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Abstract. Renal artery aneurysms (RAAs) are a rare condi-
tion; however, the coexistence of an RAA with renal cell
carcinoma (RCC) is extremely rare. The present study reports
the case of a patient found to simultaneously have an operable
RAA and RCC. The patient was treated by radical nephrec-
tomy. Surgical intervention for RAA is controversial, and the
appropriate treatment for RCC with RAA has not been well
characterized and requires further study. The present study
reports the examination of a patient with coexisting RAA and
RCC and suggests possible treatments for this condition. In
addition, a review of the English literature investigating the
association of RCC with RAA is presented.

Introduction

Renal artery aneurysms (RAAs) are a rare condition, with an
incidence rate of 0.01-1%, based on autopsy results and previous
angiographical studies (1). RA A risk factors include atheroscle-
rosis, fibrodysplasia, arteritis, trauma and neurofibromatosis (2).
The lesions are generally asymptomatic and incidentally found
during investigations performed for different reasons (3).
According to the size of the aneurysm and clinical presentation,
various management options may be selected, such as observa-
tion or surgical intervention, including aneurysmectomy and
repair of RAA. Nephron-sparing surgery has a similar outcome
with radical nephrectomy for localized renal cell carcinoma
(RCC) (4). Coexistence of RCC and RAA in a single patient is
extremely rare. To the best of our knowledge, only three cases
of RCC with ipsilateral RAA have been reported (5,6), with the
patients receiving different treatment to patients with RCC and
contralateral RAA (7).
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The present study reports the case of a 57-year-old patient
who exhibited a simultaneous operable RAA and RCC. In
addition, the study discusses possible suggestions for the treat-
ment of this condition.

Case report

A 57-year-old male patient was referred to the Second
Xiangya Hospital of Central South University (Changsha,
China) complaining of an abdominal pain that had persisted
for four days. The patient was otherwise healthy and denied
any history of trauma. Blood pressure and other physical
examination results were normal. In addition, laboratory tests
showed normal levels of blood urea nitrogen and creatinine,
and urinalysis was normal. A computed tomography (CT) scan
revealed a 3.2x3.3 cm? solid mass in the upper pole of the right
kidney and a 2.2x2.0 cm? fusiform aneurysm near the renal
hilum (Fig. 1A). CT angiography confirmed the diagnosis of
an RAA (Fig. 1B).

Informed consent was obtained from the patient prior
to surgery. A laparoscopic radical nephrectomy was subse-
quently performed. Gross specimen examination following
surgery confirmed a 2.6x2.3 cm? aneurysm near the renal
hilum, originating at the first bifurcation, and a 3.0x3.5 cm?
renal mass. Pathological examination revealed the mass to
be RCC (clear cell type, T1aNOMO staged) and the aneurysm
to be a true aneurysm (Fig. 2). The patient was followed-up
with renal function examinations and ultrasound scans every
three months, without any further treatment after surgery. At
12 months post-treatment, the patient was shown to be free of
local recurrence or metastasis

Discussion

The exact incidence rate of RAA remains unknown; however,
according to previous studies the incidence rate is ~0.01%
in the general population (8). Causes of an RAA include
atherosclerosis, fibrodysplasia, arteritis, trauma and neurofi-
bromatosis (2). Patients with an RAA may be asymptomatic or
present with a variety of symptoms. The majority of patients
present with hypertension and flank pain, and hematuria
is exhibited in certain cases. However, in the present case,
abdominal pain was the only symptom.
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Table I. Association between RAA and RCC in previous studies.
Age Location of

Reference (years) Gender RAA and RCC Symptom Treatment Prognosis
5 49 Male Ipsilateral Hypertension Radical nephrectomy Survival
6 56 Male Ipsilateral Hypertension Radical nephrectomy Survival
6 70 Female Ipsilateral Hypertension Radical nephrectomy Survival
7 47 Male Contralateral Hypertension Radical nephrectomy and Survival

contralateral aneurysmectomy

RAA, renal artery aneurysm; RCC, renal cell carcinoma.

Figure 1. (A) Computed tomography (CT) scan showed a solid mass in the right kidney (arrow a) and a renal artery aneurysm (RAA; arrow b). (B) RAA was

confirmed by CT angiography.

Figure 2. Pathology of the (A) renal cell carcinoma and (B) renal artery aneurysm (hematoxylin and eosin; magnification, x100).

There are numerous options for the treatment of RAAs,
including observation, surgical and endovascular repair, and
radical or partial nephrectomy. Asymptomatic patients with
an aneurysm of <2 cm in diameter may have their treatment
followed by radiographic examination (2). The appropriate
surgical intervention for RAAs remains controversial.
Generally, aneurysms of >2 cm in diameter, with symptoms
including flank pain, hematuria or hypertension, are regarded
as cause for surgical intervention (9). The main surgical inter-
ventions for an RAA include aneurysmectomy with primary

closure or patch angioplasty, revascularization and emboliza-
tion. Complicated intrarenal aneurysms may require an ex vivo
procedure with arterial revascularization and autotransplanta-
tion of the kidney.

Coexistence of RCC and an RAA in a single patient is very
rare; thus, few approaches for the treatment of this condition
have been described. Hafez et al reported a series of 48 patients
with RCC and renal artery disease (RAD) over a 30-year
period; however, only two cases presented with RCC and RAA
simultaneously (10). In order to improve the understanding of
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the management of patients with simultaneous RCC and RAA,
a review of the English literature was conducted using the
PubMed database. However, only four cases were ultimately
identified (5-7), as shown in Table 1.

All four cases had a history of hypertension, and one
patient had a history of trauma. Three out of the four cases
had ipsilateral RCC and RAA and were treated with radical
nephrectomy. The fourth case exhibited RCC with contralat-
eral RAA, and was treated with a radical nephrectomy and
contralateral aneurysmectomy. The outcomes of all four cases
were favorable.

In the present case, the RCC was relatively small
(3.2x3.3 cm?), which indicated a good operative outcome. In
addition, the RAA was relatively large (2.2x2.0 cm?), which
according to the aforementioned criteria, required surgical
intervention. Two surgical approaches were proposed, partial
nephrectomy with RAA repair and radical nephrectomy.

In the majority of patients with RCC and RAD,
nephron-sparing surgery is considered to be the best approach
and several studies have demonstrated excellent clinical
results (11,12). One retrospective study indicated that RAA
repair is feasible and safe (13). However, the total ischemia
time of RAA recovery ranges between 60 and 155 min
(median, 70 min) and is even longer ex vivo (range,
140-450 min; median, 302 min) due to the complexity of the
procedure (13).

In the present case, a partial nephrectomy may have consid-
erably increased the duration of the procedure and the risk of
an unfavorable patient outcome. In order to avoid this risk,
and in consideration of the patient's strong contralateral renal
function, a radical nephrectomy was performed. The patient
remained healthy one year after surgery, with no indications
of metastasis or deficient renal function.

In conclusion, the incidence rate of simultaneous RCC
with an RAA is very low. To the best of our knowledge, there
are only three reported cases of RCC with ipsilateral RAA in
English literature. There are no medical guidelines or recom-
mendations for this condition. Radical nephrectomy appears
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to be the most practical approach at present; however, further
research is required into the efficacy of the various treatment
options for this rare condition.
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