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Rezumat

Obiectivul acestei lucrări a fost de a trece în revistă întreaga 
literatură despre chirurgia gastrică şi bariatrică, pentru a defini în
mod cât mai adecvat indicaţiile chirurgicale şi specificul 
managementului lor terapeutic. Lucrarea se bazează pe 
publicaţiile din PubMed şi Google Scholar din 1995 până în august
2015 folosind franceza şi engleza ca limbi de publicare. Au fost
incluse 21 de studii (nivel 3 şi 4) din cele 128 identificate. În 
concluzie, dacă pacienţii cirotici candidaţi la operaţie chirurgicală
gastrică sunt selecţionaţi în mod corespunzător, şansele de
supravieţuire pe termen lung par relativ bune. Nu a fost raportat
niciun risc de supravieţuire de lungă durată în aceste cazuri. Nu
avem posibilitatea de a face recomandări chirurgicale bariatrice la
pacientul cirotic din lipsă de date suficiente.

ciroza hepatică, chirurgia gastrică, chirurgia
bariatrică

Abstract
The objective of this work was to review the entire literature on
gastric and bariatric surgery in order to best define the surgical
indications and the specifics of their management. A literature
review from 1995 to August 2015 was conducted in Pubmed and
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Google Scholar, using French and English as publication languages. 21 studies were included
(level 3 and 4) over 128 identified. In total, if the cirrhotic patients, candidates for gastric 
surgery, are appropriately selected, long-term survival seems relatively good. No risk factors for
long-term survival have been reported. The literature data are insufficient to be able to make
recommendations concerning bariatric surgery in the cirrhotic patient. 

liver cirrhosis, gastric surgery, bariatric surgery

Level of Scientific Evidence Provided by the Literature Surgery ...
Level 1 0

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

Level 2 0
Low-power randomized controlled trials
Well-conducted non-randomized comparative studies
Cohort studies

Level 3 2
Case-control study

Level 4 19
Comparative studies with significant biases
Retrospective studies
Case series

Number of Patients 737

Table 1. Selected articles with level of evidence regarding gastric surgery in cirrhotic patients

Introduction

This chapter reports the results of surgical
studies conducted in gastric surgery-requiring
cirrhotic patients. Most of the published 
articles have focused on surgical manage-
ment-related immediate post-operative 
complications and/or mortality.

Cirrhosis severity scores have been studied
as a risk factor for complications.

The main indications are primarily surgery
for gastric cancer and secondarily bariatric
surgery which constitute the two separate
sub-chapters. The objective of this work was to
review all of the literature on the subject in
order to best define the surgical indications
and the specifics of their management.

A literature review from 1995 to August

2015 was conducted in Pubmed and Google
Scholar, using French and English as 
publication languages, with the following
key words: "stomach" (mesh) and "liver 
cirrhosis" (mesh). 128 articles were identified
among which 21 articles were selected after
reading the summary and/or the article
which dealt specifically with gastric surgery
in the cirrhotic patient ( ).  

Among the 21 studies selected, 17 dealt with
surgery for gastric cancer and 4 for obesity.

The indication for gastric surgery was
tumour in the majority of cases.
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Technical specificities

There have been no reports in the literature
assessing technical features such as
haemostasis procedures in gastric cancer-
operated cirrhotic patients. 

Preoperator treatment

In the Ikeda retrospective series, 3 out of 12
patients with preoperative esophageal varices
had a portosystemic shunt with stability or
postoperative remission (1).

Anecdotally, there is a case of liver trans-
plantation in preparation for a gastrectomy
for superficial cancer in a 64-year-old patient 
with decompensated cirrhosis (2). The lack 
of perspective on the recurrence risk 
under immunosuppressive therapy cannot
recommend this attitude.

There are insufficient data in the literature
to recommend preoperative treatment prior to
gastric cancer surgery in cirrhotic patients.

Approach way: laparoscopy or laparotomy

Three retrospective cohort studies, two of
which compared with laparotomy, looked at
the potential benefits of laparoscopy on cancer
post-gastrectomy postoperative follow-ups in
the cirrhotic patient’s subgroup.

Yoon et al. report a retrospective series
comparing postoperative liver function in 
cirrhotic patients (Child A or B) with early 
gastric cancer in a group of 32 patients 
undergoing laparotomy distal gastrectomy
versus 18 patients undergoing laparoscopic
distal gastrectomy. Postoperative follow-ups
were identical in terms of anastomotic fistula,
sepsis and other severe morbidities. The
serum albumin level at D7 was significantly
higher in the laparoscopy group (p = 0.042)
and the flow rate from the surgical drain at D2
was 25% lower (p = 0.013). Diuretic treatment
was required postoperatively in 16.7% of
patients operated by laparoscopy versus
18.7% of patients operated by laparotomy

without significant difference (p = 0.587) (3).
Hwang et al. report a retrospective series of

632 patients undergoing laparoscopic gastrec-
tomy between 2003 and 2007, the main 
objective of which was to study the morbidity
risk factors in patients over the age of 70 by
carrying out a study comparison between the
group of patients under 70 versus over 70
years old. Multivariate analysis in the sub-
group of 117 patients over the age of 70 
identifies the existence of cirrhosis as an 
independent factor for postoperative complica-
tion (OR: 8.9, 95% CI = 1.2-63.3, p = 0.002).
The details of postoperative complications
specifically linked to the existence of cirrhosis
were not specified (4).

In a retrospective study, Kang et al retro-
spectively included 41 Child A cirrhotic
patients with stage I (n = 28), stage II (n = 8),
stage III (n = 4) and stage IV (n = 1). 13 were
operated on by laparoscopy and 28 by open
route. There was no difference in terms 
of ascites, wall infection, deep abscess 
occurrence. The operating time was longer in
the laparoscopy group, but it was not associated
with an increase in complication rates 
(p = 0.969) (5).

There is no data in the literature 
concerning total laparoscopic gastrectomy in
the cirrhotic patient.

Resection extension

In the Ikeda series, the technical choice
between a total or partial gastrectomy 
depended on gastric cancer location and type
(1). When the tumor was localized in stomach’s
middle or distal third, a distal gastrectomy
(48%) was carried out. In the event of an 
invasive tumor, a total gastrectomy was 
performed (40%). A wedge resection (12%) was
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proposed in patients suffering from superficial
lesion caused by impaired hepatic function or
when it was necessary to perform a porto-
systemic shunt, simultaneously. Resection
extent-depending postoperative follow-up is not
detailed in this series.

The gastrectomy extension does not seem
to influence postoperative treatment (6).

Extension of lymph node ablation

In the Ikeda series, D1 lymph nodes ablation
(58.8%) was most often used and no difference
was found between D1, D2 and D3 ablations
in terms of postoperative complications 
(p = 0.411) or incurable ascites (p > 0.999) (1).
Just as in the study by Jang et al., where there
was no evidence of an increase in ascites in the
case of cure D2 (7).

However, in the series by Guo et al., a 
significant increase in refractory ascites was
demonstrated in the case of D2 ablation
(71.9%) compared to D1 ablation (29.2%) in
Child A and B (p = 0.003). In addition, there
was a 50% mortality in Child B patients who
had a D2 ablation linked to the hepato-
duodenal ligament ablation, which constitutes
the source of postoperative refractory ascites (8).

Abdominal drain

Four studies report abdominal drainage (3,6,
9,10). The type of drainage is not specified
except that it is a closed drainage (9) in one
study and it is a suction drainage in the 
other 3 studies. Drainage was removed after
refeeding and if the daily flow rate was less
than 150-200 mL (3,9). The drainage influence
on postoperative complications is not reported.
In Child A and B patients, a drainage volume

peak was observed on the 5th postoperative day
in the absence of haemorrhage, fistula or liver
failure, whereas in the presence of one of these
complications, the drain flow did not decrease
during the second postoperative week. A non-
significant increase in morbidity (p = 0.055)
was demonstrated in the Ho Lee series in the
abdominal drainage group 47.4 to 27% in the
drain-free group (6).

Short-term Results

Operational data
Surgery duration

Only one study mentions operating times
(3). There is no evidence of difference between
the laparoscopic route and the laparotomy 
for distal gastrectomy in the cirrhotic patient
(223.4 min ± 54.4 vs 192.5 min ± 63.2 
respectively, p = 0.336).

Blood loss

Only one study mentions blood loss in 
gastric surgery in cirrhotic patients. There
was no significant difference between the
patients Child A (759mL [79-2705]) and B
(1103 mL [182-3073], p = 0.336) (1).

Post-surgery period

Complications

Cirrhosis was identified as an independent
predictor of postoperative complications 
subsequent to gastric cancer surgery, in a 
retrospective series of 759 patients (OR = 2.4
[0.9-6.5], all the more so in the case of 
cirrhosis Child B ( OR = 9.8 [0.7-115.5]° than
Child A (OR = 8.4 [2.8-25.3]) (10). In this study,
the existence of a major comorbidity including
a disease heart and/or cirrhosis was linked to
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an increase in the rate of anastomotic fistulas,
intraabdominal collection, postoperative
bleeding, pulmonary complication, arrhythmia
and renal failure compared to the group 
without comorbidities. However, the post-
operative complications directly attributable
to the presence of cirrhosis were not detailed.

The results of a prospective study including
2,107 patients operated on for gastric cancer
confirm that cirrhosis is an independent risk
factor for postoperative morbidity at 30 days
(OR = 3.13, 95% CI: 1.15-8.48 )(10). Again, the
specific complications of cirrhosis were not
detailed.

In addition, cirrhosis was also identified as
an independent risk factor for duodenal stump
fistula subsequent to gastric surgery for 
cancer in a large retrospective study of 1,287
gastrectomies, including 51 performed in 
cirrhotic patients (OR: 13.3, p <0.001) (8). The
cirrhosis stage was not detailed.

In these three studies, the morbidity rate
was not detailed by grades of cirrhosis 
severity.

The most frequently reported postoperative
complications in gastric cancer surgery 
cirrhotic patients are:

- postoperative ascites (6.7 to 40%);
- wall infections (8.7 to 18.2%);
- hepatic encephalopathy (4.3 to 36.3%);
- anastomotic fistula (2%).
Postoperative ascites is more common in

Child B patients (40-67.7%) than Child A 
(6.7-36%) (1,9). In most cases, ascites was
treated conservatively with diuretics, and 
possible paracentesis realization. The 
transfusion notion and the ASAT rate were
morbidity independent predictors in the
series by Ho Lee et al. The anastomotic 
fistula rate did not appear to be increased
compared to non-cirrhotic patients.

Hospital Stay

Only one study reported length of stay. In
the Ikeda series, the length of hospital stay did
not differ between Child A and B for a median
length of stay of 13.5 days [7-90].

Post-surgery mortality

The data concerning post-operative mor-
tality are quite heterogeneous (2.1-19%).
Nevertheless, the trend towards an exponen-
tial increase with the increase in Child's
score emerges. In the Fengua series, the
mortality was 4% for the Child A group,
25.8% in the Child B group and 100% in the
Child C group.

Only the Japanese study (1) did not find
any significant difference in terms of post-
operative mortality which may be linked to a
lack of potency.

The primary cause of postoperative death
was liver failure.

The preoperative predictors of mortality in
cirrhotic patients undergoing gastrectomy are:

- the degree of liver failure reflected in the
Child score;

- an ASAT rate higher than 40;
- extensive ablation of the hepatoduodenal

ligament responsible for massive post-
operative ascites.

Risk factors for morbidity and mortality

Child-Pugh score

Whilst in the Ikeda series there was no 
evidence of overall excess morbidity in Child B
patients, this is not confirmed in 2 studies
(7,9) where there is a significant increase in
severe postoperative complications in Child B
patients, and C versus Child A patients.

Thus, in the study by Joo Jang et al. (7),
postoperative mortality was significantly
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higher in Child B / C cirrhotic patients than A:
27.2% versus 4.3% (p = 0.045), as well as in the
Guo study (Child B 25.8% versus Child A 4 %,
p = 0.033).

MELD Score

The MELD score was not specified in the
series studied.

Portal hypertension

The portal hypertension assessment was
not detailed in the studies.

The place of TIPS called preventive or
"neoadjuvant" has not been evaluated in these
studies.

Long-term results: survival, adjuvant therapy,
quality of life

Quality of life 

There is no data in the literature to assess
the quality of life after gastric surgery in the
event of cirrhosis.

Long-term survival

Regarding survival, the prognosis of 
cirrhotic patients seems to be worse than that
of non-cirrhotic patients at comparable stage.
After excluding postoperative mortality, the
main cause of death is related to cirrhosis
complications, such as hepatocellular insuffi-
ciency, bleeding complications and liver cancer
(11,12).

Overall, a 5-year survival rate varies
between 41.1% -65.9% (1,9,11) : 59.9% -69.7%
for early cancers and 13.9% -33.3% for
advanced cancers. Child A patients have a 

better 5-year survival than Child B (60 vs
30.5%, p = 0.089). The causes of death were
mainly recurrent cancer for advanced lesions
and HCC for patients with early cancer.

Optimization before surgery of the cirrhotic
patient

There are no studies focusing, in the context of
gastric surgery, on preoperative optimization
and rehabilitation (nutritional status, exercise
rehabilitation, physiotherapy, anti-thrombotic
prophylaxis, antibiotic prophylaxis, prevention
hepatorenal syndrome).

Place of non-surgical alternatives

Alternatives to surgery (RCT or RT, local
treatments, endoscopic Ttt).

Endoscopic treatment

In a series of 18 cirrhotic patients, Ogura
et al showed the feasibility of endoscopic 
resection of superficial block gastric neoplastic
lesions in 88.9% of cases, at the cost of an
increase in late bleeding in 3/18 patients
including one required endoscopic haemo-
stasis (13).

In a prospective study including 928
patients and 1,016 superficial gastric neo-
plastic lesions resections (14), the presence
of cirrhosis (n = 18) did not lead to an
increase in operating time, nor in the rate of
incomplete or "peace" resection meal ”, intra-
operative bleeding, perforation, or increase
in hospital stay compared to the control
group. In this series, 72% of Child A was 
cirrhosis.
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In a propensity score adjustment retrospec-
tive study, including 69 cirrhotic patients (77%
Child A), the endoscopic submucosal ablation
postoperative consequences in superficial 
gastric neoplasia did not differ compared to
the control group, between the Child A group
and B / C group. The 5-year survival rate was,
however, lower in the cirrhosis group than in
the control group (60 vs 91%) linked to 
hepatocellular carcinoma. Cirrhotic patients
without a history of hepatocellular carcinoma
had a 5-year survival almost equivalent to the
control group (15).

An oesophageal varices adjacent superficial
cancer endoscopic resection is reported with
varices simultaneous treatment with cyano-
acrylate in a cirrhotic Child A patient, with a
satisfactory result (16).

These studies possible criticism is a 
selection bias, since most of them have almost
exclusively Child A patients, making a 
rigorous and reliable comparison difficult to
obtain.

Radiotherapy - chemotherapy:

There are no literature reports of specific
studies on radiotherapy or chemotherapy as
an alternative to surgery in a cirrhotic patient
with gastric cancer.

The bariatric surgery benefits for certain 
obesity-related conditions such as diabetes
have been clearly demonstrated (17). Recent
data suggest that bariatric surgery in patients
with fatty liver disease reduces its degree.
Keshishian et al. reported a 60% reduction in
fatty liver at 3 years after a duodenal switch.

However, in patients with proven cirrhosis
the problem of postoperative morbidity 
persists. Few articles have specifically studied
bariatric surgery in the cirrhotic patient.
Shimizu et al. reported a series of 23 cirrhotic
patients undergoing bariatric surgery (14 
gastric bypass, 8 sleeve gastrectomy and a

gastric band) of which 21 were Child A (18).
The overall complication rate reported was
34% or 8 patients (an anastomotic fistula, 2
anastomotic strictures, a hematoma super-
infected after gastric bypass, a fistula on
sleeve gastrectomy, bleeding on line of 
staples). After 12 months of follow-up for 18
patients, the excess weight loss reached 67.4%
± 30.9%.

Rebibo et al. studied, in a case-control study,
the sleeve gastrectomy results in 13 cirrhotic
patients compared to 26 non-cirrhotic patients.
The cirrhosis aetiology was NASH and the
patients were Child A in all cases. There was no
evidence of difference in terms of overall 
complications (7.7% versus 7.7%, p = 1), or of
serious complications (0 versus 7.7%, p = 0.22).
In this series, cirrhosis was diagnosed intra-
operatively in all cases and confirmed by 
biopsy (19).

Heimbach et al. report a series of 7 patients
who underwent a sleeve gastrectomy in 
preparation for a liver transplant compared to
a group of 37 patients following a medical 
program to lose weight before liver transplan-
tation. In the sleeve + transplant group, there
was no postoperative mortality, versus 3 
years the control group. A sleeve gastrectomy
was complicated by a fistula with multiple
reoperations but ultimately a good function of
the graft (20).
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