
Transpl Int (2000) 13 [Suppl 11: S42SS430 
0 Springer-Verlag 2000 

E. Bertoni 
M. Zanazzi 
A. Rosat 
R. Piperno 
L. Di Maria 
L. Moscarelli 
M. Salvadori 

Efficacy and safety of Palmaz stent 
insertion in the treatment of renal 
artery stenosis in kidney transplantation 

Abstract The aim of this study was 
to Verify the Safety and long-term 
efficacy of Palmaz stent insertion in 
the treatment of transplant renal ar- 
tery stenosis (TRAS) in kidney 
transplantation. Nine of our trans- 
planted patients were submitted to 
Palmaz stent insertion because of 
recurrence of renal artery stenosis 
after previous percutaneous translu- 
minal angioplasty or because of se- 
vere ostial stenosis. The post-stent- 
ing results were excellent in all pa- 
tients, with a follow-up period rang- 
ing from 1 to 3 years. The mean 
blood pressure (one-third systolic 
pressure plus two-thirds diastolic 
pressure) fell from 118.11 * 7.44 to 
103.21 * 9.25 mmHg; P c 0.001. Re- 
nal artery peak blood flow velocity 
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as determined by Doppler sonog- 
raphy fell from 352 f 73.24 cm/s to 
169.8 * 23.35 cmh; P c 0.001. The 
serum creatinine l-year after stent- 
ing was 1.3 * 0.3 mg/dl with a slight 
reduction with respect to the pre- 
stenting values (1.5 * 0.3 mg/dl; 
NS). As no complication occurred, 
we conclude that insertion of the 
Palmaz stent is a safe and effective 
way to treat recurrence of artery 
stenosis or ostial stenosis in renal 
transplanted patients. 
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Introduction 
Transplant renal artery stenosis (TRAS) is known to be 
the most frequent vascular complication in renal trans- 
plantation, with a reported incidence varying widely 
from 1 YO to 25 YO [7, 14, 311. This wide range reflects 
both the skill of the surgical team and the heterogeneity 
of donor and recipient vessels and the methodology of 
detection of renal artery stenosis. 

In relation to the arterial anastomotic site, the steno- 
ses can be proximal, due in general to recipient athero- 
sclerotic arterial disease, anastomotic or distal in the do- 
nor renal artery [25]. Anastomotic stenosis is usually re- 
garded as of technical origin due to a faulty surgical 
technique and/or to postoperative fibrosis. The etiology 
of distal stenosis is less clear, but it may be related to 
mechanical or immunological damage [23]. 

Four different treatment modalities are currently 
available for patients with TRAS: 

1. Medical management may be effective in controlling 
hypertension, but its effect on kidney function is not 
known. The conservative approach with medical 
management is generally indicated if the degree of 
stenosis is not hernodynamically significant andlor 
the degree of renal functional impairment is not sig- 
nificant [4]. On the other hand, there is agreement 
on the proposition that invasive correction of the 
stenosis is only justified when there is a reasonable 
expectation of success in improving hypertension 
and renal function or in stopping progressive renal 
deterioration [16, 17, 24, 301. Because correction is 
not without danger to the graft, only severe stenoses 
are corrected in most centers. Roberts et al. suggest 
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that, in order to improve the results of correctional 
interventation, the physiological significance of a 
stenosis should be demonstrated prior to proceeding 
with an interventation that may present a risk to the 
transplanted kidney [24]. 

2. Surgical revascularization may be successful in treat- 
ing TRAS, but this is a major operation with associat- 
ed morbidity. Due to the technical difficulty of ap- 
proaching vascular structures of an allograft that 
does not have collateral flow, the rate of graft loss af- 
ter vascular reconstruction is nearly 30% [3, 13,241. 
Surgery has been indicated for a long period as the 
primary treatment in cases of kinking and proximal 
stenoses. 

3. Percutaneous transluminal balloon angioplasty 
(PTA) has received considerable attention as a non- 
invasive treatment approach. This procedure 

Table 1 Characteristics of patients and anastomoses. A anastomot- 
ic site stenosis, P post-anastomotic site stenosis, E-S end-to-side 
anastomosis, E- E end-to-end anastomosis 

Patients Gender Age Anasto- Site of Time Follow-up 
mosis stenosis from Tx (months) 

(months) 

1 M 55 E-E A 48 35 
2 M 40 E-E A 2 33 
3 F 48 E-E P 6 22 
4 F 30 E-E A 6 32 
5 M 54 E-S A 28 36 
6 M 42 E-S A 48 46 
7 M 49 E-S A 18 47 
8 F 49 E-S P 3 30 
9 F 59 E-S P 7 17 

Informed consent before interventation was obtained from all 
achieves either a cure 0; an improvement in more 
than 70 ?'O Of [l1, 211. Lower rates have 
been reported and may be related to center expe- 
rience or the type of lesion [8, 9,241. PTA is usually 
recommended as the procedure of choice for TRAS, 
that are short, linear and relatively distal from the 
anastomosis [31' For Ostial 
rate Of [81 and carries a high risk Of complica- 
tion [28]. On the other hand, the recurrence rate Of 
stenosis after PTA may be as high as 30% [3, 9-11, 
211. 

4. Insertion of metallic stents has recently been used to 
treat recurrent Or Ostial artery 
this procedure in the 
limited [18]. 

patients. 
In all our patients, the lesion was dilated with a 4.8-French an- 

gioplasty balloon catheter passed through a valved 8-French intro- 
ducer sheath with a femoral approach before placement of the 
stent. To evaluate the immediate technique result after angioplasty 
and to position the stent precisely, we introduced an aortic catheter 
through a contralateral 

The intravascular stent was implanted over a stiff 0.5 mm guide 
PTA has a lower wire that was left in the renal artery. In all patients, the Palmaz en- 

doprosthesis was used. The stent was a stainless-steel tube which 
was crimped onto the same angioplasty balloon used for the previ- 
ous angioplasty. Using a hockey-stick-shaped device, the guiding 
catheter-balloon-stent assembly was then passed over the guide 
wire across the lesion. The delivery system was then withdrawn 
into the aorta, leaving the stent in place mounted on the balloon. 

even jf For accurate positioning of the endoprosthesis, angiography was 
st''' performed with the catheter introduced contralaterally to adjust 

the position of the stent. In the case of ostial stenoses, the endo- 
prosthesis was fitted to protrude 1-2 mm into the iliac or hypogas- 
tric arterial lumen. The balloon was then inflated and the stent 
was expanded to a diameter of 1-12 times that of the renal artery. 
The was then removed and post-procedural angiography 
was performed. 

of an ostial stenosis. 
Before the procedure, 5000 IU of heparin was administered Iv. 

Heparinization was maintained for 24 h at about 1250 IU per h, ti- 
trated to a level two to three times the normal partial thrombopias- 

Of transplantatlon 

The aim of the study was prospectively to evaluate the 
efficacy and safety of stenting in the treatment of 
TRAS in nine cadaver kidney transplanted patients af- 
fected by restenoses after previous PTA Or se- Figures 1 and 2 show a pre-mA and stent and a post-stent view vere ostial stenoses. 

Patients and methods tin time. 
Hemostasis at the puncture site was achieved with manual corn- we  describe the Palmaz stent insertion and the biologica1* radio- pression. The patient remained in bed for 36 h. mclopidin (500 mg) 

logical and clinical fOllOW-UP in nine renal patients was prescribed for 2 months and acetylsalicylic acid 300 mg mth- 
affected by restenoses or ostial stenoses. The patients were five out limit. 
males and four females, with a mean age Of 47.3 * years, and The technique is almost the same described by Blum et d. [s] transplant duration Of * 18.6 months (range 248) before for the treatment of ostial stenoses in the native renal artery. stenting. All patients had a severe TRAS documented by angiog- - - -  
raphy. Four anastomoses were end-to-end and five anastomoses 
were end-to-side. The site of the stenoses was ostial in six pa- 
tients. The follow-up period ranged from 17 to 47 months (Ta- 
ble 1). 

nine levels were monitored before stenting and during the follow- 
up period for at least 1 year. 

Statistical analysis of the data was performed with Student's t- 
test for quantitative variables. A value of P c 0.05 was considered 
statistically significant. 

Resutts 

33.5 * 9.9 months (range, 1747). 
All stenting procedures were technically successfu1, 

with a reduction Of trans-stenotic pressure gradient to  
less than 20 mm Hg. 

Blood pressure, color sono@aphy and Serum creati- The mean follow-up period for the total study group was 
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I 1 Renal artery angiogra- 
8: anastornotic stenosis pre- 
rting 

Fig.2 Renal artery angiogra- 
phy: immediate post-stenting 
result of anastornotic stenosis 

Significant procedure-related complications did not 
occuf and no early or late major complications were veri- 
fied. 

Follow-up data on blood pressure, antihypertensive 
medication need, color duplex sonography and renal 
function were available for all patients and are shown 
in Table 2. 

Patients showed a significant decrease of blood pres- 
sure with values of mean blood pressure of 118.7 * 

86.96 mmHg pre stenting, 104.33 * 14.87 after 1 week, 
102.44 f 8.72 after 1 month, 103.21 f 9.25 after 1 year; 
P < 0.001. Antihypertensive medications required to 
maintain blood pressure under control decreased in sev- 
en patients out of nine. After 1 year from stenting, only 
two patients needed two antihypertensive medications. 

The mean peak systolic velocity in the main renal ar- 
tery as detected by color doppler sonography decreased 
from 363.44 f 71.14 cm/s before stent insertion to 
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Table 2 Blood pressure, peak systolic velocity, serum creatinine and number of antihypertensive medications before and after stenting. 
BP blood pressure (mm Hg), PSV peak systolic velocity (cds) ,  SC serum creatinine (mgldl), M antihypertensive medications (number) 
Pts Pre-stent Post-stent 

1 week 1 month 1 year 

BP PSV SC M BP PSV SC BP PSV SC BP PSV SC M 

1 160/90 336 2.1 1 140180 197 1.9 130/80 205 1.8 140/80 180 1.8 0 

120180 143 1.8 140/90 160 1.5 120/80 175 1.4 1 2 160/95 505 2.1 2 

140180 156 1.2 140/70 170 1.2 170/100 190 1.2 1 3 170/110 464 1.3 2 

1501100 170 1.1 1501100 190 1.2 1401100 190 1.2 2 4 1601110 313 1.1 3 

150/95 135 1.4 150/95 140 1.4 150180 140 1.4 1 5 155/95 345 1.5 3 

1 140170 190 1.3 140170 210 1.3 150185 190 1.1 6 1501100 340 1.5 1 

120180 100 1.7 130190 160 1.4 1701105 162 1.5 2 7 1601100 348 1.6 2 

120170 160 0.8 120170 160 0.7 130180 177 0.9 1 8 155/85 300 0.8 2 

1701120 58 2.2 150/85 85 2.6 130/80 125 2.0 1 9 190/90 320 1.8 1 

(1W (97) (100) (113) 

(93) ( 106) (93) (113) 

(100) (103) (123) (130) 

(117) (116) (113) (127) 

(113) (113) (1 13) (1 15) 

(93) (93) (107) (117) 

(93) (103) (126) (120) 

(94) (94) (97) (108) 

(123) (136) (107) (107) 

145.44 ~t 43.87 c d s  after 1 week, to 169.8 f 23.35 cm/s 
after 1 year; P < 0.001. Mean serum creatinine after 
1 year reduced from 1.5 ~t 0.3 to 1.3 * 0.3 mgldl; NS. 

A control angiography performed after 1 year re- 
vealed in four patients only a slight intima hyperplasia 
without substantial restenosis. 

Discussion 
As surgical correction of TRAS has a graft loss rate of 
about 30% even in expert hands, PTA is now a well ac- 
cepted revascularization technique [6]. PTA is a less in- 
vasive procedure, can be repeated early in the case of 
restenosis and represents the preferred option when 
the stenoses are in the hilar or distal portion of the arte- 
rial renal bed. However, even if many reports in the 
literature address the role of percutaneous translumi- 
nal angioplasty in patients with TRAS and some of 
them suggest that angioplasty should be the initial treat- 
ment of choice for all such patients [27, 291, this tech- 
nique is not free of complications and failure that have 
been reported to occur more frequently than with sur- 

Most serious procedure-related complications of 
PTA are major injury to the renal artery, resulting in 
thrombosis or intimal flaps. For stenoses at the anas- 
tomotic line, ETA has a lower rate of success [8] and 
carries a high risk of complications [28]. Another seri- 
ous limitation to PTA is the elastic recoil of the arteri- 
al wall, which leads to restenosis with rates up to 33 % 

gery ~ 4 1 .  

P I *  

To overcome the problem of elastic recoil after an- 
gioplasty, recent reports recommend different types of 
intravascular stents for the treatment of non-ostial renal 
artery stenoses both in native and in transplanted kid- 
neys [12,15]. Metallic stents have been used to treat os- 
tial stenoses in native kidneys [5,22] and more recently 
in transplanted kidneys as well [18,23]. In some cases, 
stent placement has been suggested to provide effective 
non-operative management of flow compromising dis- 
section induced by PTA 121 and of vessel reclosure dur- 
ing PTA. 

We have now described nine renal transplanted pa- 
tients who had severe renal artery restenoses after pre- 
vious successful ETA or severe ostial stenoses. All pa- 
tients were treated with the Palmaz metallic stent in- 
sertion and were prospectively followed for at least 
1 year. 

Use of stents is a generally recognized procedure in 
the treatment of ostial lesions in native kidneys or  in 
the management of complications after renal artery 
PTA (occlusive dissections, early elastic recoil). The rel- 
evant literature describes use of stents also in kidney 
graft artery dilatation [19,26]. 

We were aware of complications due to stent implan- 
tation. Acute complications most frequently reported 
are thrombosis, groin hematomas, peripheral emboliza- 
tion, transient renal failure, subintimal dissection, stent 
misplacement or mobilization. Late complications are 
mostly represented by restenosis, usually caused by my- 
ointimal hyperplasia. This phenomenon is a result of the 
normal healing process in patients with vascular stents, 
with an initial thrombotic layer covering the stent struts 
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and its progressive replacement first by fibromuscular 
tissue and later by collagen [20]. 

In our nine patients we had no acute complications 
and prompt correction of the stenoses was achieved, as 
documented by the control angiography, the normaliza- 
tion of mean peak systolic blood flow at color Doppler 
sonography and optimal results on the hypertensive sta- 
tus. 

All patients were carefully monitored throughout the 
follow-up period ranging from 17 to 47 months. Clinical 
and radiological data at 1 year were optimal for all pa- 
tients, with a stable reduction of blood pressure and re- 

duction of antihypertensive medications. Color Doppler 
sonography showed peak velocities at the upper limits 
of the normal range, compatible with a slight restenosis 
due to the healing process mentioned above. Mean se- 
rum creatinine improved, even if not significantly. No 
patient had a worsening of renal function over the com- 
plete follow-up period. 

According to our experience, we suggest that due to 
its acceptable complication rate and high technical suc- 
cess, transplant renal artery stenting is a good therapeu- 
tic approach to treatment of ostial stenosis or restenosis 
after previous PTA. 
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