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Abstract: Renal oncocytoma (RO) can rarely present with a multilocular or tubulocystic growth pattern that may
cause significant diagnostic difficulties with a variety of cystic renal cell carcinomas (RCC). Distinguishing these RO
variants from their many RCC mimickers is critical because of its typical benign clinical course. Herein, we report a
case of RO with extensive tubulocystic architectures on a 42-year-old female patient and discuss the clinicopatho-
logic characterizations of this unusual RO variant with an emphasis on the wide spectrum of differential diagnoses
of a variety of primary or secondary renal tumors that are featuring of both oncocytic cell changes and tubulocystic

growth patterns.
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Introduction

Renal oncocytoma (RO) is an uncommon,
benign renal epithelial tumor with distinct
gross, histomorphologic, ultrastructural and
cytogenetic features [1]. It accounts for 3-9% of
all adult renal epithelial neoplasms in most
series [2-4]. Microscopically, classic RO is com-
posed of dense eosinophilic monotonous tumor
cells with bland cytologic features in solid, nest,
or tubular growth patterns, separated by a vari-
able degree of edematous or hyprocelluar stro-
ma [1]. Morphologic variants and unusual fea-
tures, such as small cell or oncoblastic variant,
focal clear cell change, chromophobe-like
appearance, presence of mitoses, and cystic
transformation, have rarely been documented
in RO in the literature [5, 6], which could cause
significantly diagnostic confusions. Foci of
microcystic change is not uncommon seen in
RO and is generally considered as a degenera-
tive process related to the central scar of this
entity [2, 3, 6], but oncocytoma with a multi-
locular cystic presentation is very rare [3, 6-9],
and is often misdiagnosed as renal cell carci-
noma (RCC) with a cystic component, particu-

larly when limited tissue sample is available for
assessment. In this report, we present a case
of RO with extensive tubulocystic architectures
and emphasize the wide spectrum of differen-
tial diagnoses of a variety of primary or second-
ary renal tumors that are featuring of both
oncocytic cell changes and tubulocystic archi-
tectural patterns.

Case presentation

A previously healthy 42-year-old female was
incidentally identified to have a mass in her
right kidney by ultrasonic scan for annual physi-
cal examination. Subsequent computed tomog-
raphy (CT) scan revealed a low-density, round,
3.5-cm partially cystic and solid mass located
in the upper pole of the right kidney (Figure 1).
The mass was circumscribed and abutting the
capsular region. With the suspicion of RCC, the
patient underwent a right laparoscopic partial
nephrectomy. Both the intraoperative impres-
sion and a postoperative ultrasonography con-
firmed that gross total tumor resection had
been achieved. She was discharged a week
later after the surgery. Recently at a 10-month
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Figure 1. Computed tomography scan revealed
a low-density, round, partially cystic and solid
mass (arrow) located in the upper pole of the right
kidney.

follow-up, the patient was in a good status with
no evidence of renal tumor relapse.

Materials and methods

The resected specimen was fixed in 10% buff-
ered formalin and routinely processed and
stained with hematoxylin and eosin. Immu-
nohistochemical analyses were performed
using advidin-biotin-complex immunoperoxi-
dase technique with a panel of commercially
available primary antibodies to the following
antigens: PAX8 (polyclonal, Proteintech, USA),
cytokeratin 7 (CK7) (OV-TL12/30, Dako), high
molecular weight cytokeratin (HWCK) (34BE12,
Dako), vimentin (V9, Dako), epithelial mem-
brane antigen (EMA)(E29, Dako), CD10 (56C6,
Dako), alpha methylacyl-CoA racemase
(AMACR) (p504s, Dako), renal cell carcinoma
marker (RCCma) (gp200, Dako), E-cadherin
(polyclonal, Dako), c-kit (polyclonal, Dako), thy-
roid transcription factor 1 (TTF1) (8G7G3/1,
Dako), thyroglobulin (TG) (2H11, Dako), melan-A
(A103, Dako), HMB45 (HMB45, Dako) and Ki67
(MIB-1, Dako). Appropriate positive and nega-
tive controls were run concurrently for all the
markers tested.

Results

Gross examination showed that the tumor was
well-defined and encapsulated with the maxi-
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mum diameter measuring up to 3.5-cm. Cut
surface showed that the tumor was predomi-
nantly cystic and partially solid of a spongy con-
sistence; the cysts were multilocular and sepa-
rated by thick-walled and smooth septa, some
of which were filled with blood or clear fluid. No
central scar was grossly evident, necrosis was
not identified. Microscopically, the tumor was
well-demarcated and separated from the sur-
rounding renal parenchyma by a thick fibrotic
capsule (Figure 2A). It was composed of vari-
able-sized cysts ranging from cystic dilated
tubules, microcysts to large cystic spaces that
were covered by a single layer of cuboid to low-
columnar epithelial cells (Figure 2B). The small-
er cystic spaces were empty whereas the larger
ones were filled with serosanguinous fluid, or
blood fluid (Figure 2C). Not frequently, delicate
papillae-like formations, typically forming iso-
lated protrusions within the dilated cysts, were
noted (Figure 2D). Between the cysts and cys-
tic tubules were usually scant delicate edema-
tous stroma with occasional solid tumor cells
nests and islands present. A small area of clas-
sic solid oncocytoma was identified at the
periphery of the tumor. The tumor cells were
cuboid to low-columnar and contained abun-
dant, granular eosinophilic cytoplasm, no hob-
nail or clear cells were found. The nuclei were
round with one or several small nucleoli corre-
sponding to Fuhrman nuclear grade 2, no mito-
sis or significant nuclear atypia or cytologic
pleomorphism was found (Figure 2E, 2F). Focal
hemosiderin deposits or hemosiderin-laden
macrophages were noted.

On immunohistochemistry (IHC), the tumor
cells showed patchy nuclear expression of
PAX8, diffuse membranous expression of EMA,
c-kit (Figure 3A), and E-cadherin (Figure 3B).
Less than 5% of the tumor cells expressed CK7
(Figure 3C), they were negative for all the other
markers detected including vimentin (Figure
3D), AMACR, CD10, RCCma, HMB45, melan-A,
TTF1, and TG. Ki67 labeled approximately 1%
tumor cells. A diagnosis of tubulocystic oncocy-
toma was rendered on the basis of the unique
architectural patterns, classic cytological fea-
tures as well as the typical immunohistochemi-
cal profiles supportive of RO.

Discussion

RO is the second commonly seen benign renal
epithelial tumor after papillary adenoma, which
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Figure 2. Microscopic examination showed that (A) the tumor was well-demarcated and encapsulated and (B) com-
posed of variable-sized cysts ranging from cystic dilated tubules, microcysts to large cystic spaces. (C) These cystic
spaces were filled with serosanguinous fluid, or blood fluid. (D) Depicting papillae-like formations, typically forming
isolated protrusions within the dilated cysts. (E, F) The lining cells were cuboid to low-columnar and contained finely
granular eosinophilic cytoplasm with bland-appearing nuclei, arranged in a single row pattern.

comprises 3-9% of all renal tumors and has
excellent prognosis [1-4]. Although single case
reports of its malignant behavior have been
documented in the older literature [10, 11],
contemporary large series studies using stan-
dardized diagnostic criteria have consistently
confirmed the benign nature of RO [6].

14788

RO is histologically known for its variations in
architecture and cytology, which may show a
spectrum of atypical morphology, such as vas-
cular or adipose tissue extension, presence of
small oncocytic cells, microscopic necrosis,
pleomorphic nuclei, or rare mitoses, account-
ing for its well-known ability to mimic malignant
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Figure 3. Immunohistochemical studies disclosed that the tumor cells are diffusely and moderately positive for (A)
c-kit and (B) E-cadherin, scattered positivity for (C) CK7 (less than 5% tumor cells) and negative for (D) vimentin.

renal tumors [2, 3, 6]. Several growth patterns
have been documented in RO with nested and
solid patterns being the two most commonly
seen ones, less uncommon architectures
include cystic, tubular, and trabecular. Most
ROs demonstrate a combination of these
growth patterns, and less frequently, promi-
nence with one architectural pattern [1, 3]. RO
with prominent tubulocystic features is very
unusual and comprises 3-7% of all RO in the
latest large series studies [3, 6, 9]. Similar
tumors have been designated as “cystic renal
oncocytoma” [9], “telangiectatic oncocytoma”
[4], or “multilocular cystic renal oncocytoma”
[8] in the literature. To date, less than forty
such RO case have been reported in the English
language literature.

Clinically, the mean age of patients with tubulo-
cystic RO is 68.7 years (range, 51 to 85 y) with
male-to-female ratio of 2.4:1. Preoperative
imaging studies show that tumors usually pres-
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ent as an hypervascular heterogeneous mass,
consistent with or suspicious for RCC, and no
distinction with other cystic renal tumors is pos-
sible, in particular, no central scar is seen and
these tumors may be classified as suspected
cystic tumors corresponding to Bosniak’s class
3 [4, 8]. Grossly, the mean size is 2.5 cm, dis-
playing brown cut surface with numerous small
to large, often hemorrhagic cysts; necrosis is
uniformly absent. Histologically, tubulocystic
RO is composed of an admixed proliferation of
variable-sized cystic tubules and cysts sepa-
rated by a background of loose or hypocellular
stroma. A variable component of cell islands
and solid areas are consistently present in all
cases of tubulocystic RO [9]. The cystic spaces
are typically empty, or filled with serosangui-
nous or pure blood fluid resembling a cavern-
ous hemangioma [4]. Rarely, isolated, delicate
papillary projections can be noted in the dilated
microcysts [6]. The lining cells of the tubules
and cysts are a single row of cuboid to colum-
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nar shaped oncocytic cells with a finely granu-
lar and eosinophilic cytoplasm and small,
round, bland-appearing nuclei. Necrosis and
mitosis are uniformly not noted. Histochemical
and immunohistochemical studies show that
tubulocystic RO demonstrates the same
expression profile to conventional RO, with
tumor cells strongly and diffusely positive for
c-kit and E-cadherin and usually negative for
CK7, CD10, vimentin, AMACR, and colloid iron
stain [9, 12].

The differential diagnosis of tubulocystic RO is
broad and includes a variety of common and
not-so-common, primary or secondary renal
tumors that are featuring of both tubulocystic
growth pattern and oncocytic cell changes.
These include eosinophilic variant chromo-
phobe RCC, tubulocystic RCC, oncocytic papil-
lary RCC, and metastatic thyroid carcinoma.
Although careful histomorphologic investiga-
tion and identification of foci of typical solid RO
areas is critical in distinguishing tubulocystic
RO from its many mimickers, IHC, and occa-
sionally molecular genetic analysis will prove
decisive.

Eosinophilic chromophobe RCC typically shows
a densely packed nested or broad alveolar
growth pattern, and rarely, it may adopt a pre-
dominance of tubular or cystic growth pattern
mimicking tubulocystic RO [13]. In contrast to
the finely granular cytoplasm and uniform,
round nuclei of RO, the cytoplasm in chorompo-
be RCC is more pale, and the nuclei is more
irregular and usually takes on a “raisinoid”
shape with perinuclear clearing. By IHC, both
entities show diffuse and strong membranous
expression of c-kit and E-cadherin, and these
two markers alone are unhelpful in distinguish
oncocytoma from chromophobe RCC [12, 14].
However, diffuse staining for CK7, seen in the
majority of chromopbobe RCC, is in contrast
with negative staining or staining restricted to
only rare clustered cells in oncocytoma [12].
Tubulocystic RCC, which has been recently
recognized by the International Society of
Urological Pathology (ISUP) of Vancouver
Classification as a distinct subtype of RCC [15,
16], shares many features with tubulocystic RO
including both have a spongy imaging or gross
appearance, extensive tubulocystic growth pat-
tern, and eosinophilic lining cells. However,
tubulocystic RCC occurs predominantly in male
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patients with a male-to-female ratio being more
than 7:1 [16], and the cyst lining cells are usu-
ally elongated and often hobnail with promi-
nent nuclei and atypia, arranged in a single row
or in a pseudostratified pattern contrasting to
that of tubulocystic RO which are relatively uni-
form, bland-appearing, cuboidal arranged in a
single row. Moreover, the septa between the
cysts in tubulocystic RCC are usually fibrotic
whereas that in RO are typically edematous
and hypocellular. Mitoses can also be found
more frequently in tubulocystic RCC. By IHC, in
comparison to RO, tubulocystic RCC marks
more frequently for vimentin, CD10, AMACR,
and CK7 and has a higher proliferative index by
ki67 [9]. C-kit is consistently negative in tubulo-
cystic RCC but it is usually positive in RO [9,
14]. Oncocytic papillary RCC is a recently identi-
fied subtype of papillary RCC [17], but RO can
be confidently excluded if a tumor demon-
strates a dominant or significant papillary
growth pattern because papillary formations
can only rarely be noted in the dilated cysts of
tubulocystic RO [6]. However, if oncocytic papil-
lary RCC exhibits mainly solid and tubular
growth that it could cause diagnostic confu-
sions with tubulocystic RO [18]. In this scene,
immunohistochemical studies can help arriving
at accurate diagnosis, briefly, the presence of
immunoexpression primarily of CK7, CD10,
vimentin, and AMACR and negativity for c-kit
and E-cadherin may favor the diagnosis of
oncocytic papillary RCC, and tubulocystic RO if
conversely. Lastly, thyroid neoplasms, both
papillary and follicular carcinomas, can rarely
metastasize to kidney and histologically dem-
onstrate a cystic and follicular growth pattern
resembling tubulocystic RO [19], the absence
of intracystic colloidal materials and immuno-
negativity of TTF1 and TG can easily rule out
this possibility [20].

In summary, we present a rare case of tubulo-
cystic RO and discuss the clinicopathologic,
immunohistochemical features as well as the
broad spectrum of differential diagnoses of
this entity. Currently with a growing trend in
many institutions to establish the initial diagno-
sis of renal tumors on needle biopsies, the
presence of unusual and problematic findings
in these scenes can also pose additional diag-
nostic challenges. Recognizing the spectrum of
morphological features of oncocytoma may
help to establish a final diagnosis on core biop-
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sy, possibly allowing surgeons and patients to
avoid unnecessary treatment [6].

Acknowledgements

This work was supported by Medicine and
Health Research Foundation of Zhejiang
Province (Grant No. 201506257), Science and
Technology Agency Research Foundation of
Zhejiang Province (Grant No. 2013C33204),
and China National Natural Science Foundation
(Grant No. 81502541). The funders had no role
in study design, data collection and analysis,
decision to publish, or preparation of this
manuscript.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Ming Zhao, De-
partment of Pathology, Zhejiang Provincial People’s
Hospital, 158 Shangtang Road, Xiacheng District,
Hangzhou 310014, Zhejiang, PR China. Tel: +86-
571-85893289; Fax: +86-571-85893289; E-mail:
zhaomingpathol@163.com; Dr. Da-Hong Zhang,
Department of Urology, Zhejiang Provincial People’s
Hospital, 158 Shangtang Road, Xiacheng District,
Hangzhou 310014, Zhejiang, PR China. E-mail: urol-
ogy@zju.edu.cn

References

[1] Eble JN, Sauter G, Epstein JI and Sesterhenn
IA. The World Health Organization Classification
of Tumours of the Urinary System and Male
Genital System. Lyon, France: IARC Press;
2004.

[2] Perez-Ordonez B, Hamed G, Campbell S,
Erlandson RA, Russo P, Gaudin PB and Reuter
VE. Renal oncocytoma: a clinicopathologic
study of 70 cases. Am J Surg Pathol 1997; 21:
871-883.

[31 Amin MB, Crotty TB, Tickoo SK and Farrow GM.
Renal oncocytoma: a reappraisal of morpho-
logic features with clinicopathologic findings in
80 cases. Am J Surg Pathol 1997; 21: 1-12.

[4] Xiao GQ, Ko HB and Unger P. Telangiectatic on-
cocytoma: a previously undescribed variant of
renal oncocytoma. Am J Clin Pathol 2013; 140:
103-108.

[5] Petersson F, Sima R, Grossmann P, Michal M,
Kuroda N, Hora M, Yang X, Kinkor Z, Trivunic S,
Zalud R, Sperga M, Jaunmuktane Z, Branzovsky
J, Ferda J and Hes O. Renal small cell oncocy-
toma with pseudorosettes A histomorphologic,
immunohistochemical, and molecular genetic

14791

study of 10 cases. Hum Pathol 2011; 42:
1751-1760.

[6] Trpkov K, Yilmaz A, Uzer D, Dishongh KM,
Quick CM, Bismar TA and Gokden N. Renal on-
cocytoma revisited: a clinicopathological study
of 109 cases with emphasis on problematic
diagnostic features. Histopathology 2010; 57:
893-906.

[71] Ogden BW, Beckman EN and Rodriguez FH Jr.
Multicystic renal oncocytoma. Arch Pathol Lab
Med 1987; 111: 485-486.

[8] LeroyX, AubertS, Lemaitre L, Haffner J, Biserte
J and Gosselin B. Multilocular cystic renal on-
cocytoma. J Clin Pathol 2006; 59: 223-224.

[9] Skenderi F, Ulamec M, Vranic S, Bilalovic N,
Peckova K, Rotterova P, Kokoskova B, Trpkov
K, Vesela P, Hora M, Kalusova K, Sperga M,
Perez Montiel D, Alvarado Cabrero |, Bulimbasic
S, Branzovsky J, Michal M and Hes O. Cystic
Renal Oncocytoma and Tubulocystic Renal
Cell Carcinoma: Morphologic and Immuno-
histochemical Comparative Study. Appl
Immunohistochem Mol Morphol 2015; [Epub
ahead of print].

[10] Amin R and Anthony P. Metastatic renal onco-
cytoma: A case report and review of the litera-
ture. Clin Oncol (R Coll Radiol) 1999; 11: 277-
279.

[11] Oxley JD, Sullivan J, Mitchelmore A and Gillatt
DA. Metastatic renal oncocytoma. J Clin Pathol
2007; 60: 720-722.

[12] Reuter VE, Argani P, Zhou M, Delahunt B and
Members of the IliIDUPG. Best practices rec-
ommendations in the application of immuno-
histochemistry in the kidney tumors: report
from the International Society of Urologic
Pathology consensus conference. Am J Surg
Pathol 2014; 38: €35-49.

[13] Amin MB, Paner GP, Alvarado-Cabrero |, Young
AN, Stricker HJ, Lyles RH and Moch H.
Chromophobe renal cell carcinoma: histomor-
phologic characteristics and evaluation of con-
ventional pathologic prognostic parameters in
145 cases. Am J Surg Pathol 2008; 32: 1822-
1834.

[14] Huo L, Sugimura J, Tretiakova MS, Patton KT,
Gupta R, Popov B, Laskin WB, Yeldandi A, Teh
BT and Yang XJ. C-kit expression in renal onco-
cytomas and chromophobe renal cell carcino-
mas. Hum Pathol 2005; 36: 262-268.

[15] Yang XJ, Zhou M, Hes O, Shen S, Li R, Lopez J,
Shah RB, Yang Y, Chuang ST, Lin F, Tretiakova
MM, Kort EJ and Teh BT. Tubulocystic carcino-
ma of the kidney: clinicopathologic and mo-
lecular characterization. Am J Surg Pathol
2008; 32: 177-187.

[16] Srigley JR, Delahunt B, Eble JN, Egevad L,
Epstein JI, Grignon D, Hes O, Moch H, Montironi
R, Tickoo SK, Zhou M, Argani P and Panel IRT.

Int J Clin Exp Pathol 2015;8(11):14786-14792


mailto:urology@zju.edu.cn
mailto:urology@zju.edu.cn

[17]

(18]

Tubulocystic oncocytoma of the kidney

The International Society of Urological
Pathology (ISUP) Vancouver Classification of
Renal Neoplasia. Am J Surg Pathol 2013; 37:
1469-1489.

Lefevre M, Couturier J, Sibony M, Bazille C,
Boyer K, Callard P, Vieillefond A and Allory Y.
Adult papillary renal tumor with oncocytic cells:
clinicopathologic, immunohistochemical, and
cytogenetic features of 10 cases. Am J Surg
Pathol 2005; 29: 1576-1581.

Mai KT, Kohler DM, Robertson SJ, Belanger EC
and Marginean EC. Oncocytic papillary renal
cell carcinoma with solid architecture: mimic
of renal oncocytoma. Pathol Int 2008; 58:
164-168.

14792

[19]

[20]

Insabato L, Di Vizio D, De Rosa G, Prezioso D,
Corcione F and Terracciano LM. Renal metas-
tasis from thyroid carcinoma 35 years after
detection of the primary tumor. Tumori 2003;
89: 99-101.

Amin MB, Gupta R, Ondrej H, McKenney JK,
Michal M, Young AN, Paner GP, Junker K and
Epstein JI. Primary thyroid-like follicular carci-
noma of the kidney: report of 6 cases of a his-
tologically distinctive adult renal epithelial neo-
plasm. Am J Surg Pathol 2009; 33: 393-400.

Int J Clin Exp Pathol 2015;8(11):14786-14792



