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Renal cell carcinoma (RCC) accounts for 3.0% of all malignant lesions of the human body. The World 
Health Organization (WHO) has classified renal malignant epithelial tumors as-clear cell, papillary, 
chromophobe and collecting duct RCCs and benign tumors as oncocytoma and angiomyolipoma. 
Chromophobe RCC is a distinct and rare variant of RCC. It shows equal preponderance in males 
and females and most commonly presents in the 6th decade of life. Because of overlapping clinical 
and microscopic features in different variants of RCC and considering the significant implications 
of the subtypes in the prognosis and treatment of these tumors, the histological classification of 
RCCs is extremely important. Here we report a case of a 56-year-old male, who presented with 
urinary complaints of hematuria, and was diagnosed as chromophobe RCC with clear cell features 
on histopathology and radiographic imaging.

ABSTRACT

Implication for health policy/practice/research/medical education:
Considering the significant implications of the subtypes in the prognosis and treatment, the histological classification of renal cell carcinomas 
(RCCs) is extremely important. Subtypes of RCC have overlapping clinical and histological features. The practicing histopathologists should 
be well aware of different subtypes of RCC to make the accurate diagnosis for better treatment outcome.
Please cite this paper as: Ara A, Shahin S, Akhtar K, Siddiqui SA, Saleem M. Chromophobe renal cell carcinoma with clear cell features; a case 
report with review of literature. J Nephropathol. 2021;10(3):e34. DOI: 10.34172/jnp.2021.34.

Introduction
Renal cell carcinomas (RCCs) are the seventh most common 
histological type of cancer in the western world and have 
shown an increasing prevalence (1,2). The incidence of 
clear cell RCC (70-90%), papillary RCC (10%-15%) 
and chromophobe RCC is 3-5%, based on 2016 WHO 
classification of renal tumors (3). Chromophobe RCC 
is presumably derived from the intercalated cells of the 
collecting duct system. Chromophobe RCC is a rare 
variant of RCC but it presents at an earlier stage and has a 
better prognosis than conventional RCC. Chromophobe 
RCC was first described in 1985 by Thoenes et al (4). 

Most commonly, the tumor is identified accidentally on 
imaging and rarely due to urological symptoms. Here 
we present a case of a 56-year-old male, who presented 
with urinary complaints of hematuria and was diagnosed 

as chromophobe RCC with predominating clear cell 
features.

Case Report
A 56-year-old male presented to the surgery outpatient 
department with chief complaint of hematuria for the 
last three months. There was no history of fever, pain 
abdomen, weight loss, hypertension or any other systemic 
chronic illness. Family history of renal carcinoma was not 
significant. On physical examination the abdomen was 
soft, painless with no evidence of any peritoneal mass 
lesion. The routine hematological and biochemical tests 
were within normal limits. The abdominal ultrasound 
revealed a solid mass on the left renal pole. CT scan was 
performed, which showed a left solid homogenous renal 
tumor of 5×4 cm in size.
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The patient was operated and the nephrectomy specimen 
was sent for histopathology. Grossly, the tumor was 5×5 
cm in size, light brown to tan in color, well-circumscribed, 
solid with cystic areas, soft to firm in consistency with 
smooth outer surface. On microscopic examination, 
characteristic nesting arrangement of the tumor cells 
was seen. The tumor cells had sharply defined borders 
and abundant pale granular to acidophilic cytoplasm 
with perinuclear clearing. Foci of large polygonal cells 
with abundant dense eosinophilic cytoplasm were also 
seen at places (Figures 1A and 1B). Immunoexpression 
of chromophobe RCC component showed diffuse 
cytoplasmic positivity for CK7 (Figure 2A) and the clear 
cell foci showed CD10 membranous positivity (Figure 
2B). Our patient was administered immunotherapy, 
(Soratinib 400 mg twice daily) and is doing well after 12 
months postoperative follow up period.

Discussion
According to the 2016 WHO classification of renal 
tumors; several histological RCC subtypes are recognized. 
The most common subtype of RCC is clear cell (75%-
90%), followed by papillary (10%-15%), chromophobe 
(3-5%) (3,5). 

Chromophobe RCC usually presents in the 6th decade 
of life with equal preponderance in both genders (6,7). Our 
patient was 56 years of age. Most patients are diagnosed 
in stages 1 and 2 (8,9). Renal vein invasion is seen in only 

Figure 1. (A) Photomicrograph shows nesting arrangement of the tumor 
cells, with sharply defined cell borders and abundant pale granular to 
acidophilic cytoplasm with perinuclear clearing. Foci of large polygonal 
cells with abundant dense eosinophilic cytoplasm also seen at places (H&E 
10×). (B) High power of Figure A.

Figure 2. (A) Immunoexpression of chromophobe RCC component 
showed diffuse cytoplasmic positivity for CK7 IHC (×40). (B) On 
Immunoexpression, the clear cell foci showed CD 10 membranous 
positivity (IHC CD10, ×10).

A B

A B

5.0% of cases (7). As this neoplasm is silent in nature, the 
clinical symptoms of chromophobe RCC are rare. The 
triad of hematuria, abdominal or lower back pain and 
flank mass is present in a small percentage of patients with 
chromophobe RCC (6,7). Our patient presented with 
complaints of gross hematuria with no other clinical signs 
and symptoms. In the advanced stage of this neoplasm, 
pyrexia, cachexia and weight loss can also be seen (9,10).

Microscopically there are three different variants of 
chromophobe RCC. First, the classic type, which has 
more than 80.0% pale cells, is associated with necrosis 
and sarcomatoid changes potentiating infiltrative growth 
and metastases. Second, the eosinophilic variant, which 
consists of more than 80.0% eosinophilic cells, with 
nested, alveolar or sheet-like architecture with granular 
eosinophilic cytoplasm, perinuclear clearing and peripheral 
accentuation of cytoplasm. The third variant is mixed 
(9,10). In our case, histopathology showed nests of tumor 
cells with abundant pale granular to acidophilic cytoplasm 
and perinuclear clearing. Foci of large polygonal cells with 
abundant dense eosinophilic cytoplasm were also seen.

Of these three types of chromophobe RCC, usually 
the classic type arises as a diagnostic possibility when 
dealing with a renal tumor with cytoplasmic clarity. The 
perinuclear cytoplasmic clearing seen in chromophobe 
RCC is due to the presence of numerous 160 to 300 nm 
cytoplasmic vesicles that displace the remaining organelles 
to the periphery of the cell (9,10). The typical growth 
pattern of sheets of cells separated by incomplete vascular 
septae in chromophobe RCCs can be a useful finding in 
distinguishing these tumors from classic RCCs, which 
classically have thin blood vessels that completely envelope 
nests of tumor cells (8-10).

Imaging studies show that chromophobe carcinomas 
tend to be more homogeneous than clear cell carcinomas 
(10,11). These lesions are hypovascular and less intense 
than the clear cell variant of RCC. In our case, USG 
revealed a huge renal mass and CT scan showed a left solid 
homogeneous renal tumor of 5 × 4 cm in size.

The differential diagnosis of eosinophilic neoplasms 
includes chromophobe RCC, oncocytoma, oncocytosis, 
hybrid oncocytic/chromophobe tumor of Birt-Hogg-
Dubé syndrome, tubulocystic carcinoma, papillary 
RCC, clear-cell RCC with predominant eosinophilic 
cell morphology, follicular thyroid-like RCC, hereditary 
leiomyomatosis-associated RCC, rhabdoid RCC, 
epithelioid angiomyolipoma, and unclassified RCC. 
In our case, uniform eosinophilic cuboidal cells grew 
tubally and nuclei were centrally located and round 
which suggests oncocytoma as first diagnosis, but findings 
like perinuclear halo, raisinoid nuclei and binucleation 
differentiate chromophobe RCC from oncocytoma. 
The routine hematoxylin and eosin (H&E) stain is 
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usually sufficient to identify histopathological subtype 
of RCC, but it becomes difficult to differentiate between 
chromophobe RCC, oncocytoma and clear cell RCC, 
when the tumor cells have eosinophilic cytoplasm. Hence, 
various markers and ultra-structural methods are required 
to reach an accurate diagnosis. Chromophobe tumor cells 
show a strong positive reactivity for CK7, CK8, CD117 
(c-kit) and EMA with negative reaction for CD10, 
inhibin and vimentin in immunohistochemical (IHC) 
study (12). These IHC markers help to arrive at a correct 
diagnosis and determine the prognosis of the patient. In 
our case, chromophobe RCC component showed diffuse 
cytoplasmic positivity for CK7 and the clear cell foci was 
CD10 membranous positive.

Surgery is the main modality of treatment for 
chromophobe RCC. Till now, there are no standard 
guidelines of chemotherapeutic treatment for advanced 
chromophobe RCC (13,14). Various studies on patients 
have shown that mTOR inhibitors, c-Kit inhibitors and 
tyrosine kinase inhibitors are the treatment choices for 
advanced chromophobe RCC (15,16). Our patient was 
operated with total nephrectomy and presently under 
immunotherapy of sorafenib, 400 mg twice daily.

Chromophobe RCC has good prognosis and survival 
rates. The detection of cancer disease at an early stage 
is the main factor for good prognosis. Incidence of 
metastatic disease is observed in up to 7.0% of cases in 
the liver and lung (16). Median survival with metastases 
in chromophobe RCC is 29 months (17). Our patient 
is doing well after 12 months postoperative follow up 
period.

Conclusion
The histological sub-typing of RCCs is of utmost 
importance, considering the significant prognostic and 
therapeutic implications of its histological variety. As the 
prognosis of chromophobe RCC depends upon early 
detection and typing of the RCC, hence the accurate 
microscopic examination of nephrectomy specimens is 
mandatory. Further research and prospective studies about 
chromophobe RCC can improve treatment outcome and 
survival.

Authors’ contribution
AA, SS and MS drafted the initial manuscript which was 
modified by KA. Literature review was performed by AA 
and KA. Microscopy findings were provided by KA and 
SS. Additional insight was provided by ShAS. All authors 
have reviewed and agreed on the final version of this 
manuscript prior to submission.

Conflicts of interest
The authors declare no conflict of interest.

Ethical considerations
Ethical issues including plagiarism, double publication, 
and redundancy have been completely observed by the 
authors. The patient gave the consent for publication. 

Funding/Support
None.

References
1.	 Jemal A, Siegel R, Ward E. Cancer statistics, 2008. CA 

Cancer J Clin. 2008;58:71-96. doi: 10.3322/CA.2007.0010.
2.	 Ljungberg B, Campbell SC, Cho HY. The epidemiology 

of renal cell carcinoma. Eur Urol. 2011;60:615-621. doi: 
10.1016/j.eururo.2011.06.049.

3.	 International Agency for Research on Cancer. WHO 
classification of tumours of the urinary system and male 
genital organs (IARC WHO classification of tumours), 4th 
ed. Lyon: WHO/IARC Press; 2016.

4.	 Thoenes W, Storkel S, Rumpelt HJ. Human chromophobe 
cell renal carcinoma. Virchows Arch B Cell Pathol Incl Mol 
Pathol. 1985;48:207-17. doi: 10.1007/BF02890129.

5.	 Warren AY, Harrison D. WHO/ISUP classification, grading 
and pathological staging of renal cell carcinoma: standards 
and controversies. World J Urol. 2018;36:1913-26. doi: 
10.1007/s00345-018-2447-8.

6.	 Lee WK, Byun SS, Kim HH, Rha KH, Hwang TK, Sung 
GT, et al. Characteristics and prognosis of chromophobe 
non-metastatic renal cell carcinoma: a multicenter study. 
Inter J Urol. 2010;17:898-904. doi: 10.1111/j.1442-
2042.2010.02630.x.

7.	 Amin MB, Paner GP, Alvarado-Cabrero I, Young AN, 
Stricker HJ, Lyles RH et al. Chromophobe renal cell 
carcinoma: histomorphologic characteristics and evaluation 
of conventional pathologic prognostic parameters in 145 
cases. Am J Surg Pathol. 2018;32:1822-34. doi: 10.1097/
PAS.0b013e3181831e68.

8.	 Abrahams NA, MacLennan GT, Khoury JD, Ormsby AH, 
Tamboli P, Doglioni C, et al. Chromophobe renal cell carcinoma: 
a comparative study of histological, immunohistochemical 
and ultrastructural features using high throughput tissue 
microarray. Histopathology. 2004;45(6):593-602. doi: 
10.1111/j.1365-2559.2004.02003.x

9.	 Przybycin CG, Cronin AM, Darvishian F, Gopalan A, Al-
Ahmadie HA, Fine SW, et al. Chromophobe renal cell 
carcinoma: a clinicopathologic study of 203 tumors in 
200 patients with primary resection at a single institution. 
Am J Surg Pathol. 2011;35:962-70. doi: 10.1097/
PAS.0b013e31821a455d.

10.	 Catalano C, Fraioli F, Laghi A, Napoli A, Pediconi F, Danti 
M, Nardis P, and Passariello R. High-resolution multidetector 
CT in the preoperative evaluation of patients with renal 
cell carcinoma. Am J Roentgenol. 2003;180:1271-7. doi: 
10.2214/ajr.180.5.1801271

11.	 Vargas HA, Chaim J, Lefkowitz RA. Renal cortical 
tumors: use of multiphasic contrast-enhanced MR 
imaging to differentiate benign and malignant histologic 



Ara A et al

Journal of  Nephropathology, Vol 10, No 3, July 2021                                                   www.nephropathol.com4

subtypes. Radiology. 2012;264(3):779-88. doi: 10.1148/
radiol.12110746.

12.	 Kuroda N, Toi M, Hiroi M, Enzan H. Review of 
chromophobe renal cell carcinoma with focus on clinical and 
pathobiological aspects. Histol Histopathol. 2003; 18(1): 
165–71.

13.	 Larkin JMG, Fisher RA, Pickering LM. Chromophobe 
renal cell carcinoma with prolonged response to sequential 
sunitinib and everolimus. J Clin Oncol 2011;29:241-2. doi: 
10.1200/JCO.2010.33.4375.

14.	 Klatte T, Han KR, Said JW, Böhm M, Allhoff EP, Kabbinavar 
FF, et al. Pathobiology and prognosis of chromophobe 
renal cell carcinoma. Urol Oncol. 2008;26(6):604-9. doi: 

10.1016/j.urolonc.2007.07.015.
15.	 Choueiri TK, Plantade A, Elson P, Negrier S, Ravaud 

A, Oudard S, et al.Efficacy of sunitinib and sorafenib 
in metastatic papillary and chromophobe renal cell 
carcinoma. J Clin Oncol. 2008;26(1):127-31. doi: 10.1200/
JCO.2007.13.3223.

16.	 Zardavas D, Meisel A, Samaras P, Knuth A, Renner C, 
Pestalozzi BC, et al. Temsirolimus is highly effective as third-
line treatment in chromophobe renal cell cancer. Case Rep 
Oncol 2011;4:16-18. doi: 10.1159/000323804

17.	 Vera-Badillo FE, Conde E, Duran I. Chromophobe renal cell 
carcinoma: a review of an uncommon entity. Int J Urol. 2012; 
19(10): 894-900.  doi: 10.1111/j.1442-2042.2012.03079.x.

Copyright © 2021 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited.


