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Abstract

A 51-year-old man with an 8-year history of hypertension (170/115
mmHg with two drugs) and altered renal function (5.6 mg/dl serum
creatinine, 101 mg/dl BUN) was referred to our Department to
evaluate the renal arteries and rule out renovascular hypertension.
Doppler ultrasound and magnetic resonance angiography revealed
significant bilateral renal artery stenosis and the presence of
bilateral renal artery aneurysms. A self-expandable polytetraflu-
oroethylene (PTFE)-covered nitinol stent-graft was deployed in
each renal artery to treat the stenoses and to exclude the aneurysm.
Postprocedural digital subtraction angiography confirmed the res-
olution of the renal artery stenoses and the complete exclusion of
the aneurysms. At the 6 month follow-up, color Doppler confirmed
normal patency of the renal arteries with complete exclusion of the
aneurysms and significant reduction of the blood pressure (130/85
mmHg with one drug) and serum creatinine levels (2.1 mg/dl).
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Renal artery stenosis is quite common but renovascular hyperten-
sion occurs in only 1–5% of all patients with high blood pressure
[1, 2, 2]. Renovascular hypertension can be caused by fibromus-
cular hyperplasia or by atherosclerosis. Fibromuscular hyperplasia
predominates in young women whereas atherosclerosis is
encountered more often in individuals over the age of 55 years.
Atherosclerosis has a reported incidence of approximately 90% of
all renovascular lesions [3]; the stenosis causing hypertension and
kidney hypoperfusion can evolve in the long term to renal failure in
5–15% of adult patients who begin dialysis yearly [4, 5]. Renal
artery aneurysm (RAA) accounts for 22% of all visceral aneu-
rysms, with a reported incidence of 0.015–1.32% [6–8]; it is usu-
ally related to fibromuscular dysplasia or atherosclerosis. The most
common symptom is hypertension [8]. Indications for treatment of
RAA are a size greater than 2.0–2.5 cm, with progressive
enlargement or with a dissection. Indications also include pain,
hematuria, intrarenal distal embolization or evolution of renal
failure [9–12]. Traditionally RAAs are treated by surgical repair or
nephrectomy, although there are few reported cases of their per-
cutaneous treatment [9–13]. To our knowledge there are no reports
of bilateral percutaneous endovascular treatment of RAAs associ-

ated with bilateral fibromuscular stenosis. We describe the use of
an expanded polytetrafluoroethylene (ePTFE)-covered stent
(Symbiot, Boston Scientific) in the treatment of bilateral RAAs
associated with bilateral fibromuscular dysplastic stenosis and
renovascular hypertension in a patient with a critical renal condi-
tion.

Case Report
A 51-year-old man complaining of backache and an 8-year history of
hypertension that was relatively well controlled with metorolol and
verapamil hydrochloride, was referred to our Department to evaluate a
suspected renal artery stenosis causing renal hypertension. Chronic renal
failure had been previously demonstrated by renal biopsy. He denied
hematuria, history of trauma or surgery. The patient had no risk factors for
atherosclerosis. The physical examination was unremarkable and no
abdominal bruits were auscultated.

On admission his blood pressure was 170/115 mmHg. Laboratory re-
sults showed a serum creatinine level of 5.6 mg/dl and BUN of 101 mg/dl;
his renin serum level was high (26.40 ng/ml per hour). The other laboratory
parameters were normal. Renal scintigraphy, performed with the use of the
captopril test, showed a severe reduction of bilateral filtration with a bi-
phasic curve with a glomerular filtration rate (GFR) of 27.8 ml/ml sug-
gestive of bilateral stenosis. Laboratory tests and scintigraphy showed a
critical renal condition that in the long term could have evolved into renal
failure and ultimately the need for dialysis.

Color Doppler ultrasound confirmed bilateral parenchymal rate cortex-
medulla reduction with a thin cortical area, especially in the right kidney
which was slightly smaller than the left (maximum longitudinal length 6.5
cm and 9 cm respectively for the right and left kidneys). The color Doppler
evaluation showed a bilateral increase in peak velocity and a slow rise of the
wave form (plated pulse) suggesting significant stenosis, with bilateral
dilatation at the median and distal portions respectively of the right and left
renal artery, with evidence of flow turbulence and no significant wall
thrombosis. Subsequent magnetic resonance angiography (MRA) with Gd-
DTPA confirmed bilateral significant stenosis with evidence of ‘‘signal
void’’ at the proximal portion of the renal arteries and bilateral saccular
dilatation of 1.7 cm at the median portion of the right renal artery and 2.8 cm
at the distal portion of the left renal artery, related to the presence of RAAs.

Preliminary angiography, performed by a right transfemoral approach
with use of a 5 Fr pigtail catheter and 10 ml contrast injection, confirmed
the presence of bilateral RAAs arising respectively from the median portion
of the right renal artery and the distal portion of the left renal artery (Fig. 1).
Subsequent bilateral selective catheterization, using a 4 Fr Cobra catheter,
and injection of 8 ml contrast were performed, showing the communication
between the aneurysm and the main renal artery at the median portion of the
right renal artery. A fibrodysplastic shape of the distal portion of the renal
artery and of the main distal branches with evidence of multiple stenoses
and normal intraparenchymal vascularization were observed (Fig. 2A). TheCorrespondence to: G. Pendenza; email: giapende@libero.it
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selective injection in the left renal artery confirmed the aneurysm dilatation
at the distal portion of the artery with the same fibrodysplastic shape at this
level associated with stenosis (Fig. 3A). Significant intraparenchymal
reduction of vascularization was also noted in the right kidney.

During the 2 days after angiography the patient underwent dialysis and
irradiation therapy; the serum creatinine level was 3.2 mg/dl. Given the
critical kidney function that could rapidly have evolved to renal failure with

the need for permanent dialysis, and the favorable anatomy, the decision
was taken in consultation with the nephrologists and vascular surgeons to
treat the stenosis and the RAA with percutaneous renal angioplasty (PTRA)
and stent-graft deployment.

After approval from the investigational review board of our institution,
informed consent was obtained from the patient. Through a 6 Fr renal-curve
sheath (St. Jude), advanced to the right renal artery ostium, 5000 IU heparin

Fig. 1. Preliminary angiography confirming the pres-

ence of bilateral renal artery aneurysms (RAAs) arising

respectively from the median portion of the right renal
artery and distal portion of the left renal artery.

Fig. 2. A Selective DSA of the right renal

artery. B Predilation with monorail Gazelle
balloon catheter 4 mm in diameter and 20 mm

long (Boston Scientific). C Deployed Symbiot

covered stent-graft 5 mm in diameter and 31

mm long (Boston Scientific). D Postprocedural
DSA confirming the resolution of the stenosis

and the complete exclusion of the aneurysm.
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were intra-arterially administered. By means of the road-mapping tech-
nique, through the renal-curve sheath a 0.014-inch guidewire (Choice,
Boston Scientific) was advanced and secured with its tip in a segmental
renal branch. Predilatation was performed with a monorail Gazelle balloon
catheter 4 mm in diameter and 20 mm in length (Boston Scientific), after
which a Symbiot covered stent 5 mm in diameter and 31 mm in length
(Boston Scientific) was deployed to exclude the aneurysm. Final digital
subtraction angiography (DSA) control demonstrated the patency and good
diameter of the main renal artery, with preservation of the intrarenal
branches and complete exclusion of the aneurysm (Fig. 2B–D).

With the same approach and technique the 6 Fr renal-curve sheath
(St. Jude) was placed in the left renal artery ostium and a 0.014-inch
Choice guidewire (Boston Scientific) advanced distal to the aneurysm—
with greater difficulty than on the right side due to significant fibro-
muscular vessel alterations—and then secured. Predilatation of the right
artery was performed by a monorail Gazelle balloon catheter 5 mm in
diameter and 20 mm in length (Boston Scientific), after which the same
covered stent as on the right side (Symbiot 5 mm in diameter and 31 mm
in length, Boston Scientific) was deployed across the RAA neck. Final
DSA control demonstrated patency of the stent with a good diameter of
the main renal artery, with visualization of the intrarenal branches and
complete exclusion of the aneurysm (Fig. 3B–D). In total 25 ml of
contrast was used.

Laboratory results 1 day after treatment demonstrated a serum creati-
nine level of 2.8 mg/dl and color Doppler evaluation showed normal flow to
the renal arteries with no aneurysm filling. The patient was discharged 4
days after the procedure with a significant reduction in his blood pressure
(135/85 mmHg); he was prescribed oral acetylsalicylic acid 100 mg four
times daily. His back pain resolved in approximately 2 weeks. At the 6
month follow-up, blood pressure was 130/85 mmHg with verapamil
hydrochloride hypertensive therapy, the creatinine serum level was 2.1 mg/
dl and color Doppler control showed wide patency of the stents with
complete exclusion of the RAA.

Discussion

Fibromuscular dysplasia is uncommon but represents the second
most frequent cause of renal artery stenosis [14]. The stenosis

causing hypoperfusion of the kidney can evolve in the long term to
renal failure with the need for permanent dialysis. Few cases of
percutaneous RAA treatment with the use of a covered stent have
been reported and there is no reported case of bilateral fibromus-
cular dysplastic stenosis associated with aneurysms treated with
this technique [13, 15–20]. In this patient the first problem to be
considered was the critical renal function, as the fibrodysplastic
stenosis associated with renovascular hypertension and kidney
hypoperfusion had established a critical condition of chronic renal
failure with possible evolution to the need for dialysis. The situa-
tion was worsened by the association of the RAAs, in this case
small-necked aneurysms arising from the trunks of the main
arteries. The gold standard treatment for fibromuscular dysplasia
stenosis is PTRA without a stent. In our case we performed per-
cutaneous treatment of the stenoses with PTRA and the exclusion
of the aneurysms with stent-graft deployment.

The combination of PTRA and stent-grafts allowed us to treat
the stenoses, with improvement of vascularization of the compro-
mised kidneys, siginificant reduction of the hypertension and
exclusion of the RAAs.

In accordance with the classification of RAAs reported by
Rundback et al. [15], we think that saccular aneurysms arising
from the main branch with a small aneurysm neck (type 1) have to
be treated percutaneously with the use of a covered stent. If the
anatomy allows endovascular treatment, it is possible to preserve
renal perfusion (while potentially avoiding surgical and anesthetic
risk) and at the same time to treat the stenosis and RAA. Moreover
the deployment of a stent-graft in the main branch of the renal
artery, with preservation of both the proximal and distal portions,
allows surgical treatment in case of failure. In this case the most
important problem was the critical condition of the patient�s renal
function so, independently of the presence of RAAs, it was nec-
essary treat the stenoses to prevent dialysis.

The Symbiot is a self-expanding monorail nitinol stent covered
with ePTFE that is usually used in the coronary district. For this

Fig. 3. A Selective DSA of the left renal artery.

B Predilatation using a monorail Gazelle balloon
catheter 5 mm in diameter and 20 mm long

(Boston Scientific). C Deployed Symbiot

covered stent-graft 5 mm in diameter and 31

mm long (Boston Scientific). D Postprocedural
DSA confirming the complete exclusion of the

aneurysm and normal patency of the left renal

artery.
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reason the stent has a highly flexible structure, smooth surface and
low profile that allow easy advancement in tortuous vessels with
fibromuscular alterations across the lesion. The ePTFE cover al-
lows the total exclusion of the sac and endothelization. The use of a
self-expanding stent gives high adaptability to the vessel anatomy
and the predilation of the stenosis, together with the radial force of
the stent, supports the long-term primary patency of the renal ar-
tery. We have also used this stent-graft to treat internal carotid
pseudoaneurysms and to exclude a giant pseudoaneurysm of the
superior mesenteric artery that developed in a patient with acute
pancreatitis.

The type of aneurysm in our patient (type 1) can also be treated
with the use of multiple coils with or without an uncovered stent.
Klein et al. [21] describe ‘‘packing’’ of the aneurysm with multiple
small coils, but this technique has a risk of distal embolization and
the continuous transmission of the pressure at the sac exposes the
aneurysm to the risk of rupture [22].

Fusiform RAAs (type 2), with a large neck or located near a
bifurcation of the main trunk, are better treated with surgical repair
or nephrectomy, while distal or intralobar RAAs (type 3) are
candidates for percutaneous treatment with the use of microcoils
even if this treatment may cause small infarcts of the kidney.

In accordance with Rundback et al. we think that, for treatment
of RAAs that require extension of the stent near a bifurcation, it is
better to place a safety wire in each branch so that in case of
dissection or thrombosis the safety wire allows access for throm-
bolytic therapy or stent placement [15].

In conclusion, we think that fibromuscular stenosis associated
with bilateral RAAs arising from the main renal branch is best
treated with PTRA and covered stents. This technique is safe,
effective and less invasive than surgical treatment, preserving renal
perfusion while avoiding the potential risks of surgery and anes-
thesia, especially in patients with critical renal function that can
rapidly evolve to the need for dialysis. Moreover the deployment of
the stent in the main branch of the renal artery with preservation of
both proximal and distal portions allows surgical treatment in case
of failure.

References
1. Olin JW, Melia M, Young JR, et al. (1990) Prevalence of atheroscle-

rotic renal artery stenosis in patients with atherosclerosis elsewhere.
Am J Med 88:46N–51N

2. Harding MB, Smith LR, Himmelstein SI, et al. (1992) Renal artery
stenosis: Prevalence and associated risk factors in patients under-

going routine cardiac catheterization. J Am Soc Nephrol 2:1108–
1616

3. Safian RD, Textor SC (2001) Renal-artery stenosis. N Engl J Med
344:431–442

4. Rimmer JM, Gennari FJ (1993) Atherosclerotic renovascular disease
and progressive renal failure. Ann Intern Med 118:712–719

5. Mailloux LU (1993) Atherosclerotic renalvascular disease causing end-
stage renal disease. J Vasc Med Biol 4:277–284

6. Busuttil RW, Gelaber HA (1996) Visceral artery aneurysm. In: Ha-
imovici H (ed) Haimovici�s vascular surgery: Principles and tech-
niques, 4th edn. Blackwell Science, Boston, pp 848–851

7. Deterling RA (1981) Aneurysm of the visceral arteries. J Cardiovasc
Surg 12:309–322

8. Bulbul MA, Farrow GA (1992) Renal artery aneurysm. Urology
40:124–126

9. Hageman JH, Smith RF, Szilagyi DE, Elliot JP (1978) Aneurysm of the
renal artery: Problems of prognosis and surgical management. Surgery
84:563–571

10. Tham G, Ekelund L, Herrlin K, et al. (1983) Renal artery aneurysm.
Natural history and prognosis. Ann Surg 84:563–571

11. Henricksson C, Bjorkerund S, Nilson AE, Petterson S (1985) Natural
history of renal artery aneurysm elucidated by repeated angiography
and pathoanatomical studies. Eur Urol 11:244–248

12. Hubert JP, Pairolero PC, Kasmier FJ (1980) Solitary renal artery
aneurysm. Surgery 88:557–565

13. Bui BT, Oliva VL, Leclerc G, et al. (1995) Renal artery aneurysm:
Treatment with percutaneous placement of a stent-graft. Radiology
195:181–182

14. Knutson DW, Abt AB (1994). Pathophysiology, pathology and
clinical features of renovascular hypertension. In: Strandness DE Jr,
Breda AV (eds). Vascular disease: Surgical and interventional ther-
apy. Churchill Livingstone: New York, pp 673–688

15. Rundback JH, Rizvi A, Rozenblit GN, et al. (2000) Percutaneous stent-
graft management of renal artery aneurysm. J Vasc Interv Radiol
11:1189–1193

16. Liguori G, Trombetta C, Bucci S, et al. (2002) Percutaneous manage-
ment of renal artery aneurysm with a stent-graft. J Urol 167:2518–2519

17. Rikimaru H, Sato A, Hashizume E, et al. (2001) Saccular renal artery
aneurysm treated with an autologous vein-covered stent. J Vasc Surg
34:169–171

18. Pershad A, Heuser R (2004) Renal artery aneurysm: Successful
exclusion with a stent graft. Catheter Cardiovasc Interv 61:314–
316

19. Bruce M, Kuan YM (2002) Endoluminal stent-graft repair of a renal
artery aneurysm. J Endovasc Ther 9:359–362

20. Tan WA, Chough S, Saito J, Wholey MH, Eles G (2001) Covered stent
for renal artery aneurysm. Catheter Cardiovasc Interv 52:106–109

21. Klein GE, Szolar DH, Brein E, et al. (1997) Endovascular treatment of
renal artery aneurysm with conventional nondetachable microcoils and
Guglielmi detachable coils. Br J Urol 79:852–860

22. Torsello GB, Kelnk E, Kasparzak B, Umscheid T (1998) Rupture of
abdominal aortic aneurysm previously treated by endovascular stent
graft. J Vasc Surg 28:184–187

878 R. Gandini et al.: Bilateral Renal Artery Aneurysm


