a higher number of intraoperatively trans-
fused platelets (0.8 vs. 0.2, p <0.02).

Finally, a retrospective unicentric study
including 78 cirrhotic patients operated via
various procedures analysed the postoperative
morbidity and mortality risk factors (57). In
this study, 35 (44.9%) patients were operated
on for an umbilical hernia, 17 (21, 8%) of a
colectomy and 26 (33.3%) patients had a
laparoscopic cholecystectomy. Among these, 20
were classified Child A, 5 were classified Child
B and 1 was classified Child C. The authors
reported complication rates of 23.1% including
15% for patients with Child A, 40% for
patients with Child B and 100% for the only
Child C patient. One patient (3.8%) classified
Child B but with a MELD > 15 died following
the intervention. The risk factors for post-
operative complication in multivariate analysis
for all 78 procedures performed were: an ASA
score> 3, an emergency surgery, blood loss >
150 mL, the existence of preoperative ascites,
a rate bilirubin > 1.5 mg/dL and an albumin
level < 30 g/l. The authors observed, moreover,
that the association of a MELD score> 15 and
an albumin level < 25 g/l was associated with
an increase in the risk of postoperative com-
plications by a coefficient 8 and an increase in
the rate of postoperative mortality (60% vs.
14%, p <0.01).

Overall, the existence of cirrhosis classified
as Child C or with a MELD score > 15
associated with an albumin level < 25 g/l is
associated with a prohibitive mortality rate
and must call into question the surgical indi-
cation even if laparoscopic cholecystectomy is
technically feasible (rank 4 level of evidence).
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