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Abstract. Pseudocirrhosis is a rare but important complication 
of metastatic cancer. We herein present the case of a patient 
with pseudocirrhosis occurring after a complete response to 
chemotherapy for metastatic gastric cancer was achieved. A 
72‑year‑old man was diagnosed with gastric adenocarcinoma 
with multiple liver metastases. The patient's general condi‑
tion was good, with an Eastern Cooperative Oncology Group 
performance status of 1. Chemotherapy with oxaliplatin and 
S‑1 was initiated and, after four cycles, the patient noticed 
sudden abdominal distension. Despite the marked regression 
of the liver metastases, massive ascites, segmental atrophy 
and esophageal varices developed, findings consistent with 
pseudocirrhosis. The patient achieved complete response for 
the primary and metastatic lesions. Following endoscopic 
ligation of the varices, he underwent subsequent chemotherapy 
with S‑1 only and management of his ascites for 6 months. At 
12 months after initial chemotherapy, the patient appeared to 
be disease‑free. In conclusion, clinicians should be aware of 
the possibility of pseudocirrhosis in cases of cancer metastasis 
to the liver, including metastatic gastric cancer.

Introduction

Although rare, pseudocirrhosis is an important complication 
of metastatic cancer. The radiological term pseudocirrhosis 
has been used to describe the development of diffuse hepatic 
nodules in patients with cancer metastasis to the liver  (1). 
Pseudocirrhosis presents with morphological changes similar 
to those of true liver cirrhosis, including lobular hepatic 
contour, a retracted capsular surface, segmental atrophy and 
an enlarged caudate lobe  (2). Similar to cirrhosis, portal 

hypertension that results in ascites and esophageal varices 
are often encountered in patients with pseudocirrhosis (3‑8). 
Pseudocirrhosis occurs most frequently in patients with breast 
cancer metastasizing to the liver (5‑7,9‑11), but it is uncommon 
with other malignancies, although it has been occasionally 
reported in association with thyroid  (3), pancreatic  (12), 
esophageal (13), small‑cell lung (14), colon (15) and gastric 
cancer (16). We herein report the rare case of a patient with 
metastatic gastric cancer who developed pseudocirrhosis after 
achieving complete response to chemotherapy.

Case report

A 72‑year‑old man was referred to the Gifu Municipal Hospital 
(Kashimacho, Japan) in March 2019 with anorexia, feeling of 
abdominal distension and general malaise. The patient was 
subjected to upper gastrointestinal endoscopy and was diag‑
nosed with advanced gastric cancer type 2, a classification 
used in Japan to grossly describe gastric cancer in which ulcer 
localization is visible to the naked eye, in the greater curvature 
of the stomach by (Fig. 1A). Histological examination of the 
biopsy samples revealed well‑differentiated adenocarcinoma. 
Blood chemistry testing revealed the following (Table  I): 
Albumin 3.5 mg/dl (normal range, 4.1‑5.1 mg/dl), aspartate 
aminotransferase 263 IU/l (normal range; 13‑30 IU/l), alanine 
aminotransferase 115 IU/l (normal range, 10‑42 IU/l), lactate 
dehydrogenase 1769 U/l (normal range, 124‑222 U/l) and total 
bilirubin 1.8 mg/dl (normal range, 0.4‑1.5 mg/dl). The carcino‑
embryonic antigen level was normal (3.7 ng/ml; normal range, 
0‑5 ng/ml), but that of carbohydrate antigen 19‑9 (CA19‑9) 
was highly elevated at 42.5 U/ml (normal range, 0‑37 U/ml). 
Abdominal CT examination revealed the presence of multiple 
liver metastases (Fig. 1B). The patient's oral intake was good, 
and his Eastern Cooperative Oncology Group performance 
status was 1. Therefore, he received chemotherapy with S‑1 
(orally at 40 mg/m2 twice a day for 2 weeks combined with 
130 mg/m2 oxaliplatin administered on day 1 every 3 weeks).

After 4  cycles of chemotherapy, the patient suddenly 
developed abdominal distention. CT examination revealed a 
nodular liver contour and liver volume loss, accompanied by 
marked regression of the liver metastases. Massive ascites and 
pleural effusion were also present (Fig. 2A). Radiologically, 
these findings mimicked those of liver cirrhosis, but the 
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liver enzyme levels were normal, and the CA19‑9 level had 
decreased to 11.0 U/ml (Table I). The patient did not report 
excessive alcohol intake, and the serological examinations 
performed to investigate viral and autoimmune etiologies of 
cirrhosis were negative. Cytology of the transudative ascites 
revealed no malignant cells. Repeat upper gastrointestinal 
endoscopy revealed esophageal varices (red color sign) and 
a red scar at the site of the primary tumor (Fig. 2B); further‑
more, the sample obtained by biopsy of the lesion was free of 
tumor cells. Positron emission tomography‑CT revealed no 

abnormal fluorodeoxyglucose accumulation in the stomach 
or liver (Fig. 2C). Thus, the patient was diagnosed with pseu‑
docirrhosis. Treatment with abdominal paracentesis and 
diuretics (furosemide and spironolactone) was initiated for 
his worsening abdominal distension and peripheral edema. 
The patient also underwent two sessions of endoscopic 
ligation of his esophageal varices with curative intent. 
The patient was discharged after his ascites was reduced 
to a manageable level, and chemotherapy was reinitiated 
with S‑1 alone at 40 mg/m2 orally twice daily for 4 weeks. 

Table I. Changes in the blood tests following chemotherapy.

	 Prior to	 After 1	 After 4 treatment	 12 months after
Blood test	 treatment	 treatment cycle	 cycles	 initial treatment

Aspartate aminotransferase (IU/l)	   263	   57	   54	   37
Alanine aminotransferase (IU/l)	   115	   30	   39	   20
Lactate dehydrogenase (IU/l)	 1,769	   ‑	  295	 195
Total bilirubin (mg/dl)	   1.8	   0.9	   2.0	   1.3
Carcinoembryonic antigen (ng/ml)	   3.7	   4.4	   7.2	   5.6
Carbohydrate antigen 19‑9 (U/ml)	 42.4	 12.4	 11.0	  11.1

Figure 1. Imaging prior to chemotherapy. (A) Endoscopic examination revealed advanced gastric cancer, type 2, located in the lesser curvature. (B) Initial 
abdominal CT examination revealed multiple metastatic lesions throughout the liver. 
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CT examination at 6  months after the initial treatment 
revealed total remission of the liver metastases and disap‑
pearance of the ascites (Fig. 3A). Therefore, the response 
to treatment was deemed as complete. At 12 months after 
the initial treatment, CT examination revealed no evidence 
of recurrence or metastasis. Another upper gastrointestinal 

endoscopic examination revealed the presence of a scar at 
the primary tumor site (Fig. 3B), and no tumor cells were 
detected following biopsy of the lesion. The patient was 
maintained on S‑1 monotherapy, and the complete response 
was confirmed in April 2020 (12 months after the initial 
chemotherapy).

Figure 2. Imaging after four treatment cycles. (A) CT examination revealed marked regression of the liver metastases with accompanying nodular liver contour, 
loss of liver volume, massive ascites and pleural effusion, findings suggestive of pseudocirrhosis. (B) Endoscopic examination revealed esophageal varices, 
with a red scar at the site of the primary tumor. (C) Positron emission tomography‑CT examination revealed no abnormal accumulation of fluorodeoxyglucose 
in the stomach or liver. 
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Discussion

Pseudocirrhosis is a term used to describe a complication 
of cancer with multiple liver metastases, and its radiological 
appearance is similar to that of cirrhosis (17). However, there 
is no examination that can definitively distinguish pseudocir‑
rhosis from cirrhosis, and the typical histopathological findings 
of cirrhosis are lacking. The precise mechanism underlying the 
development of pseudocirrhosis remains unclear. However, it is 
currently attributed to two etiologies, either a process related 
to hepatic metastases, or toxicity resulting from systemic 
therapy (5,6,11). In the former, chemotherapy can induce hepatic 
retraction with a lobular contour from either an increase or 
decrease in the size of the subjacent tumor (2,9). In the latter, 
pseudocirrhosis can occur with or without prior systemic 
chemotherapy. Hepatic histology in this case may exhibit exten‑
sive tumor infiltration and desmoplastic fibrosis (5,6,11).

The only known case to date of pseudocirrhosis arising from 
metastatic gastric cancer was reported by Mitani et al (16). 
The majority of other reports on pseudocirrhosis are associ‑
ated with hepatic metastasis of breast cancer  (2,4‑11,18). 
Furthermore, although there have been some case reports of 
pseudocirrhosis in various primary cancers with liver metas‑
tases (3,12‑17,19), these reports suggested no correlation with 
the specific type of cancer.

Nodular regenerative hyperplasia, which presents as 
a widespread transformation of normal hepatic paren‑
chyma into regenerative nodules with little or no bridging 
fibrosis, may also be associated with the development of 
pseudocirrhosis (2). There are some reports that pseudocir‑
rhosis occurs when using oxaliplatin for gastric, colon, or 
pancreatic cancer (12,15,16), and oxaliplatin is well known 
to cause nodular regenerative hyperplasia. However, the 
chemotherapeutic agents that can worsen pseudocirrhosis 
remain unclear, and no chemotherapeutic agent has yet been 
identified as the sole culprit (4,19).

Adike et al (18) reported abdominal distention with ascites 
as the most common initial presentation of pseudocirrhosis. In 
addition, certain severe complications, such as hepatic enceph‑
alopathy and variceal bleeding, may occasionally result in a 
fatal outcome (3‑8), which indicates the clinical significance 
of pseudocirrhosis, as well as classic cirrhosis, and the impor‑
tance of early detection and appropriate management (16).

In conclusion, pseudocirrhosis may occur during the 
achievement of a chemotherapeutic response in metastatic 
gastric or breast cancer. Thus, clinicians must be aware of this 
entity and recognize the onset of pseudocirrhosis in order to 
administer appropriate treatment in a timely manner, even 
when the patients are receiving chemotherapy for gastric 
cancer.

Figure 3. Imaging examination at 6 and 12 months post‑treatment. (A) CT examination performed 6 months after the initial treatment revealed disappearance 
of the liver metastases and ascites. (B) CT examination performed 12 months after the initial treatment revealed no evidence of recurrence or metastasis. 
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