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Female, 75-year-old
Oncocytoma and angiomyolipoma
Epigastric discomfort

Pathology

Rare disease

The co-occurrence of renal oncocytoma and angiomyolipoma is exceedingly rare. To date, 17 such cases have
been reported in the literature. This report describes a unique case of that association that presented as a sin-
gle renal mass on imaging.

A 75-year-old woman presented with epigastric discomfort. A CT scan of the abdomen revealed a 6.6x5.7x4.7 cm
enhancing right renal mass. Gross examination revealed a nodular, well-circumscribed, tan-brown mass locat-
ed in the lower pole of the kidney that was abutting the renal capsule. Interestingly, superior to this mass,
there was an adjacent, pale tan-white, firm, well-circumscribed nodule in the mid-pole, which was not detect-
ed on the CT scan and grossly extended to 1.1 cm of the overlying renal capsule. Histologically, the larger tu-
mor showed characteristic features of oncocytoma. The smaller tumor had an admixture of mature adipose
tissue, smooth muscle, and vessels, consistent with a renal angiomyolipoma.

We present a new case of synchronous renal angiomyolipoma and oncocytoma, which were uniquely adjacent
and coexisted with minimal intermingling renal parenchyma. Other “eosinophilic renal tumors” are significant
differential diagnosis considerations. Due to the close proximity of these lesions, this association can present
clinically and radiologically as a single renal mass. Careful examination of the nephrectomy specimen is essen-
tial for the proper detection of small-sized tumors.

Angiomyolipoma ¢ Kidney Neoplasms ¢ Oncocytoma, Renal
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Background

Renal oncocytomas and angiomyolipomas are benign renal
neoplasms that usually present as incidental findings on imag-
ing [1]. Of all resected renal tumors, renal oncocytomas account
for 3% to 7%, and angiomyolipomas constitute about 1% [2,3].
To the best of our knowledge, the co-occurrence of angiomyoli-
poma with oncocytoma is infrequent and has been reported in
only 17 cases, with 3 cases in the context of tuberous sclero-
sis [4,5]. This paper presents a case report of that association.

Case Report

A 75-year-old woman presented with epigastric discomfort,
without pain, hematuria, or weight loss. She had no significant
past medical history or family history of cancer. Creatinine, elec-
trolytes, and hemoglobin levels were within normal ranges. A
CT scan of the abdomen, with and without IV contrast, revealed
a 6.6x5.7x4.7 cm enhancing right renal mass (Figure 1A). No
retroperitoneal lymphadenopathy or masses in the contralat-
eral kidney were noted. The left kidney was radiographical-
ly unremarkable.

Subsequently, the patient underwent immediate right total
nephrectomy. The 298-g nephrectomy specimen displayed
a 6.8x5.4x4.9 cm brown, nodular, well-circumscribed mass
with a central stellate scar. No evidence of necrosis, peri-re-
nal fat, or renal vein involvement was noted. Interestingly, a
0.8x0.7x0.7 c¢m, pale tan-white, firm, well-circumscribed nod-
ule was found 0.2 cm superior to the mass. These tumors
were separated by a small amount of parenchyma (Figure 1B).
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Microscopic examination revealed 2 adjoining lesions sepa-
rated by a thin area of renal parenchyma (2 mm in thickness)
(Figure 2A). The larger tumor consisted predominantly of
nests of cells with abundant granular eosinophilic cytoplasm,
uniform round nuclei, and regular centrally-located nucleolus.
Localized collections of degenerative cells with nuclear atyp-
ia were also present (Figure 2B). In contrast, the smaller tu-
mor was triphasic, well-circumscribed, and composed of spin-
dled myoid cells admixed with thick hyalinized blood vessels
and adipose tissue. Aggregates of more epithelioid tumor cells
were focally present surrounding the vessel walls. Scattered
hyperchromatic nuclei were present (Figure 2C). The absence
of mitosis was noted on both tumors.

The larger tumor showed diffuse nuclear expression with PAX-
8 and cytoplasmic/membranous positivity for CD117 by immu-
nohistochemistry, consistent with oncocytoma (Figure 2D, 2E).
However, the smaller tumor was focally positive for HMB45,
and positive for SMA and melan-A, with diffuse cytoplasmic
expression (Figure 2F). In addition, both tumors were nega-
tive for CK7. A recent follow- up of the patient using CT scan
showed no evidence of local recurrence or metastatic tumors.

Discussion

Renal oncocytomas are benign renal tumors within the so-
called “pink” renal neoplasms, composed of mitochondria-rich
cells with a specific metabolic pathway to eliminate ATP con-
sumption. Therefore, tumor cells manage to accumulate mi-
tochondria and energy carrier molecules such as NAD*, NADH,
NADP, ATP, and ADP in their cytoplasm [6]. Classic oncocytomas

Figure 1. (A) CT imaging shows right renal mass (6.6 cm in diameter). (B) Photograph of the gross surgical specimen of the right

kidney (bivalved coronally) shows the presence of 2 renal masses.
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Figure 2. (A) H&E-stained section shows the relationship between the 2 masses. The oncocytoma is present in the upper field
separated from AML, which is present in the lower field, showing as a thin area of renal parenchyma (40x). (B) H&E-stained
section of the larger tumor shows tumor cells with dense eosinophilic cytoplasm and round regular nuclei (400x). (C) H&E-
stained section of the smaller tumor shows admixture of mature adipose tissue formation and aggregate of epithelioid
tumor cells (400x). The oncocytoma is positive for PAX-8 (D) and CD117 (E), while the AML is positive for melan-A (F) (40x).
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are well-circumscribed tumors with a tan or mahogany-col-
ored cut surface and frequently display a central satellite scar.
Microscopically, oncocytomas are composed of islands of tu-
mor cells with dense eosinophilic cytoplasm in loose hypocel-
lular connective tissue [7].

Unfortunately, these classic features are not always present,
and the diagnosis of oncocytoma frequently overlaps with
chromophobe renal cell carcinoma (ChRCC) [8]. Unlike onco-
cytomas, typical ChRCCs have a higher nuclear grade, promi-
nent cell borders, perinuclear halos with irregular “raisinoid”
nuclei, and mitotic activity [9]. Inmunohistochemistry shows
oncocytomas are positive for CD117 like ChRCC but are nega-
tive or only have patchy positivity toward cytokeratin 7 (CK7).
One of the most challenging differential diagnoses is with low-
grade oncocytic tumors (LOT), which do not fit the diagnostic
criteria of these 2 entities. Such “difficult to classify” tumors
may not have the classic features of ChRCC, but demonstrate
a variety of atypical features such as nuclear size variability
and nuclear membrane irregularity in a diffuse or focal dis-
tribution. Various diagnostic terms have been used when re-
ferring to such borderline tumors that do not strictly fit the
criteria for either oncocytoma or ChRCC. Low-grade oncocyt-
ic renal tumor (LOT) has been identified as a provisional en-
tity that morphologically shows eosinophilic cells in solid and
nested patterns admixed with sharply demarcated edematous
areas and has demonstrated an indolent clinical course [10].
They show a characteristic immunoprofile with a diffuse ex-
pression of CK7 and a negative expression of CD117. Studies
have demonstrated LOTs harbor TSC/MTOR mutations [11],
but more studies are necessary to characterize them further.

In addition, oncocytomas can mimic other renal cell tumors such
as clear cell RCC eosinophilic variant, succinate dehydrogenase
(SDH)-deficient RCC, low-grade FH-deficient RCC, MiT family
translocation, and eosinophilic vacuolated tumors (EVTs) [12].
The absence of vacuolated cytoplasm and neuroendocrine-like
nuclei rules out SDH-deficient RCC and EVTs [13,14]. Likewise,
the lack of psammomatous calcification, biphasic changes
with basement membrane formation, hyaline globules, and
CMV/Cytomegalovirus-like nucleoli excludes fumarate hydra-
tase (FH)-deficient and MiT family translocation RCCs [15,16].
Moreover, useful IHC markers such as CD117, PAX-8, Hale col-
loidal iron, CAIX, TFE3, SDH, and CK7 can help differentiate
oncocytoma from these tumors, as oncocytoma will be posi-
tive for CK7 and CD117, but negative for other markers [17].
The oncocytoma tumor cells in our patients were positive for
CD117 and PAX-8 and negative for CK7.

Angiomyolipomas belong to a family of neoplasms called peri-
vascular epithelioid cell tumors (“PEComas”), which are iden-
tified by the proliferation of unique epithelioid cells distrib-
uted around blood vessels [18]. Angiomyolipomas can occur
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sporadically (50-70% of cases) or as inherited neoplasms in pa-
tients with tuberous sclerosis (30-50%) [19]. Angiomyolipomas,
with or without associated tuberous sclerosis, tend to occur
in females. Microscopically, they are composed of a variable
mixture of mature adipose tissue, blood vessels, and smooth
muscle [20]. In the present patient, the classic morphology of
the smaller tumor on H&E and co-expression of 2 different IHC
markers that confirm the myelomelanocytic lineage (SMA and
melan-A) was sufficient to establish the diagnosis of angio-
myolipoma for the smaller tumor.

Surgical excision with thorough follow-up was the treatment
of choice because there is no definite method to identify these
tumors or target them with medications preoperatively [21].
Since these tumors are derived from the perivascular epithe-
lioid cell, they are characteristically positive for melan-A [22].
Interestingly, angiomyolipoma can have oncocytoma-like pat-
terns, known as oncocytoma-like epithelioid PEComa [23]. In
these cases, the tumors consist of uniform epithelioid and
plump spindle cells, with no fascicles of smooth muscle, blood
vessels, or fat cells. Also, these tumors tend to have character-
istic diffuse growth and lack of atypia. Three cases have been
reported with no signs of tuberous sclerosis found [23,24].

Finally, the size of the angiomyolipoma observed highlights
that these tumors can be small, and a careful examination of
the nephrectomy specimen is required for proper detection.
On imaging, angiomyolipoma can appear as hypoattenuat-
ing areas, particularly if the tumor has high fat content [25].
Although a correlation between the morphology, immunohis-
tochemistry, and molecular analysis is sometimes required to
confirm eosinophilic tumors, histological assessment using H&E
remains the criterion standard to differentiate these tumors.

Conclusions

In conclusion, we present a case of synchronous renal angi-
omyolipoma and oncocytoma, which were uniquely adjacent
to one another and coexisted with minimal intermingling re-
nal parenchyma in between. Seventeen cases have been de-
scribed in the literature and an association with tuberous scle-
rosis complex is not always present. Microscopic examination
using H&E followed by confirmatory immunohistochemistry is
required for diagnosis. Surgical excision provides a definitive
cure for cases with this association. Other “eosinophilic renal
tumors” that mimic oncocytomas are the primary differen-
tial diagnosis that must be considered. A thorough examina-
tion of the nephrectomy specimen is essential for the proper
detection of small tumors that can be missed on radiological
examination, particularly with the close proximity of lesions.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Younes All. et al:
Synchronous oncocytoma and angiomyolipoma of the kidney
© Am J Case Rep, 2022; 23: €935407

Acknowledgments

The authors would like to thank Dr. John Fallon, chair of the East
Carolina University Department of Pathology and Laboratory
Medicine, for his support for this manuscript, including secur-
ing funding for publication. We also thank Dr. Hampartsoum
Barsoumian at MD Anderson Cancer Center for critical read-
ing of the manuscript.

References:

—

. Ishigami K, Jones AR, Dahmoush L, et al. Imaging spectrum of renal onco-
cytomas: A pictorial review with pathologic correlation. Insights Imaging.
2015;6(1):53-64

. Abualjadayel MH, Safdar OY, Banjari MA, et al. A rare benign tumor in a
14-year-old girl. Case Rep Nephrol. 2018;2018:1548283

. Katabathina VS, Vikram R, Nagar AM, et al. Mesenchymal neoplasms of the
kidney in adults: Imaging spectrum with radiologic-pathologic correlation.
Radiographics. 2010;30(6):1525-40

. Pillay K, Lazarus J, Wainwright HC. Association of angiomyolipoma and on-

cocytoma of the kidney: A case report and review of the literature. J Clin
Pathol. 2003;56(7):544-47

. Theodosopoulos T, Yiallourou A, Kyriazi M, et al. Unilateral simultaneous
renal oncocytoma and angiomyolipoma: Case report. Cases J. 2009;2:9093

N

w

S

S}

(=2}

. Kiirschner G, Zhang Q, Clima R, et al. Renal oncocytoma characterized by
the defective complex | of the respiratory chain boosts the synthesis of the
ROS scavenger glutathione. Oncotarget. 2017;8(62):105882-904

. Gudbjartsson T, Hardarson S, Petursdottir V, et al. Renal oncocytoma: A clini-
copathological analysis of 45 consecutive cases. BJU Int. 2005;96(9):1275-79

. Amin MB, Crotty TB, Tickoo SK, Farrow GM. Renal oncocytoma: A reapprais-
al of morphologic features with clinicopathologic findings in 80 cases. Am
) Surg Pathol. 1997;21(1):1-12

. Geramizadeh B, Ravanshad M, Rahsaz M. Useful markers for differential
diagnosis of oncocytoma, chromophobe renal cell carcinoma and conven-
tional renal cell carcinoma. Indian J Pathol Microbiol. 2008;51(2):167-71

10. Trpkov K, Hes O. New and emerging renal entities: A perspective post-WHO
2016 classification. Histopathology. 2019;74(1):31-59

11. Kravtsov O, Gupta S, Cheville JC, et al. Low-grade oncocytic tumor of kidney
(CK7-positive, CD117-negative): Incidence in a single institutional experi-
ence with clinicopathological and molecular characteristics. Hum Pathol.
2021;114:9-18

12. Siadat F, Trpkov K. ESC, ALK, HOT and LOT: Three letter acronyms of emerg-
ing renal entities knocking on the door of the WHO Classification. Cancers
(Basel). 2020;12(1):168

~

ol

Nl

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€935407-5

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who
confirm that the images are original with no duplication and
have not been previously published in whole or in part.

13. Kumar R, Bonert M, Naqgvi A, et al. SDH-deficient renal cell carcinoma
- clinical, pathologic and genetic correlates: A case report. BMC Urol.
2018;18(1):109

14. Kapur P, Gao M, Zhong H, et al. Eosinophilic vacuolated tumor of the kid-
ney: a review of evolving concepts in this novel subtype with additional
insights from a case with MTOR mutation and concomitant chromosome
1 loss. Adv Anat Pathol. 2021;28(4):251-57

15. Trpkov K, Hes O, Agaimy A, et al. Fumarate hydratase-deficient renal cell
carcinoma is strongly correlated with fumarate hydratase mutation and
hereditary leiomyomatosis and renal cell carcinoma syndrome. Am J Surg
Pathol. 2016;40(7):865-75

16. Argani P. MiT family translocation renal cell carcinoma. Semin Diagn Pathol.
2015;32(2):103-13

17. Ng KL, Morais C, Bernard A, et al. A systematic review and meta-analysis
of immunohistochemical biomarkers that differentiate chromophobe renal
cell carcinoma from renal oncocytoma. J Clin Pathol. 2016;69(8):661-71

18. Martignoni G, Pea M, Reghellin D, et al. PEComas: the past, the present and
the future. Virchows Arch. 2008;452(2):119-32

19. Bandhlish A, Leon Barnes E, Rabban JT, McHugh JB. Perivascular epithelioid
cell tumors (PEComas) of the head and neck: Report of three cases and re-
view of the literature. Head Neck Pathol. 2011;5(3):233-40

20. Nair N, Chakraborty R, Mahajan Z, et al. Renal manifestations of tuberous
sclerosis complex. J Kidney Cancer VHL. 2020;7(3):5-19

21. Eble JN. Angiomyolipoma of kidney. Semin Diagn Pathol. 1998;15(1):21-40

22. Chen Z, Han S, Wu J, et al. A systematic review: Perivascular epithelioid cell
tumor of gastrointestinal tract. Medicine (Baltimore). 2016;95(28):e3890

23. Sironi M, Spinelli M. Oncocytic angiomyolipoma of the kidney: A case re-
port. Int J Surg Pathol. 2003;11(3):229-34

24. Martignoni G, Pea M, Bonetti F, et al. Oncocytoma-like angiomyolipoma. A
clinicopathologic and immunohistochemical study of 2 cases. Arch Pathol
Lab Med. 2002;126(5):610-12

25. Jinzaki M, Silverman SG, Akita H, et al. Renal angiomyolipoma: A radiolog-
ical classification and update on recent developments in diagnosis and
management. Abdom Imaging. 2014;39(3):588-604

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



