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Sleeve Gastrectomy: You Might Lose your Liver!
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Abstract
Sleeve gastrectomy (SG) is currently the most popular bariatric procedure. Portomesenteric venous thrombosis (PVT) is a feared
and increasingly reported complication. Herein, we describe the history of a patient who developed a post-operative PVT after
SG, aggravated with refractory ascites, and finally required orthotopic liver transplantation (LT). Acquired thrombophilia-anti-
cardiolipin syndrome was present. As SG expands worldwide, this first case of LT for PVT following SG may warrant a
systematic screening for prothrombotic condition and information on the possible consequences of PVT prior to bariatric surgery.
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Introduction

Bariatric surgery is the most effective long-term treatment for
severe and morbid forms of obesity [1]. Sleeve gastrectomy
(SG) is currently the most popular bariatric procedure provid-
ing sustained weight loss with long-term comorbidity remis-
sions [2, 3]. SG is associated with limited post-operative mor-
bidity [4], but is not free from severe and dreaded complica-
tions. Among them, post-operative portomesenteric vein
thrombosis (PVT) has become increasingly reported [5, 6].
Presentation is heterogeneous, as observed in the general pop-
ulation, and can range from asymptomatic with radiological
diagnosis or abnormal biological finding to acute bowel ische-
mia or chronic symptomatic portal-hypertension with
cavernoma [7]. The liver function itself remains relatively
unaltered, but in some cases, histologic liver abnormalities,
such as nodular regenerative hyperplasia (NRH), may develop
in the context of portal vein obliteration and vascular

abnormalities [8]. Some forms of NRH can result in liver
transplantation (LT) as the only therapeutic option [9].

Patient History

A 33-year-old woman was referred to our tertiary department
for refractory ascites. She had a medical history of sponta-
neous pulmonary embolism at the age of 29, attributed to
obesity and oral contraceptive treatment. She never smoked
and had neither a history of thrombosis, nor cancer or dia-
betes. Initial oral anticoagulant therapy was discontinued af-
ter 6 months because a cause of acquired thrombophilia (i.e.,
oral contraception) was identified. She initiated on a preop-
erative bariatric surgery assessment and performed a system-
atic computed tomography (CT) scan that was normal with-
out evidence of hepatic steatosis or other abnormality. One
year later, she underwent a SG at body mass index (BMI)
45 kg/m2 with no intraoperative and early post-operative
adverse events. She had 3 weeks of conventional post-
operative thromboprophylaxis consisting of twice daily low
molecular weight heparin subcutaneous injections. On post-
operative day (POD) 28, the presence of unspecific abdom-
inal pain prompted an emergency CT scan that revealed a
PVT without evidence of digestive ischemia, abdominal sep-
sis, or gastric leak. The treatment consisted of initial
unfractionated intravenous heparin injections with subse-
quent oral relay. A thrombophilia investigation led to the
diagnosis of an anti-cardiolipin syndrome. After a 2-year
uneventful follow-up, her BMI was 31 kg/m2 and she decid-
ed to discontinue her oral anticoagulant treatment on her own
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in a context of loss of medical follow-up. She then gradually
developed symptomatic portal hypertension. Three years af-
ter SG, she had developed refractory abdominal and pleural
ascites. The CT revealed an extension of the PVT with com-
plete portal thrombosis, an extensive cavernoma, and a mod-
erate splenomegaly. The liver was dysmorphic with enlarged
segment one. A transjugular liver biopsy revealed the pres-
ence of NRH.

High-dose diuretic therapy was introduced to reduce the
frequency of paracentesis. The patient had mild malnutrition
due to portal enteropathy aggravated by gastric restriction and
required enteral nutritional support. These first-line treat-
ments improved the initial clinical condition. Inserting a
portosystemic intrahepatic transjugular shunt to cure non-
cirrhotic portal hypertension [10] was not considered because
there was no receiving area for the distal endovascular pros-
thesis. In addition, in-depth interpretation of the CT scan re-
vealed a disconnection between the left and right portal ar-
rays. Indeed, SG eliminates the portosystemic physiological
venous flow through the gastrosplenic vessels and the esoph-
agus. In this case, the only remaining portal anastomoses
were the right gastroepiploic and the left gastric veins, which
were not permeable due to thrombotic extension. There was
no major spontaneous splenorenal shunt. As surgical
portosystemic derivation was unable to treat the NRH evolu-
tion in the liver, and in a worsening of the patient condition,
orthotopic LT was proposed. Portal inflow was achieved
using a mesenteric-portal bypass performed with donor iliac
vein. The post-operative course was uneventful. A systematic
CT scan was realized at POD 14 with patent venous and
arterial reconstructions. Pathological analysis of the explanted
liver showed diffuse NHR. Hepatic veins were permeable and
examination of the portal vein revealed a chronic subtotal
thrombus. The patient is doing well 6 months after LT, with-
out ascites, and under normal liver function. She is now tak-
ing permanent and mandatory oral anticoagulation.

Discussion

This observation is, to our knowledge, the first record of LT
for symptomatic cavernoma associated with NRH due to PVT
following SG. We want to emphasize three major concerns
about this case.

Our first warning is about post-operative PVT that is a rare,
dreaded but now well-described complication which can oc-
cur after bariatric surgery [11] and more commonly SG [5].
This can happen in spite of appropriate perioperative
thromboprophylaxis, as pulmonary embolism which concerns
2% of the patients after SG [4] and especially in a post-
operative bleeding setting [12]. However, post-operative che-
moprophylaxis discontinuation or absence is directly respon-
sible for a significant increase in venous thrombotic events

[13]. The presence of a known and reversible thrombotic
factor such as oral contraceptive intake, which seems to be
sufficient to interrupt curative anticoagulation after
6 months in a non-surgical context, requires further atten-
tion in case of planned bariatric surgery. Although it is still
difficult to achieve a proper balance of risks and benefits
in patients with long-term curative anticoagulation under-
going bariatric surgery [14], thorough screening for
thrombophilic conditions should be mandatory to warrant
patient’s safety.

Then, when PVT occurs in a post-bariatric setting, and
particularly after SG, it can ultimately lead to potentially lethal
complications despite initial appropriate treatment such as liv-
er dysfunction secondary to NHR, upper gastrointestinal
bleeding due to gastroesophageal varices. In most of the cases,
PVT is resolutive under curative anticoagulation and observa-
tion [15]. In severe forms, initial presentation may come with
digestive ischemia, requiring small bowel resection or late
chronic bilioportal cholangiopathy due to non-cirrhotic, non-
neoplastic PVT with LT being the last treatment option. The
young and specific bariatric patient population should be in-
formed about their diagnosis and the consequences in case of
anticoagulation treatment discontinuation.

Finally, when the patient ends up needing LT, the pro-
cedure is technically challenging. Both liver explantation
and implantation are often painful because of the
cavernoma rendering the hilar dissection difficult. As ex-
tensive cavernoma is a well-known pitfall during LT, sur-
gical transplant teams need to plan appropriate preopera-
tive strategies to manage the portal inflow to the liver
transplant [16]. In our team, when a thrombectomy is
not safe or feasible, we prefer to perform extra-
anatomical reconstruction, as it can be easily realized with
the vessels from the donor. In order to obtain a suitable
reconstruction, an adequate supply of donor vessel grafts
is readily required and must therefore be harvested after
organ collection.

Conclusion

As more and more patients are now being successfully treated
for severe or morbid obesity through bariatric surgery and
especially SG, we can expect similar cases to occur in the
coming years. This observation highlights a specific and hope-
fully still rare indication for LT. It emphasizes the need for a
systematic and comprehensive exploration of thrombophilia
in the event of a medical history of deep vein thrombosis when
bariatric surgery is planned. Prevention of thromboembolic
disease is essential and must be tailored to the patient’s risk
factors to optimize risk-benefit balance. Patient and physician
education can assist in screening, treating, and thus avoiding
chronic PVT potentially leading to LT.
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