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INTRODUCTION: 
Vesicoureteral reflux (VUR) is the retrograde 
flow of urine from the bladder to the upper 
urinary tract. VUR is the most common 
abnormality of the urinary tract in the children, 
affecting 1% of all children (1).  
Vesicoureteral reflux is believed to be present in 
1% or less of normal children, although the 
incidence is likely to vary depending on the age 
of screening because VUR mostly resolved over 
time. Most cases of VUR are diagnosed after 
occurrence of urinary tract infection (UTI) (2). In 
children with UTIs, the reported frequency of 
VUR varies from 20% to 40% (3-5). More recent 
guidelines specifically for children under 2 years 
of age from the American Academy of  
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Pediatrics(AAP) tighten the recommendation for 
voiding cystography to follow a second rather 
than the initial febrile UTI, with infection based 
on stricter culture criteria. Males and females are 
equally to have VUR after UTI, but males are 
more likely to have higher grade VUR (3). 
Females are more commonly diagnosed with 
VUR because they are more likely to have UTIs 
(6). The widespread use of prenatal ultrasound 
leads to more frequent detection of antenatal 
hydronephrosis. When screened, approximately 
10%-20% of these children have VUR. 
Patients who have prenatally detected VUR have 
higher grade VUR than children detected after 
UTI.  There is a genetic predisposition to VUR, 
with some studies suggesting an autosomal 
dominant inheritance with variable penetrance 
although no specific genetic loci have been 
defined (7). These findings are dramatically 
illustrated by high incidence of reflux in siblings  

ABSTRACT: 
BACKGROUND: 
To evaluate the safety, efficacy and durability of Vantris injection over a period of 3 years.                               
PATIENTS AND METHOD:   
From 2015 to 2018 we followed 40 patients {male 14, female 26} with a mean age of 4.2±3.4 years 
(mean ± SD) underwent endoscopic Vantris injection therapy for treatment of primary vesicoureteral 
prospectively by voiding cystourethrogram at 3months, 1 year and 3 years. Those 40 patients 
comprising 70 refluxing renal unit (RRU), were unilateral in 10 patients and bilateral in 30 patients. 
Those were grade II in 10 RRU, grade III in 35 RRU and grade IV in 25 RRU. The volume of 
injected Vantris material was 0.8ml (range 0.4-1.2 ml) per refluxing unit. The patients were 
followed. Ultrasound was used at 1 week, 1 month and yearly for 3 years.  
RESULTS:                                                                                                                                           
All patients completed 3 years follow up by voiding cystourethrogram.  At 3months VCUG 1 was 
done and shows: 10/10 RRU of grade II, 32/35 RRU of grade III and 23/25 RRU of grade IV show 
complete resolution of reflux, Success rate is 92.85%. At 1year VCUG 2 was done and shows: 10/10 
RRU of grade II, 32/32 of grade III and 21/23 of grade IV show complete resolution of reflux, 
Success rate is 96.92%. At 3years VCUG 3 was done and shows: 10/10 RRU of grade II, 32/32 of 
grade III and 21/21 of grade IV show complete resolution of reflux, Success rate is 100%. The 
overall success rate is 63/70 (90%).      
CONCLUSION: 
Endoscopic injection of Vantris material for treatment of vesicoureteral reflux in children is very 

effective, safe and durable, and can be considered as first line treatment of grade Ⅱ-Ⅳ 
vesicoureteral reflux. 
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and offspring's of patients have VUR (8,9) , which 
lead to recommendation of screening children 
who have first degree relative with VUR (10,11). 
Diagnosis 
A voiding cystourethrogram (VCUG) is the gold 
standard diagnostic approach, it allows for grad-
ing of VUR and provides excellent anatomic 
details. VCUG is able to diagnose posterior 
urethral valve and bladder abnormalities. The 
disadvantages are radiation exposure and need 
for catheterization. In contrast, direct radionuc-
lide cystography, which also requires catheteriza-
tion, has excellent sensitivity for detecting VUR 
and much lower radiation exposure than VCUG 
(12). 
Radionuclide cystogram (RNC) a nuclear study 
which uses solution contain radioactive tracer 
Technetium-99m (99mTc) which provide less 
anatomical details than VCUG and typically in-
volve less overall radiation exposure (11). RNC is 
usually used after initial VCUG examination to 
follow/monitor a patient's progress. VUR grad-
ing is less detailed with a RNC and is usually 
graded as mild, moderate or severe VUR (13). 
Management: - 
Principles of management: 
1. Spontaneous resolution of reflux is common. 
2. High-grade reflux is less likely to resolve 
spontaneously. 
3. Extended use of prophylactic antibiotics & 
“Watchful waiting”. 
4. The success rate with surgical correction is 
very high. 
Management of VUR is divided into medical 
(conservative) and surgical management which is 
divided into open or     laparoscopic re-
implantation, and endoscopic approach (14). 
Endoscopic injection therapy of VUR 
Matouschek (1981) was the first who describes 
the injection of polytetrafluoroethylene (PTFE) 
at the ureteral orifices to correct VUR (15).  
O’Donnell and puri (1986) popularized the tech-
nique when they published their initial report on 
the successful endoscopic correction of primary 
VUR with          success rate of 75% after one 
injection (16). The overall success rates which 
were reported by the different groups ranged 
between 68–92%, depending mainly on the VUR 
grade (17-19). 
Materials used for endoscopic correction of 
reflux 
A. Non autologous materials: 
1- Polytetrafluoroethylene paste (PTEF - Teflon 
paste) 
2- Polydimethylsiloxane (Macroplastique) 
3- Cross liked bovine collagen. 

 
4- Coaptite.  
5-Dextranomer/Hyaluronic acid copolymer; 
Dx/HA (Deflux). 
6- Polyacrylate polyalcohol copolymer/ PPC 
(Vantris),    Non-biodegradable agents of syn-
thetic origin lead to the   formation of a fibrotic 
capsule, giving stability and long-term perma-
nence. It belongs to the family of Acrylics, par-
ticles of polyacrylate polyalcohol copolymer 
immersed in a glycerol and physiological solu-
tion carrier. Molecular mass is very high. When 
injected in soft tissues, this material causes a 
bulkiness that remains stable through time. The   
carrier is a 40% glycerol solution with a pH of 6. 
Once  injected, the carrier is eliminated by the 
reticular system through the kidneys, without 
metabolizing. Particles of this polyacrylate po-
lyalcohol with glycerol are highly deformable by 
compression, and may be injected using a 23-
gauge needle. The average of particles size is 
320 mm. Once implanted, particles are covered 
by a fibrotic capsule of up to 70 microns. Par-
ticles of this material are anionic with high su-
perficial electronegativity, thus promoting a low 
cellular interaction and low fibrotic growth (20). 
The only  significant and serious complication of 
vantris injection is ureteral obstruction which 
may need ureteral re-implantation (21). 
B. Autologous materials 
Fat, collagen, muscle, and chondrocytes have all 
been evaluated as bulking agents (22). 
Patients and method 
We prospectively followed patient who had pri-
mary VUR and treated by endoscopic Vantris 
injection from October 2015 to September 2018. 
They were 40 patients (with 70 RRUs); 14 males 
(35%) and 26 females (65%), with a mean age of 
4.2 ±3.4 years (mean ± SD). The baseline cha-
racteristics of the patients are shown in table (1) 
and table (2). Follow up includes clinical and 
radiological assessments (ultrasonic examination 
and voiding cystourethrogram VCUG) for 3 
years. Intravenous urogram (IVU) was done for 
most of patients before the procedure and DMSA 
scan was done for two patients to insure adequate 
function of the kidneys. The reflux grade was 
based on the voiding cystourethrogram (VCUG) 
before and after the surgery, according to the 
International Classification System (International 
Reflex Study Committee). For patients with 
grade II - III VUR, cystoscopic sub-ureteric tran-
surethral injection (STING) technique was used, 
while patients with grade IV VUR or those with 
widely opened orifice, the injection was per-
formed inside the orifice {hydrodestention injec-
tion   therapy (HIT)}. 
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All families were informed and consent taken; 
regarding the procedure and tissue augmented 
substance used for reflux correction. All patients 
should have urinalysis to exclude a UTIs prior to 
injection therapy and before doing a VCUG. 
Inclusion criteria: - 
1- All children with grade II -IV primary VUR 
treated by single injection of Vantris. 
Exclusion criteria: - 
1- Secondary and complex VUR. 
2- Injection on re-implanted ureter. 
3- More than one injection. 

4- Grade Ⅴ VUR. 
First visit is at 1-week post-injection for clinical 
assessment and Ultrasonic examination. Clinical 
assessment includes: - Urine output, temperature 
and general condition of child. 
Then Ultrasound examination to be done at 1 
month after injection and then yearly for 3 years. 
Ultrasound examination used for assessment of: - 
1- Degree of hydrouretronephrosis. 
 

 
2- Parenchymal thickness. 
3- Bladder capacity (full capacity and post void 
residue). 
Voiding cystourethrogram was done at 3 months 
after  injection therapy, then 1 year and 3 years 
after injection therapy. Antibiotic prophylaxis 
stopped if VCUG shows no reflux. {Reflux con-
sidered cured if VCUG did not demonstrates 
VUR of any grade}. Ultrasound study was done 
at 1 week, 1month and yearly for 3 years for fol-
low up of parenchymal thickness and degree of 
hydrouretronephrosis as predictor of residual 
reflux if present. As grading of VUR depends 
mainly on VCUG (International classification of 
vesicoureteral reflux), the results of our study 
depend mainly on VCUG findings. As shown in 
table 3, it can easily be noticed that breakthrough 
UTI was the most frequent      indication for sur-
gery (in 62.5% of patients), followed by high-
grade VUR (in 25% of patients), and family pre-
ference was the indication for surgery in 5 pa-
tients (12.5%). 

 
 
 

Table 1 : The baseline characteristics of the studied group. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variables  Values 
% 

Age 
Mean ± SD 
Range 

4.2       ±3.4 
2             – 9 

Gender 
Male 
Female 

14  35 
26   65 

Laterality 
Unilateral 
Bilateral 

10   25 
30   75 

 
Renal reflexing unit (RRU) 

Primary 
Complex 
Total 

70  100 
0                 0 

70 100 

Grades 
II 
III 
IV 

10   14.3 
35              50 

25  35.7 

Injection volume 
Mean ± SD 
Range 

0.8 ± 0.56 
0.4 – 1.2 
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Table 2 : The characteristics of studied group according to gender and laterality. 

 
Table 3 : Indications for endoscopic correction of VUR. 

 
 
 

 
 
 
 
 
 
 

 
 
RESULTS: 
The baseline characteristics of our study reveal 
that the mean age of patients was 4.2 ± 3.4 
(range: 2-9 years). Females were dominant 
representing (65%) of the patients. Majority had 
bilateral RRUs, representing 30/40 (75%) of pa-
tients. All patients had primary VUR. RRU were 

grade Ⅱ in 10/70 (14.3%), grade III in 35/70 
(50%) and grade IV in 25/70 (35.7%). The in-
jected volume of Vantris ranges from 0.4 to 1.2 
ml with a mean of 0.8 ml. The outcomes of first 
VCUG done at 3 months after single injection of 
Vantris material, shows complete resolution of 

grade Ⅱ VUR (10/10 RRUs), 32/35 RRUs of 
grade III had no VUR and 23/25 RRUs with 
grade IV had no VUR. In total 65/70 RRUs had 
resolved VUR as shown in table (4), while those 

RRU who downgraded to grade Ⅰ kept on con-
servative therapy for 3 months then VCUG was 
done; 4 of them reached complete resolution of 
VUR and only 1 RRU required second injection. 
Second VCUG done 1 year after injection thera-
py, all 10/10 RRUs with grade II had no VUR,  

32/32 RRUs of grade III had no VUR, and 21/23 
RRUs with grade IV had no VUR. In total 63/65 
RRUs had no VUR as shown in table (5). Those 
who failed to reach complete resolution (2 
RRUs) were kept on conservative therapy for 3 
months and further VCUG was done and shows 
spontaneous resolution of VUR. Third VCUG 
done 3 years after injection therapy, all 10/10 
RRUs with grade II had no VUR, 32/32 RRUs of 
grade III had no VUR, and 21/21 RRUs with 
grade IV had no VUR. In total 63/63 RRUs had 
no VUR as shown in table (6). 
So, totally 63/70 (90%) RRUs show complete 
resolution, with 7/70 (10%) show downgrade to 

grade Ⅰ. Ureteral obstruction developed in 1 
patient (2.5%) treated by Vantris injection for 

grade Ⅲ left side VUR, and was diagnosed im-
mediately within two days as low urine output 
and patient's complain of pain and was treated by 
double J insertion which is removed after three 
weeks with no squeal. Apart from ureteral ob-
struction, no fever or allergic reaction developed 
in any patient as shown in Table (8). 

Laterality/40  
 

RRU No./70 
  

Gender/40                   
Grade  

Bilateral 
No            % 

Right 
No        % 

Left 
No               % 

No        .         %   

1              2.5 
  
3              7.5 

0           0 
 
0           0 

1           2.5 
  
1           2.5  

3 
 
7 

2                      5 
  

4                    10 
 

Male 
 
Female 

 
Grade II 

6               15 
 
8               20 

  
 
1        2.5 

2              5 
 
4            10  

14 
 
21 

8                    20  
 

13               32.5  

Male 
 

Female 

 
Grade III  

  

4              10 
 
8              20 

0           0 
 
0           0 

 
 
1           2.5 

8 
 
17 

4                    10 
  

9                 22.5 

Male 
 

Female 

 
Grade IV  

11          27.5 
   
19         47.5 

  
  
1        2.5 

3           7.5 
 
6            15 

25 
 
45 

14                  35 
 

26                  65 

Male 
 
Female  

  

 
Total  

Indications  
                         

No.                %    
          

Breakthrough UTI 25 62.5  

High-grade VUR 10 25.0 

Family preference 5  12.5 
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Table 4 : Outcomes of endoscopic correction of RRUs according to first VCUG  ( 3 months after 

single injection of Vantris) . 
  

 
* P value of result in VCUG 1 (at 3 months) is <0.001 (highly significant). 
   ** P value between both gender of our study is not significant. 

 
Table 5 : Outcomes of endoscopic correction of RRUs according to second VCUG (1 year after single injection of Vantris). 

 
* P value of result in VCUG 1 (at 3 months) is <0.001 (highly significant). 
** P value between both gender of our study is not significant. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grades 
(RRU)  
No. 

Downgrade to 
Grade 0  

 
No.         %  

Downgrade 
to Grade Ⅰ 

 
 

No.     %  

GENDER/40 LATERALITY/40 

                   
                   No.          %     

Left 
No.         %  

Right 
No.      % 

Bilateral 
No.         % 

Grade Ⅱ 10 10     100  0        0  
Male 2        5 1           2.5 0              0  1     2.5 
Female  4        10 1           2.5 0              0 3      7.5 

Grade Ⅲ  
  
35 

 
32     91.4 

  
3     4.3 

Male  7       17.5 1           2.5 0              0   6      15 
Female 12       30  4            10 1           2.5  7      17.5  

Grade Ⅳ 
 
25 

 
23       92 

 
2      2.8 

Male  3        7.5 0              0  0              0  3       7.5 

Female 9        22.5 1           2.5 0              0  8        20 

Total  
 
70 

 
65    92.9 

 
5      7.1  

Male 12      30  2              5  0              0 10       25  

Female 25   62.5 6            15 1           2.5 18      45 

Success 
rate 

92.9%  92.5% 88.9%  100% 93.3% 

P value  * < 0.001  ** 0.57  

Grades 
 

NO.  
(RRU) 

Downgrade to 
Grade 0 

 
No.         %  

Downgrade to 
Grade Ⅰ 

 
No.         %  

GENDER/40 LATERALITY/40 

No.           %  
Left 
No.         % 

Right 
No.         %  

Bilateral 
No.         %  

Grade Ⅱ 
 
10 

 
10       100  0              0 

Male 2            5 1           2.5 0              0 1       2.5 

Female 4           10 1           2.5 0              0 3        7.5 

Grade Ⅲ 32  32       100 0              0 
Male 7          17.5 1           2.5 0             0 6        15 
Female 12        30  4            10 1           2.5  7        17.5  

Grade Ⅳ 23 21       91.3 2           3.1 
Male  2           5 0              0 0              0  2         5 

Female 9          22.5 1           2.5 0              0 8         20 

Total 65  63      96.9 2           3.1  
Male 11        27.5  2              5  0              0  9         22.5  

Female 25         62.5 6            15 1           2.5 18         45 

Success 
rate 

96.9% 90% 88.9% 100% 90% 

P value 
*  < 0.001 **  0.22   
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Table 6 : Outcomes of endoscopic correction of RRUs according third  VCUG  (3 years after single Vantris injection). 
 

 
* P value of result in VCUG 1 (at 3 months) is <0.001 (highly significant).       
  ** P value between both gender of our study is not significant. 

 
 

Table 7: Outcomes of endoscopic correction of RRUs according to 1ST, 2nd and  3rd VCUG. 
 

 
 

Table 8: Postoperative complications. 
 

 
 

 

 

DISCUSSION: 
Although surgical correction by ureteral re-
implantation has been considered as a gold stan-
dard in the management of VUR with efficacy 
rate of almost 100% (23), endoscopic correction of 
VUR using different bulking agents has been 
progressively used and widely offered in the last 
three decades and has become a promising pro-
cedure which is minimally invasive with good 
clinical outcomes. 
Vantris (polyacrylate polyalcohol copolymer 
(PPC)) is a synthetic non-absorbable compound 
that belongs to acryl family was introduced for 

treatment of VUR and shows a promising results 
when compared to other bulking agents (24). 
In our study, we prospectively followed forty 
patients {male 14 (35%), female 26 (65%)} with 
a mean age of 4.2(±3.4) years (mean ± SD) who 
underwent endoscopic Vantris injection therapy 
for treatment of primary VUR with a mean in-
jected volume of 0.8ml (range 0.4- 1.2 ml). 
The follow up includes clinical assessment (tem-
perature, urine output and general condition of 
patient) in addition to radiological assessments 
including ultrasonic examination at (1 week, 1  
 

Grade 
NO. 
(RRU) 

Downgrade to 
Grade Ⅰ 

 
No.         %  

Downgrade to 
Grade Ⅰ 

 
No.         %  

GENDER / 40 LATERALITY / 40 

               
No.           %  

Left 
No.         %  

Right  
No.         %  

Bilateral 
No.         %  

Grade Ⅱ 
 
10  

 
10           100  0             0 

Male 2           5 1          2.5 0           0 1           2.5 

Female 4           10 1          2.5 0           0 3           7.5 

Grade Ⅲ 32  32           100 0             0  
Male 7          17.5 1          2.5 0           0 6            15 
Female 12         30  4          10 1           2.5  7         17.5  

Grade Ⅳ 21 21           100 0              0 
Male  2            5 0           0 0          0  2              5 

Female 9            22.5 1           2.5 0           0  8            20 

Total 63  63           100 0            0 
Male 11          27.5  2           5  0           0 9         22.5  

Female 25          62.5 6          15 1           2.5 18          45 

Success rate  100%  90% 88.9% 100% 90%  

P value  < 0.001  * 0.22  **   

 
 
Grade 
 

1st VCUG 2nd VCUG 3rd VCUG 

NO. MALE 
No.      % 

FEMALE 
No.      % 

NO. MALE 
No.         % 

FEMALE 
No.         % 

NO. MALE 
No.        % 

FEMALE 
No.        % 

Grade II 10 2            5 4          10 10 2              5 4             10 10 2               5 4           10 

Grade III 32 7       17.5 12        30 32 7          17.5 12           30 32 7          17.5 12         30 

Grade IV 23 3         7.5 9       22.5 21 2               5 9          22.5 21 2               5 9         22.5 

TOTAL 65 12        30 25     65.5 63 11        27.5 
 

25        62.5 63 11        27.5 
 

25       62.5 

P value 0.001 0.57 <0.001 0.22 <0.001 0.22 

Complication No.        % 

Ureteral obstruction 1          1.4 

RRUs failed to reach complete 
resolution 

7          10 

63 
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month, then yearly for 3 years) and voiding cys-
tourethrogram (VCUG) at (3 months, 1 year and 
3 years) following the injection therapy, ultra-
sound examination was done on regular basis as 
a part of general assessment, and to follow the 
degree of hydrouretronephrosis. The success was 
defined as complete resolution of VUR on post-
injection VCUG. Our results in first VCUG at 3 
months show success rate of 92.9% with p. value 

˂0.001 with 3 RRUs of grade Ⅲ and 2 RRUs of 

grade Ⅳ downgraded to grade Ⅰ as shown in 
table 4, which indicates efficacy of Vantris injec-
tion in treatment of VUR on short term follow-
up. No patient develops post injection fever or 
allergic reaction which indicate that Vantris as a 
bulking agent used for treatment of VUR had 
minimal or low cellular interaction. Only 1 pa-
tient develops ureteral obstruction on injected 
side which was diagnosed immediately within 
two days' post injection       because ipsilateral 
pain and decreasing urine output necessitated DJ 
stent insertion within two-days which is removed 
after 3 weeks without any sequelae, this may 
indicate that the Vantris doesn’t loss its volume 
after injection. 
The second VCUG was done 1 year after injec-
tion shows success rate of 96.9% with p. value ˂ 

0.001. Two RRUs of grade Ⅳ show downgraded 

to grade Ⅰ as shown in table 5. No patient de-
veloped late ureteral obstruction. So these results 
can give a promising idea about the durability 
and efficacy of Vantris. The third VCUG was 
done 3 years after injection shows cure rate of 
100% for all grades with p. value ˂0.001 as 
shown in table 6. The success rate of our study is 
90%, which indicates Vantris as an effective 
bulking agent used for correction of VUR as 
shown by few cases of VUR downgrade to grade 

Ⅰ after single injection. High success rate 
through a period of follow up for 3 years after 
single injection indicates high durability of Van-
tris which may attributed be to physical proper-
ties of being non-biodegradable, non-migrating 
and keeping of injected volume for long period 
while low complications rate including (ureteral 
obstruction, fever or allergic reaction) can gives 
an idea about safety of Vantris for correction of 
VUR for long time. Only 10% of RRUs (3RRUs 

of grade Ⅲ and 4 RRUs of grade Ⅳ) shows 

downgrade to grade Ⅰ, all those patients with 
downgraded VUR had conservative treatment 
with antibiotics for 3 months, then another 
VCUG was done which shows only 6 RRUs 
have complete resolution of VUR and only 1 
persistent RRU required second Vantris inject 
 

 

tion. This downgrading on VCUG occur due to 
either partial response to Vantris because of its 
early degradation or improper VCUG (high pres-
sure VCUG). So failure to reach complete reso-
lution of VUR after 3 years follow up by VCUG 
increases as the grade of primary reflux increase 

(grade Ⅳ˃ grade Ⅲ˃ grade Ⅱ). 
There was no statistical change in response to 
vantris injection between both sexes (p. value of 
0.22) 
In multicenter survey of endoscopic treatment of 
VUR using Vantris from 2009-2013, 611 pa-
tients (210 males and 401 females) with 809 
RRUs with mean age of 3.5 years were treated at 
7 centers worldwide endoscopically with Vantris 
injection, of these (83.3%) RRUs are primary 
and (16.7%) RRUs are complex, the reflux was 

grade Ⅰ-Ⅴ and the mean injected volume of 0.4 
ml (range) (0.2-1.3). The patients monitored by 
ultrasound study and VCUG at 3 months, 1 year, 
and 3 years. The result show resolution of VUR 
in 759 RRUs (93.8%) after first injection (25). In 
comparison to our study the number of patients 
enrolled in this study is higher involving both 

primary and secondary VUR of grade Ⅰ-Ⅴ; 
while our results depend on data of 40 patients, 

only primary VUR of grade Ⅱ-Ⅳ: however, the 
overall results appear to be similar taking in con-

sideration we are dealt only with grade Ⅱ-Ⅳ.  
Stanislaw warchol et al. followed up 125 child-
ren (52 males, 73 females) with mean age (4.9 
±3.6) were treated with Vantris, with 186 RRUs 
(64 unilateral and 61 bilateral). Follow up was 
completed in 89.6% of patients (167 RRUs) of 
those the primary reflux was found in 126 RRUs 
and complex reflux in 40 RRUs. VCUG was 
done 3 months after the procedure. Reflux was 
resolved in 86.4% of RRUs after   single injec-
tion (21). Compared to our study, this study had 
shorter follow-up period (VCUG done 3 months 
after injection), number of patients are higher, 
involving both primary and complex VUR. 
Complication were reported in this study includ-
ing ureteral obstruction in 9      patients which 
were treated by ureteral re-implantation. The    
results of our study appear to be more promising 
for long term durability of Vantris 92.9% cure 
rate shown in first VCUG of our study compared 
to 86.4% cure rate of this study and complication 
rate is much lower compared to this study. 
Ormaechea et al treated 61 patients (18 males, 43 
females) with 88 RRUs during a multicenter tri-
al, with average age of 58 months completed 
follow-up for 20 months. The grade of VUR 

treated in this study was Ⅱ-Ⅴ of those 83%  
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were grade Ⅱ-Ⅲ with a mean injected volume 
of 0.76 ml. Vesicoureteral reflux was cured in 

88.6% RRUs and downgrade to grade Ⅰ in 6.8% 
RRUs (26). The cure rate and the injected volume 
in our study appear to be similar to this study. 
The postoperative complication was also low 
including mainly ureteral   obstruction in one 
patient treated by ureteral re-implantation; while 
our results had one patient with ureteral obstruc-
tion discovered and treated immediately by DJ 
stenting. 
Chertin et al in 2013 reported 3 years prospective 
follow up for patients treated by endoscopic 
Vantris injection. A total of 109 patients (37 
males, 72 females) with 165 RRUs underwent 
the procedure. The mean age was 6.2±3.4 years. 
VUR was unilateral in 53 patients and bilateral in 
56 patients with total 165 RRUs. Mean injected 
volume of Vantris is 0.85 ml. Of those 84.2% 
RRUs were primary VUR and 15.8% RRUs were 
complex cases. The same protocol taken in our 
study was applied in chertin's study including 
ultrasound examination in 1 month, 1 year and 3 
years after injection. VCUG was performed in 3 
months, 1 year and 3 years after injection. The 
reflux was corrected in 153 RRUs (92.7%) after 
single injection (27). The result of our study re-
garding the cure rate (90%), duration of follow 
up (3 years) and injected volume of Vantris 
(0.8ml) appear to be similar to this study al-
though in our study we excluded the complexes 
cases of VUR and the number of cases of our 
study is lower than this study. Ureteral obstruc-
tion was reported in two patients, resolved by 
insertion of stent in one case and open ureteral 
re-implantation in the other one while our com-
plication is only one patient with ureteral  ob-
struction treated by DJ stent insertion. 
CONCLUSION AND RECOMMENDA-
TIONS: 
Endoscopic injection of Vantris material for 
treatment of children with vesicoureteral reflux is 
very effective, safe, durable with less complica-
tions compared to conventional open procedures. 
It can be considered as first line treatment of 

grade Ⅱ-Ⅳ vesicoureteral reflux. 
Further studies are required to evaluate long term 
efficacy and possible complications. 
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