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Objective - The aim of this study was to examine the results of endo-
scopic treatment for vesicoureteral reflux at our institution.  Patients 
and Methods - The study was of prospective character and included 
63 patients with diagnosed vesicoureteral reflux (VUR) in a total of 
87 ureters. All patients underwent endoscopic treatment using the 
hydrodistension implantation technique (HIT) or the subureteral 
transurethral injection technique (STING). Patients were observed 
for recurrent UTI after treatment. Fifty (79.4%) patients had no re-
current UTI and 8 (12.7%) patients underwent a second endoscopic 
treatment and they are now free of UTI. One patient out of the 8 
required a third injection. Results - The study included 63 patients 
with a total of 87 ureters, treated with Dx/HA copolymer. The mean 
age of the patients was 5.5 years (from 1 to 14 years). Fifty – one pa-
tients were female (80.1%) and 12 male (19.9%). Unilateral VUR was 
found in 39 and bilateral in 24 patients. Fifty-three patients (60.1%) 
were treated with a combination of HIT and STING procedures and 
34 (39.9%) patients were treated with the STING procedure only. 
No more than 1 ml Dx/HA copolymer was injected into one ureteral 
orifice.  No major complications were observed. Conclusion - The 
advantages of endoscopic treatment are short stay in hospital, no ma-
jor complications and short operating time, in comparison to open 
surgery and it should be the first choice of treatment for patients with 
vesicoureteral reflux.

Introduction

Vesicoureteral Reflux (VUR) is defined as 
the retrograde flow of urine from the bladder 
back into the ureter and renal collecting sys-
tem due to a failure of the ureterovesical valve 
mechanism (1). VUR is a common urologi-
cal diagnosis that affects approximately 1% 
of all children, and may increase the risk of 
pyelonephritis and renal scarring. In children 
with urinary tract infection, the incidence is 
as high as 29% to 50%. Management of vesi-
coureteral reflux includes open surgery, mini-

mally invasive surgery, endoscopic treatment, 
antibiotic prophylaxis and watchful waiting. 
Before the introduction of endoscopic injec-
tion therapy, the mainstay of surgical treat-
ment for VUR was open ureteral reimplanta-
tion (2). Ideally, the treatment choice should 
be evidence-based and may vary depending 
on each child’s age, sex, reflux grade, history 
of recurrent urinary tract infection (UTI), ip-
silateral renal function, associated ureterore-
nal anomalies, and associated bladder/bowel 
dysfunction, in addition to parental and 
provider experience and preference (3). The 
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primary objective of treatment is the pres-
ervation of the kidneys and their function. 
Endoscopic treatment is a form of minimally 
invasive management of VUR and it was first 
described in 1981. 

Currently, dextranomer/ hyaluronic acid 
(Dx/HA; Deflux, Oceana Therapeutics Inc., 
Edison, NJ, USA) is the only bulking agent 
approved by the U.S. Food and Drug Ad-
ministration (FDA) for treating VUR, and its 
use increased rapidly after the approval of the 
Dx/HA copolymer for its use in the United 
States after 2001 (4). This approach corrects 
VUR by injecting a bulking agent to elevate 
and narrow the ureteral orifice and detrusor 
tunnel. Endoscopic injection treatment is 
minimally invasive, performed on an outpa-
tient basis, and technically straightforward, 
with a relatively short learning curve and low 
complication rate (5, 6). In our study, we 
analyze the results of our experience in en-
doscopic treatment for vesicoureteral reflux 
since 2014 at the Children’s Hospital, Tuzla.

The aim of this study was to examine the 
results of endoscopic treatment for vesicoure-
teral reflux at our institution.

Materials and Methods

Between October 2014 and December 2018, 
a total number of 63 children (87 ureters) 
with VUR were treated with subureteral or 
intraurethral injection of dextranomer/ hy-
aluronic acid copolymer. The radiological 
grading of VUR was done according to the 
international system introduced by the Inter-
national Reflux Study Committee in 1985, 
whereby reflux is graded on a scale from I-V 
based on the degree of urine backflow and 
dilation of the upper tract on voiding cys-
tourethrography (VCUG) imaging (7). The 
study included patients with primary re-
flux, without any other associated urogeni-
tal anomalies or bladder/bowel dysfunction. 
Per cystoscope and in general anesthesia, 
the needle was introduced into the urinary 

bladder and 1 ml of Dx/HA copolymer was 
injected in the distal part of the ureter us-
ing the hydrodistension implantation tech-
nique (HIT) combined with the subureteral 
transurethral injection technique (STING) 
in most of our patients. Others were treated 
only by the STING procedure by injecting 
Dx/HA copolymer submucosally below the 
ureteral orifice to create a prominent bulge 
at the ureteral orifice. The decision on tech-
niques used was based according to the reflux 
grade, degree of endoscopic hydrodistension, 
and the shape of the ureteral orifice. The age 
of our patients was between 1 and 14 years 
(mean age 5.5 years). Renal ultrasonography 
for detection of a urinary obstruction was 
performed 24 hours after the injection and at 
1-month follow-up. VCUG was performed 
only in children with recurrent UTI in order 
to reduce radiation exposure. Successful re-
flux correction was defined as the absence of 
UTI in treated patients.

Statistical Analyses

The medical records of the treated patients 
were analyzed retrospectively. Standard meth-
ods of descriptive statistics were used in data 
analysis.

Results

The study included 63 patients with a total 
of 87 ureters treated with Dx/HA copolymer. 
The mean age of the patients was 5.5 years 
(from 1 to 14 years). Fifty–one patients were 
female (80.1%) and 12 male (19.9%).  Uni-
lateral VUR was found in 39 and bilateral in 
24 patients. The grades of VUR in the treated 
ureters are presented in Fig. 1. Fifty-three pa-
tients (60.1%) were treated with a combina-
tion of HIT and STING procedures, and 
34 (39.9%) patients were treated with the 
STING procedure alone. No more than 1 
ml Dx/HA copolymer was injected into one 
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Fig. 1. Grades of VUR in Treated Ureters.

Fig. 2. Number of Repeated Procedures.

ureteral orifice. Fig. 2 shows the numbers of 
patients treated with a second and third en-
doscopic procedure.

Five (7.9%) patients developed early tran-
sient obstruction which resolved during the 

first 24 hours postoperatively. On follow-up, 
50 (79.4%) patients had no recurrent UTI. 
Due to UTI recurrences and VCUG confir-
mation that the VUR was not resolved after 
the first treatment, 8 (12.7%) patients un-
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derwent a second endoscopic treatment and 
they are now free of UTIs. One patient out 
of the 8 required a third injection because 
of VUR recurrence. No other complications 
were observed. 

Discussion

In patients with VUR, surgical intervention 
may be necessary in cases with persistent re-
flux or recurrent pyelonephritis. In our study, 
the cure rate was 87.3% % after first deflux 
injection, and up to 98% after a second de-
flux injection. The success rate in our patients 
is similar to the success rate reported in other 
studies (8-10). Lee et al. demonstrated that 
endoscopic treatment with dextranomer/hy-
aluronic acid copolymer is a safe procedure, 
but with a significant failure rate at 1 year, 
which warrants long-term follow up (11). 

Our patients’ mean follow-up period 
was 14 months and they will continue to be 
closely monitored in future. Early transient 
obstruction may be seen after endoscopic 
treatment of VUR, and surgeons must be 
aware of late hydronephrosis caused by dis-
tal ureteral obstruction which requires open 
surgery (12).  The increase in endoscopic in-
terventions and all its benefits in comparison 
with open ureteral reimplantation has led to 
a marked decrease in the incidence of ureteral 
reimplantation among children with primary 
VUR (13). Resolution of primary VUR sec-
ondary to Dx/HA copolymer treatment sig-
nificantly improves health-related quality of 
life in many areas, not only in those directly 
associated with VUR. These improvements 
are not temporary, suggesting that success-
ful Dx/HA copolymer therapy may be supe-
rior to medical management in terms of the 
children’s quality of life (14). The advantages 
of this minimally invasive treatment include 
repeatability and the fact that postoperative 
complications are rare. With a second injec-

tion, the success rate of endoscopic treatment 
approaches that of open surgery. 

The minimal morbidity, short learning 
curve, short hospital stay and low complica-
tion rate of endoscopic treatment make it an 
attractive first line therapy for patients with 
VUR (15). Open surgery is associated with 
a high success rate (>95%) regardless of the 
technique adopted, but because it is inva-
sive it is limited to selected cases (16). These 
procedures generally require inpatient hospi-
talization for management of post-operative 
pain, as well as temporary urinary catheter 
drainage for several days. In contrast, endo-
scopic repair is an outpatient procedure with 
minimal post-operative pain and no need for 
a urinary catheter (17). At our institution en-
doscopic treatment has become the first line 
of treatment of VUR, but some cases still re-
quire open surgery. This study presents the 
largest reported group of patients with VUR 
treated with Dx/HA copolymer in our coun-
try. The results show that endoscopic treat-
ment has good results and should be the first 
choice of treatment for patients with vesico-
ureteral reflux.

Conclusion

Endoscopic treatment’s advantages are a 
short stay in hospital, no major complica-
tions and short operating time in comparison 
to open surgery. Our institution uses endo-
scopic treatment for primary VUR as a most 
comfortable method for the patient, with no 
concurrent morbidity. 
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