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Chapter

The Role of Bariatric Surgery in
Fatty Liver

Anja Geerts and Sander Lefere

Abstract

Non-alcoholic fatty liver disease (NAFLD) is a crucial health problem with a
prevalence that is increasing concurrently with the obesity epidemic on a global
scale. Steatosis, nonalcoholic steatohepatitis (NASH), hepatocellular carcinoma
(HCC), cirrhosis, and advanced fibrosis constitute the disease spectrum covered
by NAFLD. NASH-related cirrhosis and HCC is currently the second most common
indication for liver transplantation. Although lifestyle modifications, especially
weight loss, effectively reduces the liver injury in NASH, adherence in the clinical
setting is low. Potential treatments for NASH are still under investigation in phase
2-3 studies. Bariatric surgery can improve metabolic components and cause great
weight loss. Therefore, bariatric surgery may reverse the pathological liver changes
in NAFLD and NASH patients. However, complications such as liver failure after
bariatric surgery can occur. This chapter will give an overview of the benefits and
pitfalls of bariatric surgery in patients with NAFLD, liver transplant candidates and
post-liver transplant patients.

Keywords: bariatric surgery, NAFLD, NASH, liver transplant, liver failure

1. Introduction

Over the last decades, there has been a drastic increase in obesity prevalence.
Health statistics reports of 2018 showed that 40% of the total adult population of
the United States were obese (BMI (body mass index) > 30 kg/mz).

The obesity epidemic has led to a dramatic rise in the obesity-related liver
disease non-alcoholic fatty liver disease (NAFLD). NAFLD currentlyaffects one
quarter of the global population [1]. Steatosis or fatty liver, non-alcoholic steato-
hepatitis (NASH), fibrosis, cirrhosis, and hepatocellular carcinoma (HCC) make up
the spectrum of conditions that NAFLD represents. The frequency of liver trans-
plantation undertaken in patients with cirrhosis and HCC due to NASH has been
increasing worldwide [2]. NAFLD has also been found to be associated with several
health conditions like cardiovascular diseases which affect organs outside the liver
and consititute the major cause of deaths in patients with NAFLD.

Lifestyle modification is the cornerstone of NAFLD therapy. As a matter of
fact, reduced intake of calories combined with increased activity can make this
achievable. The main driver of NAFLD improvement is the amount of actual weight
loss, while the type of diet seems to be less important. Rrespective of how one
achieves weight loss, the highest rates of steatohepatitis resolution (90%) as well as
improvement of fibrosis (45%) can only be induced by >10% weight loss. A weight
loss of >5% improves steatosis in about 64% and weight loss of >7% can resolve
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steatohepatitis in 72% [3]. Regrettably, the necessary weight loss goal of >7% to
10% is achieved only by a minority of the patients.

Currently, a vast array of drugs are being tested for NASH, and some of them
are already in the third phase, but until now, there is no pharmacological therapy
for NASH [4]. In our current understanding, any pharmacological treatment that is
indicative for NASH should be prescribed only to patients with NASH and advanced
liver fibrosis. The recommendations above result from data which show that fibrosis
is the strongest prognostic predictor, with a decline in survival from fibrosis stage 2
onwards [5].

The use of bariatric surgery as a therapy for obesity is increasingly common, and
evidence that also supports its therapeutic use for metabolic disturbances (so called
“metabolic surgery”) is increasing [6]. In addition, bariatric surgery is a promising
therapeutic alternative for NAFLD as risk factors such as diabetes, inflammation,
insulin resistance, and dyslipidemia that contribute to NAFLD pathogenesis can
be reversed by it, and it is also effective for achieving long-term weight loss in
patients [7].

According to current reimbursement guidelines, it is only administered to obese
patients who are 18 years or over with a BMI > 40 kg/m” or BMI > 35 kg/m” with
related co-morbidities such as diabetes mellitus, uncontrolled arterial high blood
pressure and OSAS despite triple therapy. Consequently, NASH is not one of the
co-morbidities regarded as an indication for bariatric surgery.

In this chapter, we will first elucidate the benefit of bariatric surgery in the
field of NAFLD. Secondly, the possible role of bariatric surgery will be discussedin
patients who are candidates for liver transplantation. Special considerationwill also
be given to patients who develop recurrent or de novo NASH after liver transplan-
tation. Finally, we outline the possible pitfalls with the risk of liver failure after
bariatric surgery.

2. Types of bariatric surgery

A variety of procedures for bariatric surgery have been developed over the last
decades. The 2 most frequently performed types of bariatric surgery are Roux-en-Y
gastric bypass (RYGB) and Sleeve gastrectomy (SG). There has been a progressive
decline in the use of the adjustable gastric banding procedure after sleeve gastrec-
tomy was developed. Biliopancreatic diversion with duodenal switch (BPD-DS)
is the procedure of choice for severe morbidly obese patients. Very low mortality
and morbidity rates are associated with almost all bariatric operations performed
laparoscopically [8]. In the USA and countries around the world, the currently most
performed bariatric procedure is sleeve gastrectomy. The increase in popularity of
the SG could be due to its relative technical simplicity, as there are no concerns for
late complications such as internal herniation, ulcerations on anastomosis and no
malabsorption of iron, calcium and vitamins. Malabsorptive surgery as jejunoileal
bypass, biliopancreatic diversion (BDP), biliopancreatic diversion with duodenal
switch (BDP-DS), and distal gastric bypass (D-GBP) can lead to large weight loss,
yet can cause severe long-term complications.

Figure 1 shows the different types of surgery. The RYGB procedure consists
of two components. First, a small gastric pouch of ~30 cm’ in volume is con-
structed, secondly the small intestine is divided ~30-50 c¢m distal to the ligament
of Treitz. The distal end of the small intestine that has been divided also known
as the Roux limb is connected to the gastric pouch that was newly fabricated. The
Roux limb ranges from 75-150 cm in length. SG is formed from a tubular gastric
pouch (sleeve) that remains after ~80% of the lateral part of the stomach has
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Figure 1.
Bariatric surgery procedures.(A) sleeve gastrectomy, (B) roux-en-Y gastric bypass, (C) biliopancreatic
diversion with duodenal switch (reproduced with permission from www.uzgent.be).

been removed. The BPD-DS is a procedure where first a vertical gastrectomy is
performed, similar to the SG. Next, a large portion (~50%) of the small intestine
is bypassed, which creates malabsorption. The duodenum is divided immediately
after the pylorus. At 250 cm proximal to the ileocecal valve, a portion of the distal
ileum is divided and anastomosed to the duodenum in a Roux-en-Y configuration
after bringing it up. Another anastomosis of the ileoileostomy is performed at
100 cm proximal to the ileocaecal valve to complete the operation [9].

3. Benefits of bariatric surgery in NAFLD patients

Already in 2008, Mathurin et al. published data showing animprovement of ste-
atosis, ballooning and NAS score 5 years after bariatric surgery in NAFLD patients.
However they reporteda worsening of fibrosis in 19.8% of patients. This initial find-
ing made the use of bariatric surgery questionable in the area of NASH. However,
the worsening of fibrosis at 5 years was slight, 95% of the patients had a fibrosis
score less than 1 and a lot of patients had no biopsy-proven NASH [10]. The same
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group reported recently data of a biopsy-proven cohort of NASH patients with liver
samples 1 and 5 years after bariatric surgery [11, 12]. In this long-term prospective
trial, NASH resolution was induced by bariatric surgery without fibrosis worsen-
ing in 84% of the patients at 5 years. Regression of fibrosis was seen in 70% of the
patients, beginning to improve within 1 year and continued throughout 5 year
follow-up. Also in patients with baseline fibrosis grade 3, there was an improvement
seen in 68% .The non-responders (20%) to bariatric surgery were patients with low
weight loss and less improvement in insulin resistance after their surgery. This large
trial has demonstrated that there is an understandable benefit to consider bariatric
surgery as a treatment option for patients with clinically significant NASH.

Lee et al. published in 2019 a systematic review with data of 32 cohort studies
comprising 3093 biopsy-confirmed NAFLD patients and the effect of bariatric
surgery [13]. The authors looked at complete resolution of the different features of
NAFLD instead of improvement. The study results indicated that there was complete
resolution of steatosis, inflammation, ballooning and fibrosis in 66%, 50%, 76% and
40%, respectively. A meta-analysis in 2008 of 15 cohort studies showed similar results
[14]. By focusing on complete NAFLD resolution, these reviews provide further
evidence that bariatric surgery is efficacious and that NAFLD as a comorbidity should
prompt evaluation for bariatric surgery in patients with a BMI of 35 to 40 kg/m2.

Klebanoff et al. showed that bariatric surgery led to more QALY’s for all obese
patients and overweight patients regardless of fibrosis stage compared to lifestyle
interventions. Their analysis also suggests that for patients in all obesity classes,
bariatric surgery, as a therapy, is cost-effective and may even be considered cost-
effective therapy for overweight individuals with advanced fibrosis [15]. The
majority of the patients in the reported cohorts underwent RYGB, only 5 to 10%
underwent Sleeve gastrectomy. A few studies have examined the effect other
bariatric surgeries have on NASH. Caiazzo et al. showed that RYGB was associated
with significantly greater improvement in the amount of steatosis and NASH at 1
and 5 years after surgery compared to adjustable gastric banding [16].

The use of comparative randomized trials that study the impact of bariatric
surgery compared with current medical therapies should be the focus of future
clinical studies. Data on new endoscopic bariatric therapies and the effect on NASH
are also urgently needed.

4. Bariatric surgery related to liver transplantation

Candidates for transplantation with a BMI > 40 kg/m’havea significantly higher
mortality on the waiting list compared with candidates with a BMI > 30 kg/m?,
The reason is a faster progression of liver detioration among obese patients versus
nonobese [17]. The most frequently used BMI cutoffs in the literature as relative and
absolute contra-indication for livertransplantation were 40 and 45, respectively.
This is mainly based on the fact that studies reported a higher risk of perioperative
complications, mostly wound-related infections, in obese patients. Morbid obesity
cannot be considered as an absolute contra-indication for liver transplant despite
the presence of associated complications in these patients. This observation leads us
to the need to address obesity before and after liver transplantation.

4.1 Bariatric surgery in pre-liver transplant candidates
Treating obesity before transplantation can reduce the risk of decompensation

and reduce co-morbiditities such infections and metabolic syndrome in the post-
operative period [18, 19].



The Role of Bariatric Surgery in Fatty Liver
DOI: http://dx.doi.org/10.5772/intechopen.96975

The first issue to consider is whether bariatric surgery is safe in cirrotic patients.
Data are mostly coming from retrospective incidental findings at the time of
bariatric surgery with a prevalence between 0.14% to 1.5% [20, 21]. Younus et al.
described a cohort of 26 patients with incidental finding of cirrhosis (proven with
biopsy) at the time of bariatric surgery [20]. The type of procedure was mainly
RYGB (55%). A higher risk of immediate complications postoperative (38.5%
versus 16.7% in non-cirrhotic group) was seen, probably also dueto a high BMI in
this study (median BMI of 52 kg/mz). No long-term cirrhosis-related complica-
tions or increased mortality were noted in this cohort. Jan et al. published a review
with pooled data of nine similar studies with a total of 122 cirrhotic patients. The
characteristics of the patients were mainly Child Pugh A patients, a few Child
Pugh B and 7 patients with portal hypertension. The type of procedure was again
predominantly RYGB. There was an overall complication rate of 22.5% with also
a 6.5% liver decompensation rate and a late mortality rate of 2.45%. A lower
complication rate in cirrhotic patientswas seen in the group who underwent SG or
gastric banding when compared with malabsorptive bariatric procedures including
RYGB [22].

Bariatric surgery can be done in a carefully selected patient group with cir-
rhosis, especially Child Pugh A patients without significant portal hypertension.

It is important to recognize and diagnose cirrhosis, estimate liver function and the
presence or absence of portal hypertension pre-operatively. This can help in decid-
ing the type of procedure and anticipatingcomplications. Most of the data currently
available indicatethat sleeve gastrectomy can be done safely in compensated liver
cirrhosis patients [23, 24].

The risk of 30-day mortality in decompensated cirrotic patients undergoing
bariatric surgery was noted to be 16.7% versus 0.9% in compensated cirrhosis. So,
bariatric surgery is absolutely contra-indicated in patients with a decompensated
liver disease.

4.2 Bariatric surgery simultaneously with liver transplantation

For patients who are too sick before transplant, a simultaneous bariatric
surgery and liver transplantation is another approach to manage obesity in this
population. Small series of patients who underwent combined sleeve gastrectomy
and liver transplantation has been published from the group of the Mayo Clinic
[25]. Death, graft loss, operative complications were similar between the two
groups, however post-liver transplantation metabolic outcomes were superior
in the group who underwentthe combined SG and transplantation. Long-term
outcomes were described recently with demonstrating efficacy and maintaining
wieght loss and favorable metabolic profiles [26]. So far, there are only two other
case reports of sleeve gastrectomy and liver transplantation combined that have
been reported [27, 28].

The main disadvantage of this approach can be the impact on the nutritional
state in the immediate post-operative period. More data and experience in is needed
before promoting this approach.

4.3 Bariatric surgery after liver transplantation

Long-term weight gain and development of metabolic syndrome are the main
concerns post-liver transplantation. Up to 46% of the patients will develop themet-
abolic syndrome, especially those with a BMI > 30 kg/m” or higherpre-liver trans-
plant BMI. Recently it has been shown that NASH liver transplant recipients have a
10 year graft survival of 61% which is significantly lower than primary sclerosing
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cholangitis, auto-immuun hepatitis and primary biliary cholangitisrecipients
(respectively 74%, 71,7% and 71%) [29]. Probably the outcomes of NASH cirrhosis
liver transplant recipients are not as good as previously thought and this is due to
the development of metabolic risk factors. The bulk of weight gain appears to occur
within the first year, with studies reporting a median weight gain of 5 to 10 kg at

12 months after liver transplantation. Recurrent NAFLD/NASH after transplanta-
tion is very common, ranging in cohorts from respectively 10 to 100% and 4 to 28%.
Risk factors are older age, higher BMI at the time of liver transplantation, presence
of diabetes mellitus type 2 pre-livertransplant and dislipidemia [30-32].

The development of de novo NAFLD is also frequent after liver transplantation.
There are reports that described 78% de novo NAFLD and 4% NASH in 2378 liver
transplant recipients at 5 year follow-up [33]. A very important finding is the faster
progression of fibrosis in patients with de novo NASH after liver transplantation
[30-33].

Case reports and series of bariatric surgery in post transplant recipients showed
no difference in mortality with the general population [34-36]. Sleeve gastrectomy
is the most performed procedure with lack of malabsorption and no interference of
immuunsuppressive drugs. Optimal timing of bariatric surgery post liver transplan-
tation need to be defined, because delaying too long can cause fibrosis and reduce
patient survival.

5. Liver failure as a result of prior bariatric surgery

Decompensated cirrhosis that results from an earlier bariatric surgery, is a
clinical condition that is far more demanding. Complications including severely
impaired hepatic function are mostly described after jejunoileal bypass (JIB) and
biliopancreatic diversion (BPD) procedures. They occurred in up to 10% of the
patients. The occurrence of these and other complications resulted in abandonment
of JIB surgery. The frequency of hepatic complications after BPD is unclear, but
hepatocellular failure has been reported in small series and case reports. In 1992,
the first case of chronic end-stage liver disease after BPD was reported [37]. We
published a multicenter Belgian Survey on liver transplantation for hepatocellular
failure after bariatric surgery. 10 patients who underwent bariatric surgery and
developed liver failure afterward were reported in the Belgian survey: 1 after JIB
and 9 after BPD. Patients who underwent JIB or BPD subsequently became candi-
dates for liver transplantation, even >20 years after bariatric surgery [38]. Probably,
the real incidence of hepatic complications after BPD surgery is underreported in
the current literature; so we are still unaware of the real incidence of Scopinaro
procedure-induced liver failure. The pathogenesis of post-BPD steatohepatitis
remains poorly understood. One important factor implicated in the pathogenesis
of liver injury after JIB or BPD was intestinal bacterial overgrowth in the excluded
small intestine segment. As we see no liver failure after equivalent intestinal resec-
tion, this may explain the role of excluded segment. Bacterial overgrowth leads to
mucosal injury and increases gut permeability toespecially endotoxins. When these
toxins are absorbed via the portal vein to the liver, they can induce hepatocellular
damage. Another factor in the pathogenesis of liver failure postbypass surgery
is protein and amino acid malnutrition, which can perpetuate or increase lipid
accumulation in the liver.

Mahawar et al. confirmed that the lenght of the biliopancreatic limb (BPL)
matters [39]. A long BPL (100-150 cm) results in better weight loss, intensifies
the antidiabetic effect in RYGB compared with a shorter BPL of 50-75 cm. The
increased risk of insufficiency of protein with successive malnutrition constitute
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the drawback of using a long BPL with a shorter alimentary limb lenght (TALL).
Recent data suggests that at least 350-400 cm of TALL must remain [40, 41].

Although liver transplantation and intestinal anatomy restoration have been
regarded as the standard therapy for liver failure that results from BDP or JIB
surgery, the use of these measures has been reported to be unsuccessful in some
cases [42, 43]. We reported a case of refractory subacute steatohepatitis after BPD
[43]. There may be a significant improvement when surgery is used to achieve a
gastric bypass-like anatomy, however, its feasibility is directly related to the severity
of liver decompensation as well as effects of nutritional correction. Correction of
vitamine depletion, malnutrition and aggressive nutrition is warranted and might
already significantly improve the patient’s condition. In case of incipient deteriora-
tion, early referral to a liver transplant center is necessary.

The exact magnitude of liver failure after RYGB, which is not associated with
much malabsorption, has not yet been fully established. There are some case
reports. Mahawar et al. found10 reports of liver failure after RYGB in the entire
surgical literature [39]. In view of the fact that RYGB is the most common per-
formed bariatric procedure worldwide, potentially millions have been carried out,
this means that only a minuscule proportion of patients undergoing this operation
would suffer from liver failure.

4 out of the 10 reports were seen in cirrhotic patients, 2 had extended limb
RYGB, 1 distal RYGB, 2 had early or late complication. Extended limb or distal
versions of RYGB can behave like biliopancreatic diversion with higher potential for
malabsorption. These versions of RYGB may hence be more likely to predispose to
liver failure.

High risk groups of patients undergoing RYGB, such as patients with incidental
finding of cirrhosis, extented limb or distal versions of RYGB, complications of
surgery and alcohol abuse, should be follow up carefully withroutine lifelong
monitoring of liver function tests.

6. Conclusions

Bariatric surgery provides effective treatment for obesity and metabolic com-
plications. Lifestyle modification with weight loss is currently the most important
treatment in NAFLD patients, but this is hard to achieve in clinical practice. Recent
reports showed that bariatric surgery could resolve NASH in 84%of the patients
without worsening of fibrosis. These findings support the notionthat bariatric sur-
gery is an effective treatment for NASH patients. Bariatric surgery, especially sleeve
gastrectomy, also seems to be feasible in compensated cirrhotic patients. Special
attention should be paid to recurrent and de novo NAFLD after liver transplanta-
tion. It is worthy of note that, on a case-by-case basis and prior to liver transplanta-
tion, the feasibility of bariatric surgery as well as interventions and how they are
timed and sequenced should be discussed in a broad multidisciplinary discussion.

Liver decompensation or failure hardly occurs in patients undergoing RYGB
without pre-existing cirrhosis. Potentially fatal liver complications are described
with severe malabsorptive bariatric procedures such as biliopancreatic diversion or
distal versions of RYGB. Closely monitoring of liver function is recommended in
this high risk group and early referral for surgical conversion is necessary.

Conflict of interest

The authors declare no conflict of interest.



Advances in Hepatology

Author details
Anja Geerts* and Sander Lefere
Hepatology Research Unit, Department of Internal Medicine and Pediatrics, Liver

Research Center Ghent, Ghent University, Ghent, Belgium

*Address all correspondence to: anja.geerts@uzgent.be

IntechOpen

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



The Role of Bariatric Surgery in Fatty Liver
DOI: http://dx.doi.org/10.5772/intechopen.96975

References

[1] Younossi Z, Anstee Q, Marietti M,
Hardy T, Henry L et al. Global burden of
NAFLD and NASH; trends, predictions,
risk factors and prevention. Nat Rev
Gastroenterol Hepatol 2018;15:11-20.

[2] Younossi ZM. Non-alcoholic
fatty liver disease — a global health
perspective. ] Hepatol 2019; 70:531-544.

[3] Villar-Gomez E, Martinez-Perez Y,
Calzadilla-Bertot L, Torres-Gonzales A,
Gra-Oramas B et al. Weight loss through
lifestyle modification significantly
reduces features of nonalcoholic

steatohepatitis. Gastroenterology
2017;149:367-378.

[4] Younossi ZM, Ratziu V, Loomba R,
Rinella M, Anstee QM et al. Obeticholic
acid for the treatment of non-alcoholic
steatohepatitis: interim analysis from

a multicentre, randomised, placebo-
controlled phase 3 trial. Lancet
2019;394:2184-2196.

[5] Dulai PS, Singhi S, Patel ],
Soni M, Prokop L] et al. Increased
risk of mortality by fibrosis

stage in nonalcoholic fatty liver
disease:systematic review and
meta-analysis. Hepatology
2017;65:1557-1565.

[6] Sjostrom L, Peltonen M, Jacobson
P et al. Bariatric surgery and long-
term cardiovascular events. JAMA
2012;307:56-65

[7] Sjostrom L, Lindroos AK,
Peltonen M, Torgerson J, Bouchard
C et al. Lifestyle, diabetes, and
cardiovascular risk factors 10 years
after bariatric surgery. N Engl ] Med
2004;351:2683-93.

[8] Cardoso L, Rodrigues D, Gomes L,
Carrilho F. Short-and long-term
mortality after bariatric surgery: a

systematic review and meta-analysis.
Diabetes Obes Metab 2017;19:1223-1232.

[9] Nguyen N, Varela ]J. Bariatric surgery
for obesity and metabolic disorders:
state of the art. Nat Rev Gastroenterol
Hepatol 2017;14:160-169.

[10] Mathurin P, Hollebecque A,
Arnalsteen L, Buob D, Leteurtre E
et al. Prosepctive study of the long-
term effects of bariatric surgery

on liver injury in patients without
advanced disease. Gastroenterology
2009;137:532-540.

[11] Lassailly G, Caiazzo R, Buob D,
Pigeyre M, Verkindt H et al.

Bariatric surgery reduces features of
nonalcoholic steatohepatitis in morbidly
obese patients. Gastroenterology
2015;149:379-388.

[12] Lassailly G, Caiazzo R, Ntandja-
Wandji LC, Gnemmi V, Baud G

et al. Bariatric surgery provides
long-term resolution of nonalcoholic
steatohepatitis and regression

of fibrosis. Gastroenterology
2020;159:1290-1301.

[13] Lee Y, Doumouras AG, Yu J,

Brar K, Banfield L, Gmora S, Anvari M,
Hong D. Complete resolution of
nonalcoholic fatty liver disease

after bariatric surgery: a systematic
review and meta-analysis. Clinical
gastroenterology and Hepatology
2019;17:1040-1060

[14] Mummadi R, Kasturi K,
Chennareddygari S, Sood G. Effect
of bariatric surgery on nonalcoholic
fatty liver disease: systematic review
and meat-analysis. Clin Gastroenterol
Hepatol 2008;12:1396-402.

[15] Klebanoff MJ, Corey KE,
Chhatwal ], Kaplan LM, Chung RT

et al.Bariatric surgery for nonalcoholic
steatohepatitis in morbidly

obese patients. Gastroenterology
2015;149:379-388.



Advances in Hepatology

[16] Caiazzo R, Lassailly G, Leteurtre E,
Baud G, Verkindt H et al. Roux-en-Y
gastric bypass versus adjustable gastric
banding to reduce nonalcoholic fatty
liver disease: a 5 year controlled
longitudinal study. Ann Surg
2014;260:893-8

[17] Berzigotti A, Garcia-Tsao G, Bosch ],
Grace ND, Burroughs AK et al. Obesity
is an independent risk factor for clinical

decompensation in patients with
cirrhosis. Hepatology 2011;54:555-61.

[18] Takata MC, Campos G, Ciovia R,
Rabl C, Rogers S et al. Laparoscopic
bariatric surgery improves candidacy
in morbidly obese patients awaiting
transplantation. Surg Obes Relat Dis
2008;4:159-164

[19] Lin MY, Tavakol MM, Sarin A,
Amirkiai S, Rogers S et al. Laparscopic
sleeve gastrectomy is safe and
efficacious for pretransplant candidates.

Surg Obes Relat Dis 2013;9:653-8

[20] Younus H, Sharma A, Miquel R,
Uaglia A, Kanchustambam S et al.

Bariatric surgery in cirrhotic patients: is
it safe? Obes Surg 2020;30:1241-1248

[21] Spengler E, O’Leary J, Te H, Rogal S,
Pillai A et al. Liver transplantation in the
obese cirrhotic patient. Transplantation
2017;101:2288-2296.

[22] Jan A, Narwaria M, Mahawar K. A
systematic review of bariatric surgery in

patients with liver cirrhosis. Obes Surg
2015;25:1518-26

[23] Garcia-Sesma A, Calvo J,
Manrique A, Cambra F, Justo I

et al. Morbidly obese patients
awaiting liver transplantation-sleeve
gastrectomy: safety and efficacy from
a liver transplant unit experience.
Transplantation Proceddings
2019:51; 33-37

[24] Ayloo S, Guss C, Pentakota SR,
Hanna J, Molinan M. Minimally

10

invasive sleeve gastrectomy as a
surgical treatment for nonalcoholic
fatty liver disease in liver transplant

recipients. Transplantation proceedings
2020;52:276-283

[25] Heimbach J, Watt K, Poterucha J,
Francisco-Ziller N, Cecco S et al.
Combined liver transplantation and
gastric sleeve resection for patients
with medically complicated obesity and

end-stage liver disease. Am ] Transplant
2013;13:363-8.

[26] Zamora-Valdes D, Watt K,
Kellogg T, Poterucha J, Di Cecco S

et al. Long-term outcomes of patients
undergoing simultaneous liver

transplantation and sleeve gastrectomy.
Hepatology 2018;68: 485-495.

[27] Nesher E, Mor E, Shlomai A,
Naftaly-Cohen M, Yemini R et al.
Simultaneous liver transplantation
and sleeve gastrectomy: prohibitive

combination or a necessity? Obes Surg
2017;27:1387-1390.

[28] Tariciotti L, D’Ugo S, Manzia T,
Tognoni V, Sica G et al. Combined liver
transplantation and sleeve gastrectomy
for end-stage liver disease in a bariatric
patient; First European case-report. Int
J Surg Case Rep 2016;28:38-41.

[29] Cotter T, Charlton M.
Nonalcoholic steatohepatitis after liver

transplantation. Liver Transplantation
2020;26:141-159.

[30] Dumortier J, Giostra E, Belbouab S,
Morard I, Guillaud O et al. Non-
alcoholic fatty liver disease in liver
transplant recipients: another story

of “seed and soil”. Am J Gastroenterol
2010;105:613-20.

(31] Narayanan P, Mara K, Izzy M,
Dierkhising R, Heimbach J et al.
Recurrent or de novo allograft steatosis
and long-term outcomes after liver
transplantation. Transplantation
2019;103:e14-e21.



The Role of Bariatric Surgery in Fatty Liver
DOI: http://dx.doi.org/10.5772/intechopen.96975

[32] Saeed N, Glass L, Sharma P,
Shannon C, Sonnenday C, Tincopa M.
Incidence and risks for nonalcoholic
fatty liver disease and steatohepatitis
post-liver transplant: systematic review
and meta-analysis. Transplantation
2019;103

[33] Galvin Z, Rajakumar R, Chen E,
Adeyi O, Selzner M et al. Predictors

of de novo nonalcoholic fatty liver
disease after liver transplantation and
associated fibrosis. Liver transplantation
2019;25:56-67.

[34] Morris M, Jung A, Kim Y,
Lee T, Kaiser T et al. Delayed
sleeve gastrectomy following liver

transplantation: a 5 year experience.
Liver Transpl 2019;25:1673-1681.

[35] Elli EF, Gonzalez-Heredia R,
Sanchez-Johnsen L, Patel N, Garcia-
Roca R et al. Sleeve gastrectomy
surgery in obese patients post-organ
transplantation. Surg Obes Relat Dis
2016;12:528-534.

[36] Khoraki J, Katz MG, Funk LM,
Greenberg JA, Fernandez LA et al.
Feasibility and outcomes of laparoscopic
sleeve gastrectomy after solid organ
transplantation. Surg Obes Relat Dis
2016;12:75-83.

[37] Grimm IS, Schindler W, Haluszka O.
Steatohepatitis and fatal hepatic failure

after biliopancreatic diversion. AmJ
Gastroenterol 1992; 87:775.

[38] Geerts A, Darius T, Chapelle T,
Roeyen G, Francque S et al. The
multicenter belgian survey on liver
transplantation for hepatocellular

failure after bariatric surgery.
Transplant Proc 2010, 42:4395-4398.

[39] Mahawar K, Parmar C, Graham Y,
De Alwis N, Carr W et al. Monitoring
of liver function tests after Roux-
en-Y gastric bypass: an examination
of evidence base. Obes Surg
2016;26:2516-2522.

11

[40] Shah K, Nergard BJ, Fagerland MW,
Gislason H. Limb lenght in gastric
bypass in super-obese patients
importance of lenght of total almentary
small bowel tract. Obes surg 2019
Jul:29(7):2012-21.

[41] Kraljevic M, Kostler T, Susstrunk J,
Lazaridis I, Taheri A et al. Revisional
surgery for insufficient loss or regain
of weight after Roux-en-Y gastric
bypass:biliopancreatic limb lenght
matters. Obes Surg 2020; 30:804-811.

[42] D’Albuquerque MA, Gonzalez AM,
Wabhle RC, de Oliveira Souza E,
Mancero JM et al.Liver transplantation
for subacute hepatocellular failure due
to massive steatohepatitis after bariatri

surgery. Liver Transpl 2008;14:881-885.

[43] Lefere S, Hoorens A, Raevens S,
Troisi R, Verhelst X, et al. Refractory
subacute steatohepatitis after
biliopancreatic diversion. Hepatology
2017;66:289-291.



