
© Translational Gastroenterology and Hepatology. All rights reserved. Transl Gastroenterol Hepatol 2022;7:25 | http://dx.doi.org/10.21037/tgh-2020-14

Introduction

Obesity is an escalating health issue with an estimated 
prevalence in the United States of approximately 39% (1). 
It is a growing problem which has impacted patients with 
end-stage liver disease by affecting multiple metabolic 
pathways of the liver (2) and being a crucial risk factor 
for disease progression (3). Non-alcoholic fatty liver 
disease (NAFLD) is the liver manifestation of obesity 
with a clinicopathological disease spectrum ranging 
from isolated hepatic steatosis, to a more aggressive 
form of fatty liver disease known as non-alcoholic 
steatohepatitis (NASH) and ultimately cirrhosis (4). 
Currently, NASH is emerging as an important causative 
factor for hepatocellular carcinoma (HCC) (5,6). The 

cumulative annual incidence rate for developing HCC in 
patients with NASH-related cirrhosis is approximately 
0.34–4.26% (7). It is also the most rapidly growing 
etiology for acute on chronic liver failure related 
hospitalizations and is associated with significant cost 
burden (8). Furthermore, NASH is the most rapidly 
growing indication for liver transplantation (LT) in the 
US since it was assigned as a UNOS diagnostic category 
in 2001 and is on trajectory to become the most common 
indication for LT over all (9,10). 

Impact of obesity on LT

Obesity plays a vital role in context of LT and effects can be 
seen in both pre- and post-transplant setting.
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Pre-LT obesity 

Current American and European guidelines consider a pre-
transplant body mass index (BMI) ≥40 kg/m2 as a relative 
contraindication for LT based on poor post-transplant 
outcomes (11,12). Pre-transplant obesity has been found to 
be an independent risk factor for long-term mortality, graft 
dysfunction and increased postoperative events in patients 
undergoing LT (13,14) and data has shown that patients 
having concomitant obesity and diabetes mellitus (DM) 
have a nearly doubled total risk of a complication event and 
at least tripled the risk of an infective, cardiovascular, or 
respiratory event (14). Concomitant obesity and diabetes is 
also associated with reduced post-liver transplant survival 
with greater impact in older patients and those with 
HCC (15). A single center study in the UK showed that 
overweight and obese patients have significantly higher 
morbidity in terms of infective complications after LT and, 
consequently, longer hospital stay with increased resource 
utilization (16). In a large single center study of 785 patients 
listed for orthotopic liver transplant (OLT) a BMI of  
>35 kg/m2 was associated with NASH cirrhosis (P<0.0001), 
higher Model for End-stage Liver Disease (MELD) score, 
and longer wait times for transplant (P=0.002) (17). This 
study categorized patients into six groups by pre-transplant 
BMI, comprising those with BMIs of <18.0, 18.0–24.9, 
25.0–29.9, 30.0–35.0, 35.1–40.0 and >40 kg/m2 respectively. 
No differences were found in operative time, intensive 
care unit or hospital length of stay, or perioperative 
complications. Graft and patient survival at intervals up 
to 3 years were similar between groups. However, when 
compared with non-obese recipients, recipients with a BMI 
of >40 kg/m2 showed significantly reduced 5-year graft 
(49.0% versus 75.8%; P<0.02) and patient (51.3% versus 
78.8%; P<0.01) survival (17). Among patients suffering 
from obesity, those who are at the extremes of BMI have 
poor post-transplant outcome. An analysis of 73,538 adult  
liver transplants showed that patients with extreme BMI 
(<18.5 and ≥40) when compared to the control had significant 
differences. Underweight patients were more likely to die from 
hemorrhagic complications (P<0.002) and cerebrovascular 
accidents (P<0.04). The very severely obese patients had a 
higher number of infectious complications and cancer events 
(P=0.02) leading to death (18). Obesity is also associated 
with increased incidence of recurrence of HCC for patients 
with HCC undergoing LT (19). Contrary to most data 
identifying obesity as a risk factor for graft survival, a 
retrospective study of UNOS database showed that BMI is 

not a risk factors for poor patient and both liver and kidney 
graft survival (20). This study analyzed 7,205 simultaneous  
liver kidney (SLK) transplants. Of these, 1,677 patients 
were overweight/obese (OW, BMI 30–39) and 183 were 
morbidly obese (MO, BMI ≥40). 29% of patients had 
NASH in the MO group versus 16.4% and 4.7% in the 
OW and normal weight (NW) groups, respectively. The 
1-, 3- and 5-year overall patient survival, kidney and liver 
graft survivals were comparable between the three groups. 
Multivariate analysis identified diagnosis of hepatitis C, 
donor age, diabetes mellitus, and delayed kidney transplant 
function but not BMI as risk factors for poor patient and 
both liver and kidney graft survival (20). Additionally, a 
meta-analysis evaluating long-term impact of pre transplant 
obesity on patient survival in liver transplant recipients 
showed that BMI does not specifically impact patient 
survival. However, obese patients have worse survival when 
analysis was performed in studies whose cohorts of obese 
and nonobese patients had similar causes of liver disease (21). 

Post-LT obesity 

Obesity is common after solid organ transplantation and 
it has been shown to be a frequent complication after 
LT (22,23). Studies from diverse geographical regions 
describe mean weight gain of 2–9 kg within the first year 
after transplantation (24-26). Post-operative weight gain is 
multifactorial and the incidence of obesity has been found 
to be affected by BMI at transplantation, donor BMI, 
marital status, occurrence of acute rejection, and prednisone 
dose (24). Genetic factor such as carriage of the D allele of 
the ACE gene is also found to be strong, independent risk 
factor for excess weight gain after LT (27). The potential 
impact of post-LT weight gain includes increased risk of 
new onset diabetes mellitus (NODM) (28,29), metabolic 
syndrome (30,31) and its associated complications, such as 
cardiovascular disease (CVD) (32), and de novo NASH in 
the allograft (33,34).

In a UNOS database study NODM was reported 
in 26.4% of recipients (median follow-up, 685 days). 
Independent predictors of NODM development included 
recipient age (≥50 vs. <50 years, HR =1.241), African 
American race (HR =1.147), body mass index (≥25 vs. <25, 
HR =1.186), hepatitis C (HR =1.155), recipient cirrhosis 
history (HR =1.107), donor age (≥60 vs. <60 year, HR 
=1.152), diabetic donor (HR =1.151), tacrolimus (tacrolimus 
vs. cyclosporine, HR =1.236), and steroid at discharge (HR 
=1.594). Living donor transplant (HR =0.628) and induction 
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therapy (HR =0.816) were associated with a decreased 
risk of NODM (35). Case-control study by Terto et al. 
illustrated that pre-existing systemic arterial hypertension 
and immunosuppression (sodium mycophenolate and 
tacrolimus) increased the risk of new-onset diabetes after 
transplant (36). NODM results in increased susceptibility to 
infectious and CV complications, may lead to reduced long-
term graft survival, and has a major impact on the quality of 
life and survival (37,38).

Types of bariatric surgery (BS) in liver transplant 

Currently, BS is the most effective treatment for morbid 
obesity and is being utilized in liver transplant candidates. 
A panel of different techniques primarily including 
sleeve gastrectomy (SG), Roux-en-Y gastric bypass (GB), 
with few cases of adjustable gastric banding (AGB) and 
biliopancreatic diversion are being utilized in LT patients to 
improve outcome and survival. 

SG

SG is currently the most popular bariatric procedure 
providing sustained weight loss with long-term comorbidity 
remissions. It is emerging as the preferred BS for LT 
patients. The surgical technique involves permanent 
removal of most of the body and fundus of the stomach, 
typically 60% to 75% (39-41). It also results in desirable 
metabolic changes vie neurohormonal pathways. The 
resection of gastric fundus reduces ghrelin production and 
decreases hunger (42). and increased levels of peptide-
YY and GLP-1, induces satiety (43). Data has shown that 
SG is effective and safe in treating obesity and related 
comorbidities (44,45). Laproscopic sleeve gastrectomy 
(LSG) is also associated with promising results in the 
treatment on NAFLD. A large prospective cohort study of 
91 obese patients reported significant improvement at 1-year 
post LSG regarding steatosis grade, hepatocyte ballooning, 
lobular inflammation as well as fibrosis stage (P<0.001) (46). 
Likewise, in another study of 71 patients by 30 months after 
LSG, 53.8% of cases with borderline NASH and 36.8% of 
those with probable NASH showed complete resolution, 
and 44.7% of patients with NASH showed improvement. 
Steatosis improved in 74.6% of patients (P<0.001) (47). It 
is a non-malabsorptive restrictive technique with potential 
benefit for liver transplant patients due to its lack of 
influence on the absorption of immunosuppressive agents. 
SG is also a feasible procedure with a relatively short 

operating time when compared to laparoscopic gastric 
bypass (LGB) or laparoscopic adjustable gastric banding 
(LAGB) (48).

Roux-en-Y gastric bypass (RYGB)

RYGB has traditionally been the gold standard of BS in the 
United States, however LSG is now emerging as preferred 
modality. RYGB involves the creation of a small gastric 
pouch, typically 30 mL in size, by segmentation of the 
stomach with staples or division. The proximal jejunum is 
then divided about 30 cm below the ligament of Treitz with 
the proximal end joining the small bowel about 100 cm 
below the point of division and the distal end brought up 
to form a gastroenterostomy (49). In patients with NASH 
and morbid obesity, RYGB is linked with a long-lasting 
beneficial impact on hepatic steatohepatitis and hepatocyte 
death (50). Laparoscopic RYGB is also reported to be 
safe and feasible after orthotropic LT (51) and is shown 
to be successfully performed in liver transplant recipients 
with morbid obesity and potentially lead to weight loss, 
correction of metabolic abnormalities, and regression of 
hepatic dysfunction secondary to recurrent steatosis (52).  
A single institution study of total of 960 LT patients 
amongst which 11 (1.1%) had prior BS showed that the 
most common type of BS was RYGB (n=9) with 1 sleeve 
gastrectomy and 1 jejunoileal bypass. This study revealed 
that outcomes of LT patients with prior BS are comparable 
with other transplant recipients with regards to patient 
and graft survival and post-LT complication rates (53).

Gastric banding and biliopancreatic diversion

LAGB is also an alternative non malabsorptive procedure 
which does not modify the digestive tract and has the 
lowest postoperative complication rate. A single center 
study demonstrated durable weight loss with 47% excess 
weight loss (EWL) maintained to 15 years after LAGB (54). 
Gastric banding during transplantation has been shown 
to be associated with considerable weight loss in patient 
with morbid obesity and end-stage liver disease (ESLD). 
Newer innovative methods like placement of an intragastric 
balloon are also shown to be effective for promoting short-
term weight loss and thereby making the patient fit for 
liver transplant thereby lowering perioperative morbidity 
and mortality (55,56). Intragastric balloon followed by 
biliopancreatic diversion for weight loss has also been 
reported in a liver transplant recipient (57).
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Table 1 compares the advantages and disadvantages of 
different types of bariatric surgeries.

Timing of BS

Pre-LT 

BS in the setting of NAFLD and NASH has shown 
promising outcomes in improving steatosis, necro-
inflammatory activity and hepatic fibrosis (58,59). However 
once patients develop cirrhosis BS can become challenging 
and have serious complications. These complications can 
be worse depending on degree of disease driven by factors 
such as platelet count, international normalized ratio 
(INR), bilirubin, and Model for End‐Stage Liver Disease 
(MELD) score. A study performed by Mosko et al. showed 
that patients with cirrhosis had higher mortality rates when 
undergoing BS when compared with patients without 
cirrhosis. Furthermore, patients with decompensated 
cirrhosis had even higher mortality rates (0.3% vs. 0.9% 
and 16.3%, respectively, P=0.0002). In the study, authors 
also compared mortality rates between number of surgeries 
per center. Surgeries performed in more experienced 
centers had lower mortality rates when compared to those 
in less experienced centers. For these reasons, patients with 
cirrhosis should undergo surgery on centers which perform 
many bariatric surgeries per year (60). A systematic review 
by Jan et al. reported similar findings in obese patients 
with pre-diagnosed or incidentally detected compensated 
cirrhosis. Higher than usual risk of complications and 
mortality where found in patients with cirrhosis with SG 
and adjustable gastric banding (AGB) being safest bariatric 
surgical options for appropriately counseled (61). 

To date there are small retrospective reviews and case 

series examining the role of BS in patients with cirrhosis 
before liver transplant. A case series by Lin et al. involving 
laparoscopic sleeve gastrectomy (LSG) in 26 patients 
awaiting solid organ transplantation showed that LSG is 
technically feasible, well tolerated and improves candidacy 
for transplantation. In these patients the mean age was 
57 years, and 17 (65%) were women. Six patients had 
end-stage renal disease, and 20 patients had end-stage 
liver disease. There were no deaths, and there were 6 
postoperative complications including superficial wound 
infections, staple line leak, postoperative bleed requiring 
blood transfusion, transient encephalopathy, and temporary 
renal insufficiency All patients met the institution’s body 
mass index cutoffs for transplantation by 12 months after 
the procedure and eight patients eventually underwent 
solid organ transplant. Six received liver transplants,  
1 patient received a combined liver and kidney transplant, 
and 1 received a kidney transplant (62). A case series of 8 
patients by García-Sesma et al. examined the role of LSG 
in patients with compensated cirrhosis without significant 
portal hypertension and observed favorable results. Patients 
showed no postoperative morbidity or mortality and mean 
percentage excess weight loss was 42.9%, 62.2%, and 76.3% 
at 3, 6, and 12 months respectively. 2 of the patients had 
undergone successful OLT highlighting sleeve gastrectomy 
can improve candidacy in morbidly obese patients awaiting 
transplantation (63).

A cohort study by Sharpton et al. of morbidly obese 
LT candidates highlighted the potential role of SG. In 
total, 32 LT candidates with a median MELD score of  
12 underwent SG. All LT candidates had a history of 
hepatic decompensation, but complications of liver disease 
were required to be well controlled at the time of SG. 
Median pre-SG BMI was 45.0 kg/m2 [interquartile range 

Table 1 Advantages and disadvantages of different types of bariatric surgeries

Procedure Advantages Disadvantages

Sleeve gastrectomy Gastric function maintained, significant weight loss, and resolution 
of obesity comorbidities, no issues with malabsorption

Possible bleeding or leakage from staple 
line

Roux-en-Y Significant weight loss and resolution of obesity comorbidities Higher complication rates, malabsorption of 
certain vitamins/minerals

Gastric band Minimally invasive, reversible Relatively less weight loss with high rates of 
complications

Biliopancreatic 
diversion with 
duodenal switch

Significant weight loss and resolution of obesity comorbidities Highest rates of complications, severe 
malabsorption
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(IQR), 42.1–49.0 kg/m2]. There were no perioperative 
deaths or liver-related morbidity. One patient experienced 
major perioperative morbidity secondary to a gastric leak, 
which was managed nonoperatively. Median weight loss 
at 6 and 12 months after SG was 22.0 kg (IQR, 18.9–
26.8 kg) and 31.0 kg (IQR, 23.6–50.3 kg), respectively, 
corresponding to a percentage of excess body weight loss 
of 33.4% and 52.4%. Within 6 months after SG, 28 (88%) 
candidates were deemed eligible for LT (64). Smaller 
studies such as Rebibo et al. (n=13) and Takata et al. (n=6) 
demonstrated similar outcomes of sufficient weight loss 
(%EWL 33.0% and 73.4%) with complication rates of 
7.7% and 30.0%, respectively (65,66). 

A systematic review on BS for patients in the setting 
of LT by Lazzati et al. revealed some interesting findings. 
Studies in the English language on adults reporting on BS 
prior to, during, or after LT were included. Eleven studies 
with 56 patients were retrieved. Two studies reported on BS 
before, two during, and seven after LT. Sleeve gastrectomy 
was the most common procedure, followed by RYGB, 
biliopancreatic diversion, and gastric banding. The overall 
mortality rate was nil in the early postoperative period and 
5.3% in the first postoperative year. The reoperation rate 
was 12.2% (67). 

S-LT

The major advantage of BS during LT includes single 
intervention and single recovery phase with lesser risk 
of perioperative complications associated with portal 
hypertension. Also combined approach helps in avoiding 
delays to future procedures due to complications such as 
rejection, infection, renal insufficiency or disease recurrence 
or other barriers to weight loss surgery such as insurance 
coverage and patient hesitation to undergo another 
invasive procedure. Campsen et al. reported the first case 
of placement of an adjustable gastric band performed at the 
time of LT in a morbidly obese patient with hypertension, 
diabetes, sleep apnea, and venous stasis. The patient did 
well postoperatively and lost approximately 45% of excess 
weight by 6 months, with her BMI falling from 42 to 34. 
Operative time was extended by only 30 minutes (68). 

Combined LT and sleeve gastrectomy is reported 
to have potential advantages in terms of allograft and 
patient survival and maintenance of weight loss that will 
ultimately reduce obese related co-morbidities (69). In 
a series from the Mayo Clinic published in 2012 (70), a 
total of 7 patients underwent a liver transplant combined 

with sleeve gastrectomy. The decision to perform sleeve 
gastrectomy rather than a gastric bypass was attributable 
to the absence of malabsorption that accompanies the 
sleeve gastrectomy and preserved endoscopic access to the 
biliary tree after the transplant. Concurrent placement of 
an adjustable gastric band was not performed, owing to its 
lesser efficacy in comparison with sleeve gastrectomy. There 
were no mortalities in this series, and allograft function 
was preserved without incident. The mean BMI was 48 
at transplant and 29 postoperatively at the last follow-up. 
None of the patients had steatosis on follow-up, based on 
annual protocol ultrasonography. One patient developed 
a gastric staple-line leak and required multiple operations 
with early graft dysfunction, but eventually recovered and 
was able to be discharged home. There was excessive weight 
loss down to a BMI of 20 in 1 patient, and another required 
thymoglobulin for rejection, but all were found to have 
normal allograft function on routine follow-up. All patients 
received standard posttransplant immunosuppression and 
experienced no difficulty with tacrolimus dosing (70). In 
2018, Mayo Clinic updated their prior experience of patients 
who underwent S‐LT and reported on long-term outcomes 
for obese patients undergoing LT, including a noninvasive 
weight loss program and combined LT and SG (70,71). The 
mean BMI at the time of transplant for the S‐LT group was 
47 kg/m2 with a reduction in BMI to 31 kg/m2 at last follow‐
up. Complication rates were unchanged from the prior 
study (71). At 3 years follow‐up, S‐LT patients maintained 
a significantly higher percentage of total body weight 
loss when compared with obese LT patients who did not 
undergo the combined procedure (LT 3.9%±13.3% versus 
S‐LT 34.8%±17.3%; P<0.001). Patients in the S‐LT also 
had a lower prevalence of hypertension, insulin resistance, 
and hepatic steatosis, and they required fewer lipid agents 
at last follow‐up (71). There are 2 additional patient series/
reports of low‐level evidence of S‐LT and SG from Italy 
and Israel who similarly report robust weight loss and no 
significant perioperative complications. However, these are 
limited by short interval follow‐up (5 and 13 months) and 
small sample size with a combined 4 patients between these 
2 reports (69,72). 

Post-LT

Like the case series on pre-LT patients, Lin et al. also 
analyzed the safety and feasibility of BS after LT. Nine 
morbidly obese patients with prior liver transplants 
underwent sleeve gastrectomy Sleeve gastrectomy was 
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preferred over gastric banding to avoid foreign body 
implantation, and over gastric bypass to maintain endoscopic 
access to the biliary system and reduce surgical complexity. 
Sleeve gastrectomy was performed laparoscopically in eight 
patients and as an open procedure in one patient. Excess 
weight loss averaged 55.5% at 6 months. In the first 30 days,  
there were three complications in three patients: mesh 
dehiscence after a synchronous incisional hernia repair, bile 
leak from the liver surface requiring laparoscopic drainage, 
and postoperative dysphagia that required reoperation. 
Renal function and levels of immunosuppression remained 
stable. There were no episodes of graft rejection and  
3 months liver function tests remained stable (73). Another 
large case series by Tsamalaidze et al. was a retrospective 
case control study with 2:1 matching to the general 
population who underwent LSG (74). The %EWL was 
robust but significantly lower in the post-OLT group 
as compared with the general population (45.2% versus 
53.7%; P<0.001). There were similar rates of resolution 
of obesity‐associated conditions in each group. Serum 
levels of immunosuppression before and after LSG in the 
post‐OLT group were also analyzed and found to have 
no difference (74). Similarly, a retrospective case-control 
study revealed that LSG after OLT appears to have similar 
outcomes to LSG in non-OLT patients with no changes 
in dosage of immunosuppressive medications or any liver 
complication (74). This reiterates findings in a prospective 
study of immunosuppression in post‐LSG patients, where 
no difference in pharmacokinetics was also noted (75). 
LSG has also shown to improve improved steatosis and 
reduced obesity and obesity-associated comorbidities in 
obese, posttransplant recipients with recurrent and de novo  
nonalcoholic steatohepatitis (76). Small case series by 
Khoraki et al. (n=10) and Osseis (n=6) further demonstrated 
that LSG, in selected patients with severe obesity after solid 

organ transplantation is associated with significant weight 
loss, improvement or resolution of obesity-related ailments, 
and preservation or improvement of graft function (77,78). 

Table 2 compares the advantages and disadvantages of 
timing of BS in the setting of LT. 

Liver dysfunction after BS

There is limited data on deterioration of liver function and 
liver failure after performing bariatric operations A single 
center case study analyzing 10 patients who developed 
liver dysfunction after BS showed that liver dysfunction 
occurred after a median postoperative time of 15 months. 
Liver steatosis/fibrosis occurred in 70%, cirrhosis in 30% 
of patients, and led to fatigue (90%), ascites (70%), hepatic 
encephalopathy (30%), and upper gastrointestinal bleeding 
(20%). Elevation of transaminases, impairment of coagulation 
parameters, thrombocytopenia, and hypoalbuminemia were 
present in 70, 80, 70, and 100%, respectively (79).

A systematic review and meta-analysis of fourteen studies 
including 36 patients listed for LT after BS reported that 
liver failure developed at median of 20 months after BS. 
Four patients (11.1%) died while on the waiting list for LT, 
and 4 more (12.5%) died after LT. Twenty-one patients 
(65.6%) had their BS procedure reversed (1 patient before, 
15 patients during, and 5 patients after LT, respectively). 
The limitations of this review is small number of studies and 
that majority of patients had a jejunoileal bypass a technique 
that has been virtually abandoned for many years and is of 
no interest in current clinical practice (80).

The current surgical techniques are considered quite 
safe however a case series by Beer et al. highlighted major 
liver function impairment after RYGB and one-anastomosis 
gastric bypass (OAGB). In total, 7 patients were observed. 
Deterioration of liver function occurred after RYGB 

Table 2 Advantages and disadvantages of timing of bariatric surgery in the setting of liver transplantation

Timings Advantages Disadvantages 

Before LT Decreased weight and resolution of comorbidities before LT with 
benefits remaining after transplant

Increased cost with 2 separate hospitalizations, 
increased patient discomfort, delay of LT

During LT Minimizes cost and patient discomfort, resolution of obesity-
related comorbidities after LT

Complex procedure 

After LT Decreases obesity-related comorbidities after LT Increased risk of wound dehiscence and infection 
in the setting of post–LT immunosuppression, 
increased adhesions

LT, liver transplantation.
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(n=5), OAGB [n=1 (+1/conversion into OAGB)] and even 
gastric banding (n=1) after a median postoperative time 
of 6 months (range, 2–24 months). Clinical symptoms 
varied from fatigue (86%) to ascites (57%), hepatic 
encephalopathy (29%), and variceal bleeding (14%). 
Elevation of transaminases, impairment of coagulation 
parameters, thrombocytopenia and hypalbuminemia were 
present in 57%, 86%, 71%, and 100%, respectively. Liver 
cirrhosis was proven by biopsy in 3 out of 7 patients and a 
100% steatosis was present in 1 of the patients. In 5 patients 
bypass (BP) length reduction or reversal was performed and 
led to an improvement of symptoms, determinable also by 
imaging, histology and blood exam. In one patient LT was 
needed, one patient died in septic shock and decompensated 
liver disease (81). Malnutrition after malabsorptive bariatric 
procedures can lead to hepatic failure leading to death 
(82,83) or requiring OLT as the only therapeutic option (84).  
Portal vein thrombosis (PVT) is a rare but well recognized 
complication of BS, particularly SG. The presentation of 
PVT is heterogenous and in rare cases can cause histologic 
liver abnormalities, such as nodular regenerative hyperplasia 
(NRH) requiring OLT as the only therapeutic option (85).

Conclusions

The role of BS in the liver transplant patients remains an 
arena to be fully explored. The impact of BS and long-term 
outcomes are well understood in non-transplant population 
however less in known about the impact of weight loss 
procedures for liver transplant patients. Sleeve gastrectomy 
has shown to be more promising when compare to other 
procedures in LT patients with regards to long-term weight 
loss and malabsorption. BS is relatively safe however 
there is limited data on liver dysfunction after weight loss 
surgeries. There is need for evidence-based management of 
hepatic failure post-BS. The optimal timing of BS in setting 
of LT remains controversial. Large multicenter randomized 
studies are needed to devise an optimal management plan 
and strategy for this patient population. 
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