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A B S T R A C T   

Introduction and importance: Renal artery aneurysm (RAA) is an extremely rare condition that is usually symp-
tomless and may be diagnosed by a chance in imaging. However, misdiagnosis is not out of mind and few cases of 
misdiagnosis of RAA with renal stone have been reported. Misdiagnosis leads to wrong treatment, so it is very 
important for the correct diagnosis. 
Case presentation: We reported a similar case in a 57 years old female that referred with right flank pain and 
ultrasonography and computed tomography (CT) scan reported a calcified mass, resembling renal stone. Through 
the operation the RAA was diagnosed; however, the mass was damaged and the patient underwent aneur-
ysmectomy. Although she was a single kidney case, collateral circulation saved the kidney. 
Clinical discussion: The patients may be asymptomatic or may present symptoms like treatment-resistant hy-
pertension, hematuria, thrombosis, renal infarction, abdominal, or flank pain. As literature shows the diagnosis 
of RAA is challenging and affects patients' timely treatment. Our patient, who was a single kidney person, also 
survived the condition with no nephrectomy. The case of our study was single kidney and the collateral vessels 
give a further chance to kidney for survival. Although the affected artery was not further used, the collateral 
vessels circulation helped the kidney and the patient survived nephrectomy. She was discharged with a normal 
state and normal urination. 
Conclusion: The timely diagnosis may help the patient with less invasive treatments.   

1. Introduction 

Renal artery aneurysm (RAA) is an abnormal bulging of the weak 
area in the wall of an artery to the kidney. This condition is uncommon 
and affects 0.01% to 0.09% of the general population according to the 
autopsies [1] and 0.3% to 0.7% according to the angiography studies 
[2]. However, still, RAA is the second most common type of visceral 
aneurysm, lying after splenic artery aneurysm as the most common [3]. 
Renal artery aneurysms are categorized as true and false. The true 
aneurysm contains all artery walls including intima, media, and 
adventitia, while it is not applied for false aneurysms. Different etiol-
ogies have been proposed for true aneurysms including fibromuscular 
dysplasia and atherosclerosis; however, the false aneurysms are mainly 
due to iatrogenic trauma and infection [4]. 

The patients are usually asymptomatic, but may present symptoms 
like hypertension, abdominal pain, hematuria, and renal artery throm-
bosis. The diagnosis may be done by imaging; however, some cases may 
be misdiagnosed. Kidney, ureter, bladder (KUB) X-ray can be diagnostic 

only in half or less than half of the cases. The diagnosis of the stone in a 
CT scan may be confirmed by annular calcification of the aneurysm. 
However, angiography with the intra-arterial injection of contrast ma-
terial is the gold standard [5]. 

Still, there are cases of RAA that are misdiagnosed as kidney stones. 
Even some cases presented flank pain and had hydronephrosis in im-
aging [6–8]. Moreover, a case mistakenly underwent percutaneous 
nephrolithotomy (PCNL) [6]. Here we present an intra-pelvic aneurysm 
in a 57 years old woman presented itself similar to a pelvic stone. 

2. Case presentation 

A 57-year-old Persian woman presented to a private clinic with right 
flank colic pain several months ago. Chills and fever, nausea and vom-
iting, hematuria, irritative symptoms, and obstructive symptoms were 
absent. Past medical, drug, social, and family histories had no notable 
findings. The patient was mentally healthy. In the case of physical ex-
amination, the vital signs were normal, the patient was afebrile, the 
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blood pressure was 110/70 mm Hg, the pulse rate was 80 beats per 
minute, and the respiratory rate was 15 per minute. The general physical 
examination was normal, too. Urine sediment was checked. The first 
assessment of the patient was conducted by a urology surgeon specialist 
with 15 years of experience. Also, a CT scan was taken by an experienced 
radiologist. 

Laboratory findings revealed a white blood cell (WBC) count of 
13,000/μl, red blood cell (RBC) count of 5.3 million/μl, hemoglobin of 
13.5 g/dl, platelet of 235,000/μl, blood urea nitrogen (BUN) of 44 mg/ 
dl, creatinine of 1.5 mg/dl, sodium of 141 mEq/l, potassium of 3.6 mEq/ 
l, prothrombin time of 13 s, partial thrombin time (PTT) of 40 s, an INR 
of 1. As the patient was suspicious of renal calculus, she underwent 
sonography. The ultrasonography revealed a single kidney patient with 
a 20 × 15 mm renal stone in the middle calyx of the right kidney. The 
right kidney parenchymal echo was normal. For further assessment of 
the renal stone, a CT scan was conducted that showed a 30 × 25 mm 
stone in the middle renal pelvis of the right kidney. The right kidney size 
was normal (Fig. 1). 

In case of treatment, three options were available including PCNL, 
laparoscopic surgery, and open pyelolithotomy. As the patient chose an 
as soon as possible intervention, the open pyelolithotomy was the most 
available with this regard. During open pyelolithotomy and exploration 
of the renal pelvis, sudden bleeding occurred and the surgeon tried to 
stop bleeding by clamping the renal vessels. The misdiagnosed calculus 
was an aneurysm in the renal artery wall. As the artery received damage, 
there was no way for the repair and excision of the aneurysm to be 
conducted (Fig. 2). Although the affected artery was not further used, 
the collateral vessels circulation helped the kidney and the patient sur-
vived nephrectomy. She was discharged with a normal state and normal 
urination. The work has been reported in line with the SCARE 2020 
criteria [9]. 

3. Discussion 

RAA is a very rare condition with an estimated incidence of 0.09%; 
however, may affect some populations like hypertensive patients for as 
high as 2.5% [10]. The cases of this anomaly are usually in their 40s to 
60s and the condition is more common in females [11]. It was diagnosed 
by angiography. The patients may be asymptomatic or may present 

symptoms like treatment-resistant hypertension, hematuria, thrombosis, 
renal infarction, abdominal, or flank pain [1]. Typically, our case of 
study was a 57 years old female that presented with flank pain. The most 
common type of RAA is saccular; however, fusiform and intra-lobar 
aneurysms are present, too. One out of every five patients may have a 
bilateral aneurysm. Even one out of ten may present the aneurysm in 
kidney parenchyma. The location of the aneurysm in our case was also in 
the pelvis of the kidney [12,13]. 

As the patients are usually asymptomatic and a vast number of im-
aging modalities are used nowadays, RAA may be an incidental finding 
in imaging. Intravenous urography can give a diagnosis in 66% of the 
cases [2]. The most common signs in the intravenous urography are the 
filling defect or compression of the collecting system, delayed function 
and asymmetric nephrograms. Magnetic resonance imaging (MRI) also 
presents a sensitivity of 78 and specificity of 100% [14]. The colour 
Doppler imaging modality also may help the diagnosis of aneurysm. The 
findings in this type of ultrasonography include turbulent blood flow in a 
hyperechogenic lesion. Still, all these modalities have limitations in 
detecting aneurysms [15,14]. Brownstein et al. [1] assessed 259 RRAs 
and they reported that 76% of the aneurysms were calcified. This 
calcification makes the mass resemble a kidney stone, especially when it 
is intraparenchymal. Our case of study was also misdiagnosed as a 
kidney stone. 

Similarly, Shanwen et al. [7] reported a 51 years old woman with 
ultra-sonographic suspicion of left renal pelvis stone and hydro-
nephrosis; however, the patient showed no response to the treatment 
with a shock wave and a CT scan after a two-week follow up revealed an 
annular calcified mass and final diagnosis of RAA. However, unlike the 
results of our study, aneurysmectomy was failed in their case and a left 
nephrectomy was conducted. Another similar case was reported by Chen 
et al. in a 69 years old female with no symptoms but an incidental large 
kidney stone finding. Sonography, KUB, and even CT scan were sug-
gestive for calculus. However, during PCNL, a pulsating mass was 
discovered and the patient was transferred to the endovascular inter-
vention ward for RAA coil embolization [6]. 

As literature shows the diagnosis of RAA is challenging and affects 
patients' timely treatment. The mortal complication of RAA is its rupture 
that affects less than 3% of the cases [16,1]. In the case of treatment, 
both endovascular embolization and open resection are safe and useful 

Fig. 1. CT scan findings of the patient.  
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methods with low morbidity and mortality. However, the location and 
shape of the bulging, patient's comorbidities, and surgeons' priorities are 
important factors in case of choosing a treatment method [1,11]. The 
prognosis is almost good. Among few cases that reported the misdiag-
nosis of RAA with renal calculi, two had endovascular repair [6,8] and 
only one led to nephrectomy [7]. Our patient, who was a single kidney 
person, also survived the condition with no nephrectomy. The patient's 
parents were happy and grateful to the operating team. 

4. Conclusion 

RAA is an uncommon entity that mostly affects females between 40 
and 60 years old. The condition is hard for radiologists and urologists in 
case of diagnosis with routine imaging methods. However, the timely 
diagnosis may help the patient with less invasive treatments. The case of 
our study was single kidney and the collateral vessels give a further 
chance to kidney for survival. 
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