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Abstract

BACKGROUND

Sinusoidal obstruction syndrome (SOS) has been reported after oxaliplatin-based
chemotherapy, but liver fibrosis and non-cirrhotic portal hypertension (NCPH) are

rarely reported.

CASE SUMMARY

Here, we describe the case of a 64-year-old woman who developed isolated gastric
variceal bleeding 16 mo after completing eight cycles of oxaliplatin combined with
capecitabine chemotherapy after colon cancer resection. Surprisingly, splenomegaly
and thrombocytopenia were not accompanied by variceal bleeding, which has been
reported to have predictive value for gastric variceal formation. However, a liver biopsy
showed fibrosis in the portal area, suggesting NCPH. The patient underwent

endoscopic treatment and experienced no further symptoms.

CONCLUSION
It is necessary to guard against long-term complications after oxaliplatin-based
chemotherapy. Sometimes splenic size and platelet level may not always accurately

predict the occurrence of portal hypertension.
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Core Tip: The occurrence of portal hypertension after oxaliplatin chemotherapy is
mostly considered to be related to sinusoidal obstruction syndrome (SOS), and few
studies clearly support non-cirrhotic portal hypertension (NCPH). We present a case of
isolated gastric variceal bleeding after oxaliplatin chemotherapy. The pathological

results support NCPH.




INTRODUCTION

The third-generation platinum anticancer drug, oxaliplatin, is often used in combination
with 5-fluorouracil or capecitabine as one of the main chemotherapy strategies for
neoadjuvant/adjuvant treatment of stage III and metastatic colon cancerl!l. Oxaliplatin
can induce different degrees of liver injury, from mild to acute liver failure, and
sinusoidal obstruction syndrome (SOS) is a characteristic manifestation. In addition,
chronic injury from endothelial cell damage and architectural distortion may develop
nodular regenerative hyperplasia (NRH) and non-cirrhotic portal hypertension (NCPH)
years after chemotherapyl?l. As a result, there are manifestations of portal hypertension,
such as splenomegaly, thrombocytopenia, ascites, and esophagogastric varices. Since
these complications occur long after chemotherapy ﬁ)mpletion, clinicians may not
attribute these findings to oxaliplatin. Here, we report the case of a 64-year-old woman
who was treated with eight cycles of oxaliplatin combined with capecitabine after
radical resection of the right colon for ascending colon cancer. Isolated gastric variceal
bleeding was diagnosed and treated endoscopically, but there was no obvious
accompanying splenomegaly, thrombocytopenia, or broadened portal vein. The liver
biopsy was indicative of NCPH.

CASE PRESENTATION

Chief complaints
A 64-year-old woman was transferred to our hospital on account of hematemesis and

melena.

History of present illness

The patient complained of hematemesis and melena 2 days prior to presentation. She
underwent hemostasis and rehydration at the previous hospital. Colonoscopy and
gastroscopy were successively performed, and severe gastric varices were found before

administration.




History of past illness

Laparoscopic radical resection of right colon cancer had been performed 16 mo earlier
due to ascending colon cancer (pT4N2Mx). Preoperative gastroscopy did not show any
abnormalities (Figure 1). She received eight cycles of oxaliplatin combined with
capecitabine for 6 mo postoperatively. No tumor recurrence was found after

intermittent re-examination.

Personal and family history
The patient had no known history of liver disease. She had no history of habitual use of
alcohol and no significant history of exposure to liver injury-inducing drugs other than

chemotherapy.

ysical examination
The patient’s temperature was 36.6°C, heart rate was 93 bpm, respiratory rate was 16
breaths per minute, blood pressure was 125/65 mmHg, and oxygen saturation in room
air was 98%. The patient had an anemic appearance and pale palpebral conjunctiva. No
signs of chronic liver disease, such as palmar erythema and spider nevus, were found.

No significant enlargement of the liver or spleen was detected on palpation.

Laboratory examinations

Blood examination indicated severe anemia with normal levels of leukocytes and
platelets. Prothrombin time was normal with a slight increase in plasma D-dimer level.
Liver function test indicated mild hypoproteinemia with normal transaminase and
bilirubin levels; renal function was normal. Liver tests were negative for hepatitis
viruses; autoimmune liver diseases; and metabolic liver diseases, such as

hepatolenticular degeneration and hemochromatosis (Table 1).

Imaging examinations




An enhanced computed tomography (CT) scan of the abdomen and pelvis showed
postoperative changes of the colon, an irregular liver contour, slightly enlarged spleen,
low-grade fatty liver, and varices in the gastric fundus with gastro-renal shunting
(Figure 2). Contrast-enhanced ultrasonography showed that the size of the spleen was
42 cm x 11.2 cm. The diameter of the retropancreatic splenic vein was 0.67 cm with a

mean blood flow velocity of 33.0 cm/s and volume flow of 528.7 mL/ min.

Pathological examination
A transjugular liver biopsy was performed, and the hepatic venous pressure gradient
(HVPG, wedged hepatic venous pressure - free hepatic venous pressure) was measured
as 15 mmHg. Liver biopsy showed that the hepatic lobule was essentially complete with
sinusoidal dilatation, and no pseudolobular formation was observed. Hepatocyte
nuclear size slightly varied. Focal perisinusoidal fibrosis could be observed in the
hepatic central vein area, which showed a diffuse distribution of necrotic hepatocytes
engulfed by phagocytes. There were slight inflammatory reactions in hepatic portal
areas, with slight fibrosis in the interstitium and around the bile duct. The vascular wall

of the portal vein was thickened, indicating portal hypertension, and the final

pathological diagnosis considered NCPH (Figure 4).

FINAL DIAGNOSIS

The final diagnosis of the presented case was NCPH due to oxaliplatin.

TREATMENT

After admission, the patient was immediately administered with octreotide (50 ug/h,
iv, for72h), proton pump inhibitor, omeprazole (8 mg/h, iv, for 72h), and
hemocoagulase. An erythrocyte suspension of volume, 400 mL, was transfused.
Gastroscopy after cessation of active gastrointestinal bleeding revealed severe isolated
gastric varices in the fundus of the stomach, Lg-f, F3, Cb, and RC2 (Figure 3).

Cyanoacrylate glue was injected.




OUTCOME AND FOLLOW-UP

The patient had an uneventful postoperative clinical course. Therefore, she was
discharged 7 days after operation. Beta blockers were not administered because the
patient' s mean heart rate was 58+6 bpm. During a follow-up visit 2 mo after the
operation, signs of anemia was absent and a new gastroscopy showed varices in fundus

of stomach relieved obviously.

DISCUSSION

As one of the main chemotherapeutic agents for stage III and metastatic colon
cancer, oxaliplatin is widely used in chemotherapy. Common side effects of oxaliplatin
are neurotoxicity, gastrointestinal reactions, and hematological toxicity. In recent years,
SOS has received more attention as a long-term complication of oxaliplatin use, and its
reported incidence rate ranges from 19% to 52%05 4, SOéis an obliterative venulitis of
the terminal hepatic venules, which is characterized by jaundice, right upper quadrant
pain, tender hepatomegaly, ascites, and unexplained weight gain. SOS usually occurs as
a result of cytoreductive therapy prior to hematopoietic stem cell transplantation
(HSCT). In China, it is often associated with the oral intake of plants that contain
pyrrolidine alkaloids. This patient did not have any significant history of exposure to
liver injury-inducing drugs other than chemotherapy. Therefore, the liver damage was
considered to be directly related to oxaliplatin-containing chemotherapy.

The mechanism by which oxaliplatin causes hepatic sinusoidal injury is relatively
clear. The inflammation caused by oxaliplatin can increase the expression of many
cytokines and chemokinesl®], leading to atrophy and apoptosis of hepatocytes around
the hepatic sinusoids, which decreases the supporting capacity. Oxidative stress!®l and
glutathione depletionl’! caused by oxaliplatin metabolism could destroy the integrity
and permeability of liver sinusoidal endothelial cells (LSECs). Necrotic LSECs and red
blood cells can then form emboli with platelets, which causes obstruction and

expansion of the hepatic sinusoids, leading to SOS. LSECs produce cytokines and




inflammatory factors, such as interleukin-6, platelet-derived growth factor, tissue
inhibitor of metalloproteinase, matrix metalloproteinases, and vascular endothelial
growth factor. These activate hepatic stellate cells to increase collagen levels in the
extracellular matrix, ultimately leading to hepatic fibrosisl®l that can progress to NRH,
NCPH, and portal sclerosis in subsequent years.

In the pathological examination of our patient, there was an obvious expansion of
the hepatic sinusoids with fibrosis in the hepatic sinusoids and portal areas. The lack of
typical SOS manifestations, such as intrasinusoidal hemorrhage, thrombosis, and
obstruction, suggested NCPH. This pathological manifestation was similar to that
described by Ryuta et al. In that case, esophageal and gastric varices were found 3.5
years after the termination of oxaliplatin-based chemotherapy, compared to 16 mo in
this report. Both patients developed ltag-term portal complications after chemotherapy
completion. Vigano et all'%l analyzed liver injury reversibility after the interruption of
chemotherapy and reported that SOS may resolve within 9 mo. Therefore, we suspected
that the sinusoidal injury in this patient was not enough to cause typical clinical
presentations of SOS, which had gradually recovered after chemotherapy termination.
However, fibrosis persisted in the hepatic sinusoids and portal areas, resulting in portal
hypertension and severe gastric variceal bleeding.

NCPH etiology can be divided into five groups: infection, immune disorders,
thrombophilia, genetic defect, and exposure history of drugs or poisonsl!ll. Currently,
drugs that can reportedly induce NCPH include difenoxin, azathioprine,
mercaptopurine, and allopurinoll2 13l A recent study proposed that oxaliplatin is
related to NCPH[?. The main clinical manifestations of NCPH are esophagogastric
varices, splenomegaly, thrombocytopenia, and ascites, with the first being the most
commonll. Park et all'3l investigated the predictors of portal hypertension formation
related to oxaliplatin use and found that noninvasive fibrosis prediction models
including, the age-platelet index, aspartate aminotransferase-to-platelet ratio index,
platelet-to-spleen ratio, and fibrosis-4 score, have good predictive values. Yosuke ef all1t]

reported that platelet count and spleen index under CT correlated with esophagogastric




variceal formation. These indicators are often used to screen whether patients need
gastroscopy because they are easily obtained. However, in this case, the patient had
severe isolated gastric varices accompanied by gastro-renal shunting. No obvious
increase in splenic volume or thrombocytopenia during or after chemotherapy was
observed, and no widening of the portal vein was observed on enhanced CT, which was
different from common esophagogastric varices related to oxaliplatin. These findings
exemplify why diagnoses may be missed. Apparently, gastroscopy was not performed
during follow-up after surgery and chemotherapy, which is why the varices were not
discovered until bleeding occurred.

Notably, NCPH is considered as pre-sinusoidal portal hypertension. Therefore,
HVPG in patients with NCPH may not exactly reflect portal hypertension with
measurements lower than those in patients with liver cirrhosis. A retrospective study
reported that the average HVPG of patients with NCPH was 8.3 + 4.5 mmHg, 60% of
patients had normal or slightly elevated HVPG (<10 mmHg), and 40% of patients had
HVPG >11 mmHgMl. The HVPG level in our patient was 15 mmHg, which was
significantly higher than normal, possibly due to hepatic sinusoidal injury and peri-
sinusoidal fibrosis.

Ligation and cyanoacrylate glue injection under gastroscopy are the first-line
treatment options for esophageal and gastric variceal bleeding in liver cirrhosis!'l, but
whether they are appropriate for esophageal and gastric variceal bleeding related to
NCPH remains controversial. A previous study reported that the effect of endoscopic
therapy in preventing variceal rebleeding in patients with NCPH is not ideal, compared
to its effect in preventing hepatitis B cirrhosis-related portal hypertension['®l. Due to
good functional liver reserve in patients with NCPH, transjugular intrahepatic
portosystemic shunt (TIPS) treatment has a lower rebleeding rate, and the incidence and
mortality of postoperative hepatic encephalopathy are lowerl'?l. For these reasons, TIPS
may be used as the first-line treatment for esophageal and gastric variceal bleeding due

to NCPH.




However, this report describes a patient with NCPH who underwent colon cancer
resection. Therefore, it is necessary to guard against the possibility of malignant tumor
recurrence and maintain good liver function, in case reoperation and additional
chemotherapy rounds are required. Liver compensation ability may decrease after TIPS
treatment. Instead, gastroscopic therapy was performed with successful cyanoacrylate

glue injection, and the patient was discharged.

CONCLUSION

Oxaliplatin can cause hepatic sinusoidal injury and SOS, which could lead to portal
hypertension years later. Splenomegaly and thrombocytopenia have a certain predictive
value for SOS occurrence in patients who previously received chemotherapy, but few
unique cases remain in the clinic. The formation of esophageal and gastric varices is the
only manifestation of portal hypertension; therefore, these patients are likely to be
misdiagnosed. Therefore, gastroscopy should be considered as part of follow-up after

oxaliplatin-based chemotherapy.
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