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Transplantat
ABSTRACT

Purpose. The aim of the study was to evaluate the effectiveness of minimally invasive
treatment of ureteral strictures and describe the technique that we used for retrograde
placement of ureteral stent in transplant kidneys.
Material and methods. We reviewed the medical cards of all transplant kidney patients
with persistent ureteral strictures who were managed with periodical ureteral stent
placement and balloon dilatation between 2008 and 2016. Different maneuvers that were
used to overcome the difficulties for retrograde ureteral stent placement and exchange
were discussed. Clinical characteristics and treatment outcomes of the study cohort were
analyzed.
Results. Between 2008 and 2016, a total of 1026 transplantations were performed in our
clinic, and ureteral stricture was found in 13 patients (1.26%). Of the 13 patients, 8 were
treated with periodic ureteral stent insertion and balloon dilatation. Ureteral stent inser-
tion or stent exchange was performed in 52 transplant renal units. The overall success rate
of retrograde ureteral stent insertion at the first attempt was 75% and stent exchange
success rate was 100%. Renal function remained stable in all patients during a median
follow-up of 41 months (range, 13e60 months). No other local or systemic complication was
encountered and no stent encrustation was noted.
Conclusions. Endoscopic management of ureteral stricture by periodical retrograde
ureteral stent replacement and balloon dilatation is safe, effective, and highly successful in
transplant patients who are not eligible for open reconstructive surgery.
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KIDNEY transplantation is the treatment of choice for
patients with end-stage chronic renal failure because

this treatment ensures a high survival rate and a much better
quality of life than dialysis. Nevertheless, post-transplant
complications, which occur in 4% to 15% of patients,
according to the literature, continue to be a cause for
concern because these complications are responsible for
many organ losses and sometimes death [1]. Ureteral
stricture is the most common urologic complication after
renal transplantation, and most of the strictures are located
at the ureterovesical anastomosis [2]. Open surgery with
ureteral reimplantation or anastomosis between the native
ureter and the renal pelvis is the first-line treatment with
good long-term results [3]. However, open surgery
carries potential risk for the transplanted kidney and can
be challenging because these patients are under
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immunosuppressive treatment that may cause fibrosis
around the kidney. Also, patients with ureteral stricture can
be presented with impaired renal function, which puts the
patient in the high-risk category for open surgery. Hence,
minimal invasive approach to ureterovesical obstruction has
gained popularity in recent years [4].
The ureterovesical anastomosis transplant patients is often

placed at the dome of the urinary bladder. Therefore, ureteral
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stent insertion or exchanging an indwelling stent can be
challenging because of the sharp angle of neo-orifice, and
hence, direct cystoscopic insertion of the stent may be
impossible. Renal drainage with a nephrostomy tube is an
option to preserve renal function in patients who are not
appropriate candidates for open surgery. However, neph-
rostomy tube has significant limitations as a long-termsolution
that may hinder the patient’s maneuverability, decrease the
patient’s quality of life, and increase the risk of infection.
Therefore, the nephrostomy tube is usually replaced with
ureteral stent necessitating periodic stent exchange [5].
The present study describes the details of the technique

used to overcome the difficulties during retrograde cysto-
scopic stent insertion and stent replacement in transplanted
kidneys with ureteral strictures. The study also describes the
success rate of the procedures.

MATERIALS AND METHODS

At our institution’s kidney transplantation center, 1,026 kidney
transplantations (860 live donors, 166 deceased donors) were per-
formed between 2008 and 2016. Thirteen patients (1.26%) were
diagnosed with ureteral obstruction. Of these 13 patients, 5 patients
(0.48%) were treated with open surgery (4 patients with ureter-
oneocystostomy, 1 patient with boary flap ureteroplasty). The
remaining 8 patients (0.78%) were treated endoscopically. The in-
clusion criterion for endoscopic management was patients with
comorbidities precluding surgical management. The patients
treated endoscopically were included in the study cohort.

Data were collected retrospectively after institutional review board
approval and included follow-up renal function tests with radiologic
imaging and intra- and postoperative parameters. All patients
received prophylactic antibiotics before surgery or were treated with
an antibiotic course according to preoperative urine culture result.

Endoscopic Management

All procedures were performed in supine lithotomy position under
general anesthesia. Cystoscopy was performed to identify the
Fig 1. (A) A retrograde pyelogram demonstrates the location and ex
with ballon dilatation cathater.
neo-ureteral orifice location with a 30� lens endoscope; if the orifice
could not be identified, suprapubic compression was applied or the
bladder was evaluated at different levels of fullness with a 70� lens
endoscope to obtain a larger visual area. After localization of the
ureteral orifice, a Roadrunner hydrophilic PC guidewire (0.038-inch
[145 cm]; Cook Surgical, Indianapolis, Ind, United States) was used
to access through the ureteral lumen. If the sharp angle of scope
and axis of the ureter could not be crossed, a 5 Fr urology torque
catheter (0.038-inch [65 cm]; Boston Scientific, Natick, Mass,
United States) was used to redirect guide wire. Fluoroscopy was
used routinely during the insertion of the guide wire. A 5 Fr ureteral
catheter was passed over the guide wire, and once the catheter was
advanced in the kidney, the guide wire was withdrawn. A retrograde
pyelogram was performed to determine the location and extent of
the stricture (Fig 1A). After the extent of the stricture was deter-
mined, a sensor straight tip guide wire (0.035-inch [150 cm]; Boston
Scientific, El Coyol, Costa Rica) was inserted through the ureteral
catheter up to the kidney, and after that the catheter was with-
drawn. The strictured area of the ureter was dilated with UroMax
Ultra balloon dilatation catheter (18 F/10 cm) under fluoroscopy
imaging, (Boston Scientific, Galway, Ireland; Figs 1B and 1C).
Thereafter, the ureteral balloon catheter was withdrawn and a 6 Fr
Double J ureteral stent was advanced over the guide wire under
direct vision through the cystoscope and with fluoroscopic control.
Slow and cautious pulling on the wire while advancing the stent
helps to direct the stent toward the ureteral orifice. A 16-cm Double
J stent was used to avoid a long-curled stent in the bladder. Next,
the wire was removed, and the distal part of the stent coiled in the
bladder.

In the case of the ureteral stent exchanging, the patient was
placed in supine lithotomy position under general anesthesia, and
the neo-orifice of the transplanted ureter and the ureteral stent was
localized with a 30� lens cystoscopy optic. The straight tip sensor
guide wire (0.035-inch [150 cm]; Boston Scientific, El Coyol, Costa
Rica) was inserted through the ureter orifice next to the ureteral
stent and a 5 Fr urology torque catheter (0.038-inch [65 cm]; Boston
Scientific) was used to redirect guide wire (Fig 2A). The position of
the guide wire in the transplanted kidney was checked under fluo-
roscopy (Fig 2B), and thereafter the ureterovesical junction of the
ureter was dilated with UroMax Ultra balloon dilatation catheter
tent of the stricture. (B, C) The strictured area of the ureter dilated



Fig 2. (A) After localization of the neoorifice of the transplanted ureter, the straight tip sensor guide wire inserted through the ureter
orifice next to the ureteral stent and a 5 Fr urology torque catheter was used to redirect guidewire. (B) The position of the guide
wire in the transplanted ureter was checked under fluoroscopy. (C) The ureterovesical junction of the ureter is dilated with ureteral
balloon dilatation catheter. (D) New ureteral stent is advanced through the cystoscope and over the guide wire under direct vision
and flouroscopic control.

Table 1. Patient and Treatment Characteristics of the Study
Cohort
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(18 F/4 cm; Boston Scientific, Galway, Ireland; Fig 2C). After the
ureteral stent was withdrawn, a new ureteral stent was advanced
through the cystoscope and over the guide wire under direct vision
and fluoroscopic control (Fig 2D).
Patients 8
Male 6
Female 2

Median age (year) 42 (36e52)
Time from transplantation to stricture (month)

�3 mo 5
>3 mo 3

Procedure 52
Successful retrograde first stent placement n (%) 6 (75%)
Successful retrograde stent exchange n (%) 44 (100%)

Median stent dwelling time (mo) 6.8 (5.4e7.6)
Median operating time (min) 28 (24e42)
Median follow-up time (mo) 41 (13e60)
RESULTS

Among 1,026 kidney transplantations performed at our
center, ureteral strictures were found in 13 patients
(1.26%). Eight of the patients (0.78%) were managed with
repetitive ureteral stent insertion and balloon dilatation.
This study evaluated 52 renal unit ureteral stent placements
and exchange procedures.
Patient and treatment characteristics are described in

Table 1. Six patients were male, and the median age of the
study cohort was 42 years (range, 36e52 years). Time from
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transplantation to the occurrence of ureteral stricture
was <3 months in 5 patients and >3 months in 3 patients.
The median operative time for stent exchange was 28

minutes (range, 24e42 minutes). The median stent endw-
elling time was 6.8 months (range, 5.4e7.6 months), and the
median follow-up was 41 months (range, 13e60 months).
At the time of diagnosis, ureteral stent placement was

performed with a retrograde approach in 6 of 8 patients
(75%), but ureteral stent could not be inserted in a retro-
grade fashion in 2 patients because of severe stricture of the
ureterovesical junction. Hence, stent placement with an
antegrade approach was performed at the same session. A
total of 44 stent exchange procedures (100%) were per-
formed successfully with a retrograde approach. By using
the described stent insertion technique, a successful stent
placement or exchange in the first attempt was achieved in
50 of 52 renal units (96.1%). No major complication was
determined except for 2 patients in whom ureteral stent
insertion was performed by an antegrade fashion under
guidance of ultrasonography and fluoroscopy. This compli-
cation was classified as a grade III complication according to
the Clavien classification [6]. Macroscopic hematuria
developed for 1 patient in whom the ureteral stent was
inserted by antegrade fashion; hematuria resolved within 6
hours spontaneously without the need for further interven-
tion. No complication was observed in the patients under-
going ureteral stent placement.
The median follow-up and stent indwelling times were 41

months (range, 13e60 months) and 6.8 months (range,
5.4e7.6 months), respectively. Hydronephrosis developed in
none of the patients, and the renal functions remained
stable during follow-up period.
DISCUSSION

Ureteral stricture formation on the ureterovesical anasto-
mosis is one of the most common complications after kidney
transplantation, with an incidence of 1% to 4.5% [5]. The
major etiological factor for ureteral strictures is ureteral
devascularization, but poor surgical technique and extrinsic
obstruction can also be responsible [7]. The overall stricture
rate in our series was 1.26% (n ¼ 13), a result similar to that
reported in the literature. Although open surgery (ureteral
reimplantation or anastomosis between the native ureter
and the pelvis) is the first-line treatment for ureteral stric-
ture with good long term results, an open procedure may be
challenging and has significant risk for the transplant kidney
[3]. The main factor contributing to the significant difficulty
of the open procedures is immunosuppression. Immuno-
suppressive drugs are known to have profibrotic and
ischemic properties. Therefore, perinephric, capsular, and
subcapsular fibrosis and loss of capsular vessels are common
findings in renal transplants, making surgical interventions
difficult [8]. Also, open surgery is associated with greater
morbidity, longer hospitalization, prolonged recovery, and a
higher risk for more serious complications such as graft loss
and perioperative mortality [9]. Thus, minimally invasive
approach for the management of renal transplantation
complications has gained popularity in recent years. In our
transplant patients, when ureteral stricture is diagnosed, the
surgical approach was the endoscopic management with
ureteral balloon dilatation and ureteral stent insertion.
However, if the hydronephrosis is persistent or graft func-
tions are deteriorated, open reconstructive surgery becomes
the gold standard treatment option. As open surgical
procedures, ureteroneocystostomy was applied to 4 patients
and boari bladder flap urethroplasty was performed in 1
patient.
After development of advanced surgical instruments and

the advancement of endourologic techniques, various
minimally invasive approaches have been reported for the
management of ureteral obstruction as an alternative to
open surgery. Among endourological techniques, dilatation
alone was the most common procedure, with a success rate
of 59.6%. However, dilatation accompanied with proced-
ures such as laser, electrocautery, or endo-ureterostomy
reached the highest success rate (75.5%) [10]. In our
study population, we approached ureteral strictures by
periodic ureteral stent exchange with ureteral balloon
dilatation.
Ureteral stent placement can be performed in an ante-

grade or a retrograde approach. Although the antegrade
approach is technically more feasible for insertion of the
ureteral stent, it presents greater difficulty for removing and
exchanging an indwelling stent. In addition, performing a
percutaneous puncture to a precious and fragile trans-
planted kidney may not be harmless. Therefore, it seems
more reasonable to try the retrograde approach as the initial
approach. If the retrograde approach had failed, the ante-
grade approach was applied. In our study population,
antegrade ureteral stent was inserted in 2 patients in whom
the retrograde approach was unsuccessful owing to severe
ureteral stricture and ureteral tortuosity. However, there
was no more need for an antegrade approach for stent
removal and stent exchange for these patients during the
follow-up period.
The main challenge during stent insertion is the locali-

zation of the neo-orifice and advancement of the stent
through the angulated route of the ureter. The sharp angle
of the orifice and its localization on the dome of the
bladder makes it sometimes impossible to pass the guide-
wire through into the ureter. Most of the time, the
guidewire slides out of the neo-orifice through to the
posterior bladder wall. Exerting too much pressure toward
the bladder neck and the posterior wall of the bladder
during our attempts for insertion of the guide wire into the
neo-orifice were most often the reasons for an unsuccessful
procedure. Few reports in the literature describe the
technique for a retrograde approach to the transplant
kidney. Gerrard et al [11] described their experience with
40 patients in whom 52 retrograde stent insertions were
attempted and 11 patients in whom 27 stent exchanges
were attempted. The overall success rate was 53.8% in the
first group and 85.2% in the stent exchange group. The
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authors noted that advancing the stent over a wire is usu-
ally easy if a rigid cystoscope is used.
We recently described our technique for accessing a

transplant kidney for lithiasis in which all of the retrograde
attempts to access the ureter were successful [12]. The
localization of the ureter orifice was found with a 70� lens
optic, and redirecting the guide wire was performed with
tongue catheter. For the patients with ureteric strictures,
we mimicked the technique we use for access to transplant
kidney ureteric stones. In this technique, we performed
balloon dilatation to the ureteral neo-orifice. The stent is
advanced over the guide inside the rigid cyctoscope to
prevent coiling of the stent inside the bladder and to exert
pressure through the ureteral orifice. This technique was
successful in 6 of 8 patients (75%) and for technically
failed cases stent inserted by antegrade approach at the
same session. Gerrard et al [11] reported their success rate
for the retrograde stent insertion as 53.8% and success rate
for stent exchange as 85.2%. They used a 70� lens optic for
the localization of the neo-orifice and advanced the stent
over the guide inside the rigid cystoscope. In case they
could not insert the guide inside the ureter, they used a
flexible cycstoscope to overcome the sharp angle of neo-
ureter orifice, but most often they could not overcome
this challenging situation. We found that the solution to
this challenge was to use a torque catheter and roadrunner
hydrophilic guide wire to redirect and insert the guide wire
through the ureter neo-orifice and to overcome the stric-
ture. Advancing the stent over the guide wire through the
cystoscope, paying special attention to keep the cystoscope
near the neo-orifice, and keeping the view of cystoscope, is
mandatory. By this technique, ureteral coiling inside the
bladder was prevented, and retrograde-created pressure
made it possible to push the stent inside the ureter effi-
ciently. Our retrograde stent insertion rate by the first
attempt was 75% (6 of 8 patients) and the grade stent
exchange rate was 100% (44 renal units). We performed
ureteral balloon dilatation routinely for every ureteral
stent exchange procedure. Rabenalt et al [13] treated the
ureteral stricture of transplanted kidney by antegrade
balloon dilatation in 8 patients but achieved long-term
success in only 1 patient [13]. In their study, they inser-
ted the ureteral stent after the ureteral balloon dilation
and removed it 3 weeks later. However, in our cases, we
kept the ureteral stent after balloon dilatation and
exchanged it every 6 months.
Halstuch et al [5] performed ureteral stent placement and

exchange through a 14/16 Fr access sheath, and the success
of the technique in the first attempt was 31 of 32 renal unit
(96.9%). They exchanged the ureteral stent in a median
time of 12.8 months, and they did not observe stent
encrustation during a follow-up period of 58 months. In
addition, hydronephrosis was observed in none of their
patients, and graft function remained stable except for the
patients in whom graft rejection developed [5]. In our study,
the retrograde ureteral stent placement at the first attempt
was achieved in 6 of 8 patients (75%), and stent exchange
was successful in all patients by retrograde approach
(100%). We preferred not to use access sheath for ureteral
stent exchange. The use of a ureteral access sheath may be
advantageous but it is not without complications, with up to
46.5% of patients having ureteric wall injury during retro-
grade intrarenal surgery [14].
Urinary tract is the most common post-transplantation

infection site, and long-term stenting can increase the risk
of urinary tract infection [15]. In our study, we reported no
urinary tract infection during follow-up periods; Halstuch
et al [5] likewise reported that no patient required admis-
sion owing to overt urinary tract infection during a median
follow-up period of 58 months, except for 2 patients with
asymptomatic bacteriuria.
CONCLUSIONS

Endoscopic management of ureteral stricture after kidney
transplantation by periodic replacement of indwelling ure-
teral stent and ureteral balloon dilatation by retrograde
approach is effective and safe in the patients who are not
amenable to open surgery.
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