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Case Report
Mixed epithelial and stromal tumor of the kidney: report 
of a rare case and review of literature
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Abstract: Mixed epithelial and stromal tumor of the kidney (MESTK) is a rare benign tumor composed of epithelial 
and stromal cells. We report a rare male case with detailed clinicopathological data and follow-up information. 
The patient presented with gross hematuria. Computed tomography (CT) and magnetic resonance imaging study 
showed a 60 mm×40 mm cystic lesion with thickened septa and minimal contrast enhancement at the lower pole of 
the right kidney. The patient underwent nephron sparing surgery (NSS). Intraoperative frozen section showed benign 
histological features without significant cytologic atypia and mitosis. By additional immunohistochemistry investiga-
tions, the epithelial component was positive for cytokeratin-7, high molecular weight cytokeratin, and PAX-8. The 
stromal component showed strong positivity for vimentin and smooth-muscle actin. This case emphasizes that it 
is difficult to establish a precise diagnosis of MESTK preoperatively due to lack of any typical radiological features. 
Thus, intraoperative frozen section is of great clinical significance for NSS with preservation of kidney function. Ad-
ditionally, regular follow-up is necessary for the MESTK with malignant potential.
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Introduction

Mixed epithelial and stromal tumor of the kid-
ney (MESTK) is a rare complex renal neoplasm 
[1]. It was originally described as cystic hamar-
toma of the renal pelvis by Pawade et al [2]. The 
term MESTK was introduced by Michal and 
Syucek in 1998 [3]. The lesions have strong 
female predilection, with a 6:1 predominance 
of women over men [4]. The tumor is typically 
cystic and solid, which is characterized by a 
biphasic proliferation of stromal cells with an 
epithelial component [5, 6]. In this paper, we 
report the unusual male case of the clinical fea-
tures of MESTK, and review the related 
literature.

Case report

Clinical history

A 44-year-old man presented to us with gross 
hematuria for 16 days, he denied fever, dys-
uria, and weight loss. Physical examination was 
unremarkable. He had no significant medical 

history of any malignancy and no history of 
treated with hormone, His routine blood investi-
gations were within the normal ranges. A sur-
veillance magnetic resonance imaging study 
showed a 60 mm×40 mm cystic lesion arisen 
from the lower pole of the right kidney (Figure 
1A). A contrast-enhanced computerized tomo-
graphic scan of the abdomen revealed a cystic 
mass with thickened septa and minimal con-
trast enhancement (Figure 1B). There was no 
evidence of lymph node or distant metastases. 
On surgical exploration there was a well-circum-
scribed tumor mass arising from the lower pole 
of the right kidney. The patient underwent right 
nephron sparing surgery. Frozen section 
revealed a cystic and solid tumor of probably 
benign nature. In the clinical course, no post-
operative complications were observed. The 
patient was free of local recurrence or distant 
metastasis until the last follow-up (10 months).

Pathologic findings

On gross examination, the tumor measured 6.5 
cm×5.5 cm×5 cm and was observed in the 
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lower portion of the right kidney. The mass was 
well circumscribed and infiltrated into the renal 
pelvis. The tumor was composed of cystic and 
solid components with focal hemorrhage and 
necrosis. Histologically, the lining of the cystic 
wall was composed of flat or cuboidal epitheli-
um with a focal hobnail appearance (Figure 2A 
and 2B), and the epithelial cells were relatively 
uniform and showed no significant cytologic 
atypia or mitosis. The stroma around the cysts 
consists of a variably cellular population of 
spindle cells with no evidence of atypical and 
high mitotic activity cells. Immunohistochemi- 
cally, the epithelial lining was positive for cyto-
keratin-7 (Figure 3A), high molecular weight 
cytokeratin (Figure 3B), and PAX-8 (Figure 3C). 
Spindle cells in the stroma portion showed 

strong positivity for vimentin (Figure 3D) and 
smooth-muscle actin (Figure 3E), and KI67-
positive cells were less than 1% (Figure 3F). 
Both epithelial and stromal components were 
negative for CD20, CD34, desmin, ER and PR. 

Discussion

MESTK is a newly introduced and rare kidney 
tumor subtype, which was included in the 2004 
World Health Organization Classification of 
Tumors. Antic et al [7] described that MESTK 
and Cystic nephroma (CN) had similar gross 
and microscopic features and might represent 
different morphological variants of the same 
tumor entity. Hence, Turbiner et al [8] proposed 
a unifying term of “renal epithelial and stromal 

Figure 1. A: Magnetic resonance imaging revealed a cystic lesion arisen from the lower pole of the right kidney. B: 
Abdominal computed tomography showed a cystic mass with thickened septa and minimal contrast enhancement.

Figure 2. Histologic findings (hematoxylin and eosin, original magnification ×100 [inset, original magnification 
×200]). A: The cysts were lined by cuboidal cells with hobnail appearance. B: The lining of the cystic wall was com-
posed of flat epithelium.
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tumor” (REST) to summarize the spectrum of 
findings observed in both tumors. 

In the current case, the MESTK was composed 
of both epithelial cells and stromal cells with 
solid and cystic architecture. The epithelium 
had features of primitive tubules, and the stro-
ma was variably cellular with areas of muscle 
differentiation and vascular structures. Radi- 
ologically, MESTK appeared as multi-septate 
cystic mass with solid components and thick-
ened septa on both computerized tomographic 
scan and magnetic resonance image, and thus 
could mimic other cystic renal tumors, such as 
complex renal cyst, cystic nephroma or multi-
locular cystic renal cell carcinoma [9-11]. It was 
difficult to establish a precise diagnosis of 
MESTK preoperatively due to lack of any typical 
radiological features [12-14], thus, histopatho-
logical examination and immunohistochemical 
studies of the excised renal mass were neces-
sary for postoperatively definitive diagnosis. 
Immunohistochemical studies revealed the epi-
thelial components were diffusely positive for 
CK7 and high molecular weight cytokeratin, 
and the stromal component showed diffusely 
and strongly positive immunostaining with 
vimentin and smooth-muscle actin. ER and PR 
expression used to be described in previous 
reports of MESTK [4, 15, 16], and histories of 
estrogen therapy were common in these 
patients. This implied an underlying associa-

tion between estrogen and MESTK. However, 
we did not observe any correlation between 
estrogen therapy and MESTK, as the patient 
denied a history of hormonal therapy. ER and 
PR were not expressed in this male patient, 
which seemed to support the hypothesis that 
ER and PR expression were not accepted as a 
supportive diagnostic feature of MESTK and 
characteristic morphological features should 
take precedence. Thus, whether the disturbed 
hormonal environment contributes to the 
pathogenesis of MESTK warrants further study

Basically, MESTK represents a benign tumor of 
the kidney, and nearly all cases described so 
far demonstrated a benign course without 
tumor recurrence or metastasis. Despite a pre-
dictably benign clinical course, a small number 
of rare aggressive cases with transformation 
have been recently published in the literature 
[17, 18]. Our experience suggests that careful 
intraoperative frozen section examination is 
required for the choice of operation mode. In 
order to avoid excessive or unnecessary addi-
tional treatment, MESTK must be examined 
carefully to rule out the possibility of a malig-
nant component.

In summary, the case we presented here 
showed no recurrence or metastasis until the 
last follow-up at 10 months. This case empha-
sizes the fact that the MESTK clinically/radio-

Figure 3. Immunohistochemical staining (×100) showed that the epithelium was positive for cytokeratin-7 (A), high 
molecular weight cytokeratin (B), and PAX-8 (C). The stroma demonstrated strongly expression for vimentin (D) and 
smooth-muscle actin (E), while the stroma was focally positive for KI67 (F). 
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logically mimics other cystic renal neoplasms. 
Therefore, a pathologic diagnosis of MESTK is 
of great clinical significance, as MESTK is gen-
erally considered to be a benign tumor with 
good prognosis, and could be cured by surgical 
excision. In our opinion, nephron sparing sur-
gery (NSS) performed in this case may be 
appropriate to preserve kidney function. 
Because the malignant potential of MESTK was 
recently described, postoperatively continued 
follow-up might be advisable to observe clinical 
behavior of MESTK in a subset of these 
patients. 

Acknowledgements

The authors received no financial support for 
the research, authorship, and/or publication of 
this article.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Qiang Fu, Depart- 
ment of Urology, Shanghai Jiao Tong University 
Affiliated Sixth People’s Hospital, 600 Yi Shan Road, 
Shanghai 200233, China. Tel: +86-21-64369181; 
Fax: +86-21-64368920; E-mail: jamesqfu@aliyun.
com

References

[1]	 Ekici AI, Ekici S, Gurel B, Altinok G, Erkan I and 
Gungen Y. Benign mixed epithelial and stromal 
tumor of the kidney. ScientificWorldJournal 
2006; 6: 615-618.

[2]	 Pawade J, Soosay GN, Delprado W, Parkinson 
MC and Rode J. Cystic hamartoma of the renal 
pelvis. Am J Surg Pathol 1993; 17: 1169-1175.

[3]	 Michal M and Syrucek M. Benign mixed epithe-
lial and stromal tumor of the kidney. Pathol 
Res Pract 1998; 194: 445-448.

[4]	 Montironi R, Mazzucchelli R, Lopez-Beltran A, 
Martignoni G, Cheng L, Montorsi F and Scar-
pelli M. Cystic nephroma and mixed epithelial 
and stromal tumour of the kidney: opposite 
ends of the spectrum of the same entity? Eur 
Urol 2008; 54: 1237-1246.

[5]	 Zhou M, Kort E, Hoekstra P, Westphal M, Magi-
Galluzzi C, Sercia L, Lane B, Rini B, Bukowski R 
and Teh BT. Adult cystic nephroma and mixed 
epithelial and stromal tumor of the kidney are 
the same disease entity: molecular and histo-
logic evidence. Am J Surg Pathol 2009; 33: 72-
80.

[6]	 Portier BP, Hansel DE, Zhou M and Maclennan 
GT. Mixed epithelial and stromal tumor of the 
kidney. J Urol 2009; 181: 1879-1880.

[7]	 Antic T, Perry KT, Harrison K, Zaytsev P, Pins M, 
Campbell SC and Picken MM. Mixed epithelial 
and stromal tumor of the kidney and cystic ne-
phroma share overlapping features: reapprais-
al of 15 lesions. Arch Pathol Lab Med 2006; 
130: 80-85.

[8]	 Turbiner J, Amin MB, Humphrey PA, Srigley JR, 
De Leval L, Radhakrishnan A and Oliva E. Cys-
tic nephroma and mixed epithelial and stromal 
tumor of kidney: a detailed clinicopathologic 
analysis of 34 cases and proposal for renal 
epithelial and stromal tumor (REST) as a unify-
ing term. Am J Surg Pathol 2007; 31: 489-500.

[9]	 Wood CR and Casalino DD. Mixed epithelial 
and stromal tumor of the kidney. J Urol 2011; 
186: 677-678.

[10]	 Sahni VA, Mortele KJ, Glickman J and Silver-
man SG. Mixed epithelial and stromal tumour 
of the kidney: imaging features. BJU Int 2010; 
105: 932-939.

[11]	 Eble JN and Bonsib SM. Extensively cystic re-
nal neoplasms: cystic nephroma, cystic par-
tially differentiated nephroblastoma, multiloc-
ular cystic renal cell carcinoma, and cystic 
hamartoma of renal pelvis. Semin Diagn 
Pathol 1998; 15: 2-20.

[12]	 Moslemi MK. Mixed epithelial and stromal tu-
mor of the kidney or adult mesoblastic nephro-
ma: an update. Urol J 2010; 7: 141-147.

[13]	 Jung SJ, Shen SS, Tran T, Jun SY, Truong L, Aya-
la AG and Ro JY. Mixed epithelial and stromal 
tumor of kidney with malignant transforma-
tion: report of two cases and review of litera-
ture. Hum Pathol 2008; 39: 463-468.

[14]	 Nakagawa T, Kanai Y, Fujimoto H, Kitamura H, 
Furukawa H, Maeda S, Oyama T, Takesaki T 
and Hasegawa T. Malignant mixed epithelial 
and stromal tumours of the kidney: a report of 
the first two cases with a fatal clinical outcome. 
Histopathology 2004; 44: 302-304.

[15]	 Sun BL, Abern M, Garzon S and Setty S. Cystic 
nephroma/mixed epithelial stromal tumor: a 
benign neoplasm with potential for recurrence. 
Int J Surg Pathol 2015; 23: 238-242.

[16]	 Wang CJ, Lin YW, Xiang H, Fang DB, Jiang P and 
Shen BH. Mixed epithelial and stromal tumor 
of the kidney: report of eight cases and litera-
ture review. World J Surg Oncol 2013; 11: 207.

[17]	 Sukov WR, Cheville JC, Lager DJ, Lewin JR, 
Sebo TJ and Lewin M. Malignant mixed epithe-
lial and stromal tumor of the kidney with rhab-
doid features: report of a case including immu-
nohistochemical, molecular genetic studies 
and comparison to morphologically similar re-
nal tumors. Hum Pathol 2007; 38: 1432-1437.

[18]	 Menendez CL, Rodriguez VD, Fernandez-Pello 
S, Venta MV, Poch AM, Corrales B and Diaz MB. 
A new case of malignant mixed epithelial and 
stromal tumor of the kidney with rhabdomyo-
sarcomatous transformation. Anal Quant Cyto-
pathol Histpathol 2012; 34: 331-334.

mailto:jamesqfu@aliyun.com
mailto:jamesqfu@aliyun.com

