
Angiologia e Cirurgia Vascular / Publicação O�cial SPACV / www.acvjournal.com
Número 04 / Volume 17 / Dezembro 2021

*Autor para correspondência.
Correio eletrónico: daniel5.mds@gmail.com (D. Mendes).

AUTOTRANSPLANTE RENAL BILATERAL COMO 
SOLUÇÃO PARA ANEURISMAS MÚLTIPLOS DOS 
RAMOS DAS ARTÉRIAS RENAIS: RELATO DE CASO

Daniel Mendes1*, Rui Machado1,2, Carlos Veiga1, Carlos Veterano1, Henrique Rocha1, João Castro1, Andreia Pinelo1, 
Henrique Almeida1, Rui de Almeida1,2

BILATERAL KIDNEY AUTOTRANSPLANTATION AS A SOLUTION FOR MULTIPLE ANEURYSMS 
OF THE RENAL ARTERIES BRANCHES: A CASE REPORT

. Serviço de Angiologia e Cirurgia Vascular; Centro Hospitalar Universitário do Porto; Porto; Portugal

. Instituto de Ciências Biomédicas Abel Salazar – Universidade do Porto; Porto; Portugal

Recebido em: 26/07/2021
Aceite para publicação em: 26/12/2022

RESUMO

Introdução: Os aneurismas da artéria renal são entidades clínicas raras cujos critérios de tratamento não se encontram 
totalmente estabelecidos.
O tratamento endovascular tem ganho aceitação no caso dos aneurismas do tronco da artéria renal. No entanto, 
no caso dos aneurismas dos ramos das artérias renais tais procedimentos não são possíveis devido à elevada 
morbilidade, pelo que não existe consenso quanto ao melhor tratamento. Apresentamos um caso clínico de uma 
doente com aneurismas múltiplos dos ramos das artérias renais, bilateralmente, tratados com reconstrução ex-vivo  
e autotransplante renal.

Apresentação do caso: Doente do sexo feminino de 35 anos diagnosticada com aneurismas das artérias renais
bilateralmente durante a investigação de hipertensão arterial secundária. A doente foi submetida a tratamento 
cirúrgico sequencial com reconstrução ex-vivo e autotransplante renal tendo sido inicialmente tratado o rim direito. 
O procedimento cirúrgico iniciou-se pela nefrectomia laparoscópica transperitoneal. Procedeu-se à correção ex-vivo 
dos aneurismas “em banca” com aneurismectomia e aneurismorra�a. O enxerto foi implantado na fossa ilíaca direita
com anastomoses às artéria e veia ilíacas externas sem intercorrências. 
Três meses depois, foi realizado um procedimento idêntico à esquerda. À inspeção “em banca” observou-se um
volumoso aneurisma na bifurcação da artéria renal e outro aneurisma de pequenas dimensões num dos ramos, 
ambos corrigidos com aneurismectomia e aneurismorra�a. O controlo angiográ�co ex-vivo assegurou a preservação
da patência das artérias do enxerto sem evidência de aneurismas. O rim foi implantado nos vasos ilíacos externos 
esquerdos sem intercorrências.
Foi realizado estudo com cintigra�a renal que con�rmou a adequada função de ambos os rins. Aos nove meses de
seguimento a doente apresenta-se assintomática com valores de creatinina sérica e taxa de �ltração glomerular
dentro dos valores normais. 

Conclusão: O autotransplante renal com reparação arterial ex-vivo parece ser uma boa solução no tratamento de 
patologia aneurismática da artéria renal, nomeadamente, nos casos complexos com múltiplos aneurismas.
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be bene�cial in facilitating the de�nition of the ther-
apeutic strategy.(7)
There is still some controversy regarding the treat-
ment criteria considering the growing evidence that
this disorder has a benign behavior. There is some 
consensus that endovascular treatment may be a 
good option for aneurysms located in the trunk of
the renal artery(8). However, the evidence is not clear
in cases of renal branch artery and multiple aneu-
rysms. In these situations, ex-vivo reconstruction
with cooling of the kidney offers the possibility of
performing complex vascular reconstructions while
preserving the functioning renal mass.
We present a complex case of bilateral renal artery 
branches multiple aneurysms. A detailed review of
the clinical data was performed. Patients' informed
consent was obtained for publication of the
case report. 

CASE-PRESENTATION

A 35-year-old woman with a history of arterial hyper-
tension (AHT) being treated with three different
classes of drugs has been exhaustively investigated 
in the suspicion of secondary AHT. No laboratory 

INTRODUCTION

Renal artery aneurysms are infrequent, occurring 
in about 0.1% of the population, increasing to 0.3%
to 2.5% in angiographic and computed tomography
studies.(1,2) They are usually accidental �ndings on
diagnostic imaging or are diagnosed in the study 
of secondary arterial hypertension. They can have 
different etiologies but are typically associated with
�bromuscular dysplasia.(3) The fact that �bromus-
cular dysplasia occurs more frequently on right-
sided kidneys than on the left side could justify these
aneurysms being commoner on the right side.(4) Other 
etiologies include Behcet's disease, Von Recklinghau-
sen's disease, arterial dissection, iatrogenic injury,  
and atherosclerosis, the latter in elderly patients.(5)
Usually asymptomatic, renal artery aneurysms may 
present with lower back or ank pain and hematuria.
Also, it can present with renovascular hypertension
mainly due to concomitant renal artery stenosis.(6)
Computed tomography angiography (CTA) is usually
the diagnostic method used for suspected renal artery 
aneurysms. However, the visualization of aneurysms
in the renal artery and hilar branches may be limited. 
In such cases, multi-angle catheter angiographymay
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ABSTRACT

Introduction: Renal artery aneurysms are rare clinical entities whose treatment criteria are not fully established.
Endovascular treatment has gained acceptance in the case of renal artery trunk aneurysms. However, in the case of
aneurysms of the renal artery branches, such procedures are often impossible due to high morbidity, so the question 
remains about the best treatment modality. We present a clinical case of multiple bilateral aneurysms of the renal 
artery branches in a young patient adequately treated with ex-vivo reconstruction and renal autotransplantation.

Case-presentation: A 35-year-old woman was diagnosed with bilateral renal artery aneurysms during an investigation
of secondary arterial hypertension (AHT). The patient underwent surgical treatment with renal autotransplantation,
and the right kidney was initially treated. Transperitoneal laparoscopic nephrectomy was performed. She underwent
ex vivo repair of aneurysms, on the bench, with aneurysmectomy and aneurysmorrhaphy. The graft was implanted in
the right iliac fossa with anastomoses to the external iliac artery and vein.
After threemonths, an identical procedure was performed on the left. Upon inspection, a large aneurysm was observed
in the renal artery bifurcation and another small aneurysm in one of the branches; both corrected with aneurysmec-
tomy and aneurysmorrhaphy. Ex-vivo angiographic control ensured the preservation of graft arteries patencywithout
evidence of residual aneurysms. The kidney was implanted in the left external iliac vessels uneventfully.
A study with renal scintigraphy con�rmed the adequate function of both kidneys. The patient is asymptomatic at nine
months of follow-up with serum creatinine and glomerular �ltration rate within normal values.

Conclusion: Renal autotransplantation with ex vivo arterial repair seems to be a good solution in treating aneurysms
of the renal artery, particularly in complex cases with multiple aneurysms.
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The patient underwent surgical treatmentwith ex vivo
repairand totalkidneyautotransplantationatdifferent
times for both kidneys, about three months apart. 
The right kidney was initially treated. Transperito-
neal laparoscopic nephrectomy was performed. 
A brief description of the technique includes the 
medial mobilization of the colon to access the retro-
peritoneum with the opening of the renal capsule.
The dissection and isolation of the ureter, artery, and 
renal vein is carried out. The ureter is ligated with
a clip as distally as possible, and the renal vessels 
are ligated using two Hem-o-lok clips. The kidney is
extracted into an endobag through a small Gibson
incision. After rapid extraction, the kidney is washed
and perfused with Celsior® preservation solution.
Warm ischemia time was of 2minutes and 25 seconds.
Upon visualization of the kidney in a bench, a large
aneurysm in the renal bifurcation and another small 
saccular aneurysm in a first-order branch were
observed. She underwent ex vivo repair of aneurysms
with aneurysmectomy and aneurysmorrhaphy, and
angiographic control was performed (�gure 3). For this
purpose, the kidney was placed on a radiolucent
table under the uoroscopic arch. The renal artery
was cannulated, and approximately 10cc of a 
mixture of equal parts of Visipaque® 320 (Iodixanol)
isosmolar, radiographic contrast medium, and 
Celsior® preservation solution was injected. 
The on-table angiography revealed the presence 
of a third aneurysm in another branch, corrected 
with aneurysmorrhaphy. Completion angiography
confirmed the permeability of all branches and 
adequate correction of the aneurysms. The graftwas
implanted in the right iliac fossa in a heterotopic 
fashion through the same kidney extraction incision.
After dissection and isolation of retroperitoneal iliac 
vessels, the renalveinwasanastomosedto the external
iliac vein in an end-to-side fashion. It was necessary
to perform an elongation venoplasty using a spiral 
saphenous vein graft. The renal artery was connected
to the external iliac artery in an end-to-side fashion 
with an interposition great saphenous vein graft. 
Creation of neoureterocystotomy according to Paquin's 
direct implantation technique was performed with
insertion of a double J catheter. After seven days,  
the patient was discharged with normal renal function
con�rmed by renal scintigraphy. The double J catheter
was removed after four weeks.
After three months, an identical procedure on the left 
side was performed with warm kidney ischemia of 
2 minutes and 59 seconds. Upon inspection, a large

abnormalities were found. The patient performed an
abdominopelvic magnetic resonance angiography 
(MRA) to exclude renovascular hypertension, namely
renal artery stenosis associated with �bromuscular
dysplasia. This imaging exam revealed the presence 
of bilateral saccular renal artery aneurysms, 
measuring 24mm on the right kidney and approxi-
mately 19mm on the left kidney ( 1), with no
evidence of morphologically signi�cant stenosis in
the renal arteries. No aneurysmal dilatations were
observed in other arteries of the abdomen or pelvis.

Bearing in mind that the aneurysms were located far
from the ostium, apparently in a bifurcation site closer 
to the renal hilum, and to exclude multiple aneurysms, 
since bilateral aneurysms were observed, it was
decided to perform a study by selective arteriography. 
Bilateral renal angiography con�rmed the presence
of saccular aneurysms of both renal arteries ( 2).  
Two saccular aneurysms were observed on the right,
the largest withmore than 20mm in diameter, and on
the left, a saccular aneurysm with approximately
20mm. Similarly, no signi�cant stenosis of the renal
artery or its branches was observed.

Figure 1 Abdominal Magnetic Resonance Angiography (MRA)
showing a right renal artery saccular aneurysm (arrow) measuring 
24mm and a left renal artery saccular aneurysm (arrowhead) of
approximately 19mm in diameter with no evidence of rupture or
renal artery stenosis. 

Figure 2 Angiography revealing bilateral saccular renal artery 
aneurysms. 
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DISCUSSION

Recent studies have revealed that renal artery aneu-
rysms usually have a more benign clinical course than 
previously thought, with a slow growth rate. Although
there are no suf�ciently robust studies, most recom-
mendations have been increasingly broad about 
dimensions for treatment.(9, 10) Reported growth rates
range from 0.65mm per year to 3mm per year, but the
series with the highest number of patients points to
less than 1mmper year.(5,11,12)
Accepted indications for treatment include aneurysms 
larger than 30mm indiameter or symptoaematic. Preg-
nancy has been associated with increased rupture
rates, presumably secondary to hemodynamic 
changes and increased vascular volume and ow
during pregnancy. Thus, the treatment of renal artery 
aneurysms in women of childbearing age, regardless
of size, is justi�ed, which was the case of our patient,
who intended to become pregnant in the short term.
Clinically relevant renal artery stenosis is present in 
7% to 66% of renal artery aneurysm patients in all
series. Although renal artery occlusive disease is not 
evidenced in all renal artery aneurysm patients with
hypertension, it remains a valid indication for inter-
vention.(9) Our patient was one of these cases who
had resistant hypertension without any evidence of
stenosis or ow obstruction in the MRA and multi-
angle selective angiography. The mechanism for 
hypertension in these patients is not fully estab-
lished. However, it is thought that ow turbulence in
the aneurysmal sac or eventual vascular compression 
causing dynamic stenosis may contribute. Aneurysmal 
sac thrombus embolization with cortical ischemia is
another possible mechanism.(5,13)
Arteriography, previously considered the gold stan-
dard, was replaced by less invasive imaging tests in
diagnosing and characterizing this pathology, such 

aneurysmwas observed in the renal artery bifurcation
and another small aneurysm in one of the branches; 
both correctedwith aneurysmectomyandaneurysmor-
rhaphy. Ex-vivo angiographic control ensured the pres-
ervation of graft arteries patency without evidence of
residual aneurysms. The kidney was uneventfully
implanted in the left external iliac vessels ( 4).

A studywith renal scintigraphy con�rmed the adequate
function of both kidneys ( 5). The patient was
discharged after seven days without complications.
At nine months of follow-up, the patient is asymp-
tomatic with serum creatinine values of 76.04 µmol/L
(IU), corresponding to a glomerular �ltration rate of
86.1 mL/min/1.73 m². Pathological examinations of
the aneurysms revealed a myxoid wall degeneration,
with no other speci�c �ndings. Arterial hypertension
resolved utterly, and it was possible to discontinue
all antihypertensive drugs with blood pressure values
within the reference ranges.

Figure 4 Postoperative Computed Tomography Angiography (CTA) 
reveals properly implanted kidneys in both iliac fossae. A small
area of infarction is noted at the upper pole of the left kidney.
A double-J catheter in the ureter of the left kidney is observed
considering the short time from surgical repair.
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Figure 3 On the bench angiography after ex vivo repair of renal
artery aneurysms before implantation on iliac vessels.

Figure 5 Renal scintigraphy, revealing kidneys located in the iliac
fossa bilaterally with good perfusion and concentration of the 
radiopharmaceutical. Slight pyelocaliceal stasis is visualized, with 
slow radiopharmaceutical drainage.



Angiologia e Cirurgia Vascular / Publicação O�cial SPACV / www.acvjournal.com
Número 04 / Volume 17 / Dezembro 2021

integrated into the surgical teams to perform auto-
transplant procedures, so we use the laparoscopic
technique whenever possible.
Although direct studies comparing in situ reconstruc-
tions and ex-vivo repairs have not been performed, 
better patency and renal viability rates have been 
observed in ex-vivo reconstructions.(8,20)
Murray et al. describe the most extensive series with
a 92% success rate with 12 patients treated without
signi�cant mortality or morbidity.(21) Gallagher et al.
reported seven ex-vivo reconstructions after laparo-
scopic nephrectomy for complex aneurysmal disease 
to avoid surgical incision morbidity; these authors 
described excellent technical success, no mortality,  
no ureteral morbidity, and a 28% incidence of perioper-
ative morbidity.(22) Duprey etal. showedprimarypatency
at30daysof 90.8%witha survival of 95%atnineyears.(5) 
Data from our centerwith the kidney autotransplanta-
tion technique were recently published with a kidney
patency rate of 93% with a follow-up of 47.2 months
and no mortality.(12) As in this case, we use laparo-
scopic surgery to harvest the kidney in most cases
due to the excellent expertise of the surgical team, 
decreasing surgical aggressiveness and morbidity.
Primary nephrectomy is currently a treatment only 
used in extreme cases of multiple complex aneurysms, 
refractory hypertension, or when a reconstructive
surgical solution cannot be performed, namely after 
the failure of endovascular treatment.(18) In case of a
ruptured renal artery aneurysm with hemodynamic
instability, it may be an option. However, all efforts
must be made to preserve the functioning renal 
parenchyma.

CONCLUSION

In our experience, renal autotransplantation with ex
vivo arterial repair seems to be a good solution in 
treating multiple and complex renal artery aneurysms, 
with good mid and long-term results. The results in
the literature corroborate this evidence with a high
success rate, low morbidity and mortality, high
patency rates and preservation of renal function.

CONFLICT OF INTEREST

The authors declare no con icts of interest.

REFERENCES

as CTA and MRA. These exams allow an adequate
assessment of the dimensions of the aneurysms, their 
anatomical location, and their relationship with adja-
cent structures. However, selective arteriographymay
be essential when there is a suspicionof more complex
aneurysms, namely in distal or hilar aneurysms with
involvement of the renal artery branches that may be 
lost on cross-sectional imaging.(2) Our case demon-
strated this, in which aneurysms of the renal artery
branches were only visualized onarteriography, which
was essential in therapeutic planning.
Several therapeutic options are available, however,
choosing the most appropriate treatment remains 
controversial. With the increasing use of endovas-
cular techniques, simple and proximal renal artery 
trunk aneurysms could be treated by placing a stent-
graft, selective coil embolization or balloon-assisted 
coil embolization with reported success rates of 73%
to 100% and a morbidity rate of 13% to 60%.(2,14,15)  
Postembolization syndrome, de�ned as a combination
of fever, leukocytosis, abdominal pain, nausea, and
vomiting,wasthemostcommonreportedcomplication.(16)  
Endovascular intervention in more complex renal 
artery aneurysms results in high incidences of the 
post-embolization syndrome and segmental renal 
ischemia. Also, there are uncertain long-term data.(5)
In more complex aneurysms, surgical repair is the
treatment of choice. Several techniques are described 
and include in-situ repair, ex-vivo reconstruction with
partial (without division of the ureter) or total kidney
autotransplantation, and primary nephrectomy. 
In situ repair can be performed by conventional open,
laparoscopic, or robotic approach.(17) Usually used for 
single aneurysm repair, in situ repair is not recom-
mended in complex aneurysms of bifurcations or 
branches ormultiple aneurysms when a long ischemia
time is expected to perform the vascular reconstruc-
tion.(18) Available conventional in situ reconstructions 
include aneurysm resection with primary angioplasty
(with or without branch reimplantation), patch angio-
plasty, primary anastomosis, interposition bypass, 
aortorenal bypass, splanchnic-renal bypass, and 
small aneurysm plication. 
Although historically treated with nephrectomy,
current data support that complex distal branches, or 
multiple aneurysms are best addressed with ex-vivo
repair and renal autotransplantation, providing 
durable repair and maximum graft protection.  
This technique somehow increases with less invasive
procedures for kidney harvest. Laparoscopic living
donor nephrectomy reduced hospital stay, pain, and 
time to return to full function.(19) However, avail-
ability and experience should be the decisive factors.  
At our center, experienced laparoscopic urologists are 

U B UÇÃ U ú É :



Angiologia e Cirurgia Vascular / Publicação O�cial SPACV / www.acvjournal.com
Número 04 / Volume 17 / Dezembro 2021

The contemporary management of renal artery aneurysms. J 
Vasc Surg 2015; 61(4): 978-84.

. Machado M, Machado R, Almeida R. Renal Autotransplantation 

for The Treatment of Renal Artery Aneurysm. Ann Vasc Surg 2021.
. Lumsden AB, Salam TA, Walton KG. Renal artery aneurysm: 
a report of 28 cases. Cardiovasc Surg 1996; 4(2): 185-9.

. Elaassar O, Auriol J, Marquez R, Tall P, Rousseau H, Joffre F. Endo-
vascular techniques for the treatment of renal artery aneurysms. 
Cardiovasc Intervent Radiol 2011; 34(5): 926-35.

. Sedat J, Chau Y, Baque J. Endovascular treatment of renal aneu-
rysms: a series of 18 cases. Eur J Radiol 2012; 81(12): 3973-8.

. Zhang Z, YangM, Song L, Tong X, Zou Y. Endovascular treatment
of renal artery aneurysms and renal arteriovenous �stulas. 
J Vasc Surg 2013; 57(3): 765-70.

. Giulianotti PC, Bianco FM, Addeo P, Lombardi A, Coratti A, Sbrana
F. Robot-assisted laparoscopic repair of renal artery aneurysms. 

J Vasc Surg 2010; 51(4): 842-9.
. Contarini E, Takagi K, Kimenai H, et al. Kidney Autotransplan-

tation for Renal Artery Aneurysm: Case Series and a Systematic 
Review. Ann Vasc Surg 2021; 77: 349 e5- e18.

. Nanidis TG, Antcliffe D, Kokkinos C, et al. Laparoscopic versus
open live donor nephrectomy in renal transplantation:  

ameta-analysis. Ann Surg 2008; 247(1): 58-70.
. Pfeiffer T, Reiher L, Grabitz K, et al. Reconstruction for renal

artery aneurysm: operative techniques and long-term results. 
J Vasc Surg 2003; 37(2): 293-300.

. Murray SP, Kent C, Salvatierra O, Stoney RJ. Complex branch 
renovascular disease: management options and late results.  

J Vasc Surg 1994; 20(3): 338-45; discussion 46.
. Gallagher KA, Phelan MW, Stern T, Bartlett ST. Repair of complex
renal artery aneurysms by laparoscopic nephrectomy with ex
vivo repair and autotransplantation. J Vasc Surg 2008; 48(6):
1408-13.

. Stanley JC, Rhodes EL, Gewertz BL, Chang CY, Walter JF, Fry WJ.
Proceedings: Renal artery aneurysms: signi�cance of macroan-

eurysms exclusive of dissectionns and �brodysplastic mural
dilatations. J Cardiovasc Surg (Torino) 1976; 17(1): 85.

. Coleman DM, Stanley JC. Renal artery aneurysms. J Vasc Surg 
2015; 62(3): 779-85.

. Laser A, Flinn WR, Benjamin ME. Ex vivo repair of renal artery 
aneurysms. J Vasc Surg 2015; 62(3): 606-9.

. Augustin G, Kulis T, Kello N, Ivkovic V. Ruptured renal artery
aneurysm in pregnancy and puerperium: literature review of
53 cases. Arch Gynecol Obstet 2019; 299(4): 923-31.

. Duprey A, Chavent B, Meyer-Bisch V, et al. Editor's Choice -  
Ex vivo Renal Artery Repair with Kidney Autotransplantation
for Renal Artery Branch Aneurysms: Long-term Results of Sixty-
seven Procedures. Eur J Vasc Endovasc Surg 2016; 51(6): 872-9.

. Tham G, Ekelund L, Herrlin K, Lindstedt EL, Olin T, Bergentz SE.
Renal artery aneurysms. Natural history and prognosis. Ann 
Surg 1983; 197(3): 348-52.

. Liu PS, Platt JF. CT angiography of the renal circulation. Radiol 
Clin North Am 2010; 48(2): 347-65, viii-ix.

. Henke PK, Cardneau JD, Welling TH, 3rd, et al. Renal artery aneu-

rysms: a 35-year clinical experience with 252 aneurysms in 168
patients. Ann Surg 2001; 234(4): 454-62; discussion 62-3.

. Chaer RA, Abularrage CJ, Coleman DM, et al. The Society for 
Vascular Surgery clinical practice guidelines on the manage-
ment of visceral aneurysms. J Vasc Surg 2020; 72(1S): 3S-39S.

. Tsilimparis N, Reeves JG, DayamaA, Perez SD, Debus ES, Ricotta

JJ, 2nd. Endovascular vs open repair of renal artery aneurysms:
outcomes of repair and long-term renal function. J Am Coll Surg 
2013; 217(2): 263-9.

. Klausner JQ, Lawrence PF, Harlander-Locke MP, et al. 

U B UÇÃ U ú É :


