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AbstrAct

Introduction: renal cell carcinoma and 
angiomyolipoma are well-known tumors 
of kidney. However, coexistence of these 
tumors in the same patient is a rare condition. 
synchronous occurrence of renal cell carcinoma 
and angiomyolipoma is more commonly seen in 
patients with tuberous sclerosis. case report: 
A 76-years-old female was admitted to urology 
clinic with a complaint of flank pain. she had pain 
and tenderness on her right flank on physical 
examination. radiological imaging revealed a 
solid mass in right kidney. she underwent right 
radical nephrectomy. conclusion: We report 
a case of clear cell renal cell carcinoma and 
angiomyolipoma occurring in the same kidney 
without stigmata of tuberous sclerosis and with 
the review of related literature.
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INtrODUctION

Renal cell carcinoma (RCC) is a common neoplasm 
in general population. Clear cell (conventional) type, the 
most common, accounts for approximately 60% of all 
renal tumors. It affects primarily adults and shows male 
predominance. Angiomyolipoma is an uncommon benign 
mesenchymal tumor of kidney. Sporadic form is nearly 
1% of surgically removed renal tumors but it may be seen 
more commonly in association with tuberous sclerosis 
(TS). It preferably affects female adults in sporadic 
form, but there is no sex predilection in TS patients  [1]. 
However, coexistence of these tumors was reported in 
limited number in literature. We represent such a unique 
case in this report.

cAsE rEPOrt

A 76-year-old female was admitted to urology 
clinic with a new onset of right flank pain. On physical 
examination, she had tenderness and pain on her 
right flank area. Laboratory results showed minimal 
inflammation and blood urea nitrogen level was elevated. 
Abdominal CT revealed a solid mass in lower pole of the 
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right kidney with cystic necrotic areas showing irregular 
inferior margin with an exophytic extension. Besides, 
there were many cysts located in the parapelvic region on 
radiological examination. The patient underwent to right 
radical nephrectomy with suspect of renal tumor. 

Surgical specimen weighted 485 g and was 20x9x6.5 
cm in size with perirenal adipose tissue. On cross section, 
two well-defined lesions were seen in the lower pole of the 
kidney (Figure 1). Main lesion had solid cystic appearance 
and dirty yellow color and it was 5 cm in diameter. It had a 
small protrusion in the inferior part but it did not exceed 
to the renal capsule. The other lesion, misconceived 
as an extension on imaging, was 3 cm in diameter with 
solid and yellowish appearance and separated from main 
lesion with a definite margin. Even though radiological 
imaging did not disclose any difference between these 
two lesions, each of them has distinct histological features 
on microscopical examination. Main lesion consisted of 
tumor cells in solid sheets, in which occasional dilated 
acinar structures formed a cystic pattern. The tumor 
cells had round, uniform nuclei with finely granular 
open chromatin and inconspicuous nucleoli and mainly 
clear cytoplasm surrounded by definite margins. 
Besides, regular small thin walled vessels were observed 
throughout the lesion (Figure 2A). It was diagnosed 
with conventional type RCC (Fuhrmann grade 2). This 
lesion was stained positively with CD10 and Vimentin by 
immunohistochemistry. The other lesion was separated 
by a thin fibrous capsule from the main lesion (Figure 2B) 
It was composed of mature adipocytes, smooth muscle 
cells and poorly organized thick walled blood vessels 
(Figure 2C). It was diagnosed with angiomyolipoma. 
Immunohistochemically, angiomyolipoma was stained 
by HMB-45, while there was no expression of HMB45 in 
RCC. Surgical margins including ureter and renal vein 
were free of tumor. The patient had neither lymph node 
nor distant organ metastasis. 

DIscUssION

Conventional type RCC is the most common and 
poorly understood tumor in both clinical and pathological 
aspects. Hereditary factors may play an important role 
in development of RCC and also RCC can be associated 
with familial disorders. In our case, there was no known 
family history of renal tumor or related familial diseases 
and hereditary disorders. Like RCC, angiomyolipoma can 
be associated with TS, an autosomal dominant disorder. 
Although angiomyolipoma shows higher incidence in 
association with TS, both RCC and angiomyolipoma can 
be associated with TS. The synchronous presentation 
of renal cell carcinoma and angiomyolipoma was 
described in the literature in both healthy patients and 
patients with TS [2–23]. In 2001, Jimenez et al.  denoted 
that approximately 50 cases had been reported in the 
literature [2]. They also reported coexistent RCC and 
angiomyolipoma of 23 cases in a study of 36 cases, which 
is also summarized in Table 1 [2]. In addition to that, we 
listed 24 more cases, including our case in Table 1 [3–23].

Although RCC affects males twice as frequently as 
females in sporadic cases, it is seen more commonly in 
female patients with TS  [2]. However angiomyolipoma 
has no female predominance in TS patient. Our 
patient was a woman but had no clinical signs of TS. 
Jimenez et al.  suggested that coexistent neoplasms 
were more frequently in woman. In concurrent tumors, 
angiomyolipoma is mostly found incidentally  [2]. The 
data in literature indicate that there is no considerable 
difference in coincidence of these tumors between in 
patients with and without TS (14 patients with TS, 31 
patients without TS: see Table 1). Besides, left kidney is 
likely to be involved. Even though it was not indicated 

Figure 1: Macroscopic appearance of surgical specimen.

Figure 2: Microscopic appearance of collision tumor. (H&E: 
Hematoxylin & Eosine staining). (A) Renal cell carcinoma: 
malignant tumor composed of cells with oval nuclei, 
inconspicuous nucleoli and clear cytoplasm, (H&E stain, x200). 
(B) Note the thin fibrous capsule separating two neoplasms. 
(H&E stain, x100), and (C) Angiomyolipoma: benign tumor 
composed of a mixture of adipocytes, blood vessels and smooth 
muscle (H&E stain, x200).
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separately in all reports, the most common subtype 
of RCC, coexists with angiomyolipoma was clear cell 
RCC, with 26 cases. This may be easily explained by the 
fact that clear cell RCC is the most common subtype. 
Since the management of treatment differs in different 
renal tumors, interpretation of radiological imaging 
takes a critical place in surgical approach [3]. A huge 
angiomyolipoma may mislead to diagnosis of a RCC, or 

in the same manner a blood vessel rich RCC may imitate 
an angiomyolipoma. In our case, preoperative imaging 
did not rule out the presence of different lesions and 
angiomyolipoma was found incidentally. Although it is a 
rare occasion, the coexistence of RCC or even malignant 
transformation should be considered in follow-up of 
angiomyolipoma patients, particularly with TS.

Table 1: Documented cases of coexistence of renal cell carcinoma and angiomyolipoma in the same kidney.

Year Author ts* site of tumor tumors Number of the cases

2000 İzaki et al. [4]. + Not available AML* + granular RCC* 1

2000 Bragagnolo et al. [5]. - R* AML + clear cell RCC + cortical adenoma 1

2001 Val-Bernal et al.  [6]. - L* AML+ clear cell RCC 1

2001 Jimenez  [2] +
Not stated 
separately, but 
mentioned left 
predominancy

AML+ clear cell RCC 6

- AML + clear cell RCC 9

- AML + papillary RCC 2

- AML + chromophobe RCC 4

- AML + collecting duct RCC 1

+ AML+ unclassified RCC 1

2002 Mai et al. [7]. - Not stated AML+ papillary (chromophil) RCC 1

- Not stated AML + RCC 1

2003 Jun et al. [8]. - L AML + clear cell RCC+chromophobe 
RCC

1

2004 Billings et al. [9]. - Not available AML+ RCC 1

2005 Kida et al. [10]. + R AML + granular cell RCC 1

2006 Inci et al. [11]. - L AML + adenocarcinoma 1

2006 Rotman et al. [12]. - Allograft kidney AML + papillary RCC (type 1) 1

2006 Morelli et al. [13]. - L AML + Oncocytoma + chromophobe 
RCC

1

2007 Inomoto et al. [14]. - R AML + clear cell RCC 1

2007  Corsenca et al. [15]. + L AML+unclassified RCC 1

2009 Capaccio et al. [3]. Not 
stated

Not stated AML + clear cell RCC 1

2009 Radopoulos et al. [16]. - R AML + Oncocytoma + chromophobe 
RCC

1

2009 Khallouk et al. [17]. + R AML+clear cell RCC 1

2010 Aron et al. [18]. Not 
stated

Not stated AML+clear cell RCC 2

2010 Kang et al. [19]. + L AML+ chromophobe RCC+ clear cell 
RCC

1

2012 Cao et al. [20]. - L EpithelioidAML+clear cell RCC 1

2013 Konosu-Fukaya et al. 
[21].

- L AML+papillary RCC 1

2013 Behnes CL et al. [22]. + L AML+unclassified RCC 1

2013 Hussain et al. [23]. + L AML+ clear cell RCC 1

2014 Kokenek-Unal et al. - R AML + clear cell RCC 1

*TS: Tuberous sclerosis, AML: Angiomyolipoma, RCC: Renal cell carcinoma, R: Right kidney, L: Left kidney
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cONcLUsION

In summary, we represent an uncommon case of 
concomitant renal cell carcinoma and angiomyolipoma 
in the same kidney. The presence of any pathogenetic 
relationship between these two tumors still remains 
unclear. We listed a series of cases and hope that our 
report will be helpful for other researchers in further 
investigation of simultaneous renal neoplasms. 

*********

Acknowledgements
We thank to YesimUndeser for her help in laboratory 
works.

Author contributions
Tuba Dilay Kokenek-Unal – Conception and design, 
Acquisition of data, Analysis and interpretation of data, 
Drafting the article, Critical revision of the article, Final 
approval of the version to be published
Ipek Coban – Conception and design, Acquisition of 
data, Analysis and interpretation of data, Drafting the 
article, Critical revision of the article, Final approval of 
the version to be published
Ayse Selcen Oguz-Erdogan – Conception and design, 
Acquisition of data, Analysis and interpretation of data, 
Drafting the article, Critical revision of the article, Final 
approval of the version to be published
Hatice Karaman – Conception and design, Acquisition 
of data, Analysis and interpretation of data, Drafting the 
article, Critical revision of the article, Final approval of 
the version to be published
Murat Alper – Conception and design, Acquisition of 
data, Analysis and interpretation of data, Drafting the 
article, Critical revision of the article, Final approval of 
the version to be published

Guarantor
The corresponding author is the guarantor of submission.

conflict of Interest
Authors declare no conflict of interest.

copyright
© 2015 Tuba Dilay Kokenek-Unal et al. This article 
is distributed under the terms of Creative Commons 
Attribution License which permits unrestricted use, 
distribution and reproduction in any medium provided 
the original author(s) and original publisher are properly 
credited. Please see the copyright policy on the journal 
website for more information.

rEFErENcEs

1. Martignoni G, Amin MB. Angiomyolipoma.  In: 
Eble, JN, Sauter G, Epstein, JI., and Sesterhem IA, 

(eds). World Health Organisation Classification of 
Tumours. Pathology and Genetics of Tumours of the 
Urinary System and Male Genital System.Lyon: IARC 
Press 2004:65–7.

2. Jimenez RE, Eble JN, Reuter VE, et al. Concurrent 
angiomyolipoma and renal cell neoplasia: a study of 
36 cases. Mod Pathol 2001 Mar;14(3):157–63.

3. Capaccio E, Varca V, Simonato A, Toncini C, 
Carmignani G, Derchi LE. Synchronous parenchymal 
renal tumors of different histology in the same kidney. 
Acta Radiol 2009 Dec;50(10):1187–92.

4. Izaki H, Uema K, Sakra N. Coincident renal cell 
carcinoma and renal angiomyolipoma within the same 
mass associated with tuberosclerosis. Nishinihon J 
Urol 2000;62: 228–31.

5. Bragagnolo J, Damiani H, Ferrer J, Sánchez Mazzaferri 
F, Yunes J. Renal cell carcinoma associated with renal 
angiomyolipoma and renal cortical adenoma. Arch 
Esp Urol 2000 Mar;53(2):164–7.

6. Val-Bernal JF1, Villoria F, Pérez-Expósito MA. 
Concurrent angiomyolipomas and renal cell 
carcinoma harboring metastatic foci of mammary 
carcinoma in the same kidney: an incidental autopsy 
finding in a patient with a follow-up of thirty years. 
Ann Diagn Pathol 2001 Oct;5(5):293–9.

7. Mai KT, Perkins DG, Robertson S, Thomas J, Morrash 
C, Collins JP. Composite renal cell carcinoma 
and angiomyolipoma: a study of the histogenetic 
relationship of the two lesions. Pathol Int 1999 
Jan;49(1):1–8.

8. Jun SY, Cho KJ, Kim CS, Ayala AG, Ro JY. Triple 
synchronous neoplasms in one kidney: report of a 
case and review of the literature. Ann Diagn Pathol 
2003 Dec;7(6):374–80.

9. Billings B, Hamrick LC, Bueschen AJ, Kenney PJ. 
Coexisting angiomyolipoma and renal cell carcinoma 
in a kidney of an elderly woman: case report and 
review of the literature. ScientificWorldJournal 2004 
Jun 7;4 Suppl 1:27–30.

10. Kida Y, Yamaguchi K, Suzuki H, et al. Tuberous 
sclerosis, associated with renal cell carcinoma and 
angiomyolipoma, in a patient who developed endstage 
renal failure after nephrectomy. Clin Exp Nephrol 
2005 Jun;9(2):179–82.

11. Inci O, Kaplan M, Yalcin O, Atakan IH, Kubat H. Renal 
angiomyolipoma with malignant transformation, 
simultaneous occurrence with malignity and other 
complex clinical situations. Int Urol Nephrol 
2006;38(3-4):417-26.

12. Rotman S, Déruaz C, Venetz JP, et al. De novo 
concurrent papillary renal cell carcinoma and 
angiomyolipoma in a kidney allograft: evidence of 
donor origin. Hum Pathol 2006 Apr;37(4):481–7.

13. Morelli L, Pusiol T, Piscioli I, Larosa M, Pozzoli GL, 
Monica B. Concurrent occurrence of three primary 
neoplasms with different hystotype in the same 
kidney, associated with an adenoma of the omolateral 
adrenal gland: first case report. Int J Urol 2006 
Sep;13(9):1236–9.

14. Inomoto C, Umemura S, Sasaki Y, Yasuda M, Terachi 
T, Osamura RY. Renal cell carcinoma arising in a 
long pre-existing angiomyolipoma. Pathol Int 2007 
Mar;57(3):162.



Journal of Case Reports and Images in Pathology, Vol. 1, 2015.

J Case Rep Images Pathol 2015;1:1–6.  
www.edoriumjournals.com/case-reports/jcrp/index.php

Kokenek-Unal et al. 5

15. Corsenca A, Aebersold F, Moch H, et al. Combined 
nephrectomy and pre-emptive renal transplantation 
in a tuberous sclerosis patient with angiomyolipoma, 
renal carcinoma and life-threatening abdominal 
haemorrhages. Nephrol Dial Transplant 2007 
Nov;22(11):3330–3.

16. Radopoulos D, Tahmatzopoulos A, Kalinderis N, 
Dimitriadis G. Bilateral synchronous occurrence of 
three different histological types of renal tumor: a 
case report. J Med Case Rep 2009 Apr 1;3:6798.

17. Khallouk A, Ahallal Y, Doublali M, et al. Concurrent 
bilateral renal angiomyolipoma and renal cell 
carcinoma in a patient with tuberous sclerosis 
complex. Rev Urol 2009 Fall;11(4):216–8.

18. Aron M, Aydin H, Sercia L, Magi-Galluzzi C, Zhou 
M. Renal cell carcinomas with intratumoral fat and 
concomitant angiomyolipoma: potential pitfalls 
in staging and diagnosis. Am J Clin Pathol 2010 
Nov;134(5):807–12.

19. Kang SG, Ko YH, Kang SH, et al. Two different renal 
cell carcinomas and multiple angiomyolipomas in a 
patient with tuberous sclerosis. Korean J Urol 2010 
Oct;51(10):729–32.

20. Cao QH, Liu F, Xiao P, Tian XY, Li B, Li Z. Coexistence 
of renal epithelioid angiomyolipoma and clear cell 
carcinoma in patients without tuberous sclerosis. Int 
J Surg Pathol 2012 Apr;20(2):196–200.

21. Konosu-Fukaya S, Nakamura Y, Fujishima F, et 
al. Bilateral papillary renal cell carcinoma and 
angiomyolipoma in the patients with autosomal 
dominant polycystic kidney disease: case report of 
two cases and literature review. Pol J Pathol 2013 
Dec;64(4):303–7.

22. Behnes CL, Schütze G, Engelke C, et al. 13-year-old 
tuberous sclerosis patient with renal cell carcinoma 
associated with multiple renal angiomyolipomas 
developing multifocal micronodular pneumocyte 
hyperplasia. BMC Clin Pathol 2013 Feb 5;13:4.

23. Hussain M, Mubarak M, Sultan G, et al. Renal 
transplant in a tuberous sclerosis patient with 
bilateral giant renal angiomyolipomas and concurrent 
renal carcinoma. Saudi J Kidney Dis Transpl 2013 
Mar;24(2):318–21.

ABOUT THE AUTHORS

Article citation: Kokenek-Unal TD, Coban I, Oguz-Erdogan AS, Karaman H, Alper M. Simultaneous occurrence 
of renal cell carcinoma and angiomyolipoma in the same kidney. J Case Rep Images Pathol 2015;1:1–6.

tuba Dilay Kokenek-Unal is a Pathologist in Kayseri Research and Training Hospital in Kayseri, 
Turkey. 

Ipek coban is Assistant Proffesor at Pathology Department of Florence Nightengale Hospital in 
Istanbul, Turkey. She has published many research papers in national and international academic 
journals. Her research field is mainly pancreatobiliary system.

Ayse selcen Oguz-Erdogan is a Pathologist at Pathology Department of Rize State Hospital. She is 
interested in molecular pathology field.



Journal of Case Reports and Images in Pathology, Vol. 1, 2015.

J Case Rep Images Pathol 2015;1:1–6.  
www.edoriumjournals.com/case-reports/jcrp/index.php

Kokenek-Unal et al. 6

Hatice Karaman is an Associate Professor and head of department at Pathology Department of 
Kayseri Research and Training Hospital. She has published many research papers in national and 
international journals.

Murat Alper is Head of Department at Diskapi Research and Training Hospital in Ankara, Turkey. 
He has published many research papers in national and internationl journals. His main research topic 
is dermatopathology.

Access full text article on
other devices

Access PDF of article on
other devices


