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Abstract
Introduction

Vesicoureteral reflux is one of the most common
pediatric urological anomalies and can be defined as
“regurgitation of urine from the urinary bladder up the
ureter into the collecting system of the kidneys”.1

Several anomalies related to the functional integrity of
the ureter, the dynamics of the bladder, and the anatomic
composition of the ureterovesical junction (UVJ) can
lead to abnormal valve mechanism and VUR. 

Materials and Methods
We retrospectively analyzed 32 children

endoscopically-treated for primary VUR at the Clinic of
Pediatric Surgery in Skopje in the period from 2017 to
2020, (47 ureters). Endoscopic treatment was done using
subureteric Teflon injection “STING” technique. The
evaluation of the results of the treatment was done
mainly according to the following criteria: reduced grade
of reflux, maintaining renal function, absence of urinary
infection and postoperative complications. On the one
week of intervention and six-weeks period post-
intervention follow-up, ultrasonography evaluation,
radio isotopic cystography, or voiding cystourethrogram
at six months were done.

Results and Discussion
The reduction of 1-2 grades with VUR endoscopic

procedure was observed. The “STING” technique was
first described in 1984 by Puri P, O’Donnell B4 and then
modified into “hydrodistention-implantation technique-
HIT.” The safety and long-term effectiveness of the
injectable agent is key for successful endoscopic
treatment. There have been several bulking agents
introduced. Minor and major complications are rare and
can be easily managed which makes this technique a
preferred modality of choice. 

Conclusion
The safety, cost and long-term effectiveness of the

endoscopic treatment makes it the first-line treatment
of VUR. Long-term antibiotic prophylaxis should be
avoided and ureteroneocystostomy remains reserved for
cases of failed injection therapy or significant
anatomical abnormalities associated with grade V
bilateral reflux.
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Introduction
Vesicoureteral reflux is one of the most common

pediatric urological anomalies and can be defined as
“regurgitation of urine from the urinary bladder up the
ureter into the collecting system of the kidneys”.1

Several anomalies related to the functional integrity
of the ureter, the dynamics of the bladder, and the
anatomic composition of the ureterovesical junction
(UVJ) can lead to abnormal valve mechanism and VUR.
The ureter presents oblique insertion into the bladder
wall, passing through detrusor muscle, continuing
between the mucosa of the bladder and detrusor muscle
as submucosal channel before entering into the lumen
of the bladder. The flap-valve mechanism, which is
responsible for continual flow of urine consists of
stretching-distension, thinning of the bladder wall, and
intramural portion of the ureter as the bladder fills. The
latter leads to compression of the ureter against the
detrusor backing. Reflux, then, occurs in cases where
the channel between the submucosa and the detrusor
muscle is short, absent, or with weak support from the
detrusor muscle.

This situation is due to disturbed/decreased
proportion of the length of the ureters’ submucosal
tunnel to the diameter of the ureter, which normally
ranges between 4:1 and 5:1. Such decrease in ratio
implies that the submucosal tunnel is short, the urethra
has wider diameter, and the ureters’ insertion is
lateralized to the normal trigone of the bladder. This
means that the physiological valve mechanism that
prevents reflux is incomplete. Usually, its degree
corresponds to the proportion of the uretero-vesical
junction deformity. The incidence of VUR occurrence
in the pediatric population is around 1%.2 One-third of

these patients experiences urinary tract infection
(UTI). Acute pyelonephritis associated with VUR can
lead to renal scarring and, ultimately, to chronic/end-
stage kidney disease, known as reflux nephropathy.
Low grade VUR tends to resolve thill adultery, but, in
most of the cases, it will prograde to sever renal
damage and dysfunction.3

Depending on the factors causing it, VUR can be
divided into two groups. Primary VUR is the most
common, caused by anomaly of the insertion of the
ureter into the bladder, and tending for spontaneous
resolution with maturation of the uretero-vesical
circuit. Secondary VUR, on the other hand, is caused
by obstruction of the urine evacuation from the
bladder (rear valve ureter, neurogenic bladder,
myelomeningocele, spine injuries, double ureter,
ectopic ureter, sub vesical obstruction etc.), causing
elevated pressure in the bladder. Diagnosis is made
using prenatal ultrasound diagnostics,
cystourethrogram, direct radioisotope voiding
cystography, echo tomography, radioisotope methods -
DMSA static scan, and dynamic DTPA renal scan,
urodynamic examinations, CT and MRI.4

Treatment requires a multidisciplinary approach;
starting from an accurate diagnosis based on
heteroanamnestic data, pre-clinical, radiological, radio
isotopic, and laboratory investigations. Selecting the
correct treatment and follow-up of the affected child
should be individualized. There are three main
treatment approaches; active surveillance, continue
antibiotic prophylaxis, and surgical treatment
(endoscopic treatment and ureteroneocystostomy-
ureter re-implantation). 

Fig. 1
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The aim of this study is to examine the efficacy of
the endoscopic treatment in correlation with VUR grade
and renal status.

Materials and Methods
Patient Selection
We retrospectively analyzed 32 children

endoscopically-treated for primary VUR at the Clinic
of Pediatric Surgery in Skopje in the period from 2017
to 2020, (47 ureters).  Diagnosis was made by prenatal
ultrasound diagnostics, voiding cystourethrogram or
direct radioisotope voiding cystography. Endoscopic
treatment was done using sub-ureteric Teflon injection
“STING” technique. Twenty-five patients were female
(average age of 6.1 years) and 7 were male (average
age of 4.7 years). All children had VUR grade II to V.
This study included only children who were
monitored for the overall protocol. Reflux was
diagnosed on the right ureter in 7 patients, 10 children
had reflux on the left ureter and 15 children had
bilateral reflux. Of these, three presented grade II, 20
grade III, 6 grade IV and 3 children presented grade V
VUR. One patient with grade IV VUR of the left
ureter was diagnosed with hypoplasia of the left
kidney. The average time of hospitalization for these
patients was 1.5 days.5

Endoscopic Treatment
After receiving premedication, they were placed in

lithotomy-position and introduced into general
anesthesia. The operational field around the genitals
and perineum was cleaned and isolated.
Cystourethroscope was introduced, followed by
application of Deflux®, with specially designed
cannula sub-trigonaly. The puncture was 2-3 mm
below the opening of the ureter, into 6 o’clock
position. Cystoscope needle was used for injection
(5F, 33 cm). It was coated with silicon. The amount of
injected material was 0.3 -1.5 ml. Deflux® is a sterile,
highly viscous gel of dextranomer microspheres (50
mg/mL) in a carrier gel of non-animal stabilized
hyaluronic acid (15 mg/mL), constituting a
biocompatible and biodegradable implant. The
dextranomer microspheres range in size between 80-
250 microns with an average size of about 130
microns. The stabilized hyaluronic acid acts mainly as
a carrier, leaving the dextranomer microspheres at the
implant site. Deflux is contained in a single-use
disposable syringe. The syringe is equipped with a tip

cap, plunger, and plunger rod. 
The syringe is terminally sterilized. Deflux is

injected submucosally in the urinary bladder in close
proximity to the ureteral orifice. The injection of
Deflux creates increased tissue bulk, thereby,
providing coaptation of the distal ureter during filling
and contraction of the bladder. The dextranomer
microspheres are gradually surrounded by host
connective tissue.
The intra-uretrical technique of application was used

alternatively for grade four reflux and the insertion
needle was directed into the bottom of the intravesical
part of the ureter. The average time of intervention
was 15 minutes. After the procedure, patients are
catheterized. After several spontaneous micturition,
the child was discharged from hospital on the same or
the next day. Average time of hospitalization for these
patients was 1.5 days. 

Evaluation
Severity grading of reflux in all patients was made,

according to the International Reflux Study
Committees, in 5 groups. The degree of reflux is
estimated after a voiding cystourethrogram. Children
with high grade VUR presented progression of existing
lesions in the renal parenchyma and/ or creating new
arterial hypertension due to kidney changes, recurrent
pyelonephritis, urinary tract infection with febrile
episodes while receiving antibiotic prophylaxis and
patients who had failure or lack of cooperation on the
conservative treatment. They were treated surgically. 

In the preoperative period, biological samples were
taken for laboratory tests, such as: urine culture, blood
test, blood group determination, C-reactive protein in
serum, degradation products (urea and creatinine),
examination of urinary sediment (color, odor density,
proteinuria, leukocituria, and bacteriuria). The obtained
results, together with other medical history of the
patients were crucial for forming a general picture of
health condition of the patient and evaluation of
anesthesiology risk of surgery.6 In endoscopic treatment,
there was no need for postoperative antibiotic therapy
or analgesics. There was no need to ordinate blood and/
or blood derivatives. Antibiotic prophylaxis was given
before treatment. Patients receiving anticholinergics
continued with their therapy.

The final result in these patients meant a decrease of
2 degrees of the initial degree of VUR, usually from
grade IV to grade II or I. The evaluation of treatment
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results was done mainly according to the following
criteria: reduced grade of reflux, maintaining renal
function, absence of urinary infection and postoperative
complications (contralateral reflux, ureteral obstruction,
additional disorders, and dysfunctional bladder).

After discharge from our department, all patients
were monitored with ultrasonography review 7 days
post-surgery (to verify the presence of a bolus) and six
weeks after post-intervention (to determine the extent
of possible hydronephrosis). Radio isotopic cystography
was performed 6 months after surgery. In cases of
inconclusive findings, voiding cystourethrogram was
performed.

Results and Discussion
The reduction of 1-2 grades with VUR endoscopic

procedure was observed. Endoscopy definitely solved
the problem in 68.75% of the patients, 22 out of 32
patients.  Three children had postoperative
complications. Three patients were in need of re-
urethrocystoscopy. They were successfully treated with
re-endoscopy. Three patients at the age of 2 and 3 years
were with VUR gradus 2, post endoscope procedure. It
was resolved by itself, though, until the age of 4. Still,
in four patients, a classic laparatomy for

uretroreimplantation had to be done due to recurrent
UTI.7

Due to low invasiveness and high success rates,
endoscopic treatment is a very popular choice of
treatment. There are studies reporting much higher
overall success rates with endoscopic treatment,
compared to antibiotic prophylaxis and open surgical
technique with obvious learning curve, which needs to
be taken into consideration.8

“STING” technique was first described in 1984 by
Puri P, O’Donnell B.5 Thanhas been modified by
inserting the needle into the submucosal tunnel of the
ureter via hydrodistention. This is called
“hydrodistention-implantation technique-HIT” and it
has been reported to have higher rates of success. 

The safety and long-term effectiveness of the
injectable agent is key for successful endoscopic
treatment. There have been several bulking agents
introduced for this purpose such as
polytetrafluoroethylene, bovine collagen,
polyacrylate-polyalcohol copolymer,
polydimethylsiloxane, calcium hydroxyapatite and
dextranomer/hyaluronic acid as Deflux ® .

Complications after endoscopic treatment include
ureteral obstruction, which further needs ureteral stent

Fig.2
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placement or surgical correction, new contralateral
VUR and treatment failure. Several minor
complications without long-term effect were also
described, such as transient hydronephrosis, febrile
urinary tract infection, hematuria, flank pain and
emesis.9

Increasing evidence of high-grade VUR successful
endoscopic treatment makes it an emerging modality
of choice. 

Conclusion
The safety, cost and long-term effectiveness of

endoscopic treatment makes it first-line treatment of
VUR. Long-term antibiotic prophylaxis should be
avoided as it does not protect against UTI and
contributes to bacterial resistance increase.10

Ureteroneocystostomy remains reserved for cases of
failed injection therapy or significant anatomical
abnormalities. Newly developed bulking agents in
combination with improvement of endoscopic
techniques suggest a broader indication field for this
technique in the future.
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