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Percutaneous Endovascular Repair and Savage of Vascular Stream After
Spontaneous and/or Iatrogenic Complications of Kidney Transplantation
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Abstract: Background: Vascular complications are uncommon (1-3%) in kidney transplantation. Recipient morbidities
may result in loss of the allograft. Early and middle-term vascular complications include external iliac artery iatrogenic or
spontaneous lesions and drainage vein thrombosis. Percutaneous transluminal angioplasty (PTA) is proposed as a valid,
less invasive and alternative treatment to surgical repair.

Material and Methods: Three patients, in the last two years, referred to our Institute: one affected by dissection secondary
to the site clamp and suture stenosis of the external iliac artery, one spontaneous pseudoaneurysm with uncontained rup-
ture of the same artery and another with pseudoaneurysm at the site of previous transplantation. All patients were treated
by endovascular PTA approach. Patients with pseudo-aneurysm were treated by self-expandable stent-graft PTFE endo-
prostheses (Hemobahn-Gore) release whereas in the other a balloon-expandable covered stent (Advanta V12 Boston Sci-
entific) was used.

Results: After treatment clinical, ultrasonographic and Doppler parameters showed a complete functional recovery of ileo-
femoral axis as well renal function. All patients were discharged 5 days after the procedure. At an average follow-up of 12
months, by angio-CT scan, no recurrence of stenoses or aneurysms were found.

Conclusion: PTA followed by stent placement is safe, effective and less invasive than surgical repair. Short and middle-
term follow-up showed the benefit of the procedure, moreover the hospital stay is dramatically reduced. All renal allograft

recipients, with vascular complications, should undergo to PTA procedure as a first option.

INTRODUCTION

Despite high graft and recipient survival figures world-
wide today, technical complications can threaten the trans-
plant in the postoperative period. Vascular complications are
commonly related to technical problems in establishing vas-
cular continuity or to damage that occurs during donor
nephrectomy or preservation [1]. Postoperative vascular
complications in renal transplant recipients are important
causes of graft dysfunction associated with high morbidity
and mortality. Interventional approach plays a major role in
the management of vascular complications in renal trans-
plants, including arterial stenosis, arteriovenous fistulas
(AVF), pseudoaneurysms (PA) and thrombosis [2]. Vascu-
lar complications are uncommon (1-3%) in kidney transplan-
tation, but recipient morbidities may result in loss of the al-
lograft. Many studies report the significant influence of vas-
cular complications on the graft's durability [3,4]. Early and
middle-term vascular complications include external iliac
artery iatrogenic or spontaneous lesions and drainage vein
thrombosis. Major vascular complications including vascular
anastomosis thrombosis, internal iliac artery stenosis, inter-
nal iliac artery rupture, obliterant vasculitis and external iliac
vein rupture. Percutaneous transluminal angioplasty (PTA)
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has been proposed as a valid, less invasive and alternative
treatment to surgical repair in these patients.

Impaired arterial perfusion of the transplant may be the
leading cause for graft dysfunction or refractory hyperten-
sion. Therefore, non-invasive imaging modalities are re-
quired to detect and locate vascular complications with high
accuracy. Although Doppler ultrasonographic evaluation and
gadolinium enhanced magnetic resonance angiography
(MRA) are useful diagnostic screening methods, conven-
tional angiography remains the gold standard procedure for
final diagnosis, and also allows for endovascular treatment.

Minimally invasive techniques by PTA and stent place-
ment have emerged as safe and effective procedures with a
high technical success rate reducing substantial morbidity.
They can be considered as an alternative to surgical treat-
ment of transplant renal artery stenosis (TRAS).

MATERIALS AND METHODS

Between 1992 and 2007 we performed 724 renal trans-
plantations (612 from cadaveric donors, 89 from living do-
nors and 23 double kidney transplantations) in our Depart-
ment. Five of these (4 from cadaveric donors and 1 from
living donors) presented vascular complications in the post
transplantation period. Two of them (from cadaveric donors)
were treated by open surgery: 1 graft thrombosis character-
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ized by sudden anuria and by irreversible loss of renal func-
tion and treated with allograft nephrectomy and 1 arterial
stenosis by acute and iatrogenic bending of the renal artery.
In all patients an end-to-side anastomosis was performed
between the transplanted renal artery and the external iliac
artery of the recipient. The other 3 patients (from cadaveric
donors) were treated by endovascular approach. One affected
by dissection secondary to the site clamp and suture stenosis
of the external iliac artery, 1 spontaneous pseudoaneurysm
with uncontained rupture of the same artery and another with
pseudoaneurysm at the site of previous transplantation. All
patients were treated by endovascular PTA approach. After
i.v. bolus administration of heparin (100 IU/Kg), a hydro-
philic (0.035 inch) guide wire was advanced across the le-
sions and the appropriate device was deployed under a
fluoroscopic control. Patients with pseudo-aneurysm were
treated by self-expandable stent-graft PTFE endoprostheses
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(Viabahn - Gore) release whereas in the other patient a bal-
loon-expandable covered stent (Advanta V12 - Atrium) was
used.

The first patient was a 62-years-old man affected by IgA
glomerulonephritis with end-stage renal failure; in 2005 he
underwent renal transplantation from a cadaveric donor. The
patient achieved immediate graft function and the allograft
was normally perfused. Four days later the patient underwent
extravesical ureteral reanastomosis for distal ureteral necro-
sis. After 7 days the patient was discharged (serum creatinine
= 1.0 mg/dl). After 6 months, during follow-up visit, the pa-
tient mentions worsening of intermittent claudication (the
patient was affected before transplantation). The MR-
angiography of the lower limbs, demonstrated stenosis fol-
lowed by pseudoaneurysm arising from the external iliac
artery at the site of iliac clamp detected by Angio CT scan
and confirmed by angiography (Fig. 1a).

Fig. (1). (a) Angiographic study of a 62-year-old man with recent kidney transplantation admitted with an asymptomatic right common iliac
artery pesudoaneurysm at the site of iliac clamp detected by Angio CT scan and confirmed by angiography. (b) Complete exclusion of pseu-
doanerysm by percutaneous implantation of Viabahn (GORE) endoprosthesis (8x100 mm).
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In the following days, the patient underwent PTA and
placement of Viabahn (Gore) endoprosthesis (8x100 mm)
from right external iliac artery to the homolateral common
femoral artery with optimal sealing and complete exclusion
of the pseudoaneurysm; control angiography at the end of the
procedure showed patency of homolateral internal iliac ar-
tery as well as of the 2 renal arteries of transplanted kidney
(Fig. 1b).

The second patient, a 36-years-old man with congenital
monorenal condition, was affected by vesico-ureteral reflux
and Noonan’s syndrome (Noonan syndrome (NS) is a pheno-
typically heterogeneous syndrome which is frequently asso-
ciated with short stature, characterized by facial dysmor-
phism, congenital heart defects.) At the third month the pa-
tient underwent uretheroplasty and afterwards bladder neck
plasty. In 1986 the patient started haemodialysis and 2 years
later underwent the first kidney transplantation from a living
donor (mother). In 1990 kidney explantation was necessary
due to chronic allograft nephropathy. Four years later the
patient underwent a second kidney transplantation from a
cadaveric donor. In 1998 the patient started haemodialysis
again and in the same year explantation of the kidney was
performed. In March 2005, a iatrogenic left common iliac
artery pesudoaneurysm at the site of iliac clamp was detected
by Angio CT scan and confirmed by angiography (Fig. 2a).
We decided to treat the lesion in the Cath Lab by percutane-
ous approach. Control angiography at the end of the proce-
dure showed a complete exclusion of pseudoanerysm after
percutaneous implantation of 2 Viabahn (Gore) endoprosthe-
ses (7x100 mm+ 8x150 mm) (Fig. 2b).

The third patient, a 61-year-old man, presented with
acute renal failure and right leg ischemia 5 days after renal
transplantation. The Doppler ultrasonographic evaluation
demonstrated a reduction of renal flow and the angio-MRI
confirmed a right external iliac artery dissection and stenosis
at the proximal site of iliac clamp with patency of the renal
and femoral Arteries. These findings were confirmed during
angiographic study (Fig. 3a). A PTA with direct stenting of
the right external iliac artery was then performed by double
percutaneous femoral approach. A 6F right Judkins catheter
was advanced from the left femoral artery to the right com-
mon iliac artery in order to perform a control angiography
and by antegrade approach a hydrophilic guide wire was
advanced. Then embracement of the second hydrophilic
guide wire through the retrograde advancement in right
femoral artery was obtained (the embracement is a dedicated
technique which allows to advance the second wire in a
safely way because of the wire itself is inside the true lumen
identified by the advancement of the first guide wire.) Fi-
nally, direct stenting of right external iliac artery was per-
formed by covered stent Advanta V12 8§ X 38 mm with
patency of ipsilateral internal iliac, common femoral and
renal arteries (Fig. 3b).

RESULTS

After percutaneous treatment clinical, biochemical, ultra-
sonographic and Doppler parameters showed a complete
functional recovery of the ileo-femoral axis as well as of
renal allograft function. All patients were discharged 5 days
after the endovascular procedure. The follow-up was 100%
complete in all patients. At an average follow-up of 12
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Fig. (2). (a) Angiographic study of a 36-year-old man with multiple
kidney transplantations affected by left leg ischemia due to a iatro-
genic left common iliac artery pesudoaneurysm at the site of iliac
clamp detected by Angio CT scan and confirmed by angiography.
(b) Control angiography: complete exclusion of pseudoanerysm by
percutaneous implantation of Viabahn (GORE) endoprostheses
(7x100 mm+ 8x150 mm). (¢) 3D rendering by Angio-CT scan 1
month after the procedure.
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Fig. (3). (a). Angiographic study of a 61-year-old man with recent kidney transplantation affected by acute renal failure and right leg ische-
mia due to a reduction of flow by Eco- Color Doppler analysis. Right external iliac artery dissection and stenosis at the site of iliac clamp
with patency of renal and femoral arteries by angiography. (b) PTA by percutaneous direct stenting of right external iliac artery.

months, by angio-CT scan, no recurrence of stenoses or
pseudo-aneurysms were found.

CONCLUSIONS

Vascular and lymphatic complications are seen in less
than 10% of renal transplant recipients, but they are an im-
portant cause of graft dysfunction. In contrast to other causes
of transplant dysfunction, vascular complications have a high
associated morbidity and mortality [5, 6]. Once identified,
vascular lesions are usually easily repaired [7]. Although
angiography remains the gold standard for diagnosis and
therapy of vascular complications, ultrasound and Colour-
Doppler modes are an excellent non invasive modality for
evaluating the affected vessels.

PTA followed by stent placement is safe, effective and
less invasive than surgical repair. Short and middle-term
follow-up showed the benefit of the procedure, moreover the
hospital stay is dramatically reduced. In our experience all
renal allograft recipients, with vascular complications,
should undergo PTA procedure as a first option in order to
preserve renal allograft function and to avoid further compli-
cations. The early treatment of vascular complications is

essential to preserve renal function and therefore, endovascu-
lar therapy represents our first choice.
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