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Case Report
Sporadic hemangioblastoma of the kidney with PAX2
and focal CD10 expression: report of a case
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Abstract: In this study, we presented an additional case of renal hemangioblastoma, which demonstrates PAX2
and focal CD10 expression. Histologically, the tumor consisted of sheets of oval or polygonal cells and a prominent
vascular network. The tumor cells varied in size, and possessed pale or eosinophilic cytoplasm that sometimes con-
tained sharply delineated fine vacuoles. The tumor cell nuclei with inconspicuous nucleoli showed moderate nuclear
atypia and pleomorphism. Focal areas of stromal hyalinization and sclerosis were detected. On account of its strong
or moderate immunoreactivity for the a-inhibin, S100, NSE, and EGFR, the diagnosis of renal hemangioblastoma
was established. For further evidence of VHL deficiency, the tumor was subjected to VHL sequence analysis of all
three exons and fluorescence in situ hybridization (FISH) detection for chromosome 3p deletion. None of the VHL
gene mutations and chromosome 3p deletion was detected in the tumor. Because of several shared morphological
and immunophenotypic features, renal hemangioblastoma may be underrecognized and should be included in the
differential diagnosis of primary renal tumors, in particular clear cell renal cell carcinoma. The unexpected positive
staining of PAX2 and CD10 in renal hemangioblastoma should be particular concerned. Using a combination of im-
munoprofile may be helpful to the differential diagnosis of these renal tumors.
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Introduction CD10 expression, which may be underrecog-

nized because of its resemblance with several

Hemangioblastomas are rare benign tumors of
uncertain histogenesis that can arise sporadi-
cally or in association with von-Hippel-Lindau
(VHL) disease [1]. VHL disease is an autosomal
dominant disorder, which predisposes the
patients to clear cell neoplasm of various
organs, such as the central nervous system,
kidney, adrenals, pancreas, and epididymis [2,
3]. Hemangioblastomas typically arises within
the central nervous system (CNS), predomi-
nantly in the cerebellum, but may occasionally
in extraneural sites such as bone, soft tissue,
skin, liver, lung, pancreas and kidney [1, 4]. A
few reports of sporadic hemangioblastoma
have been previously described outside the
CNS, including only 8 cases in the kidney [1,
5-10]. In the present study, we report the ninth
case of such rare tumors with PAX2 and focal

common renal tumor types, in particular clear
cell renal cell carcinoma (RCC).

Case report
Clinical history

A 57-year-old female with no significant past
medical history was found to have a 3 x 2 cm
sized mass in the upper pole of the right kidney
on a computed tomography (CT) scan done for
an unrelated reason. A malignant tumor was
suspected and a radical nephrectomy was per-
formed, showing a 3 x 2.5 x 2 cm well-encapsu-
lated brownish-white tumor with some hemor-
rhagic areas. There was no familial history or
clinical evidences of VHL disease. Currently, the
patient was alive without tumor recurrence or
metastasis with 6 months of follow-up.
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Figure 1. A: The tumor at left field was well circumscribed from the renal parenchyma by a fibrous capsule. (original
magnification, x 40). B: The tumor consisted of sheets of oval or polygonal cells and a prominent vascular network.
The tumor cells varied in size, and possessed pale or eosinophilic cytoplasm that sometimes contained sharply
delineated fine vacuoles. The tumor cell nuclei with inconspicuous nucleoli showed moderate nuclear atypia and
pleomorphism. (original magnification, x 200). The tumor moderately to strongly expresses a-inhibin (C), CA9 (D),
and PAX2 (E) and focally expresses CD10 (F) (original magnification, x 200).

Histopathological and immunohistochemical
findings

Morphologically, the tumor consisted of sheets
of oval or polygonal cells and a prominent vas-
cular network. The tumor cells varied in size,
and possessed pale or eosinophilic cytoplasm
that sometimes contained sharply delineated
fine vacuoles. The tumor cell nuclei with incon-
spicuous nucleoli showed moderate nuclear
atypia and pleomorphism. Neither mitotic fig-
ures nor necrosis was present. Focal areas of
stromal hyalinization and sclerosis were detect-
ed (Figure 1A and 1B).

Immunoreaction was performed using the
labelled streptavidin-biotin method and over-
night incubation as previously described [11,
12]. Immunohistochemically, the tumor cells
demonstrated moderately (2+) or strongly (3+)
positive staining for a-inhibin, S100, NSE,
EGFR, CA9, HIF-1a, and PAX2 but negative for
CKpan, HMB45, Melan A, SMA, CD68, D2-40,
TFE3, and TFEB. Focal membranous staining
was noted for CD10. The presence of Ki-67 pro-
tein demonstrated a low proliferation rate, with
few Ki-67-positive nuclei (Figure 1C-F).
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Molecular analysis

VHL sequence analysis of all three exons of
VHL gene and fluorescence in situ hybridization
(FISH) detection for chromosome 3p deletion
were performed as recently described [13, 14].
VHL gene mutations and chromosome 3p dele-
tion were not detected in the tumor.

Discussion

In this study, we reported an additional case of
sporadic hemangioblastoma of the kidney with
PAX2 and focal CD10 expression. Histologically,
the tumor consisted of sheets of oval or polygo-
nal cells and a prominent vascular network.
The tumor cells varied in size, and possessed
pale or eosinophilic cytoplasm that sometimes
contained sharply delineated fine vacuoles.
The tumor cell nuclei with inconspicuous nucle-
oli showed moderate nuclear atypia and pleo-
morphism. Focal areas of stromal hyalinization
and sclerosis were detected. On account of its
strong or moderate immunoreactivity for the
a-inhibin, S100, NSE, and EGFR, the diagnosis
of renal hemangioblastoma was established
[15-17].
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Hemangioblastoma is a benign tumor, which
typically occurs within the central nervous sys-
tem. Extraneural hemangioblastoma, including
kidney are extremely rare [1]. In fact, renal
hemangioblastoma may be underdiagnosed or
misclassified as other renal tumors such as epi-
thelioid angiomyolipoma, schwannoma, in par-
ticular clear cell RCC as it shares several mor-
phologic and immunophenotypic features [5,
6]. The diagnosis should be based not only on
morphology itself but also on immunopheno-
typic findings. Some immunohistochemical
markers such as a-inhibin, S100, NSE, EGFR,
PAX8, PAX2 and CD10 have been shown to be
helpful in the differential diagnosis of these
tumors [1, 5-10]. Many studies have suggested
the immunoprofile of PAX8, PAX2, a-inhibin,
and CD10 is a helpful combination for distin-
guishing between a hemangioblastoma and a
metastatic clear cell RCC since a-inhibin usual-
ly demonstrates positive staining in hemangio-
blastoma while is steadily negative in clear cell
RCC, on the contrary, PAX8, PAX2, and CD10
are usually positive in clear cell RCC but nega-
tive in hemangioblastoma [15-17]. Of interest,
PAX2 and focal CD10 expression were observed
in our present case. PAX2 is a transcription fac-
tor that is normally expressed by cells of the
nephric, thyroid, and Mullerian duct lineage and
has been regarded as one of the RCC markers
[17]. CD10 usually demonstrates positive stain-
ing in clear cell RCC and stains glomerular cells
and proximal convoluted tubules, participating
in the regulation of water and sodium metabo-
lism, in the normal kidney [9]. Thus, our results
support the earlier hypothesis that the heman-
gioblastoma has the capacity to express vari-
able lines of differentiation depending on its
site of origin, as previously suggested by other
authors [1]. Therefore, caution should be exer-
cised when interpreting the differential efficacy
of these reagents on specific locations.

Hemangioblastoma can arise sporadically or in
association with von-Hippel-Lindau (VHL) dis-
ease [1]. VHL disease is an autosomal domi-
nant disorder, which predisposes the patients
to clear cell neoplasm of various organs, such
as the central nervous system, kidney, adre-
nals, pancreas, and epididymis [2]. The VHL
tumor suppressor gene mapped on the short
arm of chromosome 3 (3p26-p25) is consistent
with Knudson’s two hit hypothesis that indi-
cates tumor suppressor gene inactivation by
two genetic alterations results in the develop-
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ment of tumors. For inherited cancer syndrome,
the first hit is an inherited germline mutation,
the second hit is a somatic DNA alteration
acquired during the patient’s lifetime [2]. The
VHL gene product protein is important in the
regulation of hypoxia inducible factor-1a (HIF-
1a) and vascular endothelial growth factor
(VEGF), whereas Loss of function of the VHL
gene ultimately leads to overexpression of a
variety of proteins that are targets of the HIF
pathway including HIF-1a, glucose transport-
er-1 (GLUT-1), and CA9 [18]. CA9 is one of the
better-known HIF targets and has been shown
to be useful as an immunohistochemical mark-
er of clear cell RCC [18]. For further evidence of
VHL deficiency, the tumor was subjected to VHL
sequence analysis of all three exons and FISH
detection for chromosome 3p deletion. In fact,
we did not find any VHL gene mutations and
chromosome 3p deletion in the sample.
However, the strong expression of HIF-1a and
CA9 provide supporting evidence that the
genetic defect of VHL has relevance to patho-
genesis. Other events, such as hypermethyl-
ation or point mutations of the promoter might
cause allelic loss of function of the VHL gene.

In conclusion, we presented an additional case
of renal hemangioblastoma, which demon-
strates PAX2 and focal CD10 expression.
Because of several shared morphological and
immunophenotypic features, renal hemangio-
blastoma may be underrecognized and should
be included in the differential diagnosis of pri-
mary renal tumors, in particular clear cell RCC.
The unexpected positive staining of PAX2 and
CD10 in renal hemangioblastoma should be
particular concerned. Using a combination of
immunoprofile may be helpful to the differential
diagnosis of these renal tumors.

Acknowledgements

This work was supported by National Natural
Science Foundation of China (81101933; Q
Rao); and (81171391, Xiao-Jun Zhou); Natural
Science Foundation of Jiangsu Province, China
(BK2010463; Q Rao); and Maixin fund (m1203;
Shan-shan Shi).

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Qun-Li Shi,
Department of Pathology, Nanjing Jinling Hospital,

Int J Clin Exp Pathol 2013;6(9):1953-1956



Sporadic renal hemangioblastoma

Nanjing University School of Medicine, Nanjing,

China. Tel:

86-25-80860191; Fax: 86-25-

80860191; E-mail: shiqunli2011@126.com

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

Nonaka D, Rodriguez J and Rosai J. Extraneural
hemangioblastoma: a report of 5 cases. Am J
Surg Pathol 2007; 31: 1545-1551.

Rao Q, Zhou J, Wang JD, Jin XZ, Ma HH, Lu ZF
and Zhou XJ. Endolymphatic sac tumor with
von Hippel-Lindau disease: report of a case
with analysis of von Hippel-Lindau gene and
review. Ann Diagn Pathol 2010; 14: 361-364.
Rao Q, Chen JY, Wang JD, Ma HH, Zhou HB, Lu
ZF and Zhou XJ. Renal cell carcinoma in chil-
dren and young adults: clinicopathological, im-
munohistochemical, and VHL gene analysis of
46 cases with follow-up. Int J Surg Pathol
2011; 19: 170-179.

Deb P, Pal S, Dutta V, Srivastava A, Bhargava A
and Yadav KK. Adrenal haemangioblastoma
presenting as phaeochromocytoma: a rare
manifestation of extraneural hemangioblasto-
ma. Endocr Pathol 2012; 23: 187-190.

Ip YT, Yuan JQ, Cheung H and Chan JK.
Sporadic hemangioblastoma of the kidney: an
underrecognized pseudomalignant tumor? Am
J Surg Pathol 2010; 34: 1695-1700.

Verine J, Sandid W, Miquel C, Vignaud JM and
Mongiat-Artus P. Sporadic hemangioblastoma
of the kidney: an underrecognized pseudoma-
lignant tumor? Am J Surg Pathol 2011; 35:
623-624.

Liu Y, Qiu XS and Wang EH. Sporadic heman-
gioblastoma of the kidney: a rare renal tumor.
Diagn Pathol 2012; 7: 49.

Wang CC, Wang SM and Liau JY. Sporadic he-
mangioblastoma of the kidney in a 29-year-old
man. Int J Surg Pathol 2012; 20: 519-522.

Yin WH, Li J and Chan JK. Sporadic haemangio-
blastoma of the kidney with rhabdoid features
and focal CD10 expression: report of a case
and literature review. Diagn Pathol 2012; 7:
39.

Wang Y, Wei C, Mou L, Zhang Q, Cui Z, Li X, Ye J
and Lai Y. Sporadic renal haemangioblastoma:
Case report and review of the literature. Oncol
Lett 2013; 5: 360-362.

Rao Q, Liu B, Cheng L, Zhu Y, Shi QL, Wu B,
Jiang SJ, Wang Y, Wang X, Yu B, Zhang RS, Ma
HH, Lu ZF, Tu P, Wang JD and Zhou XJ. Renal
cell carcinomas with t(6;11)(p21;912): A clini-
copathologic study emphasizing unusual mor-
phology, novel alpha-TFEB gene fusion point,

1956

[12]

[13]

(14]

(15]

(16]

[17]

immunobiomarkers, and ultrastructural fea-
tures, as well as detection of the gene fusion
by fluorescence in situ hybridization. Am J Surg
Pathol 2012; 36: 1327-1338.

Rao Q, Cheng L, Xia QY, Liu B, Li L, Shi QL, Shi
SS, Yu B, Zhang RS, Ma HH, Lu ZF, Tu P and
Zhou XJ. Cathepsin K expression in a wide
spectrum of perivascular epithelioid cell neo-
plasms (PEComas): a clinicopathological study
emphasizing extrarenal PEComas. Histopa-
thology 2013; 62: 642-650.

Gobbo S, Eble JN, Grignon DJ, Martignoni G,
MacLennan GT, Shah RB, Zhang S, Brunelli M
and Cheng L. Clear cell papillary renal cell car-
cinoma: a distinct histopathologic and molecu-
lar genetic entity. Am J Surg Pathol 2008; 32:
1239-1245.

Gobbo S, Eble JN, Maclennan GT, Grignon DJ,
Shah RB, Zhang S, Martignoni G, Brunelli M
and Cheng L. Renal cell carcinomas with papil-
lary architecture and clear cell components:
the utility of immunohistochemical and cytoge-
netical analyses in differential diagnosis. Am J
Surg Pathol 2008; 32: 1780-1786.

Hoang MP and Amirkhan RH. Inhibin alpha dis-
tinguishes hemangioblastoma from clear cell
renal cell carcinoma. Am J Surg Pathol 2003;
27:1152-1156.

Jung SM and Kuo TT. Immunoreactivity of
CD10 and inhibin alpha in differentiating he-
mangioblastoma of central nervous system
from metastatic clear cell renal cell carcinoma.
Mod Pathol 2005; 18: 788-794.

Carney EM, Banerjee P, Ellis CL, Albadine R,
Sharma R, Chaux AM, Burger PC and Netto GJ.
PAX2 (-)/PAX8 (-)/inhibin A(+) immunoprofile in
hemangioblastoma: A helpful combination in
the differential diagnosis with metastatic clear
cell renal cell carcinoma to the central nervous
system. Am J Surg Pathol 2011; 35: 262-267.
Rohan SM, Xiao Y, Liang Y, Dudas ME, Al-
Ahmadie HA, Fine SW, Gopalan A, Reuter VE,
Rosenblum MK, Russo P and Tickoo SK. Clear-
cell papillary renal cell carcinoma: molecular
and immunohistochemical analysis with em-
phasis on the von Hippel-Lindau gene and hy-
poxia-inducible factor pathway-related pro-
teins. Mod Pathol 2011; 24: 1207-1220.

Int J Clin Exp Pathol 2013;6(9):1953-1956



