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ABSTRACT

Objectives. To evaluate the outcome of endoscopic treatment of symptomatic ves-
icoureteral reflux (VUR) in patients with VUR in both transplanted and native renal units.
Material and Methods. Between January 2014 and December 2019, 23 transplanted
patients with symptomatic VUR with reflux in both transplanted and native kidney were
included in the study. All patients were patients with a history of kidney failure due to
reflux nephropathy. A voiding cystourethrography was performed after at least 1 episode of
acute glomerulo pyelonephritis or deterioration of the graft function. All patients under-
went a urine culture and an ultrasonic evaluation preoperatively. A dextranomer/hyal-
uronic acid bulking agent was injected via endoscope by a rigid metal needle around a
double J stent. Clinical success was defined as absent of febrile urinary tract infection
during the follow-up period.
Results. The procedure was applied in 52 effected renal units; of these, 27 were trans-
planted kidneys, and 25 were native kidneys. Overall clinical success was achieved in 69.6%
(N ¼ 16) of patients. The success rate after the first procedure was 52.2% (N ¼ 12),
whereas 17.3% (N ¼ 4) achieved success after the second treatment. No intraoperative
complications occurred throughout the endoscopic procedure. Minor postoperative com-
plications included 2 (10%) cases of self-limiting episodes of hematuria that did not require
intervention.
Conclusion. Endoscopic treatment of symptomatic VUR for both transplanted ureter
and native ureter is a safe treatment in most of the patients. Therefore, endoscopic ureteral
injection is a treatment modality with low morbidity that should be preferred to open
surgery as first-line treatment in this subgroup of patients.
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VESICOURETERAL reflux (VUR) is a relatively com-
mon condition in renal transplanted patients occurring

in 10% to 86.4% [1,2] of the cases. This condition depends
mostly on the anastomosis technique that is used. Asymp-
tomatic VUR does not lead to febrile urinary tract
infections or impair long-term function and survival of the
transplant [3]. In contrast, VUR into the transplanted kid-
ney with recurrent episodes of urinary infections is consid-
ered to be a cause of graft damage [4]. The rate of
symptomatic VUR is around 3%. Therefore, the treatment
of reflux in patients with recurrent urinary tract infection
(UTI) is mandatory [4]. Symptomatic VUR also can occur
0
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in the native kidney of transplanted patients. This condition
also may affect the transplanted kidney. In cases in which
recurrent UTIs occur and VUR is present in both the native
and transplanted kidney, it is not always possible to deter-
mine the major source of the problem. The primary treat-
ment for symptomatic VUR is open surgical reimplantation,
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which has a mortality rate of 16% to 53% [5,6]. In cases with
both VUR in the native and transplanted kidney, nephrec-
tomy for the native kidney also may be required, which may
increase the overall morbidity and mortality rates. The
relatively high mortality rates and the technical difficulty of
open surgery led surgeons to search for less invasive treat-
ment modalities [7e9].
Endoscopic treatment of VUR with bulking agents is

associated with low morbidity (10%) and relatively high
success rates (60%-86%) [10e12]. Endoscopic treatment is
the preferred treatment modality for symptomatic VUR
patients in transplanted patients in our clinic. In the current
study, we evaluated the outcome of endoscopic treatment of
symptomatic VUR in patients with VUR in both trans-
planted and native kidneys. To our knowledge, this is the
first study about this subgroup of patients with transplanted
kidneys.
MATERIAL AND METHODS

The data of 3810 patients who underwent kidney transplantation
between January 2014 and December 2019 in our center were
evaluated retrospectively. Patients with recurrent febrile UTIs or
deterioration of the graft function secondary to VUR were defined
as symptomatic VUR. One hundred fifty patients were diagnosed as
symptomatic VUR; 23 of them had reflux in both transplanted and
native kidney. The patients of this subgroup had a history of kidney
failure owing to reflux nephropathy. Due to the retrospective nature
of the study, approval from the ethical committee of the hospital
was not obtained.

Antireflux ureteral implantation during transplantation using the
Lich-Gregoir technique was performed for all patients. A double J
stent was routinely inserted in the ureter to protect the anastomosis
and removed on the 14th postoperative day. Urinary infection was
defined as a positive urine culture containing more than 105/mL
pathologic bacteria. The International Classification System was
used to classify VUR [13].

A voiding cystourethrography (VCUG) was performed after at
least 1 episode of acute glomerulo pyelonephritis or deterioration
of the graft function. All patients underwent a urine culture and an
ultrasonic evaluation preoperatively.

Endoscopic Procedure

The patients were positioned in supine lithotomy position under
general anaesthesia. A 30-degree cystoscope was used to identify
the neo-orifice location. Evaluation of the bladder in different levels
of fullness with a 70-degree lens cystoscope to obtain more visual
area was performed in cases where the neo-orifice could not be
located. A 9.5-10 F semirigid ureterorenoscope was used in cases in
which the guidewire could not be placed owing to the sharp angle. A
roadrunner hydrophilic PC guidewire (0.03800145 cm) (Cook Sur-
gical, Indianapolis, Ind, United States) was used for guidance. In
patients in whom the angle between the axis of the scope and the
ureter could not overcome, a 5 F urology torque catheter is used to
redirect the guidewire. A double J stent (16 cm, 4.8 F) was inserted
over the guidewire under fluoroscopic guidance. The dex-
tranomer/hyaluronic acid (DX-HA, Dexel) bulking agent was
injected via endoscope by a beveled rigid metal needle. The bulking
agent was injected at the level of the ureteral neo-orifice perimeatus
around the double J stent until the orifice was completely
obliterated (Fig 1). A urethral catheter was placed to be able to
monitor the urine output for 24 hours. For the native ureter, a 17 F
cystoscope and a beveled rigid metal needle were used for injection.
The injections were performed using subureteric transurethral in-
jection, hydrodistention implantation technique, or the double
hydrodistention implantation technique, depending on the anatomy
of the ureteral meatus and the surgeon's preference. Serum creat-
inine levels were evaluated before discharge. The double J stent was
removed on the 10th postoperative day. Clinical success of the
treatment was defined as the absence of febrile UTI during the
follow-up period. Patients with recurrent febrile UTIs were defined
as failed endoscopic treatment. These patients underwent a VCUG.
All patients were evaluated with serum creatinine measurements,
ultrasonography, and urine culture in the first postoperative month.

Statistical Analysis

Continuous variables were presented as the mean � standard
deviation and the medians. Categorical variables were presented in
percentages and numbers. SPSS Statistics 22.0. was used for sta-
tistical analyses.
RESULTS

A total of 23 patients with VUR in both the transplanted
and native kidney were diagnosed. The average age of the
patients was 36.5 (20-67). There were 12 male and 11 fe-
male patients. All of the transplantations were from live
donors. Four patients had a history of second trans-
plantation. The clinical presentation of the patients with
VUR was as follows: 12 patients (52.17%) had at least 2
febrile UTI attacks, 5 patients (21.74%) had deterioration
of graft function gradually, 4 patients (17.39%) had febrile
UTI and deterioration of graft function, and 2 patients
(8.70%) had urosepsis.
The procedure was applied in 52 affected renal units; 27

of these were transplanted kidneys, and 25 were native
kidneys. Four patients had reflux in the 2 transplanted kid-
neys and in 1 of the native ureter. Two patients had reflux in
the transplanted kidney and in 2 native ureters. Preoperative
reflux grade evaluation revealed VUR grade II, III, IV, and
V in 25.9% (N ¼ 7), 55.5% (N ¼ 15), 14.8% (N ¼ 4), and
3.7% (N ¼ 1) of the transplanted kidneys, respectively, and
VUR grade II, III, and IV in 52% (N ¼ 13), 40% (N ¼ 10),
and 8% (N ¼ 2) of the native kidneys.
Symptomatic VUR was diagnosed at the mean of 28.3

months (5-140) after the kidney transplantation. The me-
dian time of follow-up after endoscopic treatment was 15.2
(11-47) months. The mean amount of injection (Deflux) was
1.34 � 0.59 cc (0.5-2) for the native kidney and 2 � 0.65 cc
(1-3) for the transplanted kidney. A double J stent could be
placed with a retrograde approach in all patients.
Overall clinical success was achieved in 69.6% (N ¼ 16)

of patients. The success rate after the first procedure was
52.2% (N ¼ 12), whereas it was 17.3% (N ¼ 4) after the
second treatment. Overall, 52 injections were performed in
23 patients. In 3 patients, persistent reflux was observed in
the native and transplanted kidney on postoperative
VCUG. Three patients had reflux only in the transplanted



Figure 1. (A)Visualization of the neo-ureteral orifice with 70� cystoscope. (B)Injection of the bulking agent into the ureter and around
the ureter neo-orifice. (C) Injection of the bulking agent into the ureter and around the ureter neo-orifice. (D)Visualization of the ureter at
the end of the procedure.
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kidney, and 1 patient had reflux only in the native kidney.
Febrile UTIs persisted in 5 (71.4%) of the failed patients. In
2 patients in whom endoscopic treatment failed, ureteral
reimplantation and nephrectomy were performed. One
patient underwent a second renal transplantation. The
remaining 4 (57.1%) patients who did not accept an open
surgical treatment were scheduled under antibiotic
prophylaxis.
The mean creatinine level was 1.75 (0.9-12) preopera-

tively, and 1.26 (0.8-6) in the postoperative follow-up of 15.2
months.
No intraoperative complications occurred throughout the

endoscopic procedure. Minor postoperative complications
included 2 cases (10%) of self-limiting episodes of hema-
turia, which did not require intervention. One patient (5%)
had 1 episode of UTI after the first postoperative week.
There were no episodes of retention and ureteral obstruc-
tion. Major complications were not observed.
DISCUSSION

Reflux Nephropathy is a well-established issue for both
native and transplanted kidney after transplantation [14].
The gold standard treatment of VUR is surgical reimplan-
tation, which can be associated with complications such as
stenosis, fistula, or even loss of the kidney. Therefore, sur-
geons tend to seek more noninvasive treatment modalities.
Endoscopic treatment of primary reflux with subureteral
injection provides excellent outcomes with a success rate of
95% [15e17]. The incidence of secondary VUR in trans-
planted kidneys is around 86.4% [2,3].
VUR in transplant patients can occur for different rea-

sons. The ureteroneocystostomy technique is an important
factor for the occurrence of VUR. The Lich-Gregoir tech-
nique was performed for all cases in our study group.
Reconstructing a submucosal tunnel with adequate length is
a crucial part of the procedure [9,10]. An antireflux tunnel
of at least 3 cm is recommended to prevent VUR [18,19].
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Surgeon experience and stenting are other factors that may
be associated with the occurrence of VUR [20]. In our
study, all procedures were performed by 2 different surgical
teams. Additional factors, such as bladder dysfunction and
quality of the bladder wall, can affect the occurrence of
VUR.
There are only a few studies on endoscopic subureteral

injection therapy for symptomatic VUR after renal trans-
plantation. These studies reported relatively high success
rates with the endoscopic approach [9e11]. To our knowl-
edge, there is no study reporting on endoscopic treatment of
VUR in transplanted kidneys and primary or secondary
VUR of the native kidney, simultaneously. These patients
had symptomatic VUR with recurrent UTIs and/or pro-
gressive deterioration of the graft function. The problem in
these patients was that the primary origin of infection could
not be defined. VUR was observed in native and trans-
planted kidneys, therefore we could not distinguish whether
the infection had started in the native kidney and then
affected the transplanted kidney or the primary site of
symptomatic VUR was the transplanted kidney. We decided
to perform ureteral injection in all ureters with VUR. The
ureteral injection is well established in primary VUR pa-
tients, and also this procedure is technically not challenging
mainly because of the localization of the native ureteral
orifice. Compared with endoscopic therapy in primary VUR
patients, there are significant technical difficulties with
respect to VUR in transplanted kidneys. The atypical
location of the ureteral orifice at the sidewall or dome of the
bladder and scarring due to reimplantation of the ureter are
reasons for technical difficulty in this group. Performing the
injection of the bulking agent is much more difficult in a
neo-orifice than in the native ureter orifice. Despite the
technical difficulties of endoscopic treatment in trans-
planted patients, we used some manoeuvres such as using a
70-degree cystoscope, evaluating the bladder in different
levels of fullness, applying suprapubic pressure, and using a
torque catheter to overcome the technical difficulties.
Previous studies reported the outcomes of different

bulking agents like collagen (50%-67% success rate) and
polytetrafluoroethylene (30%-53% success rate) in trans-
planted patients. [21,22]. DX-HA is the most recent bulking
agent that is used and seems to have a higher success rate
than these agents [9-11,23]. DX-HA was used for our pa-
tients because it was the only available bulking agent in our
institution.
An overall 69.6% clinical success rate was achieved after

a 15.3-month follow-up period in our patients. Akiki et al
reported a success rate of 56.1% after the second injection
using DX-HA and polydimethylsiloxane. The authors also
evaluated the radiological success rate (26.4%) with VCUG.
In 25 patients where clinical failure occurred, 23 patients
also had a radiological failure [9]. In our study clinical
success was used to determine overall success rate, because,
in our opinion, regression of clinical symptoms and the
preservation of graft function should be the primary aim of
the procedure. We think that the findings of VCUG have
less importance for transplanted patients after ureteral in-
jection when clinical symptoms are resolved. Asymptomatic
VUR is a common condition in transplanted patients, so it
is not meaningful to evaluate VUR with VCUG after
endoscopic treatment when no clinical symptoms were
present. Furthermore, we try to avoid performing invasive
procedures in our transplant patients as much as possible.
The results of Romero et al, who defined a clinical success
rate of 85.7% and achieved a radiological success rate of
only 14.2%, support our argument [11].
Another study reported a success rate of 75% with

endoscopic ureteral injection after a follow-up period of
18.9 months using the same bulking agent (DX-HA) as in
our study. This study reported about 16 patients with 19
affected ureters. One woman had bilateral native ureters
with VUR, and 1 man had right native ureter VUR. A
second VUR occurred on the graft and right native kidney
of the woman after 3 years and was treated successfully with
second Deflux injection [23]. Furthermore, Pichler et al
used DX-HA with a technique of intraureteral submucosal
injection after bladder hypotension described previously by
Kirsch et al [16]. The success rate was 78.9% after 2 in-
jections; however, early ureteral obstruction with hydro-
nephrosis and increased serum creatinine was noted in
10.5% of the patients. These investigators did not insert
double J stent before the injection. In our study, we did not
observe obstructive complications. We think that sub-
ureteral injection around a double J stent is the important
factor to avoid obstructive complications for transplanted
ureters. The only complication in our study population was
1 episode of UTI in 1 patient and mild hematuria in 2
patients, which resolved after a few days.
The overall success rate of our specific study group was

similar or slightly lower when compared with the results of
previous studies using recent bulking agents. We were not
able to compare our results with literature for this subgroup
of patients because this is the first study reporting about
ureteral injection in patients with VUR in the native and
transplanted kidney. A weakness of the study is the rela-
tively short follow-up period of months. Long-term results
with a larger patient population are warranted.

CONCLUSION

Endoscopic treatment of symptomatic VUR for both
transplanted ureter and native ureter is a safe and effective
treatment option in most of the patients. Repeated
interventions may be needed in some cases. Surgical reim-
plantation and eventually nephrectomy for the native kidney
is associated with high morbidity. Therefore, endoscopic
ureteral injection is a treatment modality with low morbidity
that should be preferred to open surgery as first-line treat-
ment in this subgroup of patients.
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