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Abstract 

We present the first reported case of pseudocirrhosis arising after a dramatic response to 

chemotherapy in metastatic gastric cancer. A 74-year-old man was diagnosed with gastric 

adenocarcinoma having multiple liver metastases. His general condition was poor, with an 

Eastern Cooperative Oncology Group performance status of 3, inadequate oral intake, and 

jaundice (total bilirubin 2.8 mg/dl). Chemotherapy with oxaliplatin, L-leucovorin, and 5-

fluorouracil (modified FOLFOX-6) was initiated. After four treatment cycles, he experienced a 

marked regression of liver metastases; however, he developed massive ascites with a lobular 

liver surface and segmental atrophy, which were consistent with pseudocirrhosis. Chemo-

therapy was continued along with ascites management. Thereafter, ascites disappeared, and 

a complete response of the metastatic lesions was achieved at 11 months after initial treat-

ment. He had no evidence of disease progression at 30 months after initial chemotherapy. 

This report suggests clinicians should recognize this entity, even in gastric cancer metastatic 

to the liver. © 2016 The Author(s) 

 Published by S. Karger AG, Basel 
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Introduction 

Pseudocirrhosis is a radiological term that refers to the development of diffuse hepatic 
nodularity in patients with cancer metastatic to the liver [1]. It is characterized by morpho-
logical changes resembling liver cirrhosis, such as a lobular hepatic contour, retraction of the 
capsular surface, segmental atrophy, and enlargement of the caudate lobe [2]. Although 
pseudocirrhosis often lacks the typical pathological features of cirrhosis, the clinical manifes-
tations of portal hypertension, such as ascites and varices, and hepatic failure can be fatal as 
they are common in classic liver cirrhosis [3–8]. Pseudocirrhosis has mostly been observed 
in patients with breast cancer metastatic to the liver [5–7, 9–11] but is uncommon in other 
malignancies. There are only sporadic reports in thyroid [3], pancreatic [12], esophageal 
[13], small-cell lung [14], and colon cancers [15]. Here, we report the first case of a patient 
with metastatic gastric cancer who developed pseudocirrhosis during a dramatic response 
to chemotherapy. 

Case Report 

A 74-year-old man who developed anorexia, a sense of abdominal distension, and gen-
eral malaise was referred to our hospital with a diagnosis of gastric adenocarcinoma. Upper 
gastrointestinal endoscopy revealed a type 2 advanced gastric cancer located in the antrum 
(fig. 1a). Histological examination of biopsy samples revealed well-differentiated adenocar-
cinoma. Blood chemistry revealed the following findings: albumin, 1.8 mg/dl; aspartate ami-
notransaminase (AST), 119 IU/l; alanine aminotransaminase (ALT), 57 IU/l; lactate dehy-
drogenase, 3,130 IU/l, and total bilirubin, 2.8 mg/dl. Serum concentrations of carcinoembry-
onic antigen and carbohydrate antigen 19-9 (CA 19-9) were highly elevated to 1,358.0 ng/ml 
and 291.9 U/ml, respectively. An abdominal computed tomography (CT) revealed multiple 
liver metastases, enlargement of both hepatic lobes, and a small amount of ascites in the 
perihepatic space (fig. 1b). His oral intake was poor, and he had an Eastern Cooperative On-
cology Group performance status of 3. Although we proposed the best supportive care, the 
patient and his family strongly wished to receive chemotherapy. Therefore, a modified FOL-
FOX-6 regimen (85 mg/m2 oxaliplatin and 200 mg/m2 L-leucovorin as a 2-hour infusion on 
day 1, followed by a 400-mg/m2 bolus of 5-fluorouracil on day 1, and a 46-hour infusion of 
2,400 mg/m2 5-fluorouracil) was initiated at 2-week intervals.  

After four cycles, CT revealed remarkable regression of the liver metastases with a nod-
ular liver contour, liver volume loss, massive ascites, and pleural effusion (fig. 2a). Spleno-
megaly was not observed. The patient’s condition radiologically mimicked liver cirrhosis. 
Hypoalbuminemia persisted (albumin 1.8 g/dl); however, his liver enzyme levels normalized 
(AST, 33 IU/l; ALT, 24 IU/l; lactate dehydrogenase, 182 IU/l, and total bilirubin, 1.8 mg/dl), 
and the level of tumor markers decreased (carcinoembryonic antigen, 64.0 ng/ml and CA 
19-9, 63.4 U/ml). The serum ammonia level was within the upper limit of normal. He had no 
history of alcohol abuse. Serological studies investigating viral and autoimmune etiologies of 
cirrhosis were negative. The ascites were transudative, and cytology demonstrated no ma-
lignant cells. Treatment comprising abdominal paracentesis and diuretic medications (furo-
semide and spironolactone) was performed for worsening abdominal distension and pe-
ripheral edema. After the ascites reached a manageable level, the patient was discharged and 
reinitiated chemotherapy with a combination therapy of S-1 and oxaliplatin (oral 40 mg/m2 
S-1 twice daily for 2 weeks with 100 mg/m2 oxaliplatin on day 1 every 3 weeks) on an out-
patient basis. CT revealed further regression of the liver metastases and decreased the asci-



108 

 

Case Rep Oncol 2016;9:106–111 

DOI: 10.1159/000443876 
 

© 2016 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cro 

Mitani et al.: Pseudocirrhosis in Gastric Cancer with Diffuse Liver Metastases after a 

Dramatic Response to Chemotherapy  

 

 

 

tes 5 months after initial treatment (fig. 2b); the ascites disappeared 8 months after initial 
treatment (fig. 2c). During tapering of the diuretics, no evidence of increasing ascites was 
observed, and the serum albumin level recovered to 3.7 g/dl; therefore, diuretics were dis-
continued. Oxaliplatin was withdrawn from the treatment because of peripheral neuropathy, 
and S-1 monotherapy was continued.  

After 11 months of initial treatment, CT revealed complete remission of the liver metas-
tases (fig. 2d). Upper gastrointestinal endoscopy revealed a red scar instead of the tumor, 
and no tumor cells were detected in the lesion by biopsy (fig. 2e), leading to the achievement 
of a complete response. He was maintained on S-1 monotherapy, and a complete response 
has been maintained for 30 months after initial chemotherapy. 

Discussion 

To the best of our knowledge, this is the first reported case of pseudocirrhosis arising 
from metastatic gastric cancer. Most of the reports on pseudocirrhosis have involved metas-
tasis of breast cancer to the liver. Two studies with relatively large cohorts revealed that 
hepatic contour abnormalities frequently occur in metastatic breast cancer, with incidences 
of 50% (29 of 58 patients) and 75% (68 of 91 patients), respectively [4, 9]. Diffuse contour 
abnormalities mimicking cirrhosis were observed in 18% (16 of 91) of patients [4]. In a re-
port by Fennessy et al. [9], this morphological change was closely associated with larger 
metastases and both increases and decreases in the subjacent lesion size. 

The precise mechanism underlying the onset of pseudocirrhosis remains unclear; how-
ever, now it is presumed to be attributed to two etiologies: (1) hepatic response and/or 
hepatotoxic effects to chemotherapy, and (2) diffuse tumor infiltration with desmoplastic 
reaction [5, 6, 11]. In the former, chemotherapy induces hepatic retraction with a lobular 
contour by both an increase and decrease in the subjacent tumor size [2, 9]. In the latter, 
pseudocirrhosis occurs in the absence or presence of prior systemic chemotherapy, and 
hepatic histology demonstrates extensive tumor infiltration and desmoplastic fibrosis [5, 6, 
11]. It is considered that nodular regenerative hyperplasia (NRH), which is characterized by 
the widespread transformation of normal hepatic parenchyma into regenerative nodules 
with no or minimal bridging fibrosis, is related to pseudocirrhosis development [2]. In the 
series by Young et al. [2], 6 of 7 patients with breast cancer, from whom pathological speci-
mens were available, had pathological findings suggestive of NRH. Oxaliplatin, which was 
administered to our patient, is a well-known causative agent of NRH; however, previous 
reports did not reveal clear association between specific chemotherapeutic agents or doses 
and pseudocirrhosis, and further investigation is warranted to clarify its association [4, 9].  

The absence of liver biopsy is a major obstacle to our investigation of the pathogenesis 
of pseudocirrhosis. However, our patient had radiographical findings and a clinical course 
typical of pseudocirrhosis that rapidly progressed in response to chemotherapy. This sup-
ports a report by Young et al. [2] that pseudocirrhosis evolved over 1–3 months in 19 pa-
tients with serial CT scans. The increasing amount of ascites due to pseudocirrhosis can be 
mistaken for disease progression, particularly in gastric cancer with carcinomatous peritoni-
tis, because it is caused by both progression and regression of liver metastases. Considering 
recent advances in chemotherapeutic agents, this condition may become increasingly fre-
quent. Moreover, complications, such as hepatic encephalopathy and variceal bleeding, are 
sometimes fatal [3–8]. This indicates that pseudocirrhosis, including classic cirrhosis, has 
clinical significance and that early recognition and appropriate management are crucial. 
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In conclusion, this report indicates that pseudocirrhosis can occur while achieving a 
chemotherapeutic response in metastatic gastric cancer as well as in metastatic breast can-
cer. Clinicians should recognize pseudocirrhosis and provide appropriate management, even 
during chemotherapy for gastric cancer. 
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Fig. 1. a Endoscopic examination reveals type 2 advanced gastric cancer located in the antrum. b An initial 

abdominal CT reveals multiple metastatic lesions in the whole liver and ascites around the perihepatic 

space. 
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Fig. 2. a CT after four treatment cycles revealed remarkable regression of the liver metastases and in-

creased ascites. The scan also revealed decreased hepatic volume and a lobulation of the hepatic contour, 

which indicated pseudocirrhosis. Splenomegaly was not observed. b CT performed 5 months after initial 

treatment revealed further regression of the liver metastases and decreased ascites. c CT performed 8 

months after initial treatment revealed that the ascites had disappeared. d CT performed 11 months after 

initial treatment revealed that the liver metastases had disappeared. e Endoscopic examination per-

formed 9 months after initial treatment revealed that the primary tumor had been replaced by a red scar. 

No tumor cells were detected in a biopsy of the scar tissue. 
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