
186 Copyrights © 2014 The Korean Society of Radiology

INTRODUCTION

Coexistence of renal angiomyolipoma (AML) and renal cell 
carcinoma (RCC) without underlying tuberous sclerosis is a 
rare condition. The simultaneous occurrence of renal AML and 
RCC in the same kidney is even less common, with only two 
cases among a series of 5800 nephrectomy cases (1). To our 
knowledge, there are only three cases in the radiologic literature, 
and only one case report on this condition without evidence of 
tuberous sclerosis has been published (2-4).

We experienced two patients who had RCC and renal AML 
simultaneously in the same kidney without underlying tuberous 
sclerosis. It is important to radiologically differentiate a RCC 
from an AML to decide on treatment. This report emphasizes 
several radiologic features that help differentiate RCC from non-
fatty components of AML.

CASE REPORT

Case 1

A 65-year-old female presented to the emergency room with 
an acute onset of right flank pain and gross hematuria that oc-
curred one day earlier. There were no other unusual findings in 
her past medical history and family history. She was taking anti-
hypertensive medication. No abnormalities were found on the 
physical examination.

Contrast-enhanced abdominal computed tomography (CT) 
revealed a large, lobulated contoured fatty mass in the right kid-
ney with a surrounding hematoma. The fatty mass was thought 
to be a ruptured AML. Contrast-enhanced CT demonstrated a 
1.9-cm avidly enhancing mass, which was initially considered a 
non-fatty component of the AML, in the peripheral portion of 
the fatty mass (Fig. 1A, B). Because the most likely cause of peri-
renal hematoma was thought to be rupture of the fatty mass as-
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Concurrent renal cell carcinoma (RCC) and angiomyolipoma (AML) is a very rare 
condition, especially in patients without underlying tuberous sclerosis. We present 
three patients with concurrent RCC and AML in the ipsilateral kidney. Concurrent 
RCC is difficult to differentiate radiologically from a non-fatty component of an 
AML because they share several imaging findings. However, several noticeable ra-
diologic features are helpful in the diagnosis of suspected cases. This report of two 
cases highlights the radiologic features that distinguish RCC from non-fatty com-
ponents of AML.
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enhancement on the corticomedullary phase and wash-out on 
the excretory phase. There were no apparent findings of any in-
vasion to adjacent structures or lymphadenopathies in the up-
per retroperitoneum on the follow-up CT scans.

Contrast-enhanced, diffusion-weighted magnetic resonance 
imaging (MRI) was subsequently performed for further charac-
terization of the enhancing and gradually enlarging mass in the 
right kidney. The mass appeared hypointense on T1-weighted 
images and hyperintense on T2-weighted images compared 
with the surrounding renal parenchyma (Fig. 1D). Strong con-
trast enhancement on the corticomedullary phase and wash-out 
on the excretory phase, identical to the previous CT scans, were 
evident. On diffusion-weighted images, the mass appeared hy-
perintense on the high b value (800 sec/mm2) image and 
showed a low diffusion coefficient value on the apparent diffu-
sion coefficient (ADC) map.

Fluorine 18 fluorodeoxyglucose (FDG) positron emission to-

sociated with the AML, we performed an emergent angiogra-
phy, which showed multiple microaneurysms and contrast ex-
travasation. Selective arterial embolization was successfully im-
plemented with microcoils and Gelfoam.

During an 18-month follow-up, additional selective arterial em-
bolizations and a single laparoscopic cryoablation were performed 
to reduce the size of the large fatty mass in the right kidney. During 
the cryoablation procedure a biopsy was performed for the fatty 
renal mass, and AML was diagnosed by histologic analysis. A CT 
scan performed 31 months after initial embolization showed a 
newly developed calcification in the enhancing mass.

The size of fatty components of the AML and the renal paren-
chyma decreased on serial follow-up CT scans. However, the 
enhancing mass on the initial CT scan, which had previously 
been thought to be a non-fatty component of the AML, gradu-
ally increased in size up to 4.6 cm over the 55-month follow-up 
period (Fig. 1C). In addition, the mass showed strong contrast 

Fig. 1. Initial axial CT images of a 65-year-old female patient reveal a 20.0 × 15.8 × 10.1 cm lobulated contoured fatty mass (arrows) in the right 
kidney and hyperdense fluid collection (arrowheads) in the right perinephric space. Additionally, a 1.9-cm well-defined mass (curved arrow) adja-
cent to the inferior aspect of the fatty mass is identified. The enhancing mass shows contrast enhancement on the corticomedullary phase (A) 
and delayed wash-out on the excretory phase (B). Follow-up axial CT images on the corticomedullary phase after 55 months (C) demonstrates 
gradual growth of the enhancing mass (arrow) throughout the entire follow-up period. Multi Shot Turbo Spin Echo T2-weighted (repetition time/
echo time = 1641/70 ms) spectral presaturation inversion recovery fat-suppression MRI (D) shows hyperintensity of the enhancing mass. 
Photomicrograph of the mass (E) shows a typical alveolar architectural pattern separated by thin-walled blood vessels, suggesting clear cell type 
renal cell carcinoma. The tumor cells have distinct cell borders and optically clear or eosinophilic granular cytoplasm (H&E, × 400).
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Case 2

A 45-year-old male patient was admitted because of two inci-
dental masses in his right kidney. He did not show any signs or 
symptoms. Routine preoperative laboratory tests, including uri-
nalysis, were normal. Initial abdominal ultrasonography carried 
out for general examination revealed two masses in the kidney. 
The lower pole mass was an approximately 4.0-cm well-defined 
hyperechoic mass, and the upper pole mass was a 3.7-cm subtle 
hypoechoic mass. On contrast-enhanced abdominal CT, the low-
er pole mass was composed of soft tissue components presenting 
moderate prolonged enhancement and abundant gross fat com-
ponents (Fig. 2A). In contrast, the upper pole mass showed het-
erogeneous strong enhancement on the corticomedullary phase 
and wash-out on the excretory phase (Fig. 2B). The masses were 
presented in the same kidney but completely separated. The pa-
tient underwent laparoscopic right radical nephrectomy. The di-
agnoses of a clear cell carcinoma for the upper pole mass and an 
AML for the lower pole mass were confirmed by a pathologic ex-
amination. There were no remarkable postoperative complica-
tions or tumor recurrences during a 1-year follow-up.

DISCUSSION

Angiomyolipomas are mixed mesenchymal tumors composed 
of smooth muscle, mature adipose tissue, and thick-walled ves-
sels. They can develop from any region but occur most com-
monly in the kidneys (5).

Concurrent RCC with AML could be incidental or related to 
AML pathogenesis. AMLs are associated with tuberous sclerosis 
and the incidence rates of bilateral or multifocal AMLs are high 
among patients with tuberous sclerosis (5). However, the rela-
tionship between tuberous sclerosis and RCC remains unclear 
(6). The two presently described patients had no clinical evi-
dence of tuberous sclerosis, except for the renal AMLs. Based on 
the results of pathologic and immunohistochemical examination 
of two cases, Mai et al. (7) suggested the possibility of developing 
a concurrent RCC from either the same stem cells as AMLs or 
from a component of an AML. However, this does not explain 
the separate presentation of AML and RCC, as in case 2.

AMLs can increase in size on follow-up examinations and the 
average doubling time is 1620 days (8). This was calculated by 
including both fatty components and non-fatty components, 

mography/CT (PET/CT) scan of the lesion showed intensively 
increased metabolism and no evidence of distant metastasis. 

The relatively rapid growth evident in the follow-up CT scans, 
strong contrast enhancement on the corticomedullary phase 
and excretory phase wash-out, diffusion restriction on MRI, 
and hypermetabolism on FDG PET/CT indicated the potential 
for a malignant tumor, such as RCC. Appropriately, the patient 
therefore underwent ultrasonography-guided biopsy, and histo-
logic examination confirmed the diagnosis of RCC. Right radi-
cal nephrectomy was performed. Surgical pathology revealed a 
large fatty mass and an adjacent solid mass surrounded by a fi-
brous capsule. The solid mass was diagnosed as a clear cell carci-
noma with Fuhrman grade 3 that did not show adjacent tissue in-
vasion or sarcomatous differentiation (Fig. 1E). The postoperative 
course was uneventful and the patient was well at the 7-month 
follow-up after surgery.

Fig. 2. A coronal CT image of a 45-year-old male patient (A) reveals a 
3.7-cm well-defined mass (arrow) and a 4.0-cm well-defined mass 
(curved arrow) in the right kidney upper pole and lower pole, respec-
tively. The upper pole mass (arrow) shows strong heterogeneous en-
hancement on the corticomedullary phase (B).

B

A



Kun Woo Kang, et al

189jksronline.org J Korean Soc Radiol  2014;71(4):186-190

and AML in ipsilateral kidneys. Radiologic features including ar-
terial enhancement and delayed wash-out, T2 hyperintensity, low 
ADC value, and rapid growth can be clues indicating the possi-
bility of simultaneous occurrence of RCC in patients with AML.
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동시에 발생한 신장 혈관근지방종과 신세포암: 증례 보고1

강건우1 · 성득제1 · 박범진1 · 김민주1 · 한나연1 · 조성범1 · 이정현2

결절성 경화증이 없는 환자에서 신세포암과 신장 혈관근지방종이 동시에 발생하는 것은 드문 질환이다. 저자들은 한 신장

에 동시에 발생한 신세포암과 신장 혈관근지방종의 증례 셋을 경험하였다. 동시에 발생한 신세포암은 혈관근지방종의 비 

지방 부분과 영상의학적으로 유사한 소견을 보여 구별하기 어렵다. 하지만, 몇 가지 중요한 영상의학적 소견이 감별에 도

움이 될 수 있다. 저자들은 신세포암과 혈관근지방종의 비 지방 부분의 영상의학적 차이에 주목하여 관련 문헌 고찰과 함

께 보고하고자 한다.
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