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Oncocytic adrenocortical neoplasms (OANs) are very rare. Although most cases have benign behavior, the risk of recurrence/
metastasis is variable. Based on Lin-Weiss-Bisceglia (LWB) system criteria, OANs can be classi�ed as benign, borderline, or 
malignant. A concomitant development of OANs with second primary neoplasm is extremely uncommon, and is limited to very 
few case reports. None of these reported cases was found to be associated with hepatocellular carcinoma (HCC). In this case 
report, we present a 64-year-old female patient who had a progressively increasing le� supra-renal mass over a three-year interval. 
During her regular imaging-based follow up a�er successful le� adrenalectomy, a new suspicious solitary, hypodense liver mass 
was detected and removed. All necessary work-up was done and strongly support the diagnosis of two distinct primary tumors 
including borderline malignant potential OAN and subsequent HCC. A signi�cant clinical and morphological characteristic of 
OANs make its identi�cation valuable.

1. Introduction

Oncocytic neoplasms are de�ned as tumors rich with speci�c 
type of epithelial cells known as oncocytes. Oncocytes have 
abundant granular eosinophilic cytoplasm. Ultrastructurally, 
oncocytes possess numerous cytoplasmic mitochondria. 
Oncocytes can be arranged in various growth patterns such 
as di�use sheet-like, alveolar, trabecular, and glandular [1]. 
Oncocytic neoplasms are rare neoplasms that have been 
described in di�erent organs throughout the body, most fre-
quently in kidneys, thyroid, parathyroid, or salivary glands, 
as well as other sites [2]. Oncocytic adrenocortical neoplasms 
(OANs) originate from adrenal cortex are extremely rare. 
ey are usually nonfunctioning tumors with majority of 
cases found in adults with female predominance. Lin-Weiss-
Bisceglia (LWB) system has been developed in 2004 as a 
simple robust system for assessment of OANs’ malignant 
potential. is system proposes that the presence of at least 
1 of the 3 major criteria (mitotic rate greater than 5 per 50 

HPF, atypical mitoses, and venous invasion) is indicative of 
malignancy, while at least 1 of the 4 minor criteria (size 
greater than 10 cm and/or weight greater than 200 g, micro-
scopic necrosis, capsular invasion, and sinusoidal invasion) 
is indicative of borderline malignant potential, and the 
absence of all criteria is indicative of a benign neoplasm. 
OANs likely carry a better prognosis compared to their non-
oncocytic counterpart [3]. Hepatocellular carcinoma (HCC) 
is the most common form of primary liver cancer. e inci-
dence rates of HCC are slowly increasing worldwide [4]. 
HCC have been observed mostly (80%) in sub-Saharan 
Africa and in Eastern Asia population [5]. e majority of 
HCC arise in a cirrhotic liver as a result of particular impor-
tant risk factors as chronic hepatitis B virus or hepatitis C 
virus infections [6]. None of the known syndromes or hered-
itary conditions is associated with co-occurrence of OANs 
and HCC. Herein, we report a case found to have two unre-
lated primary tumors consisting of an OAN and HCC in a 
four-year interval.
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2. Case Presentation

e case represents a 64-year-old female patient known with 
hepatitis C virus infection, liver cirrhosis, hypertension, type 
2 diabetes mellitus, and hypothyroidism on medications. In 
2015, she presented to surgery clinic complaining of le� §ank 
mass associated with recurrent abdominal pain in the previ-
ous three years. By physical examination, the le� abdominal 
mass was palpable with tenderness. e mass was progres-
sively increasing in size from 5 cm to ~15 cm in greatest 
dimension in a three-year interval. Liver enzymes (AST and 
ALT) were high. Vital signs were within normal limits. Since 
the patient is hypertensive, pheochromocytoma was clini-
cally suspected. Accordingly, urine analysis of metanephrine 
was done and it was within normal range. Further radiolog-
ical investigations through abdominal computed tomography 
scan revealed a markedly enlarged heterogeneous le� 
supra-renal mass (8.9 × 8.5 × 7.5 cm), for which, she under-
went exploratory laparotomy and complete excision of the 
mass and sent for histopathology evaluation. e patient gave 
consent prior surgery. Grossly, the mass measured 
10 × 7.5 × 5 cm, well-circumscribed, and encapsulated. Cut 
section showed a lobulated, yellow/tan to orange surface with 

foci of hemorrhage. No necrosis was seen. A portion of adre-
nal gland was found attached to the outer surface of the mass 
measuring 1.3 × 0.7 × 0.5 cm. Microscopic examination 
revealed a neoplasm composed predominantly of di�use 
polygonal cells with abundant granular and eosinophilic 
cytoplasm. ey have large nuclei and prominent nucleoli. 
Occasional mononuclear and binucleated giant cells are seen. 
Neither nether vascular invasion nor necrosis was identi�ed. 
Rare mitotic �gures are noted (Figure 1). e morphological 
di�erential diagnosis includes OAN and oncocytic pheochro-
mocytoma. An expanded panel of immunohistochemical 
markers was performed. e tumor cells were immunoreac-
tive to CD56, synaptophysin, calretinin, and melan-A. On 
the other hand, they were negative to pankeratin, S-100, 
chromogranin, inhibin, CK7, CK19, PAX-8, EMA, CD117, 
HMB-45, Glypican-3, HepPar-1, and Bcl-2. e proliferative 
index (Ki-67) is <1% of the tumor cells. Immunohistochemical 
features were more in favor with OAN. ere are no convinc-
ing features of malignancy in this neoplasm; indeed, regard-
ing LWB system, the size of the tumor considers a minor 
criterion in assessment of malignant potential in OANs. e 
morphological features and immunostaining supported the 
diagnosis of borderline malignant potential with <10% risk 

(a) (b)

(c) (d)

Figure 1: (a) CT scan of abdomen illustrates the le� supra-renal mass. (b) Oncocytic adrenocortical neoplasm (H&E 100x). (c) Tumor cells 
expressing positive staining for synaptophysin (100x). (d) Tumor cells expressing positive staining for Melan-A (100x).
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of recurrence/metastasis. Moreover, the patient was doing-
well on her regular postoperative clinical and imaging-based 
follow-up. However, in 2019 subsequent CT scan of the abdo-
men showed a suspicious small, solitary, and hypodense liver 
lesion in segment 7 of le� lobe. A laparotomy was performed 
and the hepatic lesion was excised. Grossly, cut section of the 
liver segment showed multiple well-circumscribed, whitish, 
and �rm nodules. e largest nodule measures 2 × 1.1 × 1 cm 
and the smallest measures 0.4 × 0.2 × 0.2 cm. Microscopic 
examination exhibits neoplastic cells arranged in nodular 
pattern. e cells are polygonal with distinct cell membranes, 
abundant granular eosinophilic cytoplasm. ey have high 
N/C ratio, round nuclei with coarse chromatin, and thick-
ened nuclear membrane; some have prominent nucleoli. 
Sinusoidal vessels surrounding tumor cells are seen. e 
neoplastic cells are separated by �brous septae with a back-
ground of cirrhotic liver. A panel of immunohistochemical 
markers was performed in order to rule out a metastatic 
adrenocortical neoplasm. Tumor cells were positive to glyp-
ican-3 and hepar-1 and negative to synaptophysin, melan-A, 
and chromogranin (Figure 2). Based on the above immunos-
taining pro�le, the diagnosis of moderately di�erentiated 
HCC was con�rmed.

3. Discussion

According to the available literatures, many studies empha-
sizing the importance of recognition of OANs. e LWB sys-
tem is applied for assessment of malignant potential of OANs. 
A malignant OANs present with any of major criteria (mitotic 
rate greater than 5 per 50 HPF, atypical mitoses, and venous 
invasion), borderline malignant potential present with at least 
1 of the 4 minor criteria (size greater than 10 cm and/or weight 
greater than 200 g, microscopic necrosis, capsular invasion, 
and sinusoidal invasion), and neither of major nor minor cri-
teria present in a benign oncocytoma. OANs have been 
described in adults in their fourth-sixth decades of life with 
Female: male ratio of 1.8 : 1. Le� adrenal gland is more a�ected 
than right adrenal gland. Most OANs are nonfunctioning and 
usually incidentally discovered during abdominal imaging. A 
small percentage of hormonal secreting adrenocortical neo-
plasms present with various clinical symptoms such as Cushing 
syndrome, pheochromocytoma-like syndrome, and virilisa-
tion [3]. Most OANs are benign. e risk of recurrence/metas-
tasis is null in benign, 3% in borderline, and 15 in malignant 
[3]. OANs with borderline malignant potential have a benign 
clinical behavior. ese tumors require long-term follow-up 

(a) (b)

(c) (d)

Figure 2: (a) CT scan of abdomen with contrast illustrates solitary hypodense liver lesion in le� lobe (yellow arrow). (b) Hepatocellular 
carcinoma showing pseudoglandular (acinar) pattern (H&E; 100x). (c) Tumor cells expressing positive staining for Glypican-3 (100x). (d) 
Tumor cells expressing strong positive staining for HepPar-1 (100x).
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and a thorough clinical, hormonal, and imaging evaluation 
[7]. In the current case, based on the characteristics micro-
scopic features of oncocytic neoplasms are seen including 
large, polygonal cells with abundant granular, eosinophilic 
cytoplasm arranged in sheets-like pattern; oncocytic pheo-
chromocytoma was the main differential diagnosis. However, 
the negative stain for chromogranin and positive stain for 
CD56 and synaptophysin ruled out pheochromocytoma. 
OANs are typically immunoreactive for vimentin, synapto-
physin, melan A, and inhibin-α. Variable positivity is seen  
for pancytokeratin anti-bodies CK8, CK18, and CD10. 
Immunostaining for CK20, chromogranin, S-100 protein, 
HMB-45, and EMA is usually negative. �e current case shows 
a similar immunoprofile pattern. �e OANs’ immunohisto-
chemical profile is identical to that of adrenocortical neo-
plasms of conventional type [3]. Recently, few case reports 
showed incidental adrenocortical neoplasms with either 
simultaneous or subsequent identification of papillary thyroid 
cancer [2, 7]. In conclusion, to the best of our knowledge, this 
is the first reported case with concomitant borderline malig-
nant potential OAN and HCC in a four-year interval a�er 
initial resection of the adrenal mass. Moreover, none of hered-
itary syndromes or mutations is associated with these two 
described neoplasms.

Conflicts of Interest

�e authors declare that they have no conflicts of interest.

References

 [1]  M. Bisceglia, O. Ludovico, A. Di Mattia et al., “Adrenocortical 
oncocytic tumors: report of 10 cases and review of the literature,”  
International Journal of Surgical Pathology, vol. 12, no. 3,  
pp. 231–243, 2004.

 [2]  M. Podetta, M. Pusztaszeri, C. Toso, M. Procopiou, F. Triponez, 
and S. M. Sadowski, “Oncocytic adrenocortical neoplasm 
with concomitant papillary thyroid cancer,” Frontiers in 
Endocrinology, vol. 8, 2018.

 [3]  D. D. Wong, D. V. Spagnolo, M. Bisceglia, M. Havlat,  
D. McCallum, and M. A. Platten, “Oncocytic adrenocortical 
neoplasms–a clinicopathologic study of 13 new cases 
emphasizing the importance of their recognition,” Human 
Pathology, vol. 42, no. 4, pp. 489–499, 2011.

 [4]  M. E. Pittman, “Hepatocellular carcinoma: a practical review 
for the surgical pathologist,” Diagnostic Histopathology, vol. 24, 
no. 12, pp. 500–507, 2018.

 [5]  H. B. El-Serag, “Epidemiology of viral hepatitis and 
hepatocellular carcinoma,” Gastroenterology, vol. 142, no. 6, 
pp. 1264–1273.e1, 2012.

 [6]  A. P. Venook, C. Papandreou, J. Furuse, and L. Ladron de 
Guevara, “�e incidence and epidemiology of hepatocellular 
carcinoma: a global and regional perspective,” �e Oncologist, 
vol. 15, Supplement 4, pp. 5–13, 2010.

 [7]  M. Shenouda, L. G. Brown, K. L. Denning, and T. Pacioles, 
“A case of oncocytic adrenocortical neoplasm of borderline 
(uncertain) malignant potential,” Cureus, vol. 8, Article ID 
e638, 2016.



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

