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INTRODUCTION

Pseudocirrhosis is a radiologic term that describes the serial de-
velopment of diffuse hepatic nodularity caused by chemotherapy
for hepatic metastasis, especially from breast cancer."” It is charac-
terized by morphologic changes mimicking liver cirrhosis following
chronic liver diseases, such as multifocal capsular retraction and
enlargement of the caudate lobe, and is a potential cause of por-
tal hypertension and hepatic failure.”> However, the patients with
pseudocirrhosis do not unusually show the clinical features of true
cirrhosis. In this article, we present two cases demonstrating the
radiologic features of pseudocirrhosis following chemotherapy for
metastatic breast cancer.

CASE
Case 1
A 53 year-old woman visited the emergency department at our

institution complaining of back pain. On physical examination, a
palpable mass in the right breast was found. There were also signs

of jaundice, abdominal distension, and hepatomegaly. After fur-
ther examination including abdominal CT and breast ultrasonog-
raphy, she was diagnosed to have multiple liver and bone metas-
tases from breast cancer. The breast mass was proven to be an
invasive ductal adenocarcinoma by biopsy. Initial abdominal CT
scan showed hepatomegaly and decreased attenuation of the liver
parenchyma as well as multiple hepatic metastases in both lobes.
The contour of the liver was mildly lobulated and a small amount
of ascites was also noted in the perihepatic space. In addition,
thrombosis of bilateral intrahepatic portal veins was also seen (Fig.
1A). The patient was treated for her malignancy by combined che-
motherapy using paclitaxel and trastuzumab for palliation. Blood
chemistry revealed the following findings; hemoglobin, 15.0 g/dL;
leukocyte count, 11,500/mm*; platelet count, 214,000/mm’: total
protein, 5.8 g/dL; albumin 3.1 g/dL; total bilirubin 4.3 mg/dL; as-
partate aminotransferase (AST), 82 IU/L; alanine aminotransferase
(ALT), 385 IU/L; alkaline phosphatase (ALP), 600 IU/L; gamma-
glutamyl transpeptidase (GGT), 1,152 [U/mL. Immunologic tests
showed no evidence of hepatitis B or C viral infection. Assessment
of her tumor markers revealed carcinoembryonic antigen (CEA) to
be 680.82 ng/mL and serum carbohydrate associated antigen (CA)
19-9 to be 17,960 U/mL (normal range, 0-37 U/mL).

Abbreviations:

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; CA, carbohydrate associated antigen; CEA,
carcinoembryogenic antigen; GGT, gamma-glutamyl transpeptidase;
INR, international normalized ratio; NRH, nodular regenerative
hyperplasia
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Figure 1. A 53-year-old woman with hepatic metastasis from right breast cancer. (A) An initial CT scan shows multiple metastatic nodules in the
whole liver (arrows). Hepatomegaly is also noted, and the parenchymal attenuation is somewhat decreased. Small thrombus (open arrow) in the
right portal vein is seen. (B) One and half month later, follow-up CT scan shows that metastatic nodules are coalesced and less prominent (arrows).
The volume of liver is decreased, and capsular retraction is more prominent. The thrombus in the portal vein disappears. (C) Seven months later,
the last follow-up CT scan shows that the volume loss and capsular retraction of the liver is more and more prominent. Ascitic fluid around
perihepatic space and splenomegaly are newly developed, and suggests the signs of portal hypertension.

After six cycles of chemotherapy, a follow-up CT scan was per-
formed. It showed decreased hepatic volume and enlargement of
the caudate lobe. The metastatic lesions in the liver either de-
creased in size or coalesced with one another and portal vein
thrombosis was seen to resolve. The hepatic surface also became
more lobulated (Fig. 1B). The results of a follow-up of the blood
chemistry was as follows: hemoglobin, 9.4 g/dL; leukocyte count,
8,100/mm’; platelet count, 146,000/mm’; total protein, 4.4 g/dL;
albumin 2.7 g/dL; total bilirubin 1.5 mg/dL; AST, 43 IU/L; ALT, 14
[U/L; ALP, 180 IU/L; GGT, 98 IU/mL; prothrombin time of 87% and
international normalized ratio (INR), 1.09. CEA level had de-
creased to 6.10 ng/mL. However, a metastatic lesion was subse-
quently discovered in the cerebellum for which she underwent ra-
diation therapy and palliative chemotherapy consisting of
doxorubicin and cyclophosphamide. On the follow-up CT per-
formed after 7 months, shrinkage of liver volume and surface nod-
ularity were more prominent. The amount of perihepatic ascites
also increased compared with the previous CT scan (Fig. 1C).

Finally, she expired due to multi-organ failure and worsening
metastasis 17 months after initial hospitalization.

Case 2

A 25 year-old woman was diagnosed with invasive ductal ade-
nocarcinoma of the left breast (stage T3N2MO). She was initially
treated with neoadjuvant chemotherapy using doxorubicin and cy-
clophosphamide and received left modified radical mastectomy.
She underwent four cycles of adjuvant chemotherapy using the
same regimens, and followed by radiation therapy combined with
chemotherapy using paclitaxel and hormonal therapy using
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tamoxifen. After 24 months, the patient developed multiple he-
patic lesions that had metastasized from the breast cancer. Blood
chemistry revealed the following findings at the time; hemoglobin,
10.9 g/dL; leukocyte count, 3,110/mm’; platelet count, 227,000/
mm’; total protein, 8.2 g/dL; albumin 4.3 g/dL; total bilirubin 0.9
mg/dL; AST, 110 IU/L; ALT, 64 IU/L; ALP, 127 IU/L. Tumor analysis
revealed a CA15-3 level of 206 U/mL (normal range, 0-28 U/mL).
She was immunologically negative for hepatitis B and C viral infec-
tion. Combined chemotherapy using docetaxel and cisplatin was
initiated. A follow-up CT performed after 2 months revealed the
development of hepatomegaly and decreased parenchymal atten-
uation of the liver suggesting fatty infiltration. Some metastatic
lesions in the liver coalesced while others decreased (Fig. 2B). A
follow-up of the blood chemistry revealed the following: hemoglo-
bin, 8.5 g/dL; leukocyte count, 530/mm’; platelet count, 50,000/
mm’: total protein, 5.1 g/dL; albumin 2.7 g/dL; total bilirubin 2.4
mg/dL; AST, 233 IU/L; ALT, 74 IU/L; ALP, 476 I1U/L. CA15-3 had in-
creased to 560 U/mL. CT performed after 5 months showed that
the liver volume had decreased, while hypertrophy of the left liver
was noted. In addition, the hepatic surface had become more lob-
ulated (Fig. 2C). On the final follow-up CT performed after 9
months, the shrinkage of the liver was more prominent and peri-
hepatic ascites had developed (Fig. 2D). Follow-up blood chemis-
try showed that the total bilirubin level and hepatic enzymes had
decreased (total bilirubin, 1.2 mg/dL; AST, 93 IU/L; ALT, 66 IU/L),
and that CA15-3 had also decreased to 140 U/mL. Thereafter, ful-
minant hepatic failure developed at which time her serum bilirubin
level increased to 32.3 mg/dL. She expired a year after initial de-
tection of hepatic metastasis.
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Figure 2. A 25-year-old woman with multiple hepatic metastases from left breast cancer. (A) On the initial CT scan, numerous metastases (arrows)
scattered in the whole liver are noted, and neither decreased volume nor capsular retraction of the liver is seen. (B) Two months later, the
metastases are decreased and coalesced (arrows). The liver volume is increased, and the contour of the liver becomes lobulated. The parenchymal
attenuation is decreased due to fatty change. (C) On 5 months from the initial CT, the follow-up CT shows geographic lesions around coalesced
metastatic lesions are developed. Decreased hepatic volume and capsular retraction are noted. (D) On the last follow-up after 9 months, the
shrinkage of the liver is more prominent and perihepatic ascites is developed.

DISCUSSION

Pseudocirrhosis refers to the morphologic changes of the liver
resembling features of macronodular cirrhosis on imaging studies
including features such as capsular retraction, decreased hepatic
volume and caudate lobe enlargement after chemotherapeutic
treatment of hepatic metastasis.*® Most of the cases reported in
the literature were found in patients with metastatic breast cancer,
but occasionally some cases were associated with pancreatic can-
cer, thyroid cancer, and gastrointestinal cancer including esopha-
geal cancer."*’

The pathogenesis of pseudocirrhosis associated with chemo-
therapy is still unclear, but a theory has been previously proposed
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that pseudocirrhosis may be related to nodular regenerative hy-
perplasia (NRH) caused by chemotherapy-induced hepatic injury.
It is thought to be attributed to ischemic atrophy with secondary
nodular hyperplasia in regions with favorable blood flow.® Accord-
ing to a report which investigated the pathologic findings of pseu-
docirrhosis, most of the cases demonstrated histologic features of
NRH. NRH is characterized by widespread transformation of nor-
mal liver parenchyma into hyperplastic regenerative nodules with-
out bridging fibrosis, a feature that distinguishes this entity from
liver cirrhosis. However, NRH can also develop portal hyperten-
sion. Bissonnete et al studied the results from the measurement of
the pressure gradients between the hepatic and portal veins for
NRH patients with symptomatic portal hypertension, and they
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suggested that the mechanism of portal hypertension was associ-
ated with portal venopathy and compression of sinusoids by the
regenerative nodules.” There were also suggestions that it was as-
sociated with venoocclusive disease involving small hepatic veins
or terminal branches of portal veins.”® Various chemotherapeutic
agents have been associated with the formation of NRH.*"""* Ox-
aliplatin is a well-known causative drug for the development of
NRH, and is known to induce vascular injury such as sinusoidal
ballooning, microvascular injury, formation of NRH, and long-term
fibrosis. Furthermore, paclitaxel, capecitabine, doxorubicin, and
trastuzumab are also known to be causative chemotherapeutic
agents.

The radiographic features of pseudocirrhosis are similar to liver
cirrhosis: nodularity of the liver contour with capsular retraction,
decreased size of the liver, confluent fibrosis, and enlargement of
the caudate lobe. The signs of portal hypertension such as ascites,
splenomegaly, and varices may be also seen. Qayyum et al said
that about 75% of the patients with breast cancer with metasta-
ses to the liver receiving chemotherapy demonstrated various de-
grees of hepatic contour abnormalities from limited retraction to
diffuse nodularity, and that about 9% of these patients developed
portal hypertension.” They also stated that such morphologic
change was seen after a median follow-up interval of 15 months.
Because pseudocirrhosis progresses rapidly compared with ‘true’
liver cirrhosis, it is not difficult to detect serial changes of the liver
morphology on imaging studies. At first, the initial CT shows a
smooth hepatic surface with metastases which focally bulge out.
With time, capsular retraction and confluent fibrosis become
prominent, after which the metastatic foci seen as low attenuated
lesions initially shade off.

There are several other conditions other than pseudocirrhosis
that mimic the radiological features of liver cirrhosis." Miliary me-
tastases can present with diffuse surface nodularity. According to
a study which evaluated the sonographic features of hepatic me-
tastasis, surface irreqularity was observed in 7%. Sarcoidosis can
also mimic liver cirrhosis on imaging with diffuse granular hetero-
geneity and fine surface nodularity.”

In both cases presented in this article, serial CT imaging showed
typical features of pseudocirrhosis described above: decreased liv-
er volume, lobular margins, diffuse heterogeneity associated with
confluent fibrosis, and caudate lobe enlargement without focal le-
sions. Serial review of the clinical features of the two cases herein
disclosed several radiologic and laboratory signs of hepatic injury
that eventually led to the development of pseudocirrhosis. Hepa-
tomegaly and diffuse fatty change of the liver parenchyma were
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initially seen, followed by a reduction in the hepatic volume along
with capsular retraction while the attenuation of liver parenchyma
normalized. The laboratory results revealed an initial decrease in
the serum levels of hepatic enzymes which normalized or increase
slightly around the time when pseudocirrhosis developed. Tumor
markers did not increase during the period of pseudocirrhosis, in-
dicating that progression of metastasis was unlikely. The second
case in which the patient died from rapid progression of hepatic
failure rather than from tumor progression reflects the clinical sig-
nificance of pseudocirrhosis, an entity that deserves as much rec-
ognition as the underlying malignancy.

In conclusion, hepatic pseudocirrhosis following chemotherapy
for hepatic metastastasis associated with breast cancer is a rare
but significant complication. Despite its name, ‘pseudocirrhosis’,
its clinical significance is equivalent to that of ‘true’ liver cirrhosis.

SUMMARY

Pseudocirrhosis is a radiologic term to describe the develop-
ment of diffuse hepatic nodularity caused by chemotherapy for
hepatic metastasis, especially from breast cancer. It is character-
ized by morphologic changes mimicking liver cirrhosis following
chronic liver diseases. Despite its name, ‘pseudocirrhosis’, its clini-
cal significance is equivalent to that of ‘true’ liver cirrhosis. The
morphologic changes on sequential radiologic imaging studies are
characteristic and early recognition of these features potentially
allows appropriate, timely management.
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