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Abbrevations: VUR – vesicoureteral reflux, PPC – polyacrylate-polyalcohol copolymer, PTFE – 

polytetrafluoroethylene, Dx/HA - dextranomer/hyaluronic acid copolymer, RRU – Renal Refluxing Unit, US – 

ultrasound scan  

1. INTRODUCTION 

Endoscopic correction of vesicoureteral reflux 

(VUR) in children by subureteric injection of 

various tissue-augmenting substances since its 
introduction almost 35 years ago, becomes  well 

accepted method of first-line interventional 

procedure to treat all grades of  persisting reflux. 
However, its role in the management of high 

grade, i.e. grade IV and V reflux still is under 

debate [1,2,3,4]. A limited number of reports 

regarding results and efficacy of endoscopic 
management of high grade reflux is still 

available. Various bulking agents were used for 
this purpose: polytetrafluoroethylene (PTFE) 

before 2000, dextranomer/hyaluronic acid 

copolymer (Dx/HA, Deflux ®) since 2000 and 
recently polyacrylate-polyalcoholcopolymer 

(PPC, Vantris ®) [4,5,6,7,8,9,10,11,12]. PPC 

(Vantris ®) a synthetic, non-absorbable tissue-
augmenting substance was introduced into 

clinical practice in 2010 [13] and is currently 

used in some centers Around the world [14, 15, 

16, 17, 18, 19, 20].The aim of the present study 
was to evaluate the efficacy of PPC injection to 

correct reflux grade IV and V in children. 
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2. MATERIAL AND METHODS 

From 2012 to 2017, 134 children (81 girls, 53 

boys) with total 207 renal refluxing units (RRU) 

grades II-V, underwent injection of PPC to treat 

persisting reflux. In 61 of them (31girls,30boys) 

was present reflux grades IV and V, comprising 

76RRUs: in 33 RRUs grade IV and in 43 RRUs 

grade V. Primary reflux was observed in 46 out 

of 76 RRU, and the remaining 30 RRUs 

represents complex cases (reflux in boys with 

posterior urethral valves, in partial or complete 

duplication of upper urinary tract – 

bifidus/duplex system, postoperative reflux after 

ureteral re-implantation because of megaureter). 

Table 1 and 2 presents reflux characteristic in 61 

patients.  

Table1. Reflux characteristic in 31 girls 

VUR 

Grade 

RRUs (no) 

Primary 

Reflux 

RRUs (no) 

Complex 

Reflux 

RRUs 

(no) 

Total 

IV 13 7 20 

V 15 3 18 

Total 28 10 38 

Table 2. Reflux characteristic in 30 boys 

VUR 

Grade 

RRUs (no) 

Primary 

Reflux 

RRUs (no) 

Complex 

Reflux 

RRUs 

(no) 

Total 

IV 4 9 13 

V 14 11 25 

Total 18 20 38 

In all 61 children reflux was diagnosed as a 

result of urinary tract infection. Indications for 

endoscopic treatment included persistent VUR 

in patients with a history of previous medical 

treatment for at least 12 months, with the 

presence of renal scarring (renal scintigraphy) 

and with no bladder dysfunction (urodynamic 

study) at the time of injection.  

All procedures were done during cystoscopy 

under general anesthesia using a pediatric 

operating cystoscope (Storz or Wolf). Under the 

ureteral orifice 0.8-1 ml of PPC was injected 

using STING technique. RIN type of injection 

needle with laterally located injection hole 

(“concave side opening”) was used for primary 

grade IV-V reflux and for complex cases, 

excluding reflux in bifidus/duplex system. For 

these cases standard needle, i.e. RINS type 

(“bevel tip”) with injection hole at the end of the 

needle was applied.  Figure 1 and 2 presents 

types of injection needles. 

 

Figure1. RIN type of injection needle 

 

Figure2. RINS type on injection neddle 

After injection of PPC apparent bulge at the site 

of injection was visible (Figure 3 a, b                           
and 4 a, b). Perioperative antibiotic prophylaxis 

was administered and the child was discharged 

home the next day after cystoscopy. Each 

patient underwent ultrasound scan (US) 2 weeks 
after injection and voiding cystourethrogram 3 

months after procedure.  

 

Figure 3 A, B. Ureteral orifice (reflux grade IV) 

before (A) and after injection of PPC (B) 

In case of immediate post-injection 

flank/abdominal pain US was performed to 

evaluate the degree of possible obstruction of 
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the upper urinary tract. Further follow-up 
studies included: US scan and radionuclide 

examination (dynamic scintigraphy) 6 months 

after the procedure in each patient and then 

repeated US and in selected cases also 
radionuclide scan on individual basis. 

3. RESULTS 

The results were estimated regarding reflux 
resolution rate after PPC injection. All 61 

children completed follow-up. In all patients 

reflux resolved. VUR was corrected after the 
first PPC injection in 57 out of 76 RRUs (75%): 

25 grade IV, 32 grade V; in 18 RRUs (23.9%) 

after the second injection: 8 grade IV, 10 grade 

V and in one RRU grade V after the third. Table 
3 present VUR resolution rate regarding reflux 

grade. 

Table3. Reflux resolution after PPC injection 

VUR 

Grade 

RRUs 

(no) 

After 

first  

injection 

% (no) 

After 

second  

injection 

% (no) 

After 

third  

injecti

on % 

(no) 

IV  33 75.8 % 

(25) 

100 % 

(33) 

 

V 43 74.4 % 

(32) 

97.8% 

(42) 

100 % 

(43) 

TOTAL 76 75 % 

(57) 

98.7% 

(75) 

100 % 

(76) 

No early ureteral obstruction was observed 

postoperatively. Progressive dilatation of renal 

collecting system and megaureter (US  study) 

and deterioration of renal function with delayed 

excretion (radionuclide study) was found 0.9-2.9 

years (mean 2 ± 0.7) after successful correction 

of VUR grades IV and V comprising 11 RRUS. 

In 7 children Politano-Lead better antireflux 

procedure after excision of stenotic intravesical 

part of ureter was performed (in 5 unilaterally, 

in 2 bilaterally). Two children did not show up 

for the planned surgery. Postoperative US and 

dynamic scintigraphy (mean follow-up 1 year) 

showed gradually decrease of dilatation of the 

upper urinary tract and permanent improvement 

of drainage and renal function. 

4. DISCUSSION  

The major drawback of endoscopic treatment 

for grade IV and V reflux is relatively low 

success rate reported. Therefore some pediatric 

urologists have questioned the role of 

endoscopic management of high grade VUR, 

especially grade V and still continue to 

recommend ureteral reimplantation as the 

treatment of choice in such cases [9]. 

A meta-analysis including 5527 children (8100 

RRUs) showed resolution rate 63% for grade IV 

and 51 % for grade V reflux as compared with 

79% for grade I and II and 72% for grade III 
after endoscopic injection of Dx/HA (Deflux 

®). The authors of this report concluded that 

endoscopic treatment provide a high rate of 
success with Dx/HA, which decreases with 

increasing grade of VUR and therefore multiple 

injections may be necessary [1]. Similar 
findings regarding success rate with Dx/HA 

(Deflux ®) were noted in review of 47 studies 

published in 2010 [2]. 

Since 2003 there were published few reports 

presenting the results of endoscopic correction 

of exclusively grade IV or V reflux, mainly 

primary VUR, using PTFE and Dx/HA (Deflux 

®). The presented success rates were similar to 

that from meta-analysis reports. Chertin et al in 

2003 presenting the results with PTFE for 

endoscopic correction of primary grades IV and 

V VUR (526 children, 917 RRUs) reported 58% 

success rate after single injection and 84% after 

second and third [5]. In 2007 Menezes and Puri 

reviewed 21 year experience of endoscopic 

treatment of primary VUR grade V in 132 

children (166 RRUs) with PTFE and Dx/HA 

(Deflux ®). Reflux completely resolved after 

first injection in 53% of ureters and downgraded 

to grade I or II in 15.7%. After second 

procedure VUR resolved in 21.7% and after 

third in 3.6% of ureters [8]. The same results 

were described in the other papers [6,7]. In 2010 

Hunziker et al presenting 8-years experience 

with endoscopic  correction of primary grade V 

reflux using Dx/HA (Deflux ®) (56 children, 63 

RRUs) noted 52.4% success rate after single 

injection and downgrading to grade I in 11.1% 

whereas 30.2% of ureters required second and 

6.3 % third injection to resolve VUR [9]. 

Recently published  results with PPC (Vantris 

®) to treat grade IV and V VUR showed 

significantly higher success rate as compared 

with Dx/HA (Deflux ®): 80-83,3 % resolution 

rate after single injection [10,11] or even 91.8% 

[12]. In 2013 we published our preliminary 

results: 13 RRUs grade IV VUR and 19 RRUs 

grade V with reflux resolution rate in 84.6 % 

and 89.5% of RRUs respectively after first 

injection and in 100% after repeated procedure 

[18]. 
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Our results with the use of PPC (Vantris ®) to 
treat grade IV and V VUR in 61 children with 

76 this RRUs, including, primary reflux as well 

as complex cases, confirm that this syntetic and 

non-absorbable bulking substance is very 
effective for the endoscopic management of 

high grade reflux regarding reflux resolution 

rate.  In all children VUR resolved after PPC 
injection: in 76 % of RRUs after first, and in 

98.7 after second treatment. Only in one case 

with reflux grade V (reflux in a boy with 
posterior urethral valves) 3 injections were 

necessary to achieve success. 

Postoperative obstruction after endoscopic 

treatment of VUR using bulking substances is 
well known reported phenomenon [21, 22]. 

Acute and delayed ureteral obstruction is also 

described after Vantris® injection and is 
estimated as the main postoperative 

complication. Early obstruction is managed 

expectantly, late is treated with insertion of the 

double J stent or requires open 
ureteroneocystostomy [10, 13, 15, 20, 23,24].  

In our experience the only significant and 

serious complication encountered with PPC 
using to correct grade IV and V reflux was late 

ureteral obstruction, requiring ureteral re-

implantation in all cases.  

 

Figure 4 a, b. Ureteral orifice (reflux grade V) 
before (a) and after PPC injection (b). 

5. CONCLUSIONS 

Our data show that PPC injection to correct 

high grade reflux (IV and V grade) is very 

efficient option and provides a high rate of 

reflux resolution after single injection. This 

observation confirms the previously 

published data that endoscopic management 

should be first line option to treat persisting 

high grade reflux. However, further studies 

with more patients and longer follow-up 

periods are needed to draw final 

conclusions. 
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