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Abstract. Mixed epithelial and stromal tumors (MESTs) 
of the kidney are rare renal neoplasms, primarily affecting 
middle‑aged women. These tumors are characterized by a 
mix of epithelial and stromal components. While generally 
benign, MESTs require accurate diagnosis and appropriate 
management due to the potential for malignant transforma‑
tion. The present study reports the case of a 75‑year‑old male 
patient who underwent a partial nephrectomy following the 
incidental discovery of a kidney tumor. Histopathological 
examination revealed a partially cystic tumor with solid areas, 
measuring 26 mm in diameter. The tumor had cysts lined with 
cuboidal cells and an ovarian‑like stroma. The solid compo‑
nent consisted of elongated cells with eosinophilic cytoplasm 
and oval nuclei, showing angiocentric growth around small 
blood vessels without nuclear atypia or mitoses. Since the 
morphology of the solid component could not reveal the differ‑
entiation of those cells, immunohistochemical staining was 
performed and a myopericytoma/myofibroma component was 
established, mostly based on the positivity of smooth muscle 
actin, muscle‑specific actin, h‑caldesmon, estrogen receptor, 
progesterone receptor, solute carrier family 2 facilitated 
glucose transporter member 1 and collagen IV, along with a 
lack of staining for desmin, CD34, CD31 and CD99. Thus, to 
the best of our knowledge, for the first time in the literature, 
MEST with myopericytoma/myofibroma stromal component 
in a male patient was reported. 

Introduction

A mixed epithelial and stromal tumor (MEST) is a rare 
neoplasm of the kidney, representing a small fraction of 
renal tumors, typically occurring in perimenopausal women 
(female:male ratio, 7:1) (1,2). The exact incidence rate is not 
well documented due to its rarity. Most of the data on MEST 
comes from case reports and small case series rather than 
large epidemiological studies. Research is generally limited to 
retrospective analyses and case series in the medical literature, 
describing ~100 cases to date. There are no large‑scale regis‑
tries dedicated to tracking MEST specifically, which makes 
global incidence rates difficult to determine accurately (1,2).

According to the World Health Organization, MESTs 
are characterized by a combination of both epithelial cysts 
and solid component of spindle‑shaped cells (3). A number 
of studies indicate that MESTs are correlated with usage of 
hormonal therapy both in males and females (4‑6). Most cases 
of MEST are benign, and complete surgical resection is often 
curative (7,8). However, rare cases of malignant transforma‑
tion have been reported (4,9,10), with one case reported in a 
pediatric transplant patient (11), highlighting the importance 
of close follow‑up in patients diagnosed with MEST. The 
prognosis for MEST is generally favorable, especially in cases 
where the tumor is completely excised and it demonstrates no 
evidence of malignancy (3‑10).

In the present case report, MEST with myopericy‑
toma/myofibroma as a stromal component is presented, which, 
according to the best of our knowledge, is the first described 
case in the literature. 

Case report

A 75‑year‑old male patient was admitted to the Clinic of 
Urology, University Clinical Center of Serbia (Belgrade, 
Serbia), in January 2024 for surgery due to the incidental 
finding of a kidney tumor during an ultrasound scan (USS) of 
the abdominal cavity, which was performed at a yearly routine 
check‑up. The patient did not have any clinical symptoms or 
signs of disease. Laboratory findings and urine analysis were 
within the normal ranges. Kidney function was preserved, and 
none of the tested tumor marker levels were elevated (Table SI). 
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From the USS, the tumor was described as a nodular mass 
that was partly cystic and partly solid on the upper pole of 
the right kidney. On the computed tomography scan (CT), 
interpolar towards the upper half of the right kidney, a partly 
solid, partly cystic elongated structure was observed with a 
maximum diameter of 54 mm along the coronal plane. The 
soft‑tissue component of this structure was opacified by the 
contrast agent and disrupted the lateral contour of the kidney, 
and was classified as Bosniak grade IV (Fig. 1A), according 
to Bosniak Classification of Cystic Renal Masses, Version 
2019 (12). A partial nephrectomy was performed due to the 
position of the tumor and accessibility for surgery. On gross 
section (Fig. 1B), the tumor was 26 mm at the maximal diam‑
eter, with a partially cystic and partially solid appearance, as 
previously seen on CT. 

Microscopically, the tumor was composed of cysts 
lined with a single layer of cuboidal cells, surrounded with 
ovarian‑like stroma. Sharp demarcation between the cystic 
component and solid component was observed. The solid 
component of the tumor consisted of bundles of elongated 
cells with eosinophilic cytoplasm, oval nuclei without atypia 
and exhibited angiocentric growth. Nuclear atypia and mitoses 
were not observed. Focally, a ribbon‑like hyalinized matrix 
was present between the cells. The number of small blood 
vessels was increased, which were small and with slit‑like 
lumina (Fig. 2).

Immunohistochemistry was performed on formalin 
fixed‑paraffin embedded tissue according to the established 
protocol: Addition of formalin for 24 h at room temperature 
(RT), 96% ethanol for 24 h at RT, 100% ethanol for 8 h at 
RT and xylene for 12 h at RT, before paraffin fixation at 
52‑54˚C for 24  h, and embedding with paraffin at 58˚C. 
The slides were cut into 4‑µm thick sections. Protocols for 
immunostaining and the list of antibodies are provided in 
Table SII. All antigen retrieval procedures were performed in 
an automated manner using Thermo Scientific PT MODULE 
(Thermo Scientific, Inc.) and DAKO PT Link (Dako; Agilent 
Technologies, Inc.) for subsequent staining in corresponding 
automated immunostainers: Thermo Scientific Lab Vision 
Autostainer 360 [detection system: Epredia‑UltraVision 
Quanto Detection System HRP DAB (REF TL‑125‑QHD)] 
and DAKO Autostainer Link 48 [detection system: Agilent 
Technologies‑EnVision FLEX High pH (Link) (REF 
K8000)]. Moreover, the Ventana BenchMark Ultra was used, 
as a known closed system containing antigen retrieval proce‑
dures (ultraView Universal DAB Detection Kit) and staining 
steps together. Finally, slides from the automated strainers 
were removed and dehydrated using 96 and 100% ethanol, 
xylene and 100% ethanol (1:1), and xylene, and covered with 
coverslips using Canada balsam.

The epithelial components demonstrated diffuse posi‑
tive staining for CK7, CK20, Pax‑8, GATA‑3, estrogen 
receptor (ER) and progesterone receptor (PR) (Fig. 3). The 
stromal component demonstrated immunopositivity for 
Caldesmon, muscle‑specific actin (HHF‑35), cathepsin K, 
Glut‑1, Collagen IV, PR (diffusely), ER (focally) and smooth 
muscle actin (SMA) (Fig. 4A‑H). Furthermore, histochemical 
staining demonstrated diffuse positive staining for reticulin, 
performed using a Reticulin Contrast kit (cat. no. RET‑100T; 
Lot  no.  RET‑163‑1/23; BioGnost, Ltd.) according to the 

manufacturer's instructions (Fig. 4I). A lack of staining was 
found for desmin, along with a lack of staining for CD34, CD31 
and CD99, excluding leiomyoma differentiation (Fig. S1). 
Finally, the diagnosis of MEST with myopericytoma/myofi‑
broma differentiation of the stromal component was made, 
based on the specific immunohistochemical findings. 

At the time of writing, 4  months after the partial 
nephrectomy, the patient had recovered completely without 
any complications. The first postoperative imaging will be 
performed 6 months after surgery.

Discussion

MESTs of the kidney are rare neoplasms that occur mostly in 
women (13), and ~25% of known diagnosed MESTs are asymp‑
tomatic. Long‑term hormonal treatment has been suggested 
to be involved in MEST development (1‑30). In the present 
case study, the patient was male with no history of hormonal 
exposure. MESTs are characterized by a combination of 
both epithelial and stromal elements within the tumor tissue, 
usually presenting as a well‑circumscribed mass, often with 
a cystic component (15). The histological features of MESTs 
include epithelial structures such as cysts lined by cuboidal 
or flat epithelial cells, with ovarian‑like stroma between cysts, 
and a stromal component mostly described as spindle cells 
resembling leiomyoma (16). Immunohistochemical staining 
can aid in the diagnosis of MEST, with epithelial components 
typically positive for CKs, such as CK7 and CK20, and stromal 
components typically positive for smooth muscle markers, 
such as SMA and desmin (15). 

Karafin et al (19) reported that the epithelium in MESTs 
highly expresses Pax‑2/Pax‑8, while generally lacking ER 
markers. This pattern suggests that the epithelial aspect of 
MEST might be undergoing a form of renal tubular differ‑
entiation, altering its structure and cellular characteristics in 
tandem with the stromal part of the tumor. The precise nature 
of this epithelial component, whether it is simply trapped renal 
tubule cells or an aspect of the malignancy of the tumor remains 
uncertain. In the present case report, the epithelial component 
stained positive for Pax‑8/Pax‑2, but also demonstrated positive 
staining for ER. Furthermore, the histomorphological charac‑
teristics of the stromal component demonstrated myopericyte 
differentiation, which was immunohistochemically confirmed 
with the positive staining for SMA, HHF‑35, Caldesmon, ER, 
PR, Glut‑1, reticulin and collagen IV, and the negative staining 
for desmin, CD31, CD34 and CD99.

Angiomyolipoma with epithelial cysts is primarily 
composed of smooth muscle and lacks notable fat 
content (19,20); it also features epithelial cysts and contains a 
combination of solid and cystic structures (21). Therefore, both 
angiomyolipoma with epithelial cysts and MEST lesions share 
similar morphological characteristics. However, the presence 
of melanocytic markers in angiomyolipoma with epithelial 
cysts (21,22), which are absent in MEST (23), serves as a distin‑
guishing feature between these two types of lesions (19‑23). 

Cystic nephroma (CN) is another neoplasm that shares 
similar characteristics with MEST (1,24). In the World Health 
Organization Classification of Tumors of the Urinary System 
and Male Genital Organs from 2022, CN in adults is described 
as subtype of MEST but with distinguishable characteristics, 
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Figure 2. Histomorphological findings of the mixed epithelial and stromal tumor. (A and B) The tumor was composed of cysts lined with single layer of 
cuboidal cells (red arrows), surrounded with ovarian‑like stroma (black stars). (C) The solid component of the tumor consisted of bundles of elongated 
cells with eosinophilic cytoplasm and oval nuclei without atypia, and exhibited angiocentric growth (black arrow). Focally, a ribbon‑like hyalinized matrix 
was present between the cells. An increased number of small blood vessels with slit‑like lumina (red arrow) were present. (D) Higher magnification of the 
stromal component highlighted the absence of cellular and nuclear atypia, and the angiocentric growth pattern (black arrow) with slit‑like lumina (red arrow). 
Hematoxylin and eosin staining.

Figure 1. Radiography and pathology gross presentation. (A) A computed tomography scan revealed interpolar towards the upper half of the right kidney, 
a partly solid, partly cystic elongated structure (red arrow), with a maximum diameter of 54 mm along the coronal plane, classified as Bosniak grade IV. 
(B) Gross morphology of the kidney tumor demonstrated predominantly cystic components (red arrows) with less a prominent solid tumor region between 
cysts (black arrow).
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while on the other hand, CN in the pediatric population is 
classified as a separate entity altogether (1). CN is a predomi‑
nantly cystic tumor composed entirely of differentiated tissues 
without solid components (25). 

Compared with MEST, CN contains larger cysts, thinner 
septa and a lower stromal to epithelial ratio (26). Likewise, it 
has been reported that all CN have mutations in the DICER1 
gene, in contrast to MESTs (1). Moreover, the exact etiology of 
MESTs is unclear, but hormonal factors, as well as obesity, may 
serve a role in their development (28). However, the present 
patient had no history of hormone usage or obesity problems. 

In conclusion, most cases of MEST are benign and 
complete surgical resection is often curative. However, rare 
cases of malignant transformations have been reported, 
highlighting the importance of close follow‑up in patients 
diagnosed with MEST, particularly those with described 
transformations, due to the aggressive progression and worse 
prognosis (18). Finally, considering that, to the best of our 
knowledge, myopericytoma/myofibroma as a stromal differ‑
entiation component in MEST was described for the first time 
in the present case study, a close follow‑up is warranted, since 
the biological behavior is not well established. 

Figure 3. Cystic component of the mixed epithelial and stromal tumor. Immunohistochemical staining demonstrated diffuse positive staining for (A) CK7, 
(B) CK20, (C) Pax‑8, (D) GATA‑3, (E) ER and (F) PR. CK, cytokeratin; Pax‑8, paired box protein Pax‑8; GATA‑3, Trans‑acting T‑cell‑specific transcription 
factor GATA‑3; ER, estrogen receptor; PR, progesterone receptor. 
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