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Abstract: Aim: aim of the study was to evaluate
the efficiency of two different surgical treatments of
vesicoureteral reflux (VUR) on succesfull rate and pa-
tient outcome.

Methods: Retrospective study on children with
primary VUR and their surgical treatment from 1999 to
2014 in the University Clinic for Pediatric Surgery in
Skopje. A total of 76 children (114 ureters) with VUR
ranging from second to fifth grade were treated surgi-
cally, 44 patients (67 ureters) with an open surgical tec-
hnique and 32 patients (47 ureters) with endoscopic
treatment ”STING” procedure. The following parame-
ters were analyzed: duration of the intervention, dura-
tion of the hospitalization, the need for antibiotics and
analgesic therapy and the need for blood and blood de-
rivatives transfusion. The result of the surgical treat-
ment was also validated. A good result was considered
when reduction of VUR by 2 degrees with the endosco-
pic method or by 3 degrees in the open surgical techni-
que was noticed.

Results: Using open surgical technique, patients
were hospitalized for an average of 9 days (range from
5 to 13 days). All children received double antibiotic
therapy. The need for analgesics lasted for 3 to 4 days.
90% of treated children needed blood and/or blood de-
rivatives transfusion. Success rate with this method
was 93.8%. Endoscopic procedure was performed as a
one-day surgical procedure. The average duration was
15 minutes. Single, prophylactic dose of antibiotic was
ordinated. There was no need for blood and/or blood
derivatives transfusion. The overall success of the tre-
atment was about 70%.

Conclusion: Open surgical procedure is used for
more complicated cases, VUR grade IV-V or by previo-
usly failed. Endoscopic, “STING” procedure was com-
monly used for patients with VUR grade greater than 2,
after previously failed conservative treatment, febrile
urinary infection despite antibiotic prophylaxis and/or
emergence of new scarring in the renal parenchyma. Pa-
tient assessment and decision for what method will be
used must always be done individually for each child.

Key words: children; primary vesicoureteral reflux;
surgical treatment, endoscopic treatment.

INTRODUCTION

Vesicoureteral reflux is one of the most common
pathologies seen in pediatric patients. This 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, further
control and follow-up of the affected child should be
individualized (1, 2, 3).

The term vesicoureteral reflux (VUR) represents a
retrograde flow of urine from the bladder to the proxi-
mal parties of the urinary tract. The ureter is normally
attached to the wall of the bladder in tilted position,
passing through detrusor muscle, continuing between
the mucosa of the bladder and detrusor muscle as sub-
mucosal channel before entering into the lumen of the
bladder. Upon contraction of the detrusor muscle, ure-
ter lumen collapses between the mucosa and the detru-
sor muscle, creating thereby a valve mechanism that
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prevents reflux of urine from the bladder to the ureter.
Reflux occurs in cases where the channel between the
submucosa and the detrusor muscle is short, or it is ab-
sent, or there is weak support from the detrusor muscle
(4, 5, 6). This situation is due to disturbed/ decreased
proportion of the length of the ureters’ submucosal tun-
nel to the diameter of the ureter, which is normally in
the range from 4:1 to 5:1. The decrease in this ratio im-
plies that the submucosal tunnel is short, the urethra
has wider diameter and the ureters’ insertion is laterali-
zed to the normal trigone of the bladder. This means
that the physiological valve mechanism that prevents
reflux is incomplete. Usually its weight corresponds to
the size of the degree of deformity of the uretero-vesi-
cal junction. The incidence of the occurrence of VUR
in the pediatric population is 0.4-1.8% (7).

Depending on the factors that have caused, VUR
can be primary and secondary. Primary VUR is a con-
genital anomaly of the insertion of the ureter into the
bladder, the majority of cases are with primary VUR,
which tends to spontaneous resolution after maturation
of the uretero-vesical circuit, especially in male chil-
dren older than 5 years. There is a strong genetic corre-
lation with disease appearance in certain families.
VUR can be isolated or can be associated with other
abnormalities of the genitourinary tract (6).

Secondary VUR is a result of an organic or functi-
onal obstruction of the evacuation of the urine from the
bladder. As a result, there is an abnormally high pressu-
re in the bladder (e.g. rear valve ureter, neurogenic
bladder, myelomeningocele, spine injuries, double
ureter, ectopic ureter, sub vesical obstruction etc.) (4).

Diagnosis is made through heteroanamnestic da-
ta, clinical investigations and the following diagnostic
methods: prenatal ultrasound diagnostics, voiding
cystourethrogram (golden standard) - standard investi-
gation which gives accurate anatomical detail and gra-
dation of the reflux, direct radioisotope voiding cysto-
graphy and echo tomography (The American Urologi-
cal Association, 1997). Additional diagnostic methods
that can help in evaluating the severity of VUR are CT,
MRI, radioisotope methods (DMSA static scan and dy-
namic DTPArenal scan), urodinamic examinations (8).

Aim of the study was to evaluate the efficiency of
two different surgical treatments of VUR on succesfull
rate and patient outcome.

METHODS

Patients

Grading the severity of reflux in all patients was
made according to the International Reflux Study Com-
mittees in 5 groups. The degree of the reflux is estimated
after a voiding cystourethrogram is made. It defines the

extent of the reflux, the appearance of the ureter, renal
pelvis and calyces (Figure 1) (5, 9).

Gr. I: VUR limited to the ureter
Gr. IIa: VUR in the ureter and/ or pelvis
Gr. IIb: VUR to the calyces, but without their dila-

tion
Gr. III: Moderately dilated ureter and pelvis, with

blunting of the fornices
Gr. IV: Moderately dilated ureter and pelvis, with

blunting of the fornices, but there is dilation of the enti-
re collection system of the kidney

Gr. V: Pronounced dilatation and ureteral tortuo-
sity, with enormous dilation of the pelvis and calyces
and loss of renal parenchyma.

Generally accepted indications for surgical treat-
ment were the following: high grade reflux, increasing
of the existing lesions and/ or occurrence of new scars
in renal parenchyma, recurrent pyelonephritis, urinary
infections with febrile episodes while receiving antibi-
otic prophylaxis and finaly failure or lack of coopera-
tion on the conservative treatment (3).

In the preoperative period biological samples we-
re taken for laboratory tests, such as: urine culture,
blood test, blood group determination, C-reactive pro-
tein in serum, degradation products (urea and creatini-
ne), examination of urinary sediment (color, odor den-
sity, proteinuria, leukocituria, and bacteriuria). The ob-
tained 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 an-
esthesiology risk of surgery.

RESULTS

At the Clinic of Pediatric Surgery in Skopje in the
period from 1999 to 2014, 76 children (114 ureters) with
symptomatic primary VUR diagnosed with prenatal ul-
trasound diagnostics, voiding cystourethrogram or di-
rect radioisotope voiding cystography were surgically
treated. The treatment was made with “STING” endo-
scopic procedure or an open surgical procedure. 44 pati-
ents (67 ureters) were treated with an open surgical tech-
nique. Of those, 30 were female (average age of 6 years)

Figure 1. Displaying the urinary tract

in the presence of VUR - I, II, III, IV, V degree



and 14 were male (average age of 4.7 years). Reflux was
diagnosed on the right ureter in 20 patients, 13 children
had reflux on the left ureter and 17 children had bilateral
reflux. VUR grade IV was determined in 13 patients. The
number of children with VUR grade V was 31. All chil-
dren were treated with intravesical and extavesical rein-
plantation of the reflux ureter into the bladder wall. Poli-
tano-Leadbetter access was used. The average time of ho-
spitalization for these patients was 9 days (Table 1).

32 patients (47 ureters) were treated with endo-
scopic treatment with submucosal injection of copoly-
mer dextranomer/ hyaluronic acid at the junction of re-
flux ureter with the bladder – “STING” procedure. 25
patients were female (average age of 6.1 years) and 7
were male (average age of 4.7 years). This study inclu-
ded only children which were applied to monitoring
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 the-
se, three were grade II, 15 were grade III, 10 had grade
IV and 3 children had 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 hos-
pitalization for these patients was 1.5 days.

Open surgical technique

Open surgical technique was used to increase the
length of intravesical ureter. All patients were treated
with intravesical reinplantation of the ureter into the
bladder wall. Politano-Leadbetter access was used. The
average time of the intervention was about 90 minutes in
unilateral reflux and in bilateral, surgery lasted 120 min-
utes. During the operation, nearly all patients were gi-
ven at least one unit of blood and/ or blood derivatives.

After the open surgical technique all patients rece-
ived double antibiotic therapy. The need for analgesics

lasted for 3 to 4 days. Hematuria was noted also in all
children. Its duration was 3 to 5 days. The majority of
children were given an additional unit of blood and/ or
blood derivatives. Urinary catheter is extracted in the
sixth postoperative day. Retrovesical drain is extracted
the next day. Ureteric stent was extracted in average
the eighth postoperative day. After removing the
stents, control ultrasonography was performed. Com-
plete blood count, by examining the renal function: de-
gradation products (urea and creatinine), examination
of urinary sediment was made every second day.

The final result in these patients meant a reduction
of 3 degrees of the initial degree of VUR, mostly Grade
V to grade II or I. Average time of hospitalization for
these patients was 9 days (from 5 to 13 days).

One act surgery was used in 33 patients with VUR
of the left or right ureter, and bilateral VUR was pres-
ent in 17 patients. 12 cases were treated preliminary
with uretero–cutaneo–stoma. In bilateral uretero–cuta-
neo–stomas, reimplantation was done in two consecu-
tive acts, separately for each ureter.

Treatment in two acts was indicated because of
the existence of extreme expansion of the diameter of
the lumen of the ureter, severe hydronephrosis or poor
general health of patients.

Desired result represented the achievement of
proportion for the length of the submucosal tunnel of
the ureter to the ureter - 4-5:1. With the open surgical
tehnique 62 ureters showed lowering the rate of VUR
by two or more grades. In 5 ureters the results were not
satisfying, due to progressive rising of VUR grade af-
ter the surgery (3), VUR on the contralateral ureter (2).

Endoscopic treatment

32 patients (47 ureters) were treated with endo-
scopic treatment with submucosal injection of copoly-
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Table 1. Characteristics of the study group

study group
open surgical treatment endoscopic treatment

male female male female

number of patients 14 30 7 25

age (mean value) 4.7 6 4.7 6

total number of ureters 67 47

children with unilateral reflux 33 17

children with bilateral reflux 17 15

children with II grade of reflux 0 3

children with III grade of reflux 0 15

children with IV grade reflux 13 10

children with V grade reflux 31 4

hospitalization in days (average) 9 1.5



mer dextranomer/ hyaluronic acid in the mouth of the
reflux ureter, - “STING” procedure.

In endoscopic treatment, there was no need for post-
operative antibiotic therapy or analgesics. There was no
need to ordinate blood and/ or blood derivatives. Antibio-
tic prophylaxis was given before treatment. Patients rece-
iving 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 the results of the treatment was
done mainly according to the following criteria: redu-
ced grade of reflux, maintaining renal function, absen-
ce of urinary infection and postoperative complicati-
ons (contralateral reflux, ureteral obstruction, additio-
nal disorders, and dysfunctional bladder).

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

Out of all treated 76 children, 56 (80 ureters) con-
ducted over the whole monitoring protocol. The reduc-
tion of 2 levels with VUR endoscopic procedure or 3
degrees in open surgical technique and absence of po-
stoperative complications is accepted as a good result
(3). In open surgical technique, 40 ureters (93.8%) ac-
hieved a good result.

Endoscopy definitely solved the problem in 34
ureters or 70% of the patients. VUR has been detected
again on the 13 operated ureters or more often on the
contralateral ureter. They were successfully treated
with re-endoscopy.

DISCUSSION

Treatment of children with reflux tends to prevent
kidney infection, kidney damage and complications
caused by kidney damage. Treatment includes pharma-
cotherapy, surgical treatmant and monitoring. Greenfi-
eld and Wlaker united several general principles for the
treatment of children diagnosed with VUR (3). Sponta-
neous resolution of VUR in about 70% is common in
children younger than 5 years and in lower grade reflux
(gr. 1, gr. 2), grade 3 have spontaneous resolution of
50%, and less likely in children over 5 years. It is unli-
kely that expressed reflux will spontaneously with-
draw. Sterile reflux generally does not lead to reflux
nephropathy, long-term antibiotic prophylaxis in chil-
dren is safe and surgery that corrected VUR is highly
successful (10, 11).

Drug therapy with antibiotic prophylaxis is consi-
dered successful if the child does not get an infection;
do not develop kidney damage and scarring in the pa-
renchyma and VUR spontaneously quit (4).

Anticholinergic and bladder training can amelio-
rate the symptoms of dysfunctional voiding and reduce
the risk of infection.

Open surgery involves modification of dysfuncti-
onal uretero-vesical circuit, which creates a ratio of 4:
1 to 5:1 in length for intramural ureter to the diameter
of the ureter (6).

Endoscopic correction of VUR is injection of nat-
ural or synthetic substances in the posterior muscle
wall of the uretero-vesical circuit. Subsequent swelling
suppresses and elevates the urethral lumen so that it
prevents reflux.

Depending on sex, age of the patient, grade of re-
flux, the changes in the renal parenchyma, systemic
changes that can note in the presence of VUR will deci-
de which type of treatment would be an appropriate cho-
ice for a particular patient. Each treatment is indicated in
varying degrees of development of the disease (9).

Although statistics shows that open surgical tech-
nique is superior to “STING” procedure, however en-
doscopy proved better in terms of time of verticaliza-
tion of the patients, the need to receive additional drug
therapy, blood loss during operation and the duration
of the operation (11). But we cannot favor any operati-
onal method because we believe that both methods ha-
ve their indicational area in appropriate developmental
stage of VUR (10).

CONCLUSION

Open surgical procedure is reserved for more
complicated VUR cases (grade IV-V), and for patients
with previously failed endoscopic procedure. This sur-
gical method is superior in terms of satisfactory end re-
sults. This is relatively inexpensive method, but the ti-
me of verticalization of the patients, the need to receive
additional drug therapy, long time of operation and an-
esthesia, grow up the cost.

Endoscopic treatment (“STING” procedure) can
be applied in patients with VUR grade greater than 2,
but with previously failed conservative treatment and
other conditions. Deflux product is expensive, but the
one-day surgery, short time of operation and anesthesia
reduces the hospital costs. Patient assessment and deci-
sion on which method will be used should always be
made individually for each child.
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Cilj: Cilj studije je bio procena uspe{nosti dva
razli~ita hirur{ka tretmana vezikoureteralnog refluksa
(VUR), kroz stopu uspe{nosti i ishod le~enja.

Metode: Retrospektivna studija o deci s primarnim
VUR-om i njihovo hirur{ko le~enje od 1999. do 2014.
godine, na Univerzitetskoj Klinici za de~iju hirurgiju u
Skoplju. Ukupno 76 dece (114 uretera) s VUR-om, u ra-
sponu od drugog do petog stepena, je le~eno hirur{ki.
Od toga 44 pacijenta (67 uretera) je le~eno otvorenom
hirur{kom tehnikom, a 32 pacijenta (47 uretera) je endo-
skopski le~eno “Sting” procedurom. Analizirani su sle-
de}i parametri: trajanje intervencije, trajanje hospitali-
zacije, potreba za kori{}enjem antibiotika i analgetika u
terapiji i potreba za transfuzijom krvi i krvnih derivata.
Rezultat hirur{kog le~enja je tako|e pra}en. Dobrim re-
zultatom se smatra smanjenje VUR-a za 2 stepena upo-
trebom endoskopske metode ili 3 stepena kod pacijenata
le~enih otvorenom hirur{kom tehnikom.

Rezultati: Pacijenti le~eni otvorenom hirur{kom
procedurom, bili su hospitalizovani u proseku 9 dana
(raspon od 5 do 13 dana). Sva deca su dobila dvostruku

antibiotsku terapiju. Potreba za analgeticima trajala je
od 3 do 4 dana. 90% tretirane dece imalo je potrebu za
transfuzijom krvi i / ili krvnih derivata. Stopa uspeha
ove metode je 93,8%. Endoskopska procedura je izve-
dena po tipu jednodnevnog hirur{kog zahvata. Pro-
se~no trajanje je bilo 15 minuta. Jedna, profilakti~ka
doza antibiotika je ordinirana. Nije bilo potrebe za
transfuzijom krvi i / ili krvnih derivata. Ukupna uspe-
{nost le~enja ovom metodom je oko 70%.

Zaklju~ak: Otvorena hirur{ka procedura se kori-
sti za slo`enije slu~ajeve, VUR IV-V stepena ili ranije
neuspe{no le~enih. Endoskopska “Sting” procedura se
naj~e{}e koristi kod pacijenata s VUR stepenom ve}im
od 2, nakon prethodno neuspe{nog konzervativnog le-
~enja, infekcije mokra}nih puteva pra}ene febrilno{}u
uprkos antibiotskoj profilaksi i/ili kod pojave novih
o`iljaka u bubre`nom parenhimu. Procena pacijenata i
odluka o izboru metode le~enja uvek mora biti indivi-
dualna za svako dete.

Klju~ne re~i: deca, primarni vezikoureteralni re-
fluks, hirur{ko le~enje, endoskopsko le~enje.
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