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Abstract

Introduction. Urological complications make up a significant percentage
in the structure of kidney graft loss and patient death in the early and
long-term period after transplantation. The most common urological
complication in the long-term period is ureter or anastomotic stricture,
which, according to various authors, occurs in 0.9-34%. However, now
there is no consensus in the treatment for recurrent strictures.

Case Report. We have presented a clinical case of successful treatment
for the stricture of the ureterovesical anastomosis after kidney transplant
from a brain-dead donor. During the first year after kidney
transplantation, after two reconstructive surgeries and repeated
placement of plastic stents, the patient was diagnosed with recurrent
stricture of the ureterovesical anastomosis, and therefore a coated nitinol

ureteral stent was implanted.
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Conclusion. This clinical case report demonstrates the feasibility of
effectively using a nitinol stent in the treatment of recurrent strictures of
the ureterovesical anastomosis after kidney transplantation. In some
cases, this technique can be considered as an alternative to repeated
surgical interventions. Further studies are needed to determine a more
precise treatment algorithm
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CTS, computed tomography scan
USE, ultrasound examination

PCS, pyelocaliceal system

Introduction

The occurrence of wurological complications after Kkidney
transplantation has decreased significantly in recent years. The routine
use of ureteral stents during the formation of the ureterovesical
anastomosis and the use of modern suture material made it possible to
minimize the risk of complications from the ureter of the transplanted
kidney. Nevertheless, given the high risk of graft loss and the need for
repeated interventions, this problem is still relevant.

The incidence of stricture development in the graft ureter is in the
range of 0.9-34%, according to various authors [1, 2]. Late strictures that



occur more than 3 months after transplantation are associated with poor
vascularization of the ureter and related to the presence of the following
risk factors: donor age over 65 years, long cold ischemia time, multiple
renal arteries, delayed renal graft function [3, 4]. To date, the optimal
surgical tactics for correcting ureteral strictures of a transplanted kidney
have not been yet defined. In the surgical clinic of the City Clinical
Hospital n.a. S.P. Botkin, when this complication develops, preference is
given to open reconstructive interventions both for the first recurrence
and for recurrence after the reconstructive intervention. Meanwhile, in the
clinical case described below, we faced a persistent recurrence of the

stricture, which required a change in treatment tactics in this patient.

Case Report

Patient R., born in 1961, underwent an allogeneic cadaveric kidney
transplantation on May 29, 2021, for the end-stage chronic renal disease
as a result of diabetic nephropathy. The postoperative period was
uneventful with the primary graft function; on the 14th postoperative day
the internal ureteral stent was removed, the patient was discharged from
hospital with a blood creatinine of 160 pumol/L.

The patient was re-admitted to the Hospital Department in July
2021 with symptoms of graft pyelonephritis. Ultrasound imaging (USI)
examination showed moderate ureteropyelocalicoectasia (pelvis 9 mm,
calyces 4-6 mm, ureter 5-6 mm). A clinical urinalysis revealed
leukocyturia and bacteriuria; according to the results of urine bacterial
culture, it was multidrug-resistant KIl. pneumonia in titer 10%. The
administered antibacterial therapy with meropenem at a dose of 1000 mg
intravenously twice a day and tigecycline 50 mg intravenously twice a
day, the urinary infection was stopped, urine culture was negative, and

the patient was discharged home with a blood creatinine of 169 umol/L.



The next hospitalization was at the end of August 2021 for an
increased blood creatinine level to 273 pmol/L identified during an
outpatient examination. According to ultrasound imaging, there was a
marked dilatation of the pyelocalyceal system (PCS) (pelvis 25 mm,
calyces 20-22 mm, ureter up to 6 mm) (Fig. 1). Clinical urinalysis dated

August 29, 2021 was without any specific findings.

Fig. 1. Ultrasonogram of the renal graft. Marked pyelocaliceal

dilatation (yellow arrow)

On September 30, 2121, puncture nephrostomy of the renal graft
was performed; at fistulography, there was a block at the level of the
ureter middle third. A decision was made to install an antegrade plastic
ureteral stent, which was performed on October 1, 2021. (Fig. 2). The
graft dysfunction resolved, the patient was discharged from hospital on

the 5th day having a blood creatinine level of 176 pumol/L.



Fig. 2. Ultrasonogram of the renal graft after ureteral stent

implantation (the stent is located in the renal pelvis) (yellow arrow)

Then, on November 19, 2021, the ureteral stent was
cystoscopically removed as planned. At the time of the procedure, the
graft function was satisfactory. The results of a clinical urinalysis showed
mild leukocyturia, moderate bacteriuria. A urine culture was taken for
microflora on November 20, 2021, and Kl. Pneumonia in titer 10*
resistant to main antibacterial drugs was detected 3 days later.
Antibacterial therapy was administered according to the following
scheme: meropenem 1000 mg intravenously twice a day, and tigecycline
50 mg intravenously twice a day. The control ultrasound examination on
November 22, 2021 revealed a recurrence of the graft PCS dilatation to
the values seen at the previous hospital admission, and therefore
nephrostomy was performed again. Due to the minimally invasive
treatment with a ureteral stent being ineffective, a decision was made to
perform reconstructive surgery. On November 29, 2021, a surgical
revision of the neoureterocystoanastomosis was performed, during which

the anastomotic area compression by surrounding dense scar-necrotic



tissue was revealed. The graft ureter was resected within a satisfactory
blood-perfusion area and reimplanted into the bladder with the placement
of an internal ureteral stent. The postoperative period was uneventful. The
stent was removed as planned 4 weeks later, on December 27, 2021. The
nephrostomy was removed after another 2 weeks and a series of
fractional clampings. During control ultrasound examination after the
nephrostomy removal, a moderate dilatation of the pelvis still remained.

Repeated hospital admission was in June 2022 for the renal graft
dysfunction (blood creatinine level 412 umol/L); ultrasound showed a
pronounced PCS dilatation; a recurrent ureteral stricture was diagnosed
(Fig. 3); and on June 09, 2022, percutaneous nephrostomy was
performed; during fistulography the contrast did not enter the ureter from
the pelvis (Fig. 4).

Fig. 3. Ultrasonogram of the renal graft 6 months after reconstructive

surgery. Pyelocaliceal dilatation (yellow arrow)



Fig. 4. Fistulogram. Recurrent stricture of the ureterovesical

anastomosis (yellow arrow)

On June 15, 2022, an antegrade plastic ureteral stent was placed,
and the nephrostomy was removed. After 5 weeks, on July 19, 2022, the
stent was removed. A control ultrasound examination revealed
pronounced ureterocalicopyelectasia (Fig. 5), which required repeat
nephrostomy on July 26, 2022. A decision was made to perform repeated

reconstructive surgery.



Fig. 5. Ultrasonogram of the renal graft, July 19, 2022. Pyelocaliceal

dilatation (yellow arrow)

On July 28, 2022, a surgical revision of the ureterovesical
anastomosis was performed. An extended (up to 3.5 cm) stricture of the
graft ureter was detected. The ureter was resected within healthy tissue
and reimplanted with the placement of an internal plastic stent. After 3
weeks of exposure, the stent was removed on August 18, 2022. Fractional
clamping of the nephrostomy drainage again led to an increase in the
blood creatinine level and the graft PCS dilatation, which was regarded as
a recurrent stricture. The surgical treatment being ineffective, a decision
was made to install a self-expanding endoprosthesis in the graft ureter for
an indefinite period.

On September 05, 2022, antegrade placement of a coated nitinol
Hilzo Covered Ureteral Stent 7 mm x 100 mm (BCM Co., Ltd, Korea).
The nephrostomy was removed simultaneously. The postoperative course

was uneventful, urodynamics were restored, and the graft function



returned to normal. The patient was discharged for outpatient follow-up
having a blood creatinine level of 153 umol/L.

During follow-up for a year, the graft function was satisfactory (the
blood creatinine level was 160 pmol/L); no episodes of urinary infection
were observed. According to the results of an ultrasound examination
dated December 20, 2023, there was a slight PCS dilatation; according to
a computed tomography (CT) of the abdominal and pelvic organs, the

stent location was adequate (Fig. 6).

Fig. 6. Abdominal computed tomography scan (native). Stent in the
ureter of the kidney graft (yellow arrow)



On January 16, 2024, the patient was hospitalized for the
complaints of pain on urination and a feeling of incomplete bladder
emptying. The graft function was satisfactory (blood creatinine level was
142 pmol/L). Clinical urinalysis revealed bacteriuria and moderate
leukocyturia. Due to the detected increase in KI. Pneumonia with a titer
of 10° in urine culture on January 17, 2024, an intravenous antibacterial
therapy was started with meropenem at a dose of 1000 mg twice a day
and tigecycline 50 mg twicw a day. According to the results of the
ultrasound examination, there was a moderate dilation of the renal graft
pelvis. A computed tomography scan of the abdominal cavity and pelvis
was performed, which revealed a complete distal migration of nitinol
stent. On January 19, 2024, cystoscopy was performed; the stent was
removed without technical difficulties. In the postoperative period, there
were neither dysfunctions nor dilation of the renal graft PCS. Urine culture
for bacterial microflora on January 21, 2024 was negative. The patient was
discharged on the 7th day.

At the time of follow-up visit on March 9, 2024, the graft function
was satisfactory; no signs of urinary infection or recurrence of ureteral

stricture were detected.

Discussion

The development of ureteral stricture of a kidney graft is a
complication that negatively affects the kidney transplantation results [4].
To date, a number of methods have been proposed for the treatment of this
complication, including both reconstructive interventions and minimally
invasive technologies consisting of long-term stenting of the ureter with a
plastic double-J stent [4-8]. However, the priority algorithm for treating
ureteral stricture of a transplanted kidney has not been defined to date. In
our opinion, long-term ureteral stenting should hardly be considered as the



optimal method of definitive treatment due to the relatively low efficacy
and a high risk of developing urinary infection with the presence of
multidrug-resistant ~ flora, which is especially dangerous for
iImmunocompromised patients. In our practice, we most often give
preference to reconstructive interventions with reimplantation of the ureter
into the bladder or with the formation of an anastomosis with the native
ureter. We should note that such interventions require preventive drainage
of the graft urinary tract and control of the infectious process. Based on
world literature data and our own experience, we consider this approach to
be the most optimal option for this category of patients.

The presented Case Report is so far the only one in our practice
where the stricture persistently recurred, and we did not find the technical
feasibility to perform another reconstructive surgery. We should note that
we did not consider the reconstruction with using the native ureter due to
the previous ipsilateral nephroureterectomy for renal cell carcinoma 3
years before transplantation. In this regard, we decided to implant a
coated nitinol stent as the only possible intervention to preserve a
functioning graft. At the time of its placement, we considered maintaining
the stent exposure for an indefinitely long period, since we had already
had experience of unsuccessful interval treatment with a plastic stent. It is
worth to note that during the year of an active follow-up of the patient, no
episodes of clinically significant urinary infection or graft dysfunction
were recorded.

During the patient's last hospitalization, we detected a complete
distal migration of the stent into the bladder, and no recurrence of the
stricture was noted. This phenomenon is most likely due to the self-
expanding property of the coated nitinol endoprosthesis (stent), which
created a wide “framework” for the scarred wall of the ureter, preventing

stenosis of its lumen.



Thus, the placement of a coated nitinol self-expanding stent was an
effective treatment option in a kidney transplant recipient with recurrent
graft ureteral stricture and repeated reconstructive and minimally invasive

interventions using plastic stents.

Conclusion

This Case Report has demonstrated the possibility of an effective
use of nitinol stent in the treatment of recurrent strictures of the
ureterovesical anastomosis after kidney transplantation. In some cases,
this technique can be considered as an alternative to repeated surgical

interventions.
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