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Abstract
Renal artery aneurysms (RAA) with a concomitant renal arteriovenous fistula (RAVF) are rare entities with a
reported incidence of less than 1%. An 86-year-old man was admitted to the urology department after an
incidental finding of a left RAA on an abdominal ultrasound. A computed tomography angiography (CTA)
revealed a saccular aneurysm measuring 54x42mm in the distal part of the left renal artery, along with a
huge arteriovenous fistula measuring 45mm. The patient was asymptomatic at admission. Given the
radiologic findings, an unsuccessful attempt at transcatheter arterial embolization was conducted.
Therefore, a radical nephrectomy was recommended for the patient, which was performed without major
intraoperative or postoperative complications. Microscopic examination depicted arteriosclerotic lesions
and arterionephrosclerosis with 30% sclerotic glomeruli. The patient at his last visit remained free of
symptoms. This case highlights the role of nephrectomy as a feasible option in cases of endovascular
treatment failure.
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Introduction
Renal artery aneurysms (RAAs) are rare entities with a reported incidence of 0.01% to 1.3% [1,2]. They are
usually asymptomatic and present as incidental findings in routine abdominal imaging like renal
ultrasonography, computed tomography (CT), and magnetic resonance imaging (MRI). There has been a
proposed categorization of renal aneurysms into three types by Rundback et al. according to the aneurysm
morphology (saccular or fusiform) and the location in relevance to the main renal artery [3]. The treatment
of RAAs depends on the type and consists of observation, endovascular techniques, and surgical repair. In
the case of complex RAAs and the coexistence of arteriovenous fistulas, an open surgical treatment is
proposed [2]. In this case report, we present RAA with an arteriovenous fistula, which was successfully
treated with a nephrectomy after a failed transcatheter arterial embolization.

Case Presentation
An 86-year-old man was admitted to our urology department after a left RAA was discovered two months
prior. The left RAA was found on an abdominal ultrasound scan performed as a screening test. The patient
presented with no typical symptoms, like flank pain or hematuria. His medical history included
hypertension, rheumatoid arthritis, and glaucoma, for which he was on medication. His surgical history was
notable for a laparoscopic cholecystectomy three years ago, transurethral resection of the prostate for
benign prostatic hyperplasia (BPH), and hernia repair surgery. His family history was remarkable for
hypertension on both the paternal and maternal sides.

A CT angiography (CTA), following the ultrasound finding, depicted a saccular aneurysm measuring
54x42mm in the distal part of the left renal artery concomitant with a huge renal arteriovenous fistula
(RAVF) measuring 45mm in maximal diameter, below the aneurysm at the level of the middle and lower pole
of the left kidney in relation to the left renal vein (Figure 1). There was also a right renal artery aneurysm as
well as a splenic artery aneurysm.
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FIGURE 1: a) The axial plane of computed tomography angiography
(CTA) shows a left renal artery aneurysm (RAA) measuring 54x42mm in
relation to the left renal vein (RV). b) The coronal plane of the CTA
depicts the dilation of the RV in the arterial phase, indicating the
arteriovenous fistula (RAVF).

A review of the diagnostic findings was presented at a multidisciplinary board meeting composed of a
urologist, a vascular surgeon, and an interventional radiologist. Treatment options included endovascular
techniques, surgical repair of the aneurysm and RAVF, and nephrectomy. Firstly, an angiography was
conducted, and a transcatheter arterial embolization was performed unsuccessfully (Figure 2). Therefore,
surgical treatment by nephrectomy was recommended for the patient.

FIGURE 2: Angiography shows the renal artery aneurysm and several
coils (arrows) in the aneurysm and in the renal vein after the
unsuccessful embolization.

A left radical nephrectomy was performed under general anesthesia. The patient was placed in a modified
flank position. The nephrectomy was performed without major intraoperative complications, and the kidney
was excised along with Gerota’s fascia (Figure 3). The operation time was 106 minutes. The total blood loss
was 350 cc. The specimen was sent for pathologic analysis.

 

2024 Katsikatsos et al. Cureus 16(7): e63565. DOI 10.7759/cureus.63565 2 of 5

https://assets.cureus.com/uploads/figure/file/1053179/lightbox_d09b5a70201c11efb819fb5086e4f6ee-CT.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1053232/lightbox_94302770202411efb4a087c55768477a-embolisation-1-.png
javascript:void(0)


FIGURE 3: Intraoperative photo of the excised left kidney

The postoperative course was uneventful. The patient was closely monitored during the first two
postoperative days. On postoperative day three, the drainage tube was removed, and on postoperative day
five, the Foley catheter was removed, and the patient was discharged. Pathologic evaluation of the specimen
revealed a 4 cm RAA with a direct renal artery-to-renal vein connection. Microscopically, the specimen
showed arteriosclerotic lesions and arterionephrosclerosis with 30% sclerotic glomeruli. During his last visit,
three months after the operation, the patient was well and remained free of symptoms. His creatinine level
was 1.6 mg/dL with an estimated glomerular filtration rate (eGFR) of 42 ml/min/1.73 m².

Discussion
A renal artery aneurysm is defined as a dilation that is twice the size of a regular renal artery’s diameter [4].
The occurrence of RAA in patients who have had renal angiography performed varies from 0.3% to 1% in
published studies. They are usually asymptomatic; however, symptoms associated with RAA are hematuria,
flank pain, palpable abdominal mass, and hypertension [5]. Rundback et al. have proposed a classification
system for RAA according to the aneurysm morphology and location in relevance to the main renal artery,
consisting of three types. Type 1 aneurysms are saccular, arising from the main renal artery or the proximal
branches of the artery. Type 2 aneurysms occur at the main renal artery or proximal segmental arteries and
are fusiform-shaped. Type 3 aneurysms are detected intraparenchymally and occur in the small segmental
arteries [3]. In this case, the patient had a type 1 RAA measuring 5.4 cm in maximal diameter.
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Management options for RAA include a conservative approach or surgical treatment. Conservative treatment
is indicated in asymptomatic patients and aneurysms with a diameter of less than 2 cm. Surgical treatment
options vary, with nephrectomy, vascular bypass, nephrectomy with ex vivo angioplasty,
autotransplantation, endovascular treatment like coil embolization, and stent-graft placement being
preferred if technically feasible. Indications for surgical treatment include pregnant women or those who
wish to be pregnant, rapid size expansion with a diameter greater than 2 cm, RAA associated with RAVF,
symptomatic aneurysms, and rupture. The surgical method to be chosen depends on the type of aneurysm
according to Rundback’s classification [6].

Renal arteriovenous fistulas are another rare entity and may be associated with RAAs. Renal arteriovenous
anomalies consist of two types: the aneurysmal type, in which a single communication between the artery
and the vein is found, and the cirsoid type, which consists of multiple arteriovenous communications [4].
The aneurysmal type is further subdivided into idiopathic and secondary. Idiopathic RAVFS are considered
to be created due to the pressure of the aneurysmal main renal artery or segmental artery on the adjacent
vein. Secondary RAVFS are created after interventions in the area of the kidney, such as trauma or
percutaneous surgical procedures. Cirsoid types are considered congenital malformations between the artery
and the vein [7]. Idiopathic RAVFS are considered exceedingly rare, with an incidence of 2.8% of all fistulas.
The clinical presentation varies from completely asymptomatic to abdominal bruit, congestive heart failure,
hypertension, and hematuria [8].

Both RAAs and RAVFS can be diagnosed and evaluated by duplex ultrasound, spiral CT, and digital
subtraction arteriography (DSA). Digital subtraction arteriography is deemed the gold standard both for
highlighting details and for choosing the appropriate method of intervention [4]. In small or asymptomatic
fistulas, conservative treatment is indicated. Operative management options include nephrectomy, ex vivo
bench repair, and endovascular techniques. Ex vivo bench repair and vascular reconstruction are surgical
options that offer the advantage of functional kidney preservation. Transcatheter embolization has become
the gold standard for RAVFS in recent years due to the less invasive and kidney-sparing nature of this
technique [6, 9-11].

In our case, a renal artery aneurysm of type 1, measuring above 5 cm in its maximal diameter, was combined
with a huge arteriovenous fistula measuring 4.5 cm. The patient reported no history of trauma or
intervention in the genitourinary system, so the RAVF was deemed idiopathic. After an angiography was
performed, which confirmed the findings of the CT scan, we strived for arterial embolization in an attempt
to be less invasive and preserve the maximum of the patient's renal function. This effort was unsuccessful,
so nephrectomy was determined to be the optimal alternative. The uneventful recovery, the good condition
of the patient at the three-month follow-up, and the stable creatinine levels demonstrate that nephrectomy
remains a feasible option in cases of endovascular treatment failure or ineligibility.

Conclusions
Renal artery aneurysms and RAVFs are rare but significant vascular anomalies that require careful diagnostic
and therapeutic approaches. This case highlights the complexity and interrelationship of RAAs and RAVFs.
The successful treatment through nephrectomy underscores the importance of a multidisciplinary approach
in managing these conditions, especially when conservative and less invasive methods, such as
transcatheter arterial embolization, fail. The postoperative outcome of the patient demonstrates that,
despite the invasiveness of nephrectomy, it can be an effective treatment option with a satisfactory recovery
and prognosis.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Panagiotis Katsikatsos, Napoleon Moulavasilis, Ioannis Anastasiou, Sotirios
Georgopoulos

Acquisition, analysis, or interpretation of data:  Panagiotis Katsikatsos, Periklis Anastasiou, Thomas
Kalfas, Konstantinos Douroumis, Napoleon Moulavasilis, Ioannis Anastasiou, Sotirios Georgopoulos

Drafting of the manuscript:  Panagiotis Katsikatsos, Periklis Anastasiou, Thomas Kalfas, Konstantinos
Douroumis

Critical review of the manuscript for important intellectual content:  Panagiotis Katsikatsos, Periklis
Anastasiou, Thomas Kalfas, Konstantinos Douroumis, Napoleon Moulavasilis, Ioannis Anastasiou, Sotirios
Georgopoulos

Supervision:  Panagiotis Katsikatsos, Ioannis Anastasiou

 

2024 Katsikatsos et al. Cureus 16(7): e63565. DOI 10.7759/cureus.63565 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Tham G, Ekelund L, Herrlin K, Lindstedt EL, Olin T, Bergentz SE: Renal artery aneurysms. Natural history

and prognosis. Ann Surg. 1983, 197:348-52. 10.1097/00000658-198303000-00016
2. Henke PK, Cardneau JD, Welling TH 3rd, et al.: Renal artery aneurysms: a 35-year clinical experience with

252 aneurysms in 168 patients. Ann Surg. 2001, 234:454-62; discussion 462-3. 10.1097/00000658-
200110000-00005

3. Rundback JH, Rizvi A, Rozenblit GN, et al.: Percutaneous stent-graft management of renal artery aneurysms .
J Vasc Interv Radiol. 2000, 11:1189-93. 10.1016/s1051-0443(07)61362-1

4. González J, Esteban M, Andrés G, Linares E, Martínez-Salamanca JI: Renal artery aneurysms. Curr Urol Rep.
2014, 15:376. 10.1007/s11934-013-0376-z

5. Smaldone MC, Stein RJ, Cho JS, Leng WW: Giant idiopathic renal arteriovenous fistula requiring urgent
nephrectomy. Urology. 2007, 69:576.e1-3. 10.1016/j.urology.2007.01.041

6. Franz RW, Tanga CF: Treatment of complex, combined renal artery aneurysm and renal arteriovenous
fistula with nephrectomy. Int J Angiol. 2017, 26:68-72. 10.1055/s-0036-1580697

7. Hayakawa K, Aoyagi T, Ohashi M, Ishikawa H, Hata M: Surgical treatment for an idiopathic renal
arteriovenous fistula with a large aneurysm. Int J Urol. 2001, 8:26-8. 10.1046/j.1442-2042.2001.00240.x

8. Tarmiz A, Jerbi S, Jaïdane M, et al.: An 18-cm-large renal arteriovenous fistula treated by nephrectomy . Ann
Vasc Surg. 2010, 24:551.e9-551.e11. 10.1016/j.avsg.2009.09.011

9. Crotty KL, Orihuela E, Warren MM: Recent advances in the diagnosis and treatment of renal arteriovenous
malformations and fistulas. J Urol. 1993, 150:1355-9. 10.1016/s0022-5347(17)35778-6

10. Pappas GM, Sfyroeras GS, Krinos NT, Theodosopoulos IT, Spiliopoulos S, Brountzos EN, Geroulakos G:
Endovascular treatment of a giant renal artery aneurysm associated with an arteriovenous fistula: report of
a case and review of the literature. Vascular. 2022, 30:1080-7. 10.1177/17085381211045207

11. Kalemci S, Kizilay F, Ergun KE, Yurtseven E, Cinar C: Endovascular treatment of a giant renal vein aneurysm
arising from a high-flow arteriovenous fistula. Vasc Endovascular Surg. 2022, 56:98-101.
10.1177/15385744211045608

 

2024 Katsikatsos et al. Cureus 16(7): e63565. DOI 10.7759/cureus.63565 5 of 5

https://dx.doi.org/10.1097/00000658-198303000-00016
https://dx.doi.org/10.1097/00000658-198303000-00016
https://dx.doi.org/10.1097/00000658-200110000-00005
https://dx.doi.org/10.1097/00000658-200110000-00005
https://dx.doi.org/10.1016/s1051-0443(07)61362-1
https://dx.doi.org/10.1016/s1051-0443(07)61362-1
https://dx.doi.org/10.1007/s11934-013-0376-z
https://dx.doi.org/10.1007/s11934-013-0376-z
https://dx.doi.org/10.1016/j.urology.2007.01.041
https://dx.doi.org/10.1016/j.urology.2007.01.041
https://dx.doi.org/10.1055/s-0036-1580697
https://dx.doi.org/10.1055/s-0036-1580697
https://dx.doi.org/10.1046/j.1442-2042.2001.00240.x
https://dx.doi.org/10.1046/j.1442-2042.2001.00240.x
https://dx.doi.org/10.1016/j.avsg.2009.09.011
https://dx.doi.org/10.1016/j.avsg.2009.09.011
https://dx.doi.org/10.1016/s0022-5347(17)35778-6
https://dx.doi.org/10.1016/s0022-5347(17)35778-6
https://dx.doi.org/10.1177/17085381211045207
https://dx.doi.org/10.1177/17085381211045207
https://dx.doi.org/10.1177/15385744211045608
https://dx.doi.org/10.1177/15385744211045608

	Nephrectomy as Salvage Treatment After an Unsuccessful Embolization of a Huge Incidental Renal Artery Aneurysm With an Arteriovenous Fistula
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: a) The axial plane of computed tomography angiography (CTA) shows a left renal artery aneurysm (RAA) measuring 54x42mm in relation to the left renal vein (RV). b) The coronal plane of the CTA depicts the dilation of the RV in the arterial phase, indicating the arteriovenous fistula (RAVF).
	FIGURE 2: Angiography shows the renal artery aneurysm and several coils (arrows) in the aneurysm and in the renal vein after the unsuccessful embolization.
	FIGURE 3: Intraoperative photo of the excised left kidney

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


