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Abstract

Primary clear cell carcinoma of the liver (PCCCL) is an uncommon variant of hepatocellular carcinoma, usually
occurring in older patients with longstanding cirrhosis. We report a case of a giant PCCCL rupturing in a young
woman without cirrhosis.

A 29 year-old female who presented with a three month history of abdominal pain, nausea, vomiting, food
intolerance, and unintentional weight loss, was found to have gastric varices and a large liver mass measuring 22.8
cm × 17.8 cm × 13.8 cm. The tumor was comprised of sheets of clear cells with delicate vesicular architecture, and
was positive for Hepar 1, Glypican 3, and CD34 in a diffuse staining pattern and CD10 in a canalicular staining
pattern, establishing the diagnosis of PCCCL. The patient died of hemorrhagic shock secondary to tumor rupture
within two weeks of diagnosis.

Conclusion: Although PCCCL most often occurs in older patients with cirrhosis, this uncommon variant of HCC
can arise in younger patients without a history of liver disease. It is important to diagnose PCCCL early due to the
potentially favorable prognosis of this specific cancer and in order to prevent catastrophic complications.
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Introduction
Hepatocellular carcinoma (HCC) is the fifth most common cancer

in men and the seventh most common cancer in women, but because
of its poor prognosis, it is the third most common cause of cancer
death worldwide [1]. The vast majority of HCC patients are above the
age of 45 years in the United States, and it is much more common in
men than women [2]. Risk factors for developing HCC primarily
involve longstanding liver disease, such as cirrhosis secondary to
hepatitis b virus (HBV), hepatitis c virus (HCV), alcohol abuse, and
non-alcoholic steato-hepatitis (NASH) [2]. Non-cirrhotic patients are
estimated to account for less than 20% of HCC cases [3].

Primary clear cell carcinoma of the liver (PCCCL) is an uncommon
variant of HCC, representing less than 10% of all HCC cases [4,5].
Most patients with PCCCL are cirrhotic and over the age of 50 years,
although PCCCL does proportionately affect more women than
common-type HCC (2.30:1 in PCCCL verses 4.38:1 for conventional
HCC) [4]. The strongest risk factor for PCCCL is HCV infection, with
no significant associations with HBV, alcohol abuse, NASH,
hemochromatosis, autoimmune hepatitis (AIH), or primary biliary
cirrhosis (PBC) [4,5]. Establishing the diagnosis of PCCCL is
important due to the overall better prognosis of this lesion versus
common-type HCC [4,6]. In this report, we describe a young female
with no known history of liver disease who was diagnosed with a giant
PCCCL that spontaneously ruptured within two weeks of

presentation, ultimately leading to her death from hemorrhagic shock.
We also discuss related cases and literature regarding the diagnosis
and reported outcomes of PCCCL.

Case Report
A 29-year-old female presented with a three month history of

abdominal pain, nausea, vomiting, food intolerance, and unintentional
weight loss of 40 lbs. An EGD performed several days prior to
admission to evaluate her gastrointestinal symptoms and weight loss
revealed type 1 gastric varices without bleeding. Past medical history
was significant for obesity, type II diabetes mellitus, hyperlipidemia,
schizoaffective disorder, fibromyalgia, and polymenorrhea managed
with oral contraceptives for over a decade. Social history was
significant for a 7.5 pack-year history of cigarette smoking; the patient
denied alcohol or illicit drug use. Family history was significant for
NASH in the patient’s mother and pancreatic cancer in a maternal
uncle. Physical exam was remarkable for scleral icterus, mild jaundice,
abdominal tenderness, and a large, firm abdominal mass on palpation.
On admission, the patient weighed 262 lbs. (107 kg) with a height of
5’8” (1.73 m); her body mass index (BMI) was 39.8.

Initial laboratory studies revealed AST 359 u/L, ALT 254 u/L,
alkaline phosphatase 1276 u/L, albumin 2.0 g/dL, total bilirubin 5.3
mg/dL, direct bilirubin 4.1 mg/dL, and indirect bilirubin 1.2 mg/dL.
On further workup, anti-nuclear antibodies (ANA) were positive at
1:320 in a speckled pattern, anti-mitochondrial M2 antibody (AMA)
was measured at 43.4 units (normal range 0.0-20.0 units), and alpha
fetoprotein was 47 ng/mL. Serologies for HBV and HCV were non-

Ko et al., J Clin Exp Pathol 2015, 5:3
DOI: 10.4172/2161-0681.1000224

Case Report Open Access

J Clin Exp Pathol
ISSN:2161-0681. JCEP, an open access journal

Volume 5 • Issue 3 • 1000224

Jo
ur

na
l o

f C
lin

ica
l & Experimental Pathology

ISSN: 2161-0681

Journal of 
Clinical & Experimental Pathology

mailto:jinpinglai@slu.edu


reactive and iron studies, ceruloplasmin, F-actin IgG, and alpha-1
antitrypsin levels were all within normal limits.

Abdominal MRI revealed a large, enhancing, centrally necrotic
mass measuring 22.8 cm × 17.8 cm × 13.8 cm replacing the left hepatic
lobe and the anterior right hepatic lobe, with numerous additional
arterial enhancing lesions throughout the remaining right hepatic lobe
(Figures 1A and 1B). Furthermore, portal vein thrombosis (PVT) and
occlusion of the middle and left hepatic veins was noted, as well as sub
centimeter nodules along the gastro-hepatic ligament concerning for
metastatic deposits. Further imaging did not reveal any mass lesions in
other organs.

Hematoxylin and eosin (HE) stain of multiple ultrasound-guided
core biopsies showed that the liver mass was composed of 60-90%
clear cells with canalicular bile plugs (Figure 1C) and brisk mitotic
activity (Figure 1D). Minute fragments of non-neoplastic hepatic
parenchyma showed mass effect, mild portal inflammation with
scattered plasma cells, and no significant steatosis or fibrosis. The
tumor was positive for Hepar1 and glypican 3, with a diffuse staining
pattern of CD34 and a canalicular staining pattern of CD10 (Figures
2A-2D); rare cells (<5%) were positive for CK19 and CK7. The tissue
was otherwise negative for CK20, CDX2, nuclear TTF1, ER, RCC, and
GCDFP-15. These features were diagnostic for moderately
differentiated hepatocellular carcinoma, clear cell variant.

Figure 1: Primary clear cell hepatocellular carcinoma: A, coronal T2
HASTE magnetic resonance imaging (MRI) sequence
demonstrating a large hypointense liver mass (asterisk) inferiorly
displacing the stomach (S) with mild ascites (A); B, portal venous
phase axial T1 weighted MRI through the liver demonstrating a
large hypointense mass replacing the entire left hepatic lobe
(asterisk), additional hypointense nodules in the right hepatic lobe
(thin arrows), and absent filling of the portal vein representing
bland thrombosis (thick arrow); C-D, histologically, the tumor is
composed of large clear cells with canalicular bile (C, arrow) and
brisk mitotic figures (D, arrows) (C-D, 400 X).

Figure 2: Immunohistochemistry in primary clear cell
hepatocellular carcinoma. A: glypican 3 positivity in the tumor
cells; B: hepar1 positivity in the tumor cells; C: diffuse sinusoidal
staining pattern of CD34; and canalicular staining pattern of CD10.
(A-D, 400 X)

Due to the extremely large size of the tumor and the suggestion of
extrahepatic metastasis, the patient was not deemed a candidate for
surgical resection or transplant. Due to portal and hepatic vein
thrombosis presumably with tumor, large bilobar tumor burden, and
lack of variceal bleeding, transjugular intrahepatic protosystemic shunt
(TIPS) was not considered a viable treatment for the portal vein
thrombosis. Transarterial chemo-embolization (TACE) was also
contraindicated due to the advanced hepatocellular carcinoma with
vascular invasion or extrahepatic metastasis according to barcelona
clinic liver cancer (BCLC) staging classification (the patient was Child-
Pugh class C, and thus automatically BCLC stage D). Yttrium-90
(Y-90) treatment was contraindicated as well due to presence of large
tumor mass with bilobar disease and a significantly raised total
bilirubin.

After a nine-day hospital course, the patient was discharged with
low-dose sorafenib (full-dose could not be recommended due to rising
total bilirubin) and instructions for outpatient treatment with
palliative external beam radiation. Two days after discharge however,
the patient was readmitted for severe generalized abdominal pain and
was found to be tachycardic, hypotensive, and intermittently to
minimally responsive. The patient was transferred to the intensive care
unit, and an abdominal CT revealed a perihepatic hematoma with
small to moderate volume hemorrhagic ascites concerning for
ruptured hepatocellular carcinoma. After convening, the patient’s
family decided to withdraw care, and the patient subsequently died
from hemorrhagic shock secondary to her ruptured PCCCL. Per the
family’s wishes, an autopsy was not performed on the patient.

Discussion
Primary clear cell carcinoma of the liver is an uncommon variant of

hepatocellular carcinoma, usually arising in older patients with
cirrhosis [4]. Other cases of PCCCL have been described in non-
cirrhotic patients, including a case occurring in a 36 year-old woman
with a lesion measuring 6 cm in diameter [7]. Our case is unique in the
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especially young age of the patient, the enormous sizeof the lesion on
initial presentation, and death from tumor rupture within two weeks
of diagnosis.

There are some aspects of this case which potentially lend
themselves to liver disease and cancer. Given the patient’s young age,
fibrolamellar HCC must be considered; however, the histology of her
biopsies does not at all resemble this variant of HCC. Next, the patient
is obese and has type II diabetes mellitus and hyperlipidemia, all of
which could lead to the development metabolic syndrome and NASH;
still, the patient’s specimen did not display any significant steatosis or
other evidence of NASH microscopically. Of note, it must be
considered that the patient’s near morbid obesity could have led to a
delay in diagnosis in that a liver mass of such size may be difficult to
palpate due to excess abdominal fat. Her history of oral contraceptive
use could suggest hepatic adenoma with subsequent malignant
transformation and rupture; a case report has described an instance
where a PCCCL was mistaken for a hepatic adenoma [8]. Although the
presence of brisk mitotic figures heavily favors the diagnosis of a
carcinoma over an adenoma in our case, we cannot definitively rule
out adenoma with malignant transformation and rupture due to our
usage of core biopsies. Finally, the presence of ANA, AMA, and
scattered plasma cell infiltrate could suggest an autoimmune
pathology such as AIH or PBC; while an association between such
autoimmune pathologies with the PCCCL cannot effectively be ruled
out, there is no significant link between PCCCL and AIH or PBC, and
the autoimmune liver disease patients that do develop HCC overall
tend to be over the age of 50 years and cirrhotic [5,9].

Evidence from radiography, histology, and immunohistochemistry
must be utilized in order to definitively diagnose PCCCL. Radio-
graphically it can be difficult to distinguish PCCCL from other types of
HCC, though there is evidence that PCCCL has a propensity to form
pseudo-capsules visible on CT or MRI [10,11]. In our case the mass
did not evince such a pseudo-capsule, though most importantly the
imaging did not find evidence of malignancy in other organ systems,
which helped to establish that the liver was the origin of the cancer.
Histologically, PCCCL appears as sheets of large clear cells that do not
stain with HE due to intracytoplasmic fat and glycogen accumulation,
and this histology may cause the lesion to be mistaken for other
primary liver tumors with similar appearances such as common-type
HCC with foamy histiocytes, clear cell cholangiocarcinoma and
epithelioid angiomyolipomas, as well as metastatic clear cell cancers
from other sites such as the kidneys, adrenal glands, lung, thyroid, and
female genitourinary system [12]. The diagnostic criteria for PCCCL is
not clearly defined, though in the literature it is commonly accepted
that a specimen containing over 30% clear cells can be labeled a clear
cell cancer [5]; again, our specimen contained 60-90% clear cells with
canalicular bile plugs, lending further support to our diagnosis of
PCCCL. The most robust evidence for PCCCL was provided by the
immunohistochemical profile of our specimen. Hepar1 was strongly
positive, and as reported by Murakata et al., this stain has 90%
sensitivity and 100% specificity for establishing the liver as the origin
of a clear cell cancer [12]. Moreover, CD10 staining in a canalicular
pattern, not cytoplasmic/membranous-staining pattern seen in clear
cell renal cell carcinoma, further supports that this mass is hepatic in
origin [13]. Finally, positive glypican 3 and diffuse sinusoidal staining
pattern of CD34 further established that this was a malignant primary
liver tumor [14,15]. Using the combination of radiographic, histologic,
and immunohistochemical means, the diagnosis of PCCCL was firmly
established for our patient.

The current literature is limited to studies analyzing surgical
resection as the primary treatment for PCCCL. In terms of overall
survival, the prognosis is generally suggested to be better for PCCCL
than for common-type HCC and clear cell cancers from other sites,
with some studies linking higher percentages of clear cells to better
outcomes [4,6,16]. PCCCL is associated with smaller size, less vascular
invasion, and better differentiation than common-type HCC as well
[4,6]. The rates of recurrence do not differ between PCCCL and
common-type HCC, though PCCCL is associated with later recurrence
(over 1 year post resection) and common-type HCC with early
recurrence (less than 1 year post resection) [6]. Because the PCCCL
literature is dominated by surgical resection series, our understanding
of the prognosis of PCCCL may be biased as patients undergoing
surgical resection have better outcomes due to a lower tumor burden
and lack of vascular invasion [17]. Due to the rarity of PCCCL, no data
currently exist on non-surgical treatments utilized first-line, such as
TACE [18], radiofrequency ablation (RFA), Y-90, or sorafenib.
However, limited data on treating PCCCL recurrences does suggest
that surgical resection is superior to treatment with TACE, RFA, and
percutaneous ethanol injection [6].

Conclusion
Primary clear cell carcinoma of the liver is an uncommon variant of

hepatocellular carcinoma, usually arising in the setting of cirrhosis.
However, it must be noted that PCCCL can occur in younger patients
without significant history of liver disease. Early and definitive
diagnosis of PCCCL is important due to the potentially favorable
prognostic implications of this specific cancer and in order to prevent
such devastating complications as tumor rupture with subsequent
hemorrhagic shock and death.
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