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Summary

Background: Renal oncocytoma is an uncommon tumor, classified as a benign renal neoplasm
in the World Health Organisation classification of renal tumours. Despite it there were descri-
bed several reports with invasive histopathologic features. Case report: We describe a case of
renal oncocytoma with bizzare cells and invasion of renal sinus fat tissue. We performed immu-
nohistochemical analysis of the case and a review of relevant literature. Conclusion: In order to
set up the right diagnosis the perfect co-operation of clinicians and pathologists is necessary.
In our opinion, in accordance with other authors, the renal oncocytomas should be considered
as having a very low rather than no malignant potential, in spite of clinically benign behavior,
supplementing a hypothesis, whether renal oncocytomas may be considered as a precance-
rous lesion of chromophobe carcinoma.
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Suahrn:

Uvod: Rendlny onkocytém je zriedkavy tumor, ktory podla WHO klasifikéacie patri medzi be-
nigne obli¢kové novotvary. Napriek tejto skuto¢nosti boli v literature popisané pripady s his-
tologickymi ¢rtami invazie. Pripad: Popisali sme pripad rendlneho onkocytému s bizardnymi
bunkami a so znamkami invazie do sinusového tukového tkaniva obli¢ky. Urobili sme imu-
nohistechemickd analyzu pripadu a prehlad prislusnej literatury. Zdver: Aby bolo mozné sa
dopracovat k spravnej diagnoze je nevyhnutna kvalitna tymova spolupréaca patoldga a klinika.
V sulade s inymi autormi sa domnievame, Ze renalny onkocytém by mal byt povazovany skor
za nador s nizkym malignym potencidlom ako za nador bez maligneho potencialu. Napriek
jeho klinicky benignemu charakteru by na zdklade hypotézy bolo mozné rendlny onkocytém
povazovat za prekancer6zu chromofébneho karcindmu oblicky.
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Introduction

Renal oncocytoma is classified as a be-
nign renal neoplasm in the WHO clas-
sification of renal tumors [1]. Renal on-
cocytoma is the second most common
benign renal neoplasm after angiomyo-
lipoma, comprising 3-7% of all renal tu-
mors [2]. Most renal oncocytomas are
asymptomatic at presentation with dis-
covery occurring during radiographic
work-up of unrelated conditions. Few
patients present with hematuria, flank
plain or palpable mass [1-3]. There is
a wide range of age distribution, with
a peak incidence in the 7th decade of
life. Male to female ratio is 2 : 1. Zhou et
al [4] defined renal oncocytoma as a be-
nign epithelial neoplasm composed of
round-to polygonal-cells with abundant
mitochondria-rich eosinophilic cyto-
plasm, thought to arise from the interca-
lated cells in the kidney. It is considered
to be a benign tumor with an excellent
prognosis [1,5,6]. Extension to peri-
nephric fat without stromal response
can occur (20%). Extension into renal
veins is reported in up to 5% of cases [4].
In this report, we describe a case of
a 69-year-old man with renal oncocy-
toma with bizarre cells and with invasion
to the perirenal fat tissue. Computer to-
mography (CT) examination also disco-
vered three nodular lesions in the lungs.
Preconception that there are metasta-
tic lesions of renal oncocytoma was not
verified. Histological examinations re-
vealed the squamocellular carninoma
of the lungs, which means tumor dupli-
city. We performed immunohistochemi-
cal analysis and a review of relevant lite-
rature about dualistic benign/malignant
features of renal oncocytoma.

Clinical findings

A 69-year-old man (smoker) presen-
ted with stabbing, spot-like abdomi-
nal pain in the epigastrium. The patient
noted that the pain is getting more se-
vere, irradiating to the back. Excessive
sweating, vomiting was also experien-
ced. The patient did not observe blood
in urine. Abdominal USG examination
showed mild hepatosplenomegaly and
a 9.1 x 8.4 x 10cm tumor with non-ho-
mogeneous density in the right kid-
ney with small calcifications. Left kidney

Fig. 1. CT examination of abdomen.

contained some cysts of 3.5cm maximal
size. Lymphatic nodes in the retroperito-
neum were 3cm maximum. CT examina-
tion (Fig. 1) confirmed the USG exam of
the abdomen and three well-limited le-
sions in the lungs which were previously
not discovered at radiography exam
(8mm nodule in the left lung, 15mm in
the hilus of the left lung and 20mm in
the right lung with basal localization).

Radical nephrectomy was carried out
on theright side (11/2012), and then no-
dulectomies (1/2013) were carried out in
the lungs.

Pathology findings

The renal tumor was in the upper and the
midzone of the kidney, measuring up to
9cm in diameter. The tumor was yellow-
-brown in color with a central white scar,
1.8cm in diameter. Histology showed
microscopic features of oncocytoma,
packets of regular cells with eosinophilic
cytoplasm with cystic changes, without
mitotic figures (0/10 HPF). There were bi-
nucleated and bizarre cells, too (Fig. 2).

UNB Ruzinod

Hale colloidal iron showed an intralumi-
nal staining. Invasion of renal sinus fat
tissue was also detected (Fig. 3).

Immunohistochemical analysis
Tumor cells had negative immunoreacti-
vity for RCC (renal cell carcinoma anti-
gen), CD10, CK7 (cytokeratin 7), AMACR,
Vimentin and positive for CD117, CK 7,
E-cadherin and EMA (epithelial mem-
brane antigen). Proliferation marker
Ki 67 was minimal.

Our diagnostic conclusion was an on-
cocytoma with invasive histologic featu-
res. Nine weeks later we got resections
of lung with nodules. Our diagnosis,
based on the immunohistochemical
analysis, was squamocellular carcinoma
probably of the lung with intrapulmonal
metastasion; thus, the patient had two
types of tumous. Unfortunately, there
was no genetic analysis.

Current state
Therapy of the oncocytoma is radical ne-
phrectomy, which was carried out on the
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patient. Therapy is now centered on the
squamocellular carcinoma of the lungs -
patient received five cycles using carbo-
platin and gemcitabine for four months,
then tyrosine-kinase inhibitor (erlotinib)
for four months. Twelve months after ne-
phrectomy, the patient is doing well.

Discussion

Renal oncocytoma was first described
by Zippel in 1942; in 1976, Klein and Va-
lensi demonstrated its benign character
with excellent prognosis [7,8].

Renal oncocytomas in general are ty-
pically solid, well circumscribed but no-
nencapsulated solid masses of maho-
gany or dark brown colour. They often
have a central stellate scar and can reach
a huge size. They can be multicentric
and bilateral [1,4,9-11].

Histopathologically, the tumor is cha-
racterized by a proliferation of oncocy-
tic renal epithelial cells displaying alveo-
lar, tubular or cystic patterns, composed
of cells with abundant acidophilic gra-
nular cytoplasm. The nuclei usually have
smooth round or oval contours, focal
nuclear polymorphism can also occur.
The typical case of oncocytoma should
not contain prominent papillary forma-
tions, clear cells, cystic changes, hemor-
rhage or necrosis. Psammoma bodies
can be present. Some renal oncocyto-
mas may be multifocal (oncocytosis)
and display changes suggestive of chro-
mophobe cell carcinoma [4,11]. Our pur-
pose was to exclude heterogenecity (we
examined almost 50 specimens) and to
exclude chromophobe or clear cell renal
cell carcinoma. It is essential to examine
the whole tumor, if possible, because
renal cell carcinoma can be present
in the same oncocytoma as well [6,9].
Oncocytomas and chromophobe renal
cell carcinomas are closely related tu-
mors since they originate from the inter-
calated ducts of the distal nephron, but
they may be morphologically difficult to
differentiate by hematoxylin eosin stain-
ing. Colloidal iron helps to differentiate
the reticular staining of chromophobe
carcinoma from the weak granular or
absent staining of oncocytoma. Cyto-
keratin 7 was reported to be positive in
chromophobe carcinomas and negative
in renal oncocytomas [4,10,11], Zhou et

Fig. 2. Bizarre cells in oncocytoma.

Fig. 3. Invasion of renal sinus fat tissue.

al [4] described that cytokeratin 7 is ne-
gative or positive in single cells or small
clusters of cells.

EMA is expressed similarly by onco-
cytomas and chromophobe carcino-
mas [13].

CD10 is negative in all renal carcino-
mas. Liu et al [14] described a little be-
nefit of CD 10 in the separation of clear
cell RCC from chromophobe RCC and
oncocytoma. Vimentin is negative in all

oncocytomas and in 79% of the chro-
mophobe carcinomas, although focal
positivity can be seen in tumor cells
within septa [4]. Mazal et al [15] exami-
ned a kidney specific cadherin, a cell ad-
hesion molecule found on the basolate-
ral membrane of renal tubular epithelial
cells and collecting duct cells. Their
conclusion was that kidney specific cad-
herin was expressed almost exclusively
in chromophobe carcinomas.
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Tab. 1. Diagnostic strategy recommend by Liu et al [14]. )
1st step:

Vimentin GSTa cD 117
onkocytoma and chromophobe RCC neg. neg. pos.
clear cell RCC pos. pos. neg.
2nd step:

Hale Colloidal Iron CK7 EpCAM
chromophobe RCC pos. pos. neg.
onkocytoma neg. neg. neg.

- )

CD 117 is diffusely positive — the study
of Liu et al [14] confirmed the accuracy
of CD117 and its expression in chromo-
phobe RCC and oncocytoma, in con-
trast with negative staining in clear cell
RCC. Glutathion S-transferase A (GST A)
and epithelial cell adhesion molecule
(EpCAM) are also useful markers, Liu
et al [14] recommend a combination
of three markers - vimentin, GSTa and
EpCAM for the differential diagnosis of
chromophobe carcinoma, oncocytoma
and a clear cell carcinoma. In their study,

they achieved 100% sensitivity and
100% specificity. CD117 and CK7 could
be used as second line markers for the
differential diagnosis, with high speci-
ficity (100%) and high sensitivity (90%,
86%, resp.) (Tab. 1).

There have been extensive reports on
the biological behavior and histologi-
cal features of renal oncocytomas since
they were first described over 70 years
ago. In a large retrospective study, Lie-
ber et al [16] stratified 90 tumors that fit-
ted the criteria of oncocytoma and pro-

posed the grading system described in
Tab. 2.

Although Amin et al revalued tumors
with grade 2 and 3 in Lieber’s study as
chromophobe cell carcinomas [17], we
think that our case may classified as
grade 2. Since 2000 we have diagnosed
32 cases of oncocytoma, there was an
only case with invasive histopathologic
features.

Concern for possible malignant poten-
tial of renal oncocytoma, described for
the first time by Fairchild et al [12], was
implied by several observations (mild
nuclear pleomorphism oncocytoma, ul-
trastructural characteristics suggested,
the oncocytoma originated from pro-
ximal tubular cells that gave rise to the
renal carcinoma, then multifocal poten-
tial and coexistence of oncocytoma and
chromophobe renal carcinoma in con-
tralateral kidney).

Since then, only rare cases of meta-
static oncocytomas have been descri-
bed [18,19] and unique cases have been
studied with a modern panel of immu-
nohistochemistry, so called metastatic
oncocytomas were probably chromo-
phobe renal cell carcinomas or granular

Tab. 2. Grading system of renal cell oncocytomas [16]. )
Cell atypia Nuclear atypia Mitotic figures
grade 1 closely packed, regular appearing cells rounded smooth nuclei 0
grade 2 more cellular variation irregular nuclei 0
grade 3 cellular variation significant nuclear atypia possible mitotic figures
~
Tab. 3. Presence of malignant features in a large series of oncocytomas [20].
Reference Year Number of cases Perinephric invasion Metastasis
(n %) (histologically confirmed)
Davies et al [21] 1991 166 18 (10) 0
Hartwick et al [22] 1992 23 0(0) 0
Amin et al [17] 1997 80 11(14) 0
Perez-Ordonez et al [23] 1997 70 14 (20) 1
Dechet et al [24] 1999 138 0(0) 0
Romis et al [25] 2004 32 0(0) 0
Gudbjartsson et al [26] 2005 45 1(2) 0
our department 2013 32 1(3) 0
\_ J
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forms of clear cell renal carcinoma with
incorrect histology classification [6,19].

Oncocytic tumors of other organs —
e.g. those of the adrenal or salivary
gland — may occasionally show malig-
nant behavior, but this is associated
with cytonuclear and histological fea-
tures indicative of malignant behavior
(Tab. 3) [20].

From a genetic point of view, onco-
cytomas are heterogeneous, and a sub-
set of (10% of them) shows loss of he-
terozygosity for chromosome 1 and/or
chromosome X and/or 14, whereas ano-
ther subset is characterized by translo-
cation involving chromosome 11. The
abnormalities on chromosome 1 are
shared with chromophobe RCC, which
also carry additional chromosomal
changes. This observation has led to hy-
pothesis that oncocytomas may pro-
gress to chromophobe renal cell carci-
nomas [20]. Al-Saleem et al [27] report
a case of a 69-year-old male with nume-
rous oncocytic neoplasms of both kid-
neys, morphologically progressing from
oncocytomas to hybrid tumors with
chromophobe carcinomas (not asso-
ciated with Birt Hogg Dube syndrome).
Their hypothesis was that renal oncocy-
tosis and possibly familial oncocytomas
demonstrated multiple chromosomal
losses associated with evidence of pro-
gression to chromophobe renal cell car-
cinoma in the same tumor, the same kid-
ney, or in the contralateral kidney [27].

Conclusion

In conclusion, a subset of oncocyto-
mas sharing genetic or molecular fea-
tures of chromophobe carcinoma may
explain rare instances of invasive histo-
logic features or metastases, although
the presence of these features does not
necessarily imply clinically malignant be-
havior [20]. We agree with Oxley et al [19]
that renal oncocytomas should be con-
sidered as having a very low rather than

no malignant potential, raising again the
question, whether renal oncocytomas
may be considered as a precancerous le-
sion of chromophobe carcinoma. In order
to set up with the right diagnosis, perfect
co-operation of clinicians and patholo-
gists is necessary. Radical nephrectomy
could be regarded as an overtreatment,
especially in patients with small tumors,
but coexisting renal cell carcinoma, pe-
rirenal fat invasion, a hallmark of malig-
nant behavior, might indicate radical sur-
gery in these patients [26]. It is essential
to analyze the whole tumor, if possible.
Fine needle biopsy, aspiration cytology
and frozen section biopsy are inappro-
priate methods for correct morphologic
diagnosis [6,28]. The co-operation be-
tween clinicians and pathologists and
the clinical observation of patients with
renal oncocytoma will lead to improved
patient management and ultimately bet-
ter patient care.
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