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Abstract
The treatment of renal cancer has changed in the last de-
cades with an increase in application of conservative sur-
gery such as partial nephrectomy (PN) in order to achieve an 
optimal oncological outcome with the maximum preserva-
tion of renal function. The indication for PN is mandatory in 
case of bilateral tumors or in case of impaired renal function. 
Renal artery (RA) aneurysm (RAA) is a rare occurrence, and 
its treatment could be radiological or surgical according to 
the anatomy of the aneurysm and the clinical characteristics 
of the patients. Here, we report a case of simultaneous ipsi-
lateral occurrence of renal cancer and RAA in a patient with 
bilateral renal masses, treated with 1 surgical procedure 
with good functional and oncological outcomes. This rare 
occurrence must be known by surgeons treating renal can-
cers, and it is possible to perform the 2 procedures in 1 sur-
gical step. © 2021 S. Karger AG, Basel

Introduction

Bilateral renal cell carcinoma (RCC) is a rare entity 
that can occur synchronously or asynchronously and can 
be familiar or sporadic. Multiple reports confirm an inci-
dence of bilateral RCCs between 1 and 5%, with only <2% 
of patients with RCC having synchronous sporadic le-
sions [1, 2]. Renal artery (RA) aneurysms (RAAs) are 
rare, occurring in approximately 0.09% of the general 
population [3].

The coexistence of RAAs and RCCs is a rare presenta-
tion with only anecdotal reports, and it represents a real 
challenging management dilemma [4]. We report the 
case of a bilateral synchronous renal cancer and contex-
tual right RAA.

Case Report

A 69-year-old asymptomatic man underwent routine checkup 
with abdominal ultrasound that revealed 2 bilateral solid renal 
masses; therefore, he underwent a contrast-enhanced CT that re-
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vealed the concomitant presence of a right RAA. The patient has 
no significant past medical history, except for hypertension and 
Gilbert disease. The patient was a habitual smoker, with an average 
of 15 cigarettes per day for 40 years.

No familiar history of urological cancers was reported. The 
ASA score was 2, Charlson Comorbidity Index was 4, and the BMI 
of the patient was 27.04.

The CT scan described 2 renal masses: the first one was par-
tially exophytic with a maximum diameter of 10 cm in the upper 
pole of the right kidney (PADUA score: 10) and the second was 
partially exophytic in the lower pole of the left kidney with the 
maximum diameter of 35 mm (PADUA score 6) (Fig. 1). No renal 
vein involvement, lymphadenopathy, or distant metastases were 
described. The right RA showed an aneurysmatic dilatation of 22 
mm of maximum diameter (Fig. 1, 2).

After multidisciplinary discussion of the case involving the ra-
diologist and vascular surgeon, an open surgery was planned in 
order to ensure the simultaneous treatment of the renal mass and 
the aneurysm.

A simple enucleation of the tumor was performed, with a 10-
min warm renal ischemia. In the vascular phase, the right renal 
aneurysm was exposed and clamped proximally and distally.

The aneurysm was completely resected, and reconstruction by 
an end-to-end anastomosis with a 3/0 polypropylene running su-
ture was performed. In order to prevent a kidney injury, the right 
RA was perfused with a histidine-tryptophan-ketoglutarate (HTK) 
solution (Custodiol®; Dr. Franz-Kohler Chemie GmbH, Bens-
heim, Germany) (Fig. 3).

The operative time was 210 min, total blood loss was 250 mL, 
warm ischemia time was 10 min for the tumor enucleation, and  
8 min for the following aneurysm repair. At pathological examina-
tion, a grossly exophytic solid mass with hemorrhagic content of 
about 9 cm of maximum diameter (pT2, Fuhrman 2 papillary renal 
cancer) was found.

Postoperative course was uneventful, and no major grade (Cla-
vien Dindo ≥ 2) complications were reported. The patient was dis-
charged on postoperative day 8.

Preoperative serum Cr was 1.75 mg/dL with an estimated glo-
merular filtration rate of 45.1 mL/min; after 30 days, serum Cr was 
stable at 1.81 mg/dL, with an estimated glomerular filtration rate 
of 43.0 mL/min.

Renal color Doppler ultrasound performed 40 days after sur-
gery showed RA patency with successful aneurysm repair with 
normal renal Doppler ultrasound values: the RA-peak systolic ve-
locity (RA-PSV), estimated from spectral analysis of the Doppler-
shifted signal, was 110 cm/s, and the resistive index, calculated 
using the formula ([PSV – end-diastolic velocity]/PSV) was 0.68 
(Fig. 4).

Fig. 1. CT scan showing bilateral renal masses and right RAA. 
RAA, renal artery aneurysm.

Fig. 2. 3D reconstruction of right RAA. RAA, renal artery aneu-
rysm.

Co
lo

r v
er

sio
n 

av
ai

la
bl

e 
on

lin
e

D
ow

nl
oa

de
d 

by
: 

A
cc

es
s 

pr
ov

id
ed

 b
y 

th
e 

U
ni

ve
rs

ity
 o

f M
ic

hi
ga

n 
Li

br
ar

y
14

1.
21

5.
93

.1
65

 -
 5

/2
4/

20
21

 8
:5

3:
00

 A
M



Clinical and Surgical Management of an 
Ipsilateral RAA and Renal Cancer

527Urol Int 2021;105:525–529
DOI: 10.1159/000511755

Discussion and Literature Review

RCCs and RAAs occurring simultaneously are an un-
usual clinical presentations. If both conditions affect the 
same kidney, the management could represent a chal-
lenging situation.

The majority of patients are asymptomatic, and the 
RAAs are discovered on cross-sectional imaging per-
formed for evaluation of other conditions.

About 20 years ago, Hafez et al. [4] reported on the 
evolution of a single-institution case series on these top-
ics, but in their series, there were gathered multiple vas-
cular conditions reported as “renal artery diseases.”

Among these patients, only 9 patients had a bilateral 
synchronous RCCs and RA diseases, but the latter were 
only atherosclerosis, and no one underwent surgical re-
pair, and just 2 patients underwent percutaneous angio-
plasty before partial nephrectomy (PN).

In the literature, few cases of the ipsilateral coexistence 
of RAA and RCC are reported, as summarized in Table 1 
[5–11]. However, in the majority of the cases reviewed, 
radical nephrectomy was performed for the coexistence 
of a normal contralateral kidney.

In a case series by Abreu et al. [11], outcomes of 9 RAA 
patients in whom the RAA correction was performed  
robotically were reported. Two patients of the series  
did have a simultaneous ipsilateral renal cancer, with 
PADUA scores 7 and 10 and with a benign histology in 1 
case (angiomyolipoma).

They reported a median ischemia time for RAA cor-
rection of 26 (29–69) min. The authors themselves spec-
ify that the surgeons involved in these cases were high-
volume robotic surgeons, with more than 2,000 proce-
dures performed. There are no other cases reported in the 

Fig. 3. Intraoperative pictures showing RAA correction with the 
suture on the RA and the renorrhaphy on the right kidney after 
enucleation. RA, renal artery; RAA, renal artery aneurysm

Fig. 4. Echo Doppler ultrasound of RA. RA, renal artery.

Co
lo

r v
er

sio
n 

av
ai

la
bl

e 
on

lin
e

D
ow

nl
oa

de
d 

by
: 

A
cc

es
s 

pr
ov

id
ed

 b
y 

th
e 

U
ni

ve
rs

ity
 o

f M
ic

hi
ga

n 
Li

br
ar

y
14

1.
21

5.
93

.1
65

 -
 5

/2
4/

20
21

 8
:5

3:
00

 A
M



Foschi et al.Urol Int 2021;105:525–529528
DOI: 10.1159/000511755

literature of a minimally invasive simultaneous approach 
to renal mass and RAA, confirming the high complexity 
of these procedures moreover when performed in 1 surgi-
cal session.

Indications for RAA intervention include size >2 cm, 
female gender within childbearing age, symptoms (pain, 
hematuria, and medically refractory hypertension), 
thromboembolism, dissection, and rupture. In the litera-
ture, the total ischemia time of RAA repair ranges be-
tween 60 and 155 (median, 70) min and is even longer ex 
vivo (range, 140–450 min; median, 302 min) due to the 
complexity of the procedure.

In this case, 2 hilar clampings were needed, one for 
enucleation procedure and the other for the aneurysm 
repair. Even if not consecutive, a total time of warm isch-
emia was of about 18 min; taking into account the com-
plexity of the procedure, we can consider it acceptable.

The contralateral RCC treatment, robotic PN, was per-
formed 3 months from discharge. The pathology report 
revealed a T1a Clear Cell RCC. At the time of the second 
operation, serum Cr was stable at 1.81 mg/dL.

There is not any unique approach for patients with 
synchronous RAA and renal cancer. The treatment must 
be individualized and requires a multidisciplinary ap-
proach and a careful perioperative planning; however, 
concomitant PN and aneurysm repair is a feasible ap-
proach in this challenging scenario.
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Table 1. Summary of cases of ipsilateral coexistence of RAA and RCC

Author Age, 
years

Sex Symptoms Subtype of RCC Treatment

Selli et al. [5] 56 M Hypertension and hematuria Clear cell type, T2N0M0 Radical nephrectomy

Selli et al. [5] 70 F Hypertension Clear cell type, T3N0M0 Radical nephrectomy

Takamizawa et al. [6] 63 F Asymptomatic macrohematuria Clear cell type, pT2b Aneurysmectomy and PN

Yazawa et al. [7] 57 F Hypertension Clear cell type, pT2 Radical nephrectomy

Subramonian et al. [8] 49 M Hematuria and loin pain Unknown Aneurysmectomy and PN

Casillas et al. [9] 49 M Hypertension, chest pain, and history of  
abdominal pain

Papillary type, T1N0MX Radical nephrectomy

Wang et al. [10] 57 M Abdominal pain Clear cell type, T1aN0M0 Radical nephrectomy

Abreu et al. [11] nr nr nr Angiomyolipoma
Clear cell type (TNM not reported)

Partial nephrectomy and 
aneurysmectomy

Current case 69 M Asymptomatic and bilateral renal masses pT1b N0 MX papillary, Fuhrman 2 Aneurysmectomy and PN

nr, not reported; RCC, renal cell carcinoma; RAA, renal artery aneurysm; PN, partial nephrectomy.
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