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ABSTRACT 

Low grade Oncocytic Tumor (LOT) is an emerging category in renal tumors having oncocytic morphology. It 

has overlapping features with Renal Oncocytoma and Eosinophilic variant of Chromophobe Renal Cell 

Carcinoma. LOT typically shows solid nests of cells with oncocytic cytoplasm and uniform round to oval nuclei 

with a CK7 positive/ CD117 negative immunophenotype. Pathogenesis is not well-understood, however, 

variations in mTOR pathway related genes have been described. The clinical course is indolent. Here, we 

present the case a 64-year-old female patient who presented with a solid enhancing mass in right kidney with 

the clinical impression of Renal cell carcinoma. Right radical nephrectomy was performed, and histologic 

features were consistent with LOT. 
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Introduction 

Oncocytic renal tumors is an evolving category and diagnosis is sometimes challenging when 

tumors are low grade. Renal Oncocytoma (RO) and Eosinophilic variant of Chromophobe Renal Cell 

Carcinoma (eChRCC) are the most common tumors in this group (Trpkov and Hes, 2019). Others include 

Eosinophilic Clear Cell RCC, Hybrid Oncocytic Tumours, Succinate Dehydrogenase (SDH) deficient RCC 

and Fumarate Hydratase (FH) deficient RCC (Kryvenko et al., 2014). However, recently, a distinct type of 

oncocytic tumor, Low-grade Oncocytic Tumor (LOT) has been described that shows oncocytic cells with 

low grade features. LOT usually affects old adults and elderly with female predominance. Multifocality is 

associated with Tuberous Sclerosis Complex and End-stage renal disease. LOT typically follows an 

indolent course without any reported recurrence or metastatic potential (Sharma et al., 2022).  
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Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) show circumscribed 

tumor with variable enhancement. Gross examination shows a well-circumscribed/ well-delineated 

tumor with non-infiltrative borders. Cut surface is grey white to tan brown. Cystic degeneration, 

gelatinous appearance and hemorrhage may be seen (Parkhi et al., 2022). Histologically, the tumor is 

characterized by cords and solid nests of monomorphic cells with abundant eosinophilic cytoplasm, 

round to oval nuclei and predominantly inconspicuous nucleoli. Perinuclear halos may be present, but 

raisinoid nuclei and high-grade nuclear features are absent. Dispersed single tumor cells, tubulocystic 

pattern, papillary pattern, cribriforming, nuclear irregularities and binucleation can be observed 

occasionally (Guo et al., 2021). Areas of hemorrhage and stromal edema may be seen. Necrosis is absent. 

Low-grade Oncocytic Tumor of kidney is the provisional name given to this entity and is yet to be 

included in the WHO classification of Renal Tumors (Siadat and Trpkov, 2020).  

LOT shows strong diffuse expression of Cytokeratin 7 and is negative for cKIT/CD117. 

E-cadherin shows diffuse membranous staining (Ishikawa et al., 2021). Other positive stains 

include BerEP4, PAX8, MTOR and Cyclin D1. Alpha-MethylAcyl-CoA Racemase (AMACR), CD10 and 

Vimentin can be negative or focal positive. Immunostain EMA shows focal apical staining. Negative 

stains include Cytokeratin 20, Synaptophysin, Chromogranin, CA9, TFE3, TFE B, HMB45, Melan-A and 

Cathepsin-K (Trpkov et al., 2019). Immunomarkers FH and SDH are retained. The proliferative index 

(Ki-67 index) is usually less than 5%. Special stain colloidal iron may show focal intense cytoplasmic 

staining in 15% cases. LOT is associated with genetic variations in the MTOR pathway related genes 

including TSC1, TSC2 and MTOR (Morini et al., 2022). Losses of loci 19p33.3 and 1p36.33 are present, 

suggestive of discrete molecular pathogenesis. Ultrastructural features of numerous mitochondria are 

seen in the cytoplasm of LOT (Kravtsov et al., 2021).  

The aim of this study is to describe the clinicopathologic features of LOT, a distinct entity with 

emphasis on differential diagnoses. This case will be an addition to the group of low-grade eosinophilic 

tumors of kidney. 

Case Report 

A 64 year old female, known case of Chronic Kidney Disease and Renal transplant rejection 9 

years back, presented with a renal mass involving the upper and middle poles of kidney. CT scan 

showed a circumscribed contrast-enhancing mass that measured 2.9 x 2 x 1 cm. The mass involved the 

upper and mid poles of kidney and clinical diagnosis of renal cell carcinoma was made. Patient 

underwent right radical nephrectomy. The specimen received was coded as “Right kidney” and 
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comprised of an intact right radical nephrectomy specimen of 8.2 x 4.9 x 3.5 cm. Ureter measured 1.5 x 

0.4 cm and the entire specimen weighed 95gms. Cut surface showed a well-circumscribed grey white 

solid cum cystic tumor involving the upper and middle poles of kidney. The tumor measured 2.8 x 1.9 x 

0.9 cm and was limited to kidney. Adrenal gland and lymph nodes were not present in the specimen.  

Microscopy showed a well-circumscribed neoplastic lesion composed of solid nests and small 

clusters of monomorphic population of polygonal cells (Fig. 1). Individual neoplastic cells had 

predominantly monotonous round vesicular nuclei with occasional atypia and binucleation. Cytoplasm 

was abundant, eosinophilic and granular and variable small conspicuous nucleoli were present (Fig. 2). 

Focal perinuclear halos were noticed, however, there were no nuclear irregularities or raisinoid nuclear 

appearance. Stromal edema and congestion were present. Upto 2 mitoses/10HPF were noted without 

any necrosis. Sarcomatoid and rhabdoid features were absent. Adjacent renal parenchyma showed 

patchy tubular atrophy and thyroidization (Fig. 1), mild chronic lymphoplasmacytic interstitial infiltrate 

and mild interstitial fibrosis. Intratubular calcifications were prominent at the periphery. Tumor was 

limited to kidney and ureteric, renal vein and Gerota’s fascia margins were tumor free.  

Based on these histologic features, differential diagnoses included Oncocytoma, LOT and 

eChRCC. The latter was excluded based on absence of raisinoid nuclei and CD117 negativity. CK7 

showed diffuse positivity in the neoplastic cells with moderate intensity in the middle and strong at the 

periphery of tumor (Fig. 3), excluding Oncocytoma. E-Cadherin was strong diffuse positive and 

immunohistochemical stains AMACR, CD10, Vimentin, RCC and TFE3 were negative. Hence, the tumor 

was best diagnosed as LOT. 

 

Figure 1: Circumscribed tumor composed of nests of polygonal cells (); native renal tubules exhibiting thyroidization (towards 

the left). (H&E, 40X). 
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Figure 2: Monomorphic population of polygonal cells with abundant, eosinophilic and granular cytoplasm, round vesicular 

nuclei and variable small conspicuous nucleoli. (H&E, 200X). 

 

Figure 3: Diffuse CK7 positivity in tumor cells: weak in the middle, strong at periphery. (Immunostain, 100X). 

Discussion 

Low grade oncocytic neoplasms are an emerging new category in the family of renal cell tumors. 

Only few case series have been published in the literature in the recent years. These tumors have 

overlapping features with Chromophobe Renal Cell Carcinoma (ChRCC) and RO that makes them a 

diagnostic challenge for pathologists (Ishikawa et al., 2021). The distinct histologic features and 

immunohistochemical profile makes LOT a distinct entity (Kravtsov et al., 2021).  

Oncocytoma and LOT share many similar histologic and cytologic features. Both tumors contain 

polygonal cells arranged in nests, trabeculae, cysts, tubules and solid sheets (Trpkov et al., 2019). The 



Case Report                                                                                                                                                                  Qureshi MB., 2022; 3(1): 1-07 
DOI: http://dx.doi.org/10.47733/GJCCR.2022.3103 

 
5 

Glob J Cancer Case Rep                                                                                                                      http://www.cancercasereports.com/ 

neoplastic cells contain small round or oval-shaped nuclei, finely dispersed chromatin and variable 

conspicuous nucleoli. Mitotic count is typically low, and stroma may show congestion in both tumors. 

These morphologic features may lead to the diagnosis of RO if immunohistochemistry is not performed. 

LOT shows diffuse positivity for CK7, and immunostain CD117 is negative (Trpkov et al., 2021). 

However, RO is usually Cytokeratin 7 negative and CD117 can be negative or focal weak positive (Wu, 

2017).  

Trpkov et al. recently published a series of 28 cases of low grade oncocytic tumors of kidney 

from 4 major institutions with characteristic low grade morphology and typical CK7 positive/CD117 

negative immunoprofile, and designated such tumors as LOT after detailed histomorphological and 

array comparative genomic hybridization (aCGH) findings. The tumors had indolent behavior and no 

syndromic association/metastasis was reported (Trpkov et al., 2019). The karyotypic abnormalities 

found included Del 1q, 19p and 19q, Del 1, 14 and 11q13 rearrangements and t (5;11). Morini, et al. 

(2022) recently identified a somatic mTOR mutation in low-grade oncocytic tumors, previously 

classified as chromophobe renal cell carcinomas.  

Eosinophilic variant of Chromophobe Renal Cell Carcinoma (eChRCC) is also a differential that 

typically shows nests and sheets of polygonal cells. These cells show abundant eosinophilic cytoplasm 

with raisinoid nuclei and perinuclear halo (Williamson et al., 2017). Stroma is vascular and mitotic 

activity is usually scant. The distinguishing feature remains the presence of raisinoid nuclei, which may 

be focal as well. Hence, thorough sampling should be done to find such areas. Immunostain CK7 will be 

diffusely positive as in LOT, and CD117 will be positive as well (Guo et al., 2021). Diagnosis of eChRCC is 

highly important owing to its potential for sarcomatoid differentiation.  

Hybrid oncocytic tumors (HOCTs) is another group of oncocytic tumor that shares overlapping 

features with RO and ChRCC. According to Delongchamps, HOCTs comprise approximately 10% of renal 

tumors (Delongchamps et al., 2009). The 2016 WHO classification of renal tumors has briefly outlined 

this group. These tumors have been reported in patients with Birt-Hogg Dube syndrome, renal 

oncocytosis, but some tumors occurred sporadically as individual tumors in non-syndromic setting 

(Petersson et al., 2010). HOCTs grossly appear as non-encapsulated and circumscribed tumors. Cut 

surface is gray white to tan homogenous. Histology shows solid and alveolar pattern of cells with 

abundant eosinophilic cytoplasm and round to oval mildly atypical nuclei. Perinuclear halo and 

binucleated cells are often present, but raisinoid nuclei, peculiar to ChRCC, are typically absent. 

Perinuclear cytoplasmic clearing can also be observed as in ChRCC. These tumors are positive for 

Pancytokeratin. CK7 expression is also present with a varied proportion of positive cells and positivity 
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for CD117 is diffuse strong. Shuji Mikami et al. emphasized on the features and behaviour of HOCTs, 

including a recently published paper by Ruiz-Cordero, et al. (2019), where they recommended HOCTs as 

clinicopathologically and biologically distinct tumors in comparison to ROs and ChRCCs (Mikami et al., 

2019). 

Late discovery of LOT is also attributed to delayed clinical presentation of patients along with 

similar histologic features to other oncocytic tumors. Patients with LOT are usually asymptomatic and 

the renal mass is usually discovered incidently (Wu, 2017). Moreover, only surgical excision and close 

followup of these patients is sufficient and neoadjuvant chemoradiation is not required (Kravtsov et al., 

2021).  

Conclusion 

Therefore, LOT should be kept in the differential diagnoses of renal cell tumors with eosinophilic 

cytological features. The difference in the clinical outcome makes this even more important. Although 

difficult on a core biopsy, a confident diagnosis can be made in most surgically resected cases by careful 

assessment of cytomorphological features with appropriate use of immunohistochemical studies. 

References 

Delongchamps NB, Galmiche L, Eiss D, Rouach Y, Vogt B, Timsit MO, Vieillefond A, Méjean A. Hybrid tumour 

'oncocytoma-chromophobe renal cell carcinoma' of the kidney: a report of seven sporadic cases. BJU Int 2009; 103: 1381-1384. 

Guo Q, Liu N, Wang F, Guo Y, Yang B, Cao Z, Wang Y, Wang Y, Zhang W, Huang Q, Zhao W, Liu C, Qu T, Li L, Cao L, Ren D, 

Meng B, Qi L, Wang C, Cao W. Characterization of a distinct low-grade oncocytic renal tumor (CD117-negative and cytokeratin 

7-positive) based on a tertiary oncology center experience: the new evidence from China. Virchows Arch 2021; 478: 449-458. 

Ishikawa N, Kimura N, Yoshida T, Yoshimura I, Nakahara K, Tsuzuki T, Tokunaga O. A Case of Low-Grade Oncocytic 

Tumor/Chromophobe Renal Cell Carcinoma (Oncocytic Variant) of the Kidney. Case Rep Pathol 2021; 2021: 6684777. 

Kravtsov O, Gupta S, Cheville JC, Sukov WR, Rowsey R, Herrera-Hernandez LP, Lohse CM, Knudson R, Leibovich BC, 

Jimenez RE. Low-Grade Oncocytic Tumor of Kidney (CK7-Positive, CD117-Negative): Incidence in a single institutional 

experience with clinicopathological and molecular characteristics. Hum Pathol 2021; 114: 9-18. 

Kryvenko ON, Jorda M, Argani P, Epstein JI. Diagnostic approach to eosinophilic renal neoplasms. Arch Pathol Lab Med 

2014; 138: 1531-1541. 

Mikami S, Kuroda N, Nagashima Y, Ohe C, Hayashi H, Mizuno R, Oya M, Kameyama K. Classification of solid renal 

tumor with oncocytic/eosinophilic cytoplasm: is hybrid oncocytic/chromophobe renal tumor a subtype of oncocytoma, 

chromophobe renal cell carcinoma, or a distinct tumor entity? Ann Transl Med 2019; 7: S350. 

Morini A, Drossart T, Timsit MO, Sibony M, Vasiliu V, Gimenez-Roqueplo AP, Favier J, Badoual C, Mejean A, Burnichon 

N, Verkarre V. Low-grade oncocytic renal tumor (LOT): mutations in mTOR pathway genes and low expression of FOXI1. Mod 

Pathol 2022; 35: 352-360. 



Case Report                                                                                                                                                                  Qureshi MB., 2022; 3(1): 1-07 
DOI: http://dx.doi.org/10.47733/GJCCR.2022.3103 

 
7 

Glob J Cancer Case Rep                                                                                                                      http://www.cancercasereports.com/ 

Parkhi M, Chatterjee D, Kumar A, Kumar S. Walking the thin line-Low-grade oncocytic tumor of kidney: An emerging 

entity. Med J Armed Forces India 2022; 78: 355-359. 

Petersson F, Gatalica Z, Grossmann P, Perez Montiel MD, Alvarado Cabrero I, Bulimbasic S, Swatek A, Straka L, Tichy T, 

Hora M, Kuroda N, Legendre B, Michal M, Hes O. Sporadic hybrid oncocytic/chromophobe tumor of the kidney: a 

clinicopathologic, histomorphologic, immunohistochemical, ultrastructural, and molecular cytogenetic study of 14 cases. 

Virchows Arch 2010; 456: 355-365. 

Ruiz-Cordero R, Rao P, Li L, Qi Y, Atherton D, Peng B, Singh RR, Kim TB, Kawakami F, Routbort MJ, Alouch N, Chow CB, 

Tang X, Lu W, Brimo F, Matin SF, Wood CG, Tannir NM, Wistuba II, Chen K, Wang J, Medeiros LJ, Karam JA, Tamboli P, Sircar K. 

Hybrid oncocytic/chromophobe renal tumors are molecularly distinct from oncocytoma and chromophobe renal cell 

carcinoma. Mod Pathol 2019; 32: 1698-1707.  

Sharma D, Pai T, Prakash G, Desai S, Menon S. Low-Grade Oncocytic Tumor: Report of Two Cases of An Emerging 

Entity in the Spectrum of Oncocytic Renal Neoplasms. Turk Patoloji Derg 2022; 38: 162-166. 

Siadat F and Trpkov K. ESC, ALK, HOT and LOT: Three Letter Acronyms of Emerging Renal Entities Knocking on the 

Door of the WHO Classification. Cancers (Basel) 2020; 12: 168. 

Trpkov K and Hes O. New and emerging renal entities: a perspective post‐WHO 2016 classification. Histopathology 

2019; 74: 31-59 

Trpkov K, Williamson SR, Gao Y, Martinek P, Cheng L, Sangoi AR, Yilmaz A, Wang C, San Miguel Fraile P, Perez Montiel 

DM, Bulimbasić S, Rogala J, Hes O. Low-grade oncocytic tumour of kidney (CD117-negative, cytokeratin 7-positive): a distinct 

entity? Histopathology 2019; 75: 174-184. 

Trpkov K, Williamson SR, Gill AJ, Adeniran AJ, Agaimy A, Alaghehbandan R, Amin MB, Argani P, Chen YB, Cheng L, 

Epstein JI, Cheville JC, Comperat E, da Cunha IW, Gordetsky JB, Gupta S, He H, Hirsch MS, Humphrey PA, Kapur P, Kojima F, 

Lopez JI, Maclean F, Magi-Galluzzi C, McKenney JK, Mehra R, Menon S, Netto GJ, Przybycin CG, Rao P, Rao Q, Reuter VE, Saleeb 

RM, Shah RB, Smith SC, Tickoo S, Tretiakova MS, True L, Verkarre V, Wobker SE, Zhou M, Hes O. Novel, emerging and 

provisional renal entities: The Genitourinary Pathology Society (GUPS) update on renal neoplasia. Mod Pathol 2021; 34: 1167-

1184. 

Williamson SR, Gadde R, Trpkov K, Hirsch MS, Srigley JR, Reuter VE, Cheng L, Kunju LP, Barod R, Rogers CG, Delahunt 

B, Hes O, Eble JN, Zhou M, McKenney JK, Martignoni G, Fleming S, Grignon DJ, Moch H, Gupta NS. Diagnostic criteria for 

oncocytic renal neoplasms: a survey of urologic pathologists. Hum Pathol 2017; 63: 149-156. 

Wu A. Oncocytic Renal Neoplasms on Resections and Core Biopsies: Our Approach to This Challenging Differential 

Diagnosis. Arch Pathol Lab Med 2017; 141: 1336-1341. 


