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What are the factors affecting the mound displacement detected in 
endoscopic treatment failure of vesicoureteral reflux
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Abstract

Introductıon: Success rates of endoscopic treatment for vesicoureteral ref-
lux range from 50-100%. Various factors predict outcomes after endoscopic 
injection. Mound displacement is one of the most critical factors for failure.
We observed mound displacement in most of the patients with endosco-
pic injection failure. We aimed to evaluate predisposing factors for mound 
displacement in patients with endoscopic injection for vesicoureteral reflux. 
Methods: In 2020, operative images were taken and archived in cases 
where the endoscopic injection was applied due to vesicoureteral ref-
lux. The localization of the bulking agent was evaluated during the redo 
procedure in 11 patients who were re-admitted due to the failure of the 
injection procedure. In addition, age, gender, side and degree of ref-
lux, bladder thickness in US, and bladder trabeculation were evaluated.
Results: Local migration of bulking agent was seen in 11 patients 
at cystoscopy after initial treatment failure. Our repeat endosco-
pic injection rate was 11/80 (13.75%). Bladder wall thickness and/
or trabeculation, constipation, and post-voiding residue (over 20 
ml) were significantly higher in patients with mound displacement. 
Conclusion: Patients with thick bladder walls with increased PVR and ac-
companying constipation have the risk of mound displacement. Therefo-
re, we recommend performing a cystoscopy in all cases with recurrence 
to evaluate the location of the bulking agent. If the mound displacement 
is noted, we recommend reinjection. Patients with a thick bladder wall, 
postvoiding residue, and concomitant constipation are at increased risk of 
bulking agent displacement. If migration of bulking agent is detected, we 
recommend reinjection with Double HIT or multi-site injection techniques.
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Introduction      

 Endoscopic vesicoureteral reflux (VUR) tre-
atment has gained popularity as an alternative to 
open surgeries in the past 30-40 years. It has been 
widely used since the application materials are 
easy to use without complication in outpatients.1-3 

Unfortunately, recurrence rates of VUR after en-
doscopic injection appear to be around 15–20 % .4   
 The efficacy of Dx/HA injection has been 
difficult to fully define, given that reported suc-
cess rates range from 50% to 100% .5,6 Various fa-
ctors that predict outcome after an endoscopic in-
jection,such as gender,7 age,7 preoperative VUR 
grade,8-12 renal scarring,12 surgeon experience,8,9,13 
injected volume,10,13 mound appearance,10,14 and 
dysfunctional voiding,15 had been determined.
 However, in our cystoscopic evaluation of 
patients who were reoperated for the failure of the 
STING procedure,we observed mound displace-
ment in most of the patients (figure1).Therefore, 
this study aimed to determine the factors causing the 
mound displacement in the cases where reinjection 
was applied for the failure of the STING procedure.  

Factors affecting mound displacement
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on could not be achieved. No routine VCUG was per-
formed in the follow-up after the STING application. 
Patients who did not experience recurrent urinary 
tract infections after STING were considered to 
have had successful treatment, and no imaging was 
performed to determine the location of the bulking 
agent in these patients. However, VCUG was per-
formed in cases with recurrent urinary tract infecti-
ons in the follow-up. In cases with persistent VUR, 
cystoscopy was performed again, and the location of 
the injection bulking agent and hydrodistension at 
the ureteral orifice was evaluated. We only perfor-
med repeat cystoscopy on the patients with clinical 
failure and persistent VUR on cystogram and com-
pared these patients with those with clinical success.
 We tried to determine whether the injection 
was done with the proper technique by comparing 
the archive images of the interventions belonging 
to the endoscopic procedures. We compared the re-
operation image records of the patients we encoun-
tered with recurrence during the follow-up with the 
image records of the first intervention in which we 
performed the endoscopic injection. The STING 
was applied again in cases with local migration of 
the injection bulking agent and/or ureteral hydro-
distention. Open surgery was performed in cases 
where the bulking agent was found to be in place 
on cystoscopy, but the VUR persisted despite this. 
 Cases with secondary VUR, such as neuroge-
nic bladder, duplicated system, or posterior urethral 
valve, and cases with the first injection performed 
in another medical center were excluded from the 
study. We evaluated patients with clinical failure 
for mound displacement and other cases in terms of 
age, gender, side and degree of reflux, bladder thi-
ckness in ultrasound (US), and bladder trabecula-
tion in cystoscopy. Urinary tract dysfunction was 
evaluated using the symptom-scoring questionnaire 
Akbal et al. prepared.16 Constipation was evaluated 
according to the ROMA IV criteria.17 Bladder wall 
thickness was measured as the ventral wall thickness 
in the full bladder in US.18 Two groups were com-
pared by Chi-square test. Statistical significance 
was considered p b <0.05. The SPSS 17.0 softwa-
re program was used to perform statistical analysis.

Results
 Eighty cases aged between 5 months and 17 
years (mean 4.54+3.26 years; median 4.00+3.26 ye-
ars) were evaluated. Twenty-two of the cases were 

Figure 1.Displacement of the mound in subureteric 
injection. The mound moved the caudal direction of 
the orifice and the cranial direction in the left and 
right images, respectively 

Figure 1

Material and Methods
 Eighty cases of VUR who underwent subu-
reteric Diethylaminoethyl-Dextran (DEAE-Dext-
ran)+Hyalurinicacid (HA) (Dexell,IstemMedi-
cal Ankara Turkey)  injection was prospectively 
evaluated in the study between January 01 and 
December 31, 2020. The local ethics commit-
tee approved this study (ref. No. E2-21-798). 
 1 ml of the bulking agent was routinely in-
jected with the classical STING method. Additional 
1 ml bulking agent was used in cases where coaptati-
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male, and 58 were female. In 14 cases referred to our 
clinic due to unsuccessful STING applications from 
other medical centers, two cases underwent uretero-
neocystostomy, and 9 cases had neurogenic bladder, 
posterior urethral valve, or duplicated system exc-
luded from the study. Reinjection was performed in 
11 cases with persistent VUR among 80 cases who-
se first injections were made in our clinic. Mound 
displacement is noted in 7 cases and disappears in 4 
cases total of 11 patients (13.75%) who underwent 
the first injection in our clinic. A total of 11 cases (2 
male, 9 female; 2-6.5 years, average 3.86+1.55 ye-
ars; median 4.00+1.55 years) reinjection was applied.

 No statistically significant difference was 
noted between the ages of the cases with the mig-
ration of the bulking agent and the cases without 
migration (p=0.246). Furthermore, when the two 
groups were compared in terms of gender, no sig-
nificant difference was found (p=0.514). Finally, 
no significant difference was found in comparing 
the side (unilateral/bilateral) and grade of reflux 
(p=0.481, p=0.560) (Table 1, 2, 3). A statistical-
ly significant difference in terms of symptom score 
was not detected between the two groups (p=0.472)
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Discussion
 Cystoscopy was performed in 11 patients 
(13,75%) with recurrent febrile urinary tract infecti-
ons and persistent reflux after the first injection in our 
series. In the cystoscopy evaluation of these eleven 
cases, it was found that the mound was displaced or 
not seen. Therefore, we performed the second injecti-
on in these 11 cases whose endoscopic treatment was 
unsuccessful in our series. Mound creation was deter-
mined by evaluating the archive images of 11 patients 
whose first injections were made in our clinic. We ob-
served that it significantly increased the bladder wall 
thickness and trabeculation of the cases with local 
migration of the bulking agent compared to the other 
cases. Again in these cases, PVR was found to be sig-
nificantly higher, and constipation was more common. 
With all these findings, it is possible to say that the risk 
of local migration of the bulking agent increases be-
cause of abnormal bladder dynamics in patients with 
bladder bowel dysfunction, a high amount of postvo-
iding residual urine, and a bladder thicker than 3 mm.
 In a systematic meta-analysis evaluating the 
endoscopic treatment of pediatric VUR, the estima-

Table 1 Gender distrubition of the two groups

Table 2 Side of the VUR in patients with Redo and 
first injection

Table 3 Grade of the reflux in two groups

 When the patients were evaluated in terms 
of bladder wall thickness and/or trabeculation, the-
re was a significant difference (p=0.001). It was de-
termined that the bladder wall thickness was more 
than 3 mm in cases where the bulking agent was 
displaced locally, and the trabeculation was more 
than in the non-displaced group. Also, it was ob-
served that constipation was accompanied signi-
ficantly more frequently where the bulking agent 
was changed (p=0.003). In addition, the post-vo-
iding residue (over 20 ml) was significantly higher 
where the bulking agent was displaced (p=0.001).
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ted success rate for endoscopic therapy after a sing-
le injection was 78 % for grades I and II, 72 % for 
grade III, 63 % for IV, and 50 % for grade V VUR 19 
The literature has reported that mound displacement 
is observed especially in cases with voiding dysfunc-
tion. Capozza et al. suggested that voiding dysfuncti-
on could contribute to endoscopic injection failure.15 

They theorized that elevated intravesical pressures 
could displace or shift the injection mound or cau-
se migration from the original site of implantation. 
They found that a high percentage of those patients 
who had failed initial endoscopic treatment had evi-
dence of voiding dysfunction on clinical evaluation. 
Capozza et al. reported on 45 failures with the Dx/HA 
copolymer and found that 60% had mound displace-
mentand 33% had an absence of the mound on re-
inspection.20 They reported a high percentage of their 
cases with failed dextranomer microspheres and sus-
pected high intravesical pressures noted by voiding 
diaries. Trsinar et al. also observed displacement of 
failed injection mounds and theorized that this was 
due to voiding dysfunction, although no urodynamic 
studies or voiding diaries were presented.21 Kirsch 
et al.22 reported on 18 patients who underwent rein-
jection for primary failures and found that 61% had 
shifting of the mound away from the injection site. In 
the remainder of the patients, the mound was either 
absent or present and indeterminate. Higham-Kess-
leret al. reported a multi-institutional review of failu-
res after Dx/HA injections for VUR.23 Eighty patients 
(97 ureters) who failed a single injection underwent 
mound observation prior to a second injectionor at 
the time of open surgery. They found that in those 
with a mound abnormality, 49% of the mound had 
shifted, 22% of the mound was absent, and 10% 
there was a significant mound volume loss. In 15%, 
the mound was in the perfect location despite per-
sistent VUR. Insuch a case, the question of whether 
the injection was made in the right place in the first 
application comes to mind. While the first injection 
images of the cases with VUR recurrence were eva-
luated in our study, there is no data on the evaluation 
of the first injection image in all these studies.When 
the archive images were examined retrospectively, it 
was determined that the mound was formed by ap-
propriate injection in the first attempts in ourseries. 
In addition, voiding dysfunction was evaluated cli-
nically in these studies. In such patients, STING and 
bladder rehabilitation are expected to prevent local 
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