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Case Report

INTRODUCTION

Renal artery aneurysm (RAA) is a rare clinical entity with 
a prevalence of 0.15% to 0.1% in the general population. 
In most cases, patients present asymptomatically and the 
diagnosis is made incidentally [1]. RAAs greater than 2 cm 
in diameter or expanding aneurysms need to be treated to 
prevent rupture [2]. Incidental RAAs in pregnant women 
also need to be treated, regardless of their diameter [3]. A 
proximal RAA can be endovascularly repaired using coil 
or stent graft. However, an RAA located at the renal hilum 
may require extracorporeal arterial reconstruction and 
auto-transplantation [4,5]. With recent advances in lapa-
roscopic surgical techniques, cases of RAA treatment via 
laparoscopic nephrectomy and auto-transplantation have 
been reported [6,7].

We report a successful case of hand-assisted laparo-
scopic nephrectomy, ex vivo vascular repair, and auto-
transplantation in the treatment of hilar RAA.

CASE

A 52-year-old man was referred to Samsung Medical 
center for a second opinion regarding an asymptomatic 
right RAA. He had no history of hypertension. Computed 
tomography (CT) imaging with three-dimensional recon-
struction revealed a 2.2 cm wide right RAA without cal-
cifications located at the hilum of the kidney (Fig. 1). An 
endovascular treatment was not chosen due to the location 
of the aneurysm and, therefore, surgical treatment was 
planned. His preoperative laboratory tests revealed normal 
renal function without microscopic hematuria. CT angi-
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ography did not reveal any atherosclerotic changes in the 
iliac arteries. The surgical team decided to perform hand-
assisted laparoscopic nephrectomy, ex vivo repair, and auto-
transplantation in right iliac fossa. 

The surgery was performed under general anesthesia. 
The patient was placed in the left lateral decubitus posi-
tion. A para-median incision, allowing for extension to a 
Gibson incision, was made into the peritoneal cavity. A Gel-
Port was placed to accommodate the surgeon’s arm. Two 
12 mm ports were inserted at the midclavicular and anterior 
axillary lines. The ascending colon was mobilized medially, 
and the renal vessels were identified. The renal artery was 
ligated with a Hem-o-lock and two metal clips and divided. 
Next, the renal vein was divided using an endovascular gas-
trointestinal anastomosis stapler. The ureter was transected 
at the level of the iliac vessels. The kidney was extracted 
through the GelPort, placed in an ice slurry, and perfused 
with a histidine-tryptophan-ketoglutarate solution. The 
peritoneum was closed, but the muscle and skin layers 

were left open. Two main renal artery branches originat-
ing from the RAA were identified (Fig. 2A). The aneurysm 
was resected and the artery was reconstructed with the 
cryopreserved iliac artery, which was reconfigured into a Y 
shape using 7-0 prolene interrupted sutures (Fig. 2B). The 
renal vein was also elongated using the cryopreserved vein 
graft. The patient was then moved into a supine position. 
A Gibson incision was created by continuing the previously 
made para-median incision, and the right iliac fossa was 
exposed for auto-transplantation (Fig. 3). The external iliac 
artery and common iliac vein were used for anastomosis in 
an end-to-side fashion (Fig. 4). The ureter was re-implanted 
into the bladder without the use of a double-J catheter. The 
cold ischemia time was 115 minutes and the total operation 
time was 5 hours and 30 minutes. 

The patient’s postoperative course was uneventful and 
serum creatinine and blood urea nitrogen (BUN) levels re-
mained within the normal range during this time. Doppler 
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Fig. 2. (A) Two main branches of renal artery were originated from the renal artery aneurysm. (B) After aneurysm resection, 
renal artery was repaired with a cryopreserved iliac artery allograft tailored in Y shape.

Fig. 1. Computed tomography with 3-demensional re-
construction revealed 2.2-cm-sized renal artery aneurysm 
without calcification located at hilum of right kidney.

Fig. 3. The para-median incision was made just upper the 
Gibson incision for hand port. With this method, surgeon 
could handle the renal vessels more easily.
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ultrasonography performed on postoperative days (POD) 1 
and 10 revealed a patent renal artery and vein and no ure-
teral complications. The patient was discharged from the 
hospital on POD 13 and continued to recover without any 
incident. The pathologic findings of the resected aneurysm 
showed cystic medial degeneration with focal intimal hy-
perplasia. The patient was followed for 1 year, during which 
he maintained normal renal function as estimated via se-
rum creatinine and BUN monitoring. 

DISCUSSION

The risk of RAA rupture is very low; however, the rup-
ture can be fatal [8]. Therefore, treatment of RAA is recom-
mended when there is high risk of rupture. The indications 
for treatment of an asymptomatic RAA include an aneu-
rysm larger than 2 cm in diameter, an expanding aneurysm, 

the presence of a thrombus, or any incidence in a woman 
of child bearing age considering pregnancy [3,9]. In the 
case we presented here, the patient was asymptomatic and 
had a 2.2 cm RAA without calcifications located at the hi-
lum of the right kidney. Therefore, we opted to repair the 
RAA. Endovascular treatment was not considered due to 
the location of the RAA. The surgical team decided to per-
form hand-assisted laparoscopic nephrectomy over an open 
nephrectomy, given reportedly shorter hospital stays, less 
pain, and decreased time to return to full function with the 
hand-assisted laparoscopic technique [10]. 

Recent studies have been reported the use of hand-
assisted laparoscopic nephrectomy in combination with 
auto-transplantation for the treatment of RAA [2,7,8]. Our 
approach was guided by these studies and modified to 
shorten the distance between the renal vessels and the hand 
port. To accomplish this, we made a para-median incision 
just superior to the Gibson incision and inserted a hand 
port through that incision, as shown in Fig. 3. This method 
enables the surgeon to handle the renal vessels and control 
the operation field more easily. The duration of time be-
tween the incision and kidney extraction was 58 minutes, 
and therefore, we propose that this method could shorten 
the total operation time.

Repair of the renal artery after aneurysm resection is 
challenging especially when the RAA involves multiple 
main branches. In the present case, we identified two main 
branches of the renal artery originating from the RAA and 
used a cryopreserved iliac artery allograft tailored into a Y 
shape in the repair, as shown in Fig. 2B. With this allograft, 
we were able to obtain a renal artery of sufficient length 
to make an anastomosis with the external iliac artery while 
sparing the internal iliac artery.

Hand-assisted laparoscopic nephrectomy with ex vivo 
repair and auto-transplantation is feasible option for treat-
ing RAA located at the hilum of the kidney. A carefully de-
signed operation is necessary to achieve the best outcome. 

					               REFERENCES 					          

1)	Shirodkar SP, Bird V, Velazquez O, 
Ciancio G. Novel management of 
complicated renal artery aneurysm: 
laparoscopic nephrectomy and ex-vivo 
repair with heterotopic autotransplant. 
J Endourol 2010;24:35-39. 

2)	Hupp T, Allenberg JR, Post K, Roeren 
T, Meier M, Clorius JH. Renal artery 
aneurysm: surgical indications and re-

sults. Eur J Vasc Surg 1992;6:477-486.
3)	Lacroix H, Bernaerts P, Nevelsteen A, 

Hanssens M. Ruptured renal artery 
aneurysm during pregnancy: success-
ful ex situ repair and autotransplanta-
tion. J Vasc Surg 2001;33:188-190.

4)	Foley PJ, Wang GJ, Jackson BM, Naji 
A, Carpenter J, Barker CF, et al. A con-
temporary experience of open surgical 

treatment of renal artery aneurysms. J 
Vasc Surg 2011;53:48S.

5)	Clara A, Ysa A, de la Fuente N, Roig 
LM, Miralles M, Santiso A, et al. Surgi-
cal ex vivo repair and renal autotrans-
plantation: an alternative to nephrec-
tomy in the treatment of complex 
aneurysms of the renal artery and its 
branches. J Hypertens 2004;22:S199.

Fig. 4. External iliac artery and common iliac vein were used 
for anastomosis in end to side fashion.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Shirodkar SP%5BAuthor%5D&cauthor=true&cauthor_uid=19958150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bird V%5BAuthor%5D&cauthor=true&cauthor_uid=19958150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Velazquez O%5BAuthor%5D&cauthor=true&cauthor_uid=19958150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciancio G%5BAuthor%5D&cauthor=true&cauthor_uid=19958150
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hupp T%5BAuthor%5D&cauthor=true&cauthor_uid=1397340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Allenberg JR%5BAuthor%5D&cauthor=true&cauthor_uid=1397340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Post K%5BAuthor%5D&cauthor=true&cauthor_uid=1397340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meier M%5BAuthor%5D&cauthor=true&cauthor_uid=1397340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clorius JH%5BAuthor%5D&cauthor=true&cauthor_uid=1397340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lacroix H%5BAuthor%5D&cauthor=true&cauthor_uid=11137943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bernaerts P%5BAuthor%5D&cauthor=true&cauthor_uid=11137943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nevelsteen A%5BAuthor%5D&cauthor=true&cauthor_uid=11137943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanssens M%5BAuthor%5D&cauthor=true&cauthor_uid=11137943


https://doi.org/10.5758/vsi.2017.33.2.84

Surgery for Hilar RAA

87

6)	Desai CS, Maybury R, Cummings LS, 
Johnson LB, Fishbein TM, Neville R, 
et al. Autotransplantation of solitary 
kidney with renal artery aneurysm 
treated with laparoscopic nephrec-
tomy and ex vivo repair: a case report. 
Transplant Proc 2011;43:2789-2791. 

7)	King BJ, Steinthorsson G, Di Carlo A. 
Complex renal artery aneurysm man-
aged with hand-assisted laparoscopic 

nephrectomy, ex vivo repair, and auto
transplantation. Ann Vasc Surg 2014; 
28:1036.e9-1036.e13. 

8)	Tham G, Ekelund L, Herrlin K, Lind-
stedt EL, Olin T, Bergentz SE. Renal 
artery aneurysms. Natural history and 
prognosis. Ann Surg 1983;197:348-352.

9)	Henke PK, Cardneau JD, Welling TH 
3rd, Upchurch GR Jr, Wakefield TW, 
Jacobs LA, et al. Renal artery aneu-

rysms: a 35-year clinical experience 
with 252 aneurysms in 168 patients. 
Ann Surg 2001;234:454-462; discus-
sion 463.

10)	Rajab A, Mahoney JE, Henry ML, 
Elkhammas EA, Bumgardner GL, Fer-
guson RM, et al. Hand-assisted lapa-
roscopic versus open nephrectomies 
in living donors. Can J Surg 2005;48: 
123-130.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Desai CS%5BAuthor%5D&cauthor=true&cauthor_uid=21911164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cummings LS%5BAuthor%5D&cauthor=true&cauthor_uid=21911164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson LB%5BAuthor%5D&cauthor=true&cauthor_uid=21911164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fishbein TM%5BAuthor%5D&cauthor=true&cauthor_uid=21911164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neville R%5BAuthor%5D&cauthor=true&cauthor_uid=21911164
http://www.ncbi.nlm.nih.gov/pubmed/?term=Melancon JK%5BAuthor%5D&cauthor=true&cauthor_uid=21911164
http://www.ncbi.nlm.nih.gov/pubmed/?term=King BJ%5BAuthor%5D&cauthor=true&cauthor_uid=24321268
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steinthorsson G%5BAuthor%5D&cauthor=true&cauthor_uid=24321268
http://www.ncbi.nlm.nih.gov/pubmed/?term=Di Carlo A%5BAuthor%5D&cauthor=true&cauthor_uid=24321268
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tham G%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ekelund L%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrlin K%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lindstedt EL%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lindstedt EL%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olin T%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bergentz SE%5BAuthor%5D&cauthor=true&cauthor_uid=6830341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Henke PK%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cardneau JD%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Welling TH 3rd%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Welling TH 3rd%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Upchurch GR Jr%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wakefield TW%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobs LA%5BAuthor%5D&cauthor=true&cauthor_uid=11573039
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rajab A%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahoney JE%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Henry ML%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elkhammas EA%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bumgardner GL%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ferguson RM%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ferguson RM%5BAuthor%5D&cauthor=true&cauthor_uid=15887792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pelletier RP%5BAuthor%5D&cauthor=true&cauthor_uid=15887792

