
Case Report JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY
Keywords: humoral hy
hepatocellular carcinom
Received: 30.1.2015; Acce
Address for corresponden
Oncology Rutgers Canc
New Brunswick, NJ 08
3953
E-mail: Jabbousk@cinj.r
Abbreviations: AFP: alp
AST: aspartate aminotr
hepatocellular carcinom
parathyroid hormone; P
http://dx.doi.org/10.10

© 2015, INASL
Hepatocellular Carcinoma Without
Cirrhosis Presenting With

Hypercalcemia: Case Report and
Literature Review
Neil B. Newman*, Salma K. Jabbour*, Jane Date C. Honx, Joseph J. Berman*, Deen Malikx, Darren Carpizoy,
Rebecca A. Mossz

*Department of Radiation Oncology, yDivision of Surgery, zDivision of Medical Oncology, Rutgers Cancer Institute of New Jersey and
xDepartment of Pathology Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ, USA
r
C
a
rc
in
o
m
a

Background: Hepatocellular carcinoma (HCC) in non-cirrhotic livers is an uncommon finding and can present
insidiously in patients. Another uncommon finding in HCC, and one of poor prognosis, is the presence of para-
neoplastic diseases such as hypercalcemia. We report a case of a 66-year-old previous healthy Filipina woman
who after routine laboratory evaluation was discovered to have hypercalcemia as the first sign of an advanced
HCC without underlying cirrhosis. Because of the patient's relative lack of symptoms, healthy liver function,
lack of classical HCC risk factors, and unexpected hypercalcemia, the diagnosis of a paraneoplastic syndrome
caused by a noncirrhotic HCC was unanticipated. Methods: Case Analysis with Pubmed literature review. Results:
It is unknown how often hypercalcemia is found in association with HCC in a non-cirrhotic liver. However, para-
neoplastic manifestations of HCC, particularly hypercalcemia, can be correlated with poor prognosis. For this
patient, initial management included attempts to lower calcium levels via zoledronate, which wasn't completely
effective. Tumor resection was then attempted however the patient expired due to complications from advanced
tumor size. Conclusions: Hypercalcemia of malignancy can be found in association with non-cirrhotic HCC and
should be considered on the differential diagnosis during clinical work-up. ( J CLIN EXP HEPATOL 2015;5:163–166)
H
ep

a
to

ce
llu

la
Hepatocellular carcinoma (HCC) is estimated to be
the fourth most common cancer globally. In the
United States alone, an approximated 33,000

new cases will be diagnosed in 2014 with men outnumber-
ing women by a ratio of two to one.1,2 Nearly 80–90% of
cases of HCC are due to underlying cirrhosis caused by
well-known risk factors such as chronic hepatitis B or C,
alcoholism, alpha-1 antitrypsin (A1AT) deficiency, and
non-alcoholic steatohepatitis (NASH).2,3 One large
prospective case series found cryptogenic cirrhosis to be
the second most common background liver disease in a
cohort of 105 HCC patients, accounting for 29% of cases
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studied. Half of these patients had either histologically
diagnosed Non-Alcoholic Steatohepatits by prior biopsy
or clinical features of Non-Alcoholic Fatty Liver Disease
(BMI >30, diabetes mellitus, or hypertriglyceridemia).4

While significantly less common, non-cirrhotic HCC still
accounts for an unknown number of total cases. In fact,
one large multicenter study in Italy demonstrated out of
3000 cases of HCC merely 52 patients, or <2% of cases,
were due to non-cirrhotic HCC.5 Other sources estimate
non-cirrhotic HCC to account for 20% of all cases world-
wide.6 While the pathogenesis of HCC in patients with
cirrhotic disease results from stepwise mutations, the dis-
ease progression of non-cirrhotic disease is still somewhat
obscure and is possibly due to de novo carcinogenesis.6

Spontaneous neoplastic transformation may also result
from exposure to genotoxins (e.g. aspergillus) or other un-
derlying metabolic diseases such as glycogen storage dis-
ease.3,6

HCC is occasionally associated with paraneoplastic syn-
dromes, albeit at a low frequency. HCC has reported asso-
ciations with hypoglycemia,7 demyelination,8 pemphigus
vulgaris,9 thrombocytosis,10–14 hypercalcemia,11–14

hypercholesterolemia,11–15 and erythrocytosis.11–14,16 The
association between paraneoplastic syndromes and non-
cirrhotic HCC is uncertain. We present a case describing
humoral hypercalcemia of malignancy (HHM) as the first
l and Experimental Hepatology | June 2015 | Vol. 5 | No. 2 | 163–166
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sign of an underlying HCC in an asymptomatic woman
with a non-cirrhotic liver.
METHODS

We conducted an internet-based literature search via
Pubmed with key words, “hypercalcemia, paraneoplastic
syndrome, hepatocellular carcinoma” on 11/21/14. Clin-
ical, pathological, radiologic data and follow up informa-
tion is reported.
CASE PRESENTATION

A 66-year-old Filipina woman with no prior medical prob-
lems presented to her primary care physician for routine
annual physical exam at which time she reported an unin-
tentional ten-pound weight loss. The patient had no his-
tory of smoking or alcohol use, and no known family
history of cancer. Physical exam was remarkable only for
the stigmata of recent weight loss. However, laboratory re-
sults revealed elevated calcium 13.2 mg/dL (normal range
8.5–10.2), calcitriol 89 mg/mL (18–72), alkaline phospha-
tase 194 U/L (33–130), and aspartate aminotransferase
(AST) of 57 U/L (10–35). Albumin and bilirubin were
within normal limits. The patient denied any excess intake
of antacids or vitamins A and D, and was not taking any
other prescribed medications.

Follow-up renal sonogram to detect a renal origin of the
hypercalcemia incidentally revealed a sizeable hepatic mass
of 14.4 � 14.9 � 13.9 cm, prompting an abdominal MRI
which demonstrated a 14.0 cm � 10.2 cm � 13.5 cm solid
mass occupying the right lobe of the liver compressing the
inferior vena cava and displacing the right hepatic vein.
Follow-up computerized tomography (CT) scan
(Figure 1) found similar measurements for the primary
liver lesion and demonstrated hepatic arterial enhance-
ment with washout in the venous phase consistent with
HCC. The follow-up CT scan also identified a small, irreg-
Figure 1 Baseline CT of patient showing large tumor in the right lobe of
her liver.
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ular, spiculated lesion in the upper lobe of her right lung
suspicious for a primary lung cancer.

Additional laboratory testing showed normal level of
parathyroid hormone (PTH) 11 pg/dL (10–55) with an
elevated level of parathyroid related peptide (PTHrp)
4.6 pg/dL (<2) and calcium of 12 mg/dl. Furthermore, tu-
mor markers including Alpha-fetoprotein (AFP) were
18.0 ng/dL (<10), Carcinoembryonic antigen (CEA)
3.0 ng/mL (<2.5) and Carbohydrate antigen 19-9 (CA 19-
9) 131.1 U/mL (<37) were measured. Viral hepatitis serol-
ogies including hepatitis B serologies (surface antigen, sur-
face antibody, and core antibody) and hepatitis C antibody
were confirmed to be negative.

The initial diagnostic suspicion was that this patient
had experienced humoral hypercalcemia of malignancy
due to a primary lung neoplasm with an additional pri-
mary neoplasm of the liver. Subsequent biopsy of the spi-
culated lung nodule demonstrated a 1.7 cm granuloma,
ruling out a lung neoplasm. A CT-guided liver biopsy diag-
nosed HCC by performing an immunohistochemistry
assay which was positive for Hep-par1(liver specific),
glypican-3(HCC sensitive and specific) and CK-7(positive
in 9–18% HCC). The stains were negative for other markers
notably CK20, S100p, TTF-1 and Napsin-A. Analysis of the
biopsy performed at 100� magnification and demon-
strates poorly differentiated and disorganized morphology
with numerous elongated spindled cells (Figure 2). A
glypican-3 stain, specific for HCC, is shown at 40� to be
positive on the biopsy (Figure 3). These biopsy results sug-
gested that the HHM was a manifestation of HCC. Her
physicians began treatment with 4 mg/dL of IV zoledronic
acid, a bisphosphonate that is effective in lessening hyper-
calcemia, in addition to hydration with 1 L of normal sa-
line. One week later, her calcium was at a nadir of
11.3 mg/dL but merely two days after was at 11.9 mg/dL.
She was then given 20 mg of furosemide along with
another liter of normal saline. Her calcium over a span of
Figure 2 Hemotoxylin and Eosin stain from tumor biopsy demon-
strating spindled cells (white arrowheads) and a poorly differentiated
disorganized tumor at 100� magnification.
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Figure 3 Positive Glypican-3 stain shown at 40�.

JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

H
ep

a
to

ce
llu

la
r
C
a
rc
in
o
m
a

two weeks lessened to 11.3 following treatment. Prior to
hepatic resection, a CT-guided biopsy of the left lobe of
the liver was done to ensure healthy parenchyma without
evidence of cirrhosis. This biopsy, taken from the left
lobe, and analyzed at 100� magnification shows healthy,
normal non-cirrhotic hepatic tissue (Figure 4).

The tumor was locally advanced and encased the infra-
hepatic inferior vena cava. An attempt wasmade at surgical
resection by resection of the right liver with en bloc resec-
tion of the vena cava and reconstruction. Although the tu-
mor was successfully resected, the patient expired
intraoperatively from complications related to bleeding
and hypotension shortly after. Subsequent histopatholog-
ic analysis was performed on the sample and was consis-
tent with the core biopsy diagnosis of HCC.
DISCUSSION

Non-cirrhotic HCC can present with symptoms such as
malaise, anorexia, and fatigue but not necessarily.4 In
fact, due to the relative lack of symptoms patients with
Figure 4 Hemotoxylin and Eosin stain from biopsy of uninvolved left
lobe of the liver showing normal, non-cirrhotic healthy liver tissue at
100� magnification.
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non-cirrhotic HCC have an insidious progression of dis-
ease, resulting in delayed detection. This delay in diagnosis
is often why such patients have larger tumor burdens at
initial presentation with an average of 12 cm compared
to cirrhotic HCC with variable but often smaller sizes.5

Current clinical evidence suggests that the first step of
management for patients who have preserved hepatic func-
tion (Childs-Pugh score A) and a solitary mass is resec-
tion.17 Despite preserved liver function, patients with
non-cirrhotic HCC do not have significantly higher rates
of survival than do patients with cirrhotic HCC. While
there is decreased risk of liver decompensation following
a hepatectomy in a non-cirrhotic HCC the mortality rates
are relatively comparable to cirrhotic patients due to
advanced tumor burden at presentation.18–20 While the
post resection five-year survival rates for a non-cirrhotic
liver (44–58%) remain higher than survival post resection
for a cirrhotic liver (23–48%), the prognosis remains
dismal.5 Despite this patient's Childs-Pugh score of A,
she died due to surgical complications caused by the exten-
sive size of the tumor.

Both the finding of non-cirrhotic HCC and HHM are
unusual in this case. Most patients with HHM tend to
display profound and obvious symptoms; most commonly
neurological.21 In our case, the patient had no clear signs
or symptoms of hypercalcemia, possibly suggesting a
slow onset of her disease.

Studies have investigated both the prevalence and prog-
nosis of different paraneoplastic diseases found in HCC
(Table 1). As demonstrated in Table 1, hypercalcemia can
be found in 4–8% of HCC tumors. When HCC causes para-
neoplastic manifestations, it tends to indicate a poor prog-
nosis.11–13 A study by Luo et al evaluating 903 patients
found that 179 patients had paraneoplastic syndromes
with HCC. After controlling for age, sex, and tumor
volume a second group of 179 patients without
paraneoplastic disease was selected. Survival at 9 months
was 28% in patients without paraneoplastic diseases
compared to 10% in those with paraneoplastic diseases
suggesting a negative prognosis.14 In addition, Chang
et al studied 457 patients and demonstrated the presence
of hypercalcemia had a hazard ratio of 1.76 (P = 0.012)
on univariate analysis making it a significant negative
prognostic factor.11 Interestingly, none of these studies
delineate which patients had cirrhotic versus non-
cirrhotic HCC making the association between HHM in
non-cirrhotic HCC unknown.

The management of HHM is also important. A review
by Stewart reports that for patient with moderate HHM
(12–13.9 mg/dL) the first line treatment is a bisphospho-
nate which should bring the level into the normal range
within 4–7 days.21 Interestingly within 7 days her calcium
did lower to 11.2 mg/dL however it was still elevated and
rose within two days to 11.9. Stewart emphasizes that zo-
ledronate is highly effective and should it not work then
| 163–166 165



Table 1 Literature review of prevalence and prognosis of paraneoplastic diseases in HCC.

Author/Year Total number
of patients (n)

Paraneoplastic syndrome (Percentage of cohort; Median survival)

Hypercalcemia Erthrocytosis Hypercholestrolemia Hypoglycemia Median PNS; Non
PNS Overall survival

Luo, 2002 n = 903 4.5%; 15 days 2.3%; 300 days 12.7%; 28 days 5.6%; 55 days 118 days; NRa

Luo, 1999 n = 1197 4.1%; NRa 3.1%; NRa 12.7%; NRa 5.3%; NRa 152 days; 634 days

Chang, 2013 n = 457 5.3%; 8.4 weeks 3.9%; 18 weeks 24%; 12.9 weeks NR; NRa 12.4 weeks; 18.4 weeks

Qu, 2014 n = 175 8%; 1.762 HRb 8.1%; NRa 23.2%; 1.32 HR 13.1%; NRa 15 months; 55 months

aNR: not reported.
bHR: hazard ratio.
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other regimens aimed at lowering calcium such as furose-
mide should be pursued.21 Whether her bisphosphonate
resistant hypercalcemia speaks to the high tumor burden
or specific tumor biology is uncertain. Either way aggres-
sive monitoring for neurologic or cardiovascular symp-
toms is crucial.
CONCLUSION

This patient's atypical presentation of HCC did not bring
her case to early clinical attention and made the diagnosis
difficult for her clinicians. The patient's high level of cal-
cium without accompanying symptoms demonstrates
the potentially surreptitious nature of HHM. Although
unusual, non-cirrhotic HCC can present late in disease
progression with isolated hypercalcemia and therefore
HCC should receive appropriate consideration on the dif-
ferential diagnosis in a hypercalcemic patient.
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