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Introduction

Hepatic sinusoidal obstruction syndrome (HSOS) is a hepatic
vascular disease characterized by injury of the endothelial cells
in the sinusoidal hepatic and interlobular veins, intra-hepatic
congestion, liver dysfunction, and portal hypertension [1]. In
Western countries, HSOS is often associated with myeloablative
regimens used for hematopoietic stem-cell transplantation,
while, in China, it is often associated with oral intake of Gynura
segetum plants that contain pyrrolidine alkaloids [2]. In addi-
tion, new-onset HSOS after solid-organ transplantation has re-
ceived increasing attention [3–8]. In this study, we report a case
of HSOS caused by tacrolimus in post-liver-transplantation (LT)
patients and present for the first time the dynamic course with
complete clinical, radiological, and pathological information.

Case report

A 41-year-old Chinese male underwent LT on 23 December 2018
for hepatocellular carcinoma (single, 3 cm in diameter) in the
setting of Wilson’s disease. No specific pathology was observed

in the donated liver at the time of transplantation (Figure 1A).
The transplant operation was performed successfully. The pa-
tient was discharged 14 days after LT and administered a taper-
ing course of corticosteroids, mycophenolate mofetil (MMF),
and tacrolimus (4 mg twice daily).

The patient was readmitted on day 36 after LT due to symp-
toms of abdominal distension and weight gain of 3 kg. Physical
examination revealed shifting dullness. The results of labora-
tory examination including hepatic function, renal function,
blood routine, and coagulation function were normal. The se-
rum trough concentration of tacrolimus was 6.1 ng/mL.
Ultrasonography demonstrated a moderate amount of ascites
and enlarged liver without hepatic vascular problems. The im-
munosuppressive regimen at that time included tacrolimus
(4 mg twice daily) combined with MMF (750 mg twice daily).
Although diuretics were administered, the patient’s symptoms
deteriorated with 9 kg weight gain on day 52 after transplanta-
tion. Abdominal computed tomography (CT) showed an en-
larged liver with patchy enhancement, massive ascites, and
obscured hepatic veins (Figure 1B). Serological testing
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demonstrated abnormal hepatic and renal function. The serum
trough concentration of the tacrolimus was 9.2 ng/mL and the
patient tested negative for hepatitis A, B, C, D, and E virus as
well as cytomegalovirus and Epstein-Barr virus. Abdominal par-
acentesis showed no evidence of infection. A percutaneous liver
biopsy was performed after complete drainage of the ascites on
day 58 after transplantation. Sinusoidal congestion and deposi-
tion of collagenous fiber in the centrilobular veins were ob-
served on the pathological slides (Figure 1C) in favor of the
diagnosis of HSOS, excluding rejection, hepatotropic virus infec-
tion, chylous fistula, and obstruction of outflow. Based on this,
we speculated that HSOS was secondary to tacrolimus due to its
potential hepatotoxicity. Therefore, we switched the treatment
from tacrolimus to cyclosporine A (CSA) 150 mg twice daily,
with MMF being continued.

On day 90 after LT, the patient’s symptoms alleviated with
10 kg weight loss from the maximum weight. Abdomen CT scan
showed improved patchy enhancement, mild ascites, and clear
hepatic veins (Figure 1D). Hepatic and renal functions were nor-
mal. On day 136, CT scan showed normal liver and hepatic veins
without ascites (Figure 1F) and hepatic and renal functions
remained normal. On day 174, the second liver biopsy was per-
formed and the pathology demonstrated no histologic features
of HSOS (Figure 1E). The patient remained asymptomatic on
CSA and MMF. Clinical characteristics during the disease course
are shown in Supplementary Table 1.

Discussion

HSOS is a rare complication in LT recipients, with a reported in-
cidence of �2% in the literature [9]. Despite its low incidence,
HSOS can still cause graft failure. HSOS after LT is diagnosed

after excluding other causative factors that can result in the ob-
struction of liver blood flow, such as rejection, hepatotropic vi-
rus infection, biliary complications, and vascular thrombosis or
anastomosis stenosis. Extra-hepatic signs, such as ascites, hy-
drothorax, and splenomegaly, may be present. The typical CT
findings include diffuse hepatomegaly, mottle-like heteroge-
neous hepatic parenchymal enhancement, and stenotic or ob-
scured hepatic vein lumen [2]. Pathology is the golden
diagnostic criterion characterized by sinusoid congestion, fibro-
sis and occlusion of hepatic lobular veins, and hepatic cell hem-
orrhagic necrosis.

Acute cellular rejection (ACR) is a major causative factor
for HSOS in LT recipients [3, 9]. Azathioprine (AZA) therapy is
another recognized predisposing factor for HSOS after organ
transplantation [4], but has been rarely used in the current era
due to its frequent vascular hepatotoxicity. With the applica-
tion of new immunosuppressants, the occurrence of ACR- and
AZA-related HSOS has decreased significantly. However, cau-
tion should be paid to the new immunosuppressants that are
metabolized by the liver, such as tacrolimus. Tacrolimus is
one of the most widely used calcineurin inhibitors and has
been proven to be safe and effective in the prophylaxis and
treatment of acute rejection among organ transplants. Newly
diagnosed HSOS cases caused by tacrolimus have been
reported in lung [5] and pancreas transplantations [6], as well
as in LT recipients [7, 8]. The mechanism by which tacrolimus
causes HSOS is unclear. A better comprehension of the genetic
polymorphisms of cytochrome P450 and glutathione-S-
transferase may be important in understanding the pathogen-
esis of HSOS [10]. Due to the lack of specific therapies for
HSOS [1, 2], timely identification and removal of the initiating
factor are crucial.

Figure 1.Pathological manifestations and computed tomography imaging of the liver. Histological examination of the donated liver at the time of transplantation is

normal (A). Liver biopsy shows significant dilation and congestion of the hepatic sinusoids in zone 3 of the hepatic acinus, regional hepatocellular necrosis, infiltration

of the space of Disse by a few red blood cells, and deposition of collagenous fiber in the centrilobular veins on day 58 after transplantation (C) and recovered sinusoidal

and centrilobular vein lesions on day 174 after transplantation (E). Abdominal computed tomography scan shows enlarged liver with patchy enhancement, massive as-

cites, and obscured hepatic veins on day 52 after transplantation (B), improved patchy enhancement, reduced ascites, and clear hepatic veins on day 90 after transplan-

tation (D), and normal liver and hepatic veins without ascites on day 136 after transplantation (F). A, HE staining, �100; C, HE staining, �200; E, HE staining, �200.
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The patient in our study manifested abdominal distension,
weight gain, and refractory ascites after LT, which were not re-
lieved by routine diuretic therapy. HSOS was diagnosed accord-
ing to the characteristic histological manifestations with
congestion of the hepatic sinusoids. Considering that there was
no evidence of rejection and AZA and other suspicious drugs
were not applied, we speculated that tacrolimus was the main
predisposing factor for HSOS. Clinical, radiological, and histo-
logical evidence of HSOS regression was observed after tacroli-
mus discontinuation, which further supported the inference
that HSOS was triggered by tacrolimus. To the best of our
knowledge, this is the first case reported with sequential liver
biopsies, which provides direct evidence for tacrolimus-
associated HSOS.

In conclusion, we describe a case of HSOS after LT, which
was reversed following the withdrawal of tacrolimus.
Tacrolimus should be considered a possible causative agent in
LT recipients who present with HSOS on liver grafts.

Supplementary data

Supplementary data is available at Gastroenterology Report
online.
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