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Abstract. Oxaliplatin is a platinum-based antineoplastic agent 
used in cancer chemotherapy. Oxaliplatin-induced hepatic 
sinusoidal obstruction syndrome (HSOS) has been reported in 
the context of chemotherapy for liver metastasis of colorectal 
cancer. However, to the best of our knowledge, there is no report 
of oxaliplatin-associated HSOS in patients with gastric cancer. 
The present study reported a patient with gastric cancer who 
received proximal gastrectomy and oxaliplatin-containing 
chemotherapy. Contrast-enhanced computed tomography 
revealed that liver parenchyma appeared heterogeneous and 
demonstrated hypoattenuation in the portal phase. In dynamic 
contrast-enhanced magnetic resonance imaging, hypointense 
heterogeneity was demonstrated in the portal-venous phase. 
Pathological examination indicated distinctive multifocal sinu-
soidal dilatation. In conclusion, the present report indicated 
a case of oxaliplatin-induced HSOS in a patient with gastric 
cancer who received oxaliplatin-contained chemotherapy.

Introduction

Gastric cancer is one of the leading causes of cancer-related 
mortality worldwide. Despite a decrease in its incidence in 
some regions of the world, gastric cancer remains a major 
clinical challenge as the majority of cases are diagnosed in an 
advanced stage, with a poor prognosis and limited treatment 
options (1). Oxaliplatin, a platinum-based antineoplastic agent, 
is used as an essential part of chemotherapeutic regimens for 
colorectal liver metastasis (2). Oxaliplatin-based regimens 

have been associated with the development of injury to the 
hepatic parenchyma in the form of hepatic sinusoidal obstruc-
tion syndrome (HSOS) (3-6). Since oxaliplatin-induced severe 
hepatic sinusoidal obstruction was first reported in 2004 (7), 
oxaliplatin-induced hepatic injury has become a major 
concern in patients with metastatic colorectal cancer (8-11). 
To the best of our knowledge, there have been no previously 
published reports on oxaliplatin-induced HSOS in other 
types of solid cancer. The present study described a case of 
oxaliplatin-induced HSOS in a patient with gastric cancer who 
received oxaliplatin-containing chemotherapy.

Case report

A 52-year-old man received gastroscopy because of dysphagia 
at Union hospital, Tongji Medical College (Wuhan, China) in 
Feb 2016. Gastroscopic examination indicated cardia-fundus 
neoplasia and pathological examination demonstrated gastric 
adnenocarcinoma. Subsequently, the patient underwent prox-
imal gastrectomy for cardia-fundus gastric carcinoma and the 
pathological diagnosis was stage pT3N0M0 moderately and 
well-differentiated tubular adenocarcinoma. For treatment, 
the patient received five cycles of S‑1 and oxaliplatin (SOX) 
regimen, consisting of intravenous injection of 130 mg/m2 
oxaliplatin (Sanofi Pharmaceutical, Gentilly, France) on day 
1 followed by oral administration of 50 mg TGOP capsules 
(50 mg tegafur, 14.5 mg gimeracil and 49 mg oteracil potas-
sium; Qilu Pharmaceutical Co., Ltd., Jinan, China) twice daily 
on days 1‑14, every 3 weeks. Following the five cycles of SOX, 
the patient presented no abnormal symptoms, and the results 
of blood routine examination and liver function tests were 
normal. The patient had no previous history of liver disease 
and denied alcohol use.

The patient received a general check-up before the 
sixth cycle of SOX on schedule. Peripheral blood routine 
examination results were as follows: White blood cells, 
3.79x109 cells/l; red blood cells, 3.38x1012 cells/l; and platelet 
count, 179x109 cells/l. Liver function test results were as follows: 
Total bilirubin, 6.6 mmol/l; direct bilirubin, 4.4 mmol/l; alanine 
aminotransferase, 34 U/l (normal range, 21-72 U/l); aspartate 
aminotransferase, 55 U/l (normal range, 17-59 U/l); alkaline 
phosphatase, 190 U/l (normal range, 40-150 U/l); γ-glutamyl 
transferase, 58 U/l (normal range, 17-53 U/l); total protein, 
64.9 g/l; and albumin, 32.1 g/l. Non‑invasive fibrosis scores 
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were as follows: Aspartate aminotransferase to platelet ratio 
index, 0.52; and fibrosis‑4 score, 2.74. Tests for hepatitis A, 
B, C, and E, Epstein-Barr virus, and cytomegalovirus infec-
tion were negative. Anti-nuclear antibody was weak positive; 
other autoantibodies were negative; immunoglobulin G level 
(18.3 g/l; normal range, 7.51-15.6 g/l) was increased and other 
immunoglobulin levels were within the normal range.

Enlargement of the lymph nodes was not observed in the 
patient through physical examination and ultrasonography. 
Contrast-enhanced computed tomography (CT) revealed that 
liver parenchyma appeared heterogeneous and demonstrated 
predominantly moderate hypoattenuation in the left and right 
lobe of the liver (Fig. 1) (8). On dynamic contrast-enhanced 
magnetic resonance imaging (12), heterogeneous hypointensity 

Figure 2. Liver parenchyma with a heterogeneous and predominantly hypointense appearance on T1-weighted gadolinium-enhanced MRI. (A) Pre-contrast, 
(B) artery phase, (C) portal phase and (D) hepatic venous phase images. A heterogeneous hypointense appearance (arrows) was revealed on the portal phase 
of contrast-enhanced MRI. MRI, magnetic resonance imaging.

Figure 1. Contrast-enhanced CT demonstrating heterogeneous hypoattenuation in the liver. (A) Pre-contrast, (B) artery phase, (C) portal phase and (D) hepatic 
venous phase images. Heterogeneous hypoattenuation (arrows) was demonstrated in the portal phase of contrast CT. CT, computed tomography.
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was demonstrated in the portal-venous phase (Fig. 2). In 
addition, the patient received liver biopsy. Tissue sections 
(5-µm thick) were fixed in formalin at room temperature, 
and paraffin-embedded liver samples were stained at room 
temperature with hematoxylin and eosin for standard histological 
examination using a light microscope. Pathological examination 
indicated distinctive multifocal sinusoidal dilatation without 
piecemeal necrosis, hepatic rosette formation and emperipolesis 
(Fig. 3). Written informed consent was obtained from the patient 
prior to publication of the present case report.

Discussion

HSOS, also known as veno-occlusive disease, is an oblit-
erative venulitis of the terminal hepatic venules (6). It 
occurs as a result of cytoreductive therapy prior to hema-
topoietic stem cell transplantation (HSCT), following 
oxaliplatin-containing chemotherapy for colorectal 
carcinoma metastatic to the liver, in patients taking pyrro-
lizidine alkaloid-containing herbal remedies (5,13,14). It 
is histologically characterized by sinusoidal dilatation, 
hepatocyte necrosis and obliterated hepatic venules due to 
damage to the sinusoidal endothelial cells (4). Sinusoidal 
changes induced by chemotherapeutic agents or pyrrolizidine 
alkaloid-containing herbals are caused by a direct toxicity 
to sinusoidal endothelial cells (12). In addition, toxic agents 
have an adverse effect on bone marrow progenitors of endo-
thelial cells that are responsible for the repair of sinusoidal 
lesions (15). The clinical presentations of HSOS include 
jaundice, right upper-quadrant pain and tender hepato-
megaly, ascites and unexplained weight gain. The diagnosis 
of a HSOS result from HSCT or pyrrolizidine alkaloid 
(PA)-containing herbals is based on a history of taking 
PAs-containing herbs and a classical triad of weight gain, 
painful hepatomegaly and jaundice (13,14). However, clinical 
manifestations of the patients with oxaliplatin-induced HSOS 
appear to be mild or absent (10). Thus, it is challenge to define 
HSOS in patients who have received oxaliplatin-contained 
chemotherapy. Notably, patients with oxaliplatin-induced 
HSOS may give rise to elevated morbidity rates and increased 

bleeding risk. Thus, it is important to identify HSOS in patients 
who receive oxaliplatin-contained chemotherapy.

The diagnosis of HSOS is established by histological 
examination; however, the patchy nature of HSOS incurs 
sampling variability that confines the diagnostic yield of 
the biopsy. Previous studies have demonstrated that CT 
and/or MRI scans may provide excellent strategies for the 
screening of oxaliplatin-induced HSOS (8,10,11,16). In the 
present study, heterogeneous and predominantly hypoat-
tenuation of the hepatic parenchyma was a distinctive 
radiological sign of oxaliplatin-induced HSOS on the CT 
scan. In addition, reticular hypointensity was an important 
indicator of oxaliplatin-induced HSOS observed from MRI 
in the patient. These imaging signs were also reported in 
previous studies (8,10,11,16). Notably, various studies have 
demonstrated that oxaliplatin-induced HSOS manifested as 
focal liver lesions and mimicked metastatic colon cancer 
in the liver (17,18). Thus, HSOS should have been differ-
entiated from metastatic gastric cancer. Details of history, 
careful observation of radiological findings, and histological 
examination provide assistance in distinguishing oxalipl-
atin-induced HSOS from metastatic cancer.

In conclusion, the present case report detailed oxalipl-
atin-induced HSOS in a patient with gastric cancer. HSOS 
should be considered as one of the potential causes of 
newly-developed hepatic lesions in patients with gastric 
cancer who receive oxaliplatin. The present case highlights 
that oxaliplatin may induce HSOS not only in metastatic colon 
cancer in the liver, but also in other types of cancer, such as 
gastric cancer. Further studies are required to identify char-
acteristics that predispose individuals to HSOS secondary to 
oxaliplatin and the prognosis of oxaliplatin-induced HSOS in 
gastric cancer.
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