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C\bstract A

Mixed epithelial stromal tumors (MEST) are relatively uncommon

neoplasms accounting for only 0.4% of renal cancers, while on-
cocytomas are more common, accounting for 3-7% of renal neo-
plasms [1-2]. In the case discussed here, a female in her early 60s
presented with non-specific diffuse back pain. Imaging revealed a
mass and a cystic lesion on the right kidney. Upon histologic ob-
servation of the resected lesions, the solid mass was diagnosed
as MEST with oncocytoma. As of now, this is believed to be the
only reported case in which MEST was found in concert with on-
cocytoma.
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Introduction

MEST is a biphasic cancer with patients often presenting with he-
maturia and flank pain [1,3-4]. Due to the differences in naming, an
exact number of reported MEST cases has not been identified; how-
ever, it is estimated that there have been roughly 100 reported cases
with a high predominance in females at a 10:1 female-to-male ratio
[5-6]. At the time of diagnosis, ages ranged anywhere from 18 to 78
years old, with an average of 45 years old [6-7]. Typically, cases were
benign with a favorable prognosis; however, later presenting cases
were noted to have a less favorable outlook due to local recurrence
or possible malignant transformation [4-7]. In comparison, oncocyto-
mas are usually found incidentally in the seventh decade of life with
a female-to-male ratio of 1:2.5 [2,8]. Much like MEST, oncocytomas
have a favorable prognosis [2]. While a great deal has been discov-
ered about MEST and oncocytoma, the connection between the two
has yet to be explored. Prior to this case, there have been no report-
ed instances where MEST and oncocytoma were diagnosed together.

Case Presentation

Clinical History

A female in her early 60s, with a history of hypertension, initially pre-
sented with back pain. On 3/2/2022 an MRI of the lumbar spine re-
vealed an incidental cyst measuring 2.9 cm on the right side. CT scan
of the abdomen and pelvis with and without contrast showed an en-
hancing mass originating from the lateral side of the middle region of
the right kidney. Dimensions of the mass measured 2.7 x 2.6 x 2.6 cm
in length, width, and height, respectively. Findings raised strong sus-
picion of renal cell carcinoma. Additionally, a cyst measuring 1.0 cm
adjacent to the back margin of the main lesion was noted. Another
enhancing nodule was observed projecting from the lateral margin
of the upper region of the right kidney, with dimensions of 1.4 x 0.7 x
1.0 cm [Figure 1]. As a result, on 7/7/2022, the patient underwent a
robotic partial nephrectomy of the right kidney. Microscopy revealed
a dense collection of spindle cells around epithelial components and
a nested cellular pattern with rounded nuclei and centered nucleoli
[Figures 2A,2B,3A,3B]. Immunohistochemistry (IHC) yielded: ER (+),
PR (+), CD117 (+), Ki67 <1%, SMA (+), PAX8 (+), AE1/AE3 (+), HMB (-),
and CAIX (-) [Figures 4-9]. Based on histopathological features and

IHC stains, the mass was diagnosed as oncocytoma in concert with
MEST.

Structures

Discussion

Histologically, MESTs have mesenchymal elements of dense collec-
tions of spindle cells studded with simple cuboidal to stratified epi-
thelial tubules of various sizes; often, immunohistochemistry (IHC)
staining panel yields: ER(+), CR(+), CD117(+), Ki67 <1%, smooth mus-
cle actin(+), CD10 (+), Inhibin(+), PAX2 and PAX8(+), cytokeratin(+),
HMB45(-), $100(-), WT1(-), CD34(-), Melan A(-) [1,3-7,9]. Gross ex-
amination of MEST neoplasms often shows a well-defined, yellow-
beige-colored lesion with occasional cystic components [5,10]. On-
cocytoma somewhat parallels the gross features of MEST, presenting
as a well-circumscribed, tan-colored mass; however, a stellate scar
feature is often noted [2]. Upon histological examination, oncocy-
toma displays tubular and nested structures surrounded by eosino-
philic cells; the cells generally have uniform nuclei [2]. IHC panels of
oncocytoma have been reported to show: CD117/KIT (+), E-cadherin
(+), SIO0A1 (+), PAX8 (+), CK7 (-), AMACR (-), CAIX (-), Vimentin (-),
HMB45 (-), CK20 (-) [2,12].

Figure 1: Gross specimen from partial nephrectomy of the right kid-
ney.
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Figure 3B: Hematoxylin and Eosin-stained section showing a nested

Figure 2A: Hematoxylin and Eosin-stained section showing a dense cellular pattern with rounded nuclei and centered nucleoli.

collection of spindle cells around epithelial components.
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Figure 2B: Hematoxylin and Eosin-stained section showing a dense
collection of spindle cells around epithelial components.

Figure 3A: Hematoxylin and Eosin-stained section showing a nested Figure 5: HMB 45- stained section of the tumor illustrating a lack of
cellular pattern with rounded nuclei and centered nucleoli. melanoma involvement.
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Figure 9: AKi67- stained section is < 1% .

The neoplasm discussed in this case report had features that aligned
with both MEST and oncocytoma, hence the diagnosis. The individ-
ual in this study fit the usual demographic and presentation of MEST
cases, having been a middle-aged female presenting with generalized
back pain. Gross and histological inspection of the resected lesion
displayed qualities specific to both MEST and oncocytoma. In Figure
1, the tumor is seen to be a well-circumscribed yellow-tan mass, as
seen in most MEST cases; however, it also has a central stellate scar
seen quite often in oncocytoma. Histologically, this case showed a
MEST-like pattern of a mesenchymal element with epithelial tubules
dispersed throughout [Figure 2A, B] and nests of cells surrounded by
eosinophilic stained cells [Figure 3A, B] commonly seen in oncocyto-
mas. Analysis of Figures 3-9 resulted in the listed IHC: ER (+), PR (+),
CD117(+), Ki67 <1%, SMA (+), PAX8(+), AE1/AE3(+), HMB (-), and CAIX
(-). Such results match the IHC panels of MEST and oncocytoma when
applicable [1-7,9,12].

Discovery of the oncocytoma in concert with MEST adds novelty
to the case presented here. Currently, there are no defined genetic
links seen in oncocytoma, though it is speculated that possible mito-
chondrial defects or the genetic mutations seen in Brit-Hogg-Dube
syndrome are at play [2,14]. Conversely, it is thought that MESTs are
formed through multifactorial elements, with long-term estrogen
replacement therapy being the most noted [4,6,9,15]. Additionally,
examined stromal and epithelial components are hypothesized to
arise from cells of similar origin because the non-random inactiva-
tion pattern of the X chromosome is identical in both [16-17]. Due
to the rarity of MEST cases, genetic links have not been extensively
studied; most papers claim there to be no genetic association and
attribute MEST to sporadic events [1,4,6,9,15]. Two studies, however,
offer insight into possible genetic components. One such study iden-
tified a translocation t (1;19) in a case of MEST, but since this study,
there have been no further reports on such occurrences [10]. Anoth-
er study investigated a family of three, all of whom were diagnosed
with MEST [11]. Upon analysis of the individuals, a CDC73 germline
mutation was discovered [11]. Such a mutation, specifically in the
loss of heterozygosity in wild-type CDC73, has also been observed in
sporadic cases of renal oncocytoma, which opens the discussion for
further studies exploring a link between CDC73 gene mutations in
relation to MEST and oncocytoma [11,18].

Figure 8: Smooth muscle actin posit'ively stained section.
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Conclusion:

While concrete environmental and genetic links related to the devel-
opment of MEST or oncocytomas remain undiscovered, this case sug-
gests the intriguing possibility of a shared connection between the
two cancers. Future cases of MEST and oncocytoma, both indepen-
dent and synergistic, should investigate potential genomic mutations
and external factors that may contribute to their etiology. Doing so
will allow for a further understanding of renal cancers, thus leading
to the possible development of earlier detection and increasingly ef-
ficacious treatments of such neoplasms.

Reference

1.

Arnas Bakavicius, Marija Barisiené, Marius Snicorius, et al. Ma-
lignant mixed epithelial and stromal tumour of the kidney: a
case report and a literature review. Acta Med Litu . 2018;25(1).
doi:https://doi.org/10.6001/actamedica.v25i1.3701.

Williams GM, Lynch DT. Renal Oncocytoma. In: StatPearls. Stat-
Pearls Publishing; 2023. Accessed July 21, 2023. http://www.
ncbi.nlm.nih.gov/books/NBK537263/.

Picken MMhMJ, Fresco R. Mixed Epithelial and Stromal Tumor
of the Kidney: Preliminary Immunohistochemical and Elec-
tron Microscopic Studies of the Epithelial Component. Hinda-
wi Medical Journals. 2005;29(3-4):283-286. doi:https://doi.
org/10.1080/01913120590951275.

Choy B. Mixed epithelial and stromal tumor. www.pathology-
outlines.com. Published September 8, 2020. Accessed July 14,
2023. https://www.pathologyoutlines.com/topic/kidneytumor-
mixedepithelial.html.

Adsay NV, Eble JN, Srigley JR, Jones EC, Grignon DJ. Mixed Ep-
ithelial and Stromal Tumor of the Kidney. The American Jour-
nal of Surgical Pathology. 2000;24(7):958-970. doi:https://doi.
org/10.1097/00000478-200007000-00007.

Mohanty SK, Parwani AV. Mixed Epithelial and Stromal Tum-
ors of the Kidney: An Overview. Archives of Pathology & Lab-
oratory Medicine. 2009;133(9):1483-1486. doi:https://doi.
org/10.5858/133.9.1483.

Kalinowski P, Kalinowski T, Kucharz J, Kamecki H, Adamowicz
B, Sikora K, Podgdrska J, Demkow T. Mixed epithelial and stro-
mal tumor of the kidney: A case report. Oncol Lett. 2022 Nov
23;25(1):25. doi: 10.3892/0l.2022.13611. PMID: 36478902;
PMCID: PM(C9713829.

Wobker SE, Williamson SR. Modern Pathologic Diagnosis of
Renal Oncocytoma. J Kidney Cancer VHL. 2017;4(4):1-12.

10.

11.

12.

13.

14.

15.

16.

17.

18.

doi:10.15586/jkcvhl.2017.96.
pmc/articles/PMC5634396/.

https://www.ncbi.nlm.nih.gov/

Murthy P, Sriram S, Challa S, Rao H, Srinivas B, Ch R. Mixed ep-
ithelial stromal tumor of the kidney. Indian Journal of Urology.
2011;27(2):284. doi:https://doi.org/10.4103/0970-1591.82856.

Comperat E, Couturier J, Michaél Peyromaure, Frangois Cor-
nud, Annick Vieillefond. Benign mixed epithelial and stromal
tumor of the kidney (MEST) with cytogenetic alteration. Pathol-
ogy - Research and Practice . 2005;200(11-12). doi:https://doi.
org/10.1016/j.prp.2004.05.004.

Vocke CD, Ricketts CJ, Ball MW, et al. CDC73 Germline Muta-
tion in a Family With Mixed Epithelial and Stromal Tumors.
Urology. 2019;124:91-97. doi:https://doi.org/10.1016/j.urolo-
gy.2018.11.013.

Saleeb, M.D., Ph.D. R. Benign/borderline adult tumors. Oncocy-
toma. Published September 21, 2020. Accessed July 21, 2023.
https://www.pathologyoutlines.com/topic/kidneytumoronco-
cytoma.html.

Antic T, Perry KT, Harrison KA, et al. Mixed Epithelial and Stro-
mal Tumor of the Kidney and Cystic Nephroma Share Overlap-
ping Features: Reappraisal of 15 Lesions. Archives of Patholo-
gy & Laboratory Medicine. 2006;130(1):80-85. doi:https://doi.
org/10.5858/2006-130-80-measto.

Joshi S, Tolkunov D, Aviv H, et al. The Genomic Landscape of
Renal Oncocytoma Identifies a Metabolic Barrier to Tumori-
genesis. 2015;13(9):1895-1908. doi:https://doi.org/10.1016/].
celrep.2015.10.059.

Zhou M, Kort E, Hoekstra P, et al. Adult Cystic Nephroma
and Mixed Epithelial and Stromal Tumor of the Kidney Are
the Same Disease Entity. American Journal of Surgical Pa-
thology. 2009;33(1):72-80. doi:https://doi.org/10.1097/
pas.0b013e3181852105.

Lopez-Beltran A, Carrasco JC, Cheng L, Scarpelli M, Kirka-
li Z, Montironi R. 2009 update on the classification of renal
epithelial tumors in adults. International Journal of Urolo-
gy. 2009;16(5):432-443. doi:https://doi.org/10.1111/.1442-
2042.2009.02302.x.

Kum JB, Grignon DJ, Wang MS, et al. Mixed Epithelial and Stro-
mal Tumors of the Kidney. The American Journal of Surgical Pa-
thology. 2011;35(8):1114-1122. doi:https://doi.org/10.1097/
pas.0b013e3182233fh6.

Hyde SM, Rich TA, Waguespack SG, Perrier ND, Hu MI. CDC73-Re-
lated Disorders. PubMed. Published 1993. Accessed July 26,
2023. https://www.ncbi.nlm.nih.gov/books/NBK3789/.




