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Abstract
Context Information concerning the risk–benefit profile of bariatric surgery in subjects with liver cirrhosis is scarce. Our aim was
to describe the long-term outcomes of bariatric surgery in a cohort of patients with liver cirrhosis submitted to bariatric surgery.
Methods This was a multicenter, retrospective observational study performed by the Obesity Group of the Spanish Society of
Endocrinology and Nutrition (GOSEEN), with a review of patients with cirrhosis who had undergone bariatric surgery during the
period from April 2004 to March 2017 in ten public reference hospitals in Spain.
Results Data on 41 patients with cirrhosis submitted to obesity surgery were collected (mean age 53.8 ± 7.9 years, 46.3%women,
presurgical BMI 45 ± 8.3 kg/m2). All but one patient belonged to Child–Pugh class A, and sleeve gastrectomy was conducted in
68.3% of cases. Percentage of total weight loss (%TWL) was 26.33 ± 8.3% and 21.16 ± 15.32% at 1 and 5 years after surgery,
respectively. This was accompanied by a significant reduction of type 2 diabetes, high blood pressure, and dyslipidemia and by an
improvement of liver enzymes over time.Model for End-Stage Liver Disease (MELD) index increased from 7.2 ± 1.9 to 9.8 ± 4.6
after 5 years. Seven patients (17%) developed early postsurgical complications. No postsurgical mortality was observed. During
follow-up, only five patients developed liver decompensation.
Conclusions Bariatric surgery in selected patients with liver cirrhosis has metabolic benefits that could have a positive impact on
liver prognosis.
Trial Registration Controlledtrials.com Identifier: 10.1186/ISRCTN15009106
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Introduction

While obesity is reaching epidemic proportions, one of its
metabolic derangements, non-alcoholic fatty liver disease
(NAFLD), is also increasing in frequency and it is present in
up to 74% of patients with morbid obesity who are candidates
for obesity surgery [1]. Patients with NAFLD may eventually
progress to steatohepatitis (NASH) and cirrhosis [2], with a

prevalence of advanced hepatic fibrosis in bariatric surgery
candidates ranging from 1 to 7% [3].

Obesity is known to have a deleterious effect on the natural
course of cirrhosis irrespectively of its origin [4], and obesity
surgery could be beneficial for patients with cirrhosis through
weight loss and improvement in metabolic comorbidities [5].
Furthermore, the prevalence of obesity among liver transplant
candidates reaches almost 30% [6]. The weight loss obtained
after obesity surgery could improve eligibility for liver trans-
plantation among patients with end-stage liver disease, arising
as an attractive treatment for morbid obese patients with cir-
rhosis. However, patients with liver cirrhosis undergoing sur-
gery for any reason have a worse prognosis when compared to
their non-cirrhotic counterparts [7–9] and information
concerning the risk–benefit profile of bariatric surgery in sub-
jects with liver cirrhosis is scarce and limited to small series of
patients with a short follow-up. The aim of the present work is
to describe the long-term outcomes of bariatric surgery in a
cohort of patients with biopsy documented cirrhosis, focusing
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on metabolic effects, complications of surgery, and evolution
of cirrhosis.

Materials and Methods

This was a multicenter, retrospective observational study per-
formed by the Obesity Group of the Spanish Society of
Endocrinology and Nutrition (GOSEEN), with a review of
cases with liver cirrhosis who had undergone bariatric surgery
during the period fromApril 2004 toMarch 2017 in ten public
referral hospitals in Spain. Patients were included in the study
if they had a minimum follow-up of 12 months after bariatric
surgery and if cirrhosis was documented by a biopsy. Detailed
clinical and biochemical data were retrospectively collected
by reviewing the medical records. The study was conducted
according to the principles of the Declaration of Helsinki, and
all the patients signed an informed consent form approved by
the institutional ethics committee. This trial was registered at
www.controlledtrials.com as ISRCTN15009106.

Questionnaire

A questionnaire was developed to collect demographic data and
anthropometric characteristics of the patients. Clinical data
concerning metabolic comorbidities of obesity and their treat-
ment (diabetes, hypertension, dyslipidemia, and obstructive sleep
apnea hypopnea syndrome (OSAHS)) as well as weight (mea-
sured in the absence of ascites) and blood pressure were also
collected. Data regarding cirrhosis included its etiology, previous
and postsurgical liver decompensations, hepatocellular carcino-
ma, clinically significant portal hypertension (defined by the
presence of esophageal varices or portal hypertensive
gastropathy, a previous ascitic decompensation or by a hepatic
venous pressure gradient > or equal to 10 mmHg), and liver
function assessed by MELD (Model for End-Stage Liver
Disease) andChild–Pugh scores. Diabetes remissionwas defined
as the presence of a HbA1c < 6.5% in the absence of pharmaco-
logic treatment [10]. Laboratory tests including glycemia, glyco-
sylated hemoglobin (HbA1c), lipid profile, liver enzymes, albu-
min, platelets, and international normalized ratio International
Normalized Ratio (INR) were registered. Moreover, acute hepat-
ic complications as well as general surgical complications after
surgery were recorded. All data were collected preoperatively
and at 12, 24, 36, 48, and 60 months after bariatric surgery.

Statistical Analysis

Descriptive statistics were used to analyze clinical character-
istics using mean ± SD for continuous variables and number
and percentage for categorical variables. Normality of data
distribution was evaluated using the Kolmogorov–Smirnov
test. The relationship between qualitative variables was

assessed using the chi-square test. Additionally, t test and
Mann–Whitney test were used to analyze independent sam-
ples. Paired t test and Wilcoxon test were used to analyze
changes between baseline and subsequent data at 1, 2, 3, 4,
and 5 years. P values < 0.05 were considered as statistically
significant. Data were analyzed using SPSS (Statistical
Package for the Social Sciences) version 20.0 for Windows.

Results

Baseline Characteristics

Forty-one patients with cirrhosis and morbid obesity were
included in the study. Sleeve gastrectomy was performed in
68.3% of patients, gastr ic bypass in 26.8%, and
biliopancreatic diversion (BPD) in 4.9%. Mean follow-up
time was 3.2 ± 1.75 years. All patients completed 1 year of
follow-up, 60.9% completed 2 years, 58.53% 3 years, and
41.46% 4 and 5 years of follow-up. No deaths were reported
in the first year after bariatric surgery. Patient’s baseline char-
acteristics are summarized in Table 1.

The diagnosis of cirrhosis was confirmed by biopsy in all
the patients, before surgery in 41.5% (n = 17) of patients and
during bariatric surgery in the rest. The most frequent etiology
of liver cirrhosis was NASH, and the second one was hepatitis
C virus (Fig. 1). Concerning presurgical liver complications,
two patients (4.9%) had been previously diagnosed and treat-
ed of hepatocellular carcinoma (one in remission 9 years after
surgical resection and one of small size treated at the same
time of bariatric surgery) and seven patients (17.1%) had pre-
sented a previous ascitic decompensation, compensated at the
time of surgery. Eleven patients (26.8%) had clinically signif-
icant portal hypertension. Child–Pugh class was A in all pa-
tients except one patient who belonged to Child–Pugh class B.
Mean MELD score in the whole cohort was 7.2 ± 1.9 (range
6–14). Concerning hepatic enzymes, 64.1%, 68.3%, and
70.3% had elevated AST, ALT, and GGT levels, respectively.
Albumin values were normal before surgery in all the patients.
No patient presented a presurgical INR above 1.5. On the
other hand, 3 patients (7.3%) showed bilirubin values above
2 mg/dL and 17 patients (41.5%) presented a platelet count
below 150 × 109/L.

Weight Evolution

Percentage of total weight loss (%TWL) was 26.33 ± 8.3% at
12 months and declined to 21.16 ± 15.32% 5 years after sur-
gery. Weight loss evolution is shown in Fig. 2. %TWL and
BMI evolution did not differ according to the cause of cirrho-
sis (NASH vs. other causes), the presence of a previous ascitic
decompensation, or the type of surgery performed (sleeve vs.
other types of surgery) (data not shown).
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Progress of Metabolic Comorbidities and Cirrhosis

Progress of metabolic comorbidities, metabolic parameters,
and parameters of liver function is shown in Table 2. There
were no differences in the evolution of comorbidities and of
metabolic and hepatic parameters according to the etiology of
cirrhosis or the type of obesity surgery performed (data not
shown). Overall, 53.6% of patients showed type 2 diabetes
remission at 1 year after surgery that was maintained during
the follow-up. Insulin use in patients with type 2 diabetes was
64.3% at baseline and 46.1% after 1 year of surgery.

Regarding the development of liver decompensations dur-
ing follow-up, two patients presented ascites in the early post-
surgical period (< 30 days). Three additional patients devel-
oped late liver decompensations (ascites) at 2, 4, and 5 years
post surgery. Patients who developed liver decompensations
during follow-up were older (61.4 ± 11.1 vs. 52.7 ± 6.9 years;
p = 0.021) than patients that did not develop decompensations.
No other differences in baseline characteristics where found in

this group of patients, including the presence of a previous
ascitic decompensation or portal hypertension.

Six patients (14.6%) were diagnosed of hepatocellular car-
cinoma postsurgically, and a seventh one is currently being
studied for the presence of hepatic nodules.

With respect to Child–Pugh score Index, the patient with
presurgical Child–Pugh class B remained as Child–Pugh B
after 1 year of follow-up. From the remaining Child–Pugh A
patients, eight of them (20%) showed a deterioration between 2
and 5 years after obesity surgery. One of the 41 patients includ-
ed in the study is currently being evaluated for the possibility of
liver transplantation. Patients with deterioration of Child–Pugh
score during follow-up presented higher BMI indexes at base-
line (50.93 ± 10.57 vs. 43.57 ± 7.22 kg/m2; p = 0.024) and at
1 year (38.44 ± 6.94 vs. 31.73 ± 5.21; p = 0.006), 2 years
(38.10 ± 7.16 vs. 32.17 ± 5.17; p = 0.038), and 3 years of
follow-up (39.01 ± 7.41 vs. 32.97 ± 4.76; p = 0.038), but no
differences were found concerning %TWL. No differences
were found concerning either baseline MELD index, the

Fig. 1 Etiology of cirrhosis.
NASH non-alcoholic
steatohepatitis, HCV hepatitis C
virus, HBV hepatitis B virus,
PBC primary biliary cirrhosis

Table 1 Clinical characteristics at baseline

Overall (n = 41) By cause of cirrhosis* By type of surgery*

NASH (n = 27) Other (n = 14) SG (n = 28) Other (n = 13)

Gender (% females) 46.3 44.4 50 46.4 46.2

Age (years) 53.8 ± 7.9 54.3 ± 7.9 52.8 ± 8.2 53.1 ± 8.7 55.3 ± 6.3

BMI (kg/m2) 45 ± 8.3 43.8 ± 7 47.4 ± 10.1 45.2 ± 9.3 44.6 ± 5.9

T2DM (%) 68.3 74.1 57.1 67.9 69.2

Hypertension (%) 63.4 59.3 71.4 60.7 69.2

Dyslipidemia (%) 36.6 33.3 42.9 39.3 30.8

OSAHS (%) 29.3 22.2 42.9 21.4 46.2

BMI body mass index, T2DM type 2 diabetes, OSAHS obstructive sleep apnea hypopnea syndrome

*Comparisons between groups were not different
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etiology of cirrhosis, the presence of baseline portal hyperten-
sion, or previous ascitic decompensation or concerning liver
enzymes, except for bilirubin, which was higher in patients that
presented deterioration of Child–Pugh score across follow-up
(1.91 ± 1.75 vs. 0.72 ± 0.29; p = 0.001).

During the 5 years of maximum follow-up, only one pa-
tient died of undetermined cause at year 5, after 4 years of
being lost to follow-up.

Surgical Complications

Early postoperative complications were present in seven pa-
tients (17%). One presented septic shock due to an

anastomotic leak and required multiple reinterventions in the
late postsurgical period due to the presence of a gastric fistula.
Other early postsurgical complications were hemoperitoneum,
upper gastrointestinal bleeding due to an anastomotic ulcer,
wound infection, and portal thrombosis in a patient found to
be a carrier of the mutation G20210A in the prothrombin
gene. Two other patients developed ascitic decompensation,
one of whom needed to be readmitted to hospital due to pneu-
monia and hyponatremia in the late postoperative period.
Postsurgical mortality was 0% in this series. No baseline dif-
ferences could be found between patients that presented post-
surgical complications and those who did not (Table 3).
Nutritional complications were not found during follow-up
in any patient.

Discussion

We describe the largest series of patients with liver cirrhosis
who have undergone obesity surgery finding that, in selected
patients, the benefits of bariatric surgery in terms of weight
loss, improvement in metabolic comorbidities, and liver prog-
nosis outweigh the risks. Almost all cases in our series pre-
sented a Child–Pugh class A (mainly because more severe
liver disease is considered a contraindication inmany centers),
the main cause of cirrhosis was NASH, and the most frequent
surgery performed was sleeve gastrectomy.

Fig. 2 Weight loss after bariatric surgery in cirrhosis patients a evolution
of TWL b evolution of EWL c evolution of BMI

Table 2 Clinical and laboratory
parameters after bariatric surgery Baseline 1 year (n = 41) 3 years (n = 24) 5 years (n = 17)

AST (U/L) 58 ± 33.3 41.3 ± 25.3* 43.6 ± 31.4 47.9 ± 47.9

ALT (U/L) 60.3 ± 36 38 ± 27.2* 37.3 ± 22.6* 46.6 ± 59.4

GGT (U/L) 238.1 ± 311.1 129.2 ± 163.4* 199.7 ± 481.1 99.6 ± 75.2

ALP (U/L) 175.2 ± 148.5 164.2 ± 123.8 162.2 ± 88.6* 173.9 ± 108.4

Bilirubin (mg/dL) 1 ± 0.91 1 ± 1.4 1.2 ± 1.2 1.6 ± 2

Albumin (g/L) 4.2 ± 0.4 4 ± 0.4 4 ± 0.5 3.8 ± 0.7

INR 1.1 ± 0.1 1.1 ± 0.2 1.1 ± 0.3 1.2 ± 0.4

Platelet count (× 109/L) 183.6 ± 75.1 184.4 ± 77.9 163.4 ± 73.5 155.2 ± 79.2*

MELD score 7.2 ± 1.9 7.8 ± 2.2* 8.4 ± 3.1 9.8 ± 4.6*

Glycemia (mg/dL) 153.3 ± 60.3 105.3 ± 24.3* 113.4 ± 33.1* 105.5 ± 20.5*

HbA1c (%) 7.4 ± 2.1 5.8 ± 1.2* 5.7 ± 1.4* 5.7 ± 0.8*

TC (mg/dL) 184.8 ± 40.2 184.2 ± 43.7 180.9 ± 40.3 162.7 ± 52.3*

LDLc (mg/dL) 105 ± 30 102.3 ± 33.3 91.1 ± 21.6* 88.8 ± 29.7

HDL-c (mg/dL) 52.5 ± 18.8 57.4 ± 22.4 64 ± 24.1* 55 ± 32.3

T2DM (%) 68.3 31.7* 29.2* 29.4*

Hypertension (%) 63.4 36.6* 37.5* 35.3*

Dyslipidemia (%) 36.6 24.4* 29.2* 23.5*

OSAHS (%) 29.3 4.9 0 2.4

TC total cholesterol, T2DM type 2 diabetes, OSAHS obstructive sleep apnea hypopnea syndrome

*The comparisons with the baseline were different, p value < 0.05
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Postsurgical mortality in our series was 0%, which is not
higher than the 0.28–0.35% described in general patients
undergoing a bariatric procedure [11]. Mosko et al. [12]
published data extracted from a nationwide inpatient sample
found that mortality rates of patients with compensated cir-
rhosis were slightly superior than in patients without cirrho-
sis, but it increased considerably in those with decompen-
sated cirrhosis (16.3% vs. 0.3% and 0.9% in patients with-
out cirrhosis or with compensated cirrhosis, respectively).
Our mortality results may therefore be a reflection of the
relatively preserved liver function of the patients included,
as most of them were Child A with a mean presurgical
MELD of 7.2 ± 1.9 and only 17.1% had presented previous
decompensations of cirrhosis. However, we found 17% of
early postsurgical complications such as anastomotic leak,
anastomotic ulceration or wound infection, and early hepat-
ic decompensations, mainly in the form of ascites. Previous
published series of patients with cirrhosis have shown sim-
ilar results, as summarized in the metaanalysis published by
Jan et al. in 2015 [13], which concludes that the higher
overall risk of complications is acceptable. It is noteworthy
that we were not able to detect any specific characteristic of
cirrhotic patients that would lead to a higher complication
rate. Consequently, studies with a higher number of subjects

are certainly needed to be able to select which cirrhotic
patients show the best risk-to-benefit profile.

Obesity surgery in our patients with cirrhosis had a signif-
icant and relevant effect on weight loss and on resolution of
comorbidities such as diabetes, hypertension, and dyslipid-
emia. Metabolic parameters related with glucose and lipid
metabolism also showed a clear postsurgical improvement.
These effects are similar to those found for non-cirrhotic pa-
tients [14–16] and to those found in previous studies with
fewer numbers of patients with cirrhosis [17–20]. It is note-
worthy that, although type 2 diabetes remission is higher than
50%, there was a high prevalence of insulin use after obesity
surgery when compared to studies in patients without cirrhosis
[21]. We speculate this may be a result of the limitation of use
of oral drugs because of the presence of liver disease. The
baseline prevalence of diabetes, hypertension, and dyslipid-
emia in our cohort of patients with liver cirrhosis is higher
than in the general bariatric population [22] and concordant
with previous series of bariatric patients with cirrhosis [17].
This may reflect the predominance of patients with NASH,
which is regarded as the liver manifestation of the metabolic
syndrome [2].

When focusing on the liver effects of obesity surgery, we
found an initial improvement on liver enzymes (AST, ALT

Table 3 Baseline characteristics
of patients according to the
occurrence of postsurgical
complications

Patients with complications
(n = 7)

Uncomplicated patients
(n = 34)

Age (years) 57.6 ± 9.4 53.0 ± 7.6

Gender (%females) 57.1 44.1

Type of surgery (%sleeve
gastrectomy)

85.7 64.7

Cirrhosis etiology (%NASH) 71.4 64.7

BMI (kg/m2) 40.8 ± 5.0 45.9 ± 8.6

AST (U/L) 45.7 ± 29.7 60.2 ± 33.8

ALT (U/L) 42.6 ± 32.6 63.9 ± 36.0

GGT (U/L) 122.0 ± 127.3 63.9 ± 36.0

ALP (U/L) 151.4 ± 67.2 180.1 ± 160.5

Bilirubin (mg/dL) 0.8 ± 0.2 0.9 ± 1.0

Platelet count (× 109/L) 143.7 ± 44.0 191.7 ± 77.9

INR 1.0 ± 0.1 1.1 ± 0.1

MELD score 6.7 ± 1.2 7.3 ± 2.0

Portal hypertension (%) 42.9 17.6

Fasting plasma glucose (mg/dL) 124.8 ± 50.6 159.1 ± 61.1

HbA1c (%) 6.5 ± 2.2 7.6 ± 2.1

T2DM (%) 42.9 73.5

Hypertension (%) 42.9 67.6

Dyslipidemia (%) 28.6 38.2

OSAHS (%) 14.3 32.4

Comparison between groups were not different

NASH non-alcoholic steatohepatitis, BMI body mass index,MELDmodel for end-stage liver disease, T2DM type
2 diabetes, OSAHS obstructive sleep apnea–hypopnea syndrome
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and GGT) which was seen in the first postoperative year and is
concordant with some but not all previous studies [5, 17, 18,
20]. This change in liver enzymes, although not significant
due to the reduced number of patients, seemed to maintain
up to 5 years postsurgery. Contrary to the effects of bariatric
surgery on liver enzymes, data at 5 years postsurgery showed
a significant decline in platelet number and an increase in
MELD scores, which reflect the tendency for liver disease to
deteriorate. It is difficult, however, to compare this progres-
sion with the natural progression of liver disease in patients
not undergoing bariatric surgery, but the slow progression of
MELD scores over 5 years of follow-up suggests that obesity
surgery may slow down liver deterioration, in concordance to
what is found on liver enzymes.

The observation, in the present study, that patients with a
deterioration of Child–Pugh score across time presented
higher BMI at baseline and during follow-up reinforces the
negative impact of obesity on cirrhosis outcomes. On the other
hand, bariatric surgery has a slight impact on cirrhosis. In this
sense, in spite of 17.1% of patients with previous decompen-
sated cirrhosis, only three patients presented clinical liver de-
compensation manifested as ascites during follow-up after
surgery, apart from two other cases of ascites in the early
postsurgical period. This contrasts with data from Berzigotti
et al. [4] that reported that clinical decompensation occurred in
43% of obese, compensated cirrhotic patients with portal hy-
pertension but without gastroesophageal varices, and not sub-
mitted to obesity surgery during a 5-year follow-up.
Regarding hepatocellular carcinoma, nine patients (14.6%)
developed it after bariatric surgery. Although the rate of pro-
gression to hepatocellular carcinoma depends on the degree
and the cause of fibrosis, our incidence is similar to patients
diagnosed with NASH, in which a 12.8% of incidence is re-
ported during a mean follow-up of 3.2 years [23]. Taken alto-
gether, our data indicate a beneficial effect of obesity surgery
on liver disease prognosis. Furthermore, the performance of
bariatric surgery on a patient with cirrhosis may improve eli-
gibility for transplantation in case of deterioration of liver
function over time. Our results are concordant with the study
performed by Bromberger et al. [24] which concludes that in
patients with compensated cirrhosis, obesity surgerymay have
a greater benefit in overall survival than diet and contrast with
the ancient survey performed by Brolin et al. [25] which states
that 40% of surgeons would not perform a bariatric procedure
after the incidental finding of hepatic cirrhosis.

Most of the patients in our series underwent a sleeve gas-
trectomy, which is the recommended bariatric technique in
these patients. The performance of a sleeve gastrectomy al-
lows endoscopic access to the remaining gastric tube in case
of variceal bleeding, and avoids the deleterious effects that
malabsorptive procedures can have on patients with cirrhosis
[26], even leading to liver failure as previously reported with
jejunoileal bypass or BPD [27]. In case of need for liver

transplantation, sleeve gastrectomy allows endoscopic access
to the biliary system and minimally affects the absorption of
medications [28]. Furthermore, sleeve gastrectomy is less
challenging, requires less intraoperative time, and nomortality
has been found in cirrhotic patients undergoing sleeve gastrec-
tomy [13, 29]. Our work did not find differences in terms of
weight outcomes, comorbidity resolution, or complications
when comparing SG with other techniques, although power
to detect such differences was limited by the number of
patients.

Current guidelines focusing on the management of NASH
recommend obesity surgery only in the presence of Child A,
compensated cirrhosis [30, 31]. However, seven patients
(17.1%) in our series had a previous ascitic decompensation.
These patients did not differ in terms of weight outcomes, the
occurrence of postsurgical complications, deterioration of
Child–Pugh scores or the occurrence of liver decompensation
during follow-up. Thus, it may be possible that obesity sur-
gery may also be recommended in some patients with previ-
ous liver decompensations. More data is needed to determine
in which patients the benefits of obesity surgery outweigh the
risks.

Limitations of our work include its retrospective nature and
the lack of postsurgical biopsies that could reinforce the find-
ings related to liver disease evolution. However, main
strengths are the number of patients included and the long-
term follow-up, being the study that describes the largest num-
ber of patients up to 5 years of follow-up after obesity surgery.
Furthermore, all patients included had a liver biopsy that con-
firmed the presence of cirrhosis, either before or at the time of
surgery.

In conclusion, obesity surgery in selected patients with cir-
rhosis shows a beneficial metabolic effect and may positively
impact on their liver prognosis. Further prospective studies,
with a control group of obese cirrhotic patients not undergoing
obesity surgery, are needed to more clearly elucidate the ben-
efits of obesity surgery in patients with cirrhosis.

Acknowledgments We would like to thank The Obesity Group of the
Spanish Society of Endocrinology and Nutrition (GOSEEN) for partici-
pating and providing data for this study. The authors thank Martin Price
for his valuable help with the English version of the manuscript.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

References

1. Luyckx FH, Desaive C, Thiry A, et al. Liver abnormalities in se-
verely obese subjects: effect of drastic weight loss after gastroplasty.
Int J Obes Relat Metab Disord. 1998;22(3):222–6.

590 OBES SURG (2019) 29:585–592



2. Dietrich P, Hellerbrand C. Non-alcoholic fatty liver disease, obesity
and the metabolic syndrome. Best Pract Res Clin Gastroenterol.
2014;28(4):637–53.

3. Machado M, Marques-Vidal P, Cortez-Pinto H. Hepatic histology
in obese patients undergoing bariatric surgery. J Hepatol.
2006;45(4):600–6.

4. Berzigotti A, Garcia-Tsao G, Bosch J, et al. Obesity is an indepen-
dent risk factor for clinical decompensation in patients with cirrho-
sis. Hepatology. 2011;54(2):555–61.

5. Kral JG, Thung SN, Biron S, et al. Effects of surgical treatment of
the metabolic syndrome on liver fibrosis and cirrhosis. Surgery.
2004;135(1):48–58.

6. Cazzo E, Gestic MA, Utrini MP, et al. Bariatric surgery in individ-
uals with liver cirrhosis: a narrative review. Rev Assoc Med Bras
(1992). 2017;63(2):190–4.

7. Millwala F, Nguyen GC, Thuluvath PJ. Outcomes of patients with
cirrhosis undergoing non-hepatic surgery: risk assessment andman-
agement. World J Gastroenterol. 2007;13(30):4056–63.

8. Csikesz NG, Nguyen LN, Tseng JF, et al. Nationwide volume and
mortality after elective surgery in cirrhotic patients. J AmColl Surg.
2009;208(1):96–103.

9. Rice HE, O'Keefe GE, Helton WS, et al. Morbid prognostic fea-
tures in patients with chronic liver failure undergoing nonhepatic
surgery. Arch Surg. 1997;132(8):880–4. discussion 4-5

10. Ramos-Levi AM, Rubio Herrera MA. Metabolic surgery: quo
vadis? Endocrinol Nutr. 2014;61(1):35–46.

11. Buchwald H, Estok R, Fahrbach K, et al. Trends in mortality in
bariatric surgery: a systematic review and meta-analysis. Surgery.
2007;142(4):621–32. discussion 32-5

12. Mosko JD, Nguyen GC. Increased perioperative mortality follow-
ing bariatric surgery among patients with cirrhosis. Clin
Gastroenterol Hepatol. 2011;9(10):897–901.

13. Jan A, Narwaria M, Mahawar KK. A systematic review of bariatric
surgery in patients with liver cirrhosis. Obes Surg. 2015;25(8):
1518–26.

14. Sjostrom L. Review of the key results from the Swedish Obese
Subjects (SOS) trial—a prospective controlled intervention study
of bariatric surgery. J Intern Med. 2013;273(3):219–34.

15. Sjostrom L, Lindroos AK, Peltonen M, et al. Lifestyle, diabetes,
and cardiovascular risk factors 10 years after bariatric surgery. N
Engl J Med. 2004;351(26):2683–93.

16. Lecube A, Monereo S, Rubio MA, et al. Prevention, diagnosis, and
treatment of obesity. 2016 position statement of the Spanish Society
for the Study of Obesity. Endocrinol Diabetes Nutr. 2017;64(Suppl
1):15–22.

17. Shimizu H, Phuong V, Maia M, et al. Bariatric surgery in patients
with liver cirrhosis. Surg Obes Relat Dis. 2013;9(1):1–6.

18. Pestana L, Swain J, Dierkhising R, et al. Bariatric surgery in pa-
tients with cirrhosis with and without portal hypertension: a single-
center experience. Mayo Clin Proc. 2015;90(2):209–15.

19. Dallal RM, Mattar SG, Lord JL, et al. Results of laparoscopic gas-
tric bypass in patients with cirrhosis. Obes Surg. 2004;14(1):47–53.

20. Woodford RM, Burton PR, O'Brien PE, et al. Laparoscopic adjust-
able gastric banding in patients with unexpected cirrhosis: safety
and outcomes. Obes Surg. 2015;25(10):1858–62.

21. Ghio B, Jimenez A, Corcelles R, et al. Midterm effects of bariatric
surgery in patients with insulin-treated type 2 diabetes. Surg Obes
Relat Dis. 2017;13(12):2004–9.

22. Lecube A, de Hollanda A, Calanas A, et al. Trends in bariatric
surgery in Spain in the twenty-first century: baseline results and
1-month follow up of the RICIBA, a national registry. Obes Surg.
2016;26(8):1836–42.

23. Ascha MS, Hanouneh IA, Lopez R, et al. The incidence and risk
factors of hepatocellular carcinoma in patients with nonalcoholic
steatohepatitis. Hepatology. 2010;51(6):1972–8.

24. Bromberger B, Porrett P, Choudhury R, et al. Weight loss interven-
tions for morbidly obese patients with compensated cirrhosis: a
Markov decision analysis model. J Gastrointest Surg. 2014;18(2):
321–7.

25. Brolin RE, Bradley LJ, Taliwal RV. Unsuspected cirrhosis discov-
ered during elective obesity operations. Arch Surg. 1998;133(1):
84–8.

26. Baltasar A. Liver cirrhosis and bariatric operations. Surg Obes Relat
Dis. 2006;2(5):580. author reply −1

27. Geerts A, Darius T, Chapelle T, et al. The multicenter Belgian
survey on liver transplantation for hepatocellular failure after bar-
iatric surgery. Transplant Proc. 2010;42(10):4395–8.

28. Takata MC, Campos GM, Ciovica R, et al. Laparoscopic bariatric
surgery improves candidacy in morbidly obese patients awaiting
transplantation. Surg Obes Relat Dis. 2008;4(2):159–64. discussion
64-5

29. Lin MY, Tavakol MM, Sarin A, et al. Laparoscopic sleeve gastrec-
tomy is safe and efficacious for pretransplant candidates. Surg Obes
Relat Dis. 2013;9(5):653–8.

30. Aller R, Fernandez-Rodriguez C, Lo Iacono O, et al. Consensus
document. Management of non-alcoholic fatty liver disease
(NAFLD). Clinical practice guideline. Gastroenterol Hepatol.
2018;41(5):328–49.

31. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and man-
agement of nonalcoholic fatty liver disease: practice guidance from
the American Association for the Study of Liver Diseases.
Hepatology. 2018;67(1):328–57.

Affiliations

Inka Miñambres1,2 &Miguel Angel Rubio3
& Ana de Hollanda4 & Irene Breton5

& Nuria Vilarrasa6,7 & Silvia Pellitero7,8
&

Marta Bueno9
& Albert Lecube7,9

& Clara Marcuello3
& Albert Goday2,10,11 &Maria D. Ballesteros12 &

German Soriano2,13,14
& Assumpta Caixàs15

1 Endocrinology and Nutrition Department, Hospital de La Santa Creu

i Sant Pau, C/Sant Antoni Maria Claret 167, 08025 Barcelona, Spain

2 Medicine Department, Universitat Autònoma de Barcelona, C/Sant

Antoni Maria Claret 167, 08025 Barcelona, Spain

3 Endocrinology and Nutrition Department. Hospital Clínico San

Carlos. IDISSC. Facultad de Medicina, Universidad Complutense,

C/ Martín Lagos s/n, 28040 Madrid, Spain

4 Obesity Unit, Hospital Clínic Universitari, Barcelona Spain.

C/Villarroel 170, 08036 Barcelona, Spain

OBES SURG (2019) 29:585–592 591

http://orcid.org/0000-0002-0899-3938


5 Endocrinology and Nutrition Department, Hospital General

Universitario Gregorio Marañón, IISGM. C/ Pez Austral 12, 4 °C,

28007 Madrid, Spain

6 Department of Endocrinology and Nutrition, Bellvitge University

Hospital-IDIBELL, C/ Feixa Llarga s/n, L’Hospitalet de Llobregat,

08907 Barcelona, Spain

7 CIBER de Diabetes y Enfermedades Metabólicas Asociadas

(CIBERDEM), Instituto de Salud Carlos III, Madrid, Spain

8 Department of Endocrinology and Nutrition, Germans Trias i Pujol

University Hospital-IGTP, ctra Canyet s/n Badalona,

08916 Barcelona, Spain

9 Endocrinology and Nutrition Department, University Hospital

Arnau de Vilanova. Obesity, Diabetes and Metabolism (ODIM)

Research Group, IRBLleida, University of Lleida, Av. Rovira Roure

80, 25198 Lleida, Catalonia, Spain

10 Endocrinology and Nutrition Department, Hospital del Mar, Paseo

Maritimo 25-29, 08003 Barcelona, Spain

11 Centro de Investigaciones Biomédicas en Red de Obesidad y

Nutrición, CIBERobn, Madrid, Spain

12 Endocrinology and Nutrition Department, Complejo Asistencial

Universitario de León, Edificio Administrativo Ala Sur, 1ª planta

Altos de Nava s /n, 24008 Leon, Spain

13 Department of Gastroenterology, Hospital de la Santa Creu i Sant

Pau, C/Sant Antoni Maria Claret 167, 08025 Barcelona, Spain

14 CIBERehd, Instituto de Salud Carlos III, Madrid, Spain

15 Department of Endocrinology and Nutrition, Parc Taulí University

Hospital, UAB, Sabadell, Spain

592 OBES SURG (2019) 29:585–592


	Outcomes of Bariatric Surgery in Patients with Cirrhosis
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and Methods
	Questionnaire
	Statistical Analysis

	Results
	Baseline Characteristics
	Weight Evolution
	Progress of Metabolic Comorbidities and Cirrhosis
	Surgical Complications

	Discussion
	References


