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ABSTRACT

Background: To report the long-term outcomes of endoscopic surgery (ES) in pediatric patients
with vesicoureteral reflux in terms of success rate, urinary tract infection, and renal function.
Methods: We retrospectively reviewed the records of 73 pediatric patients (110 ureters) who
underwent ES for vesicoureteral reflux. Ultrasonography was performed 1, 3, and 12 months
postoperatively. Voiding cystourethrography was performed 3 months postoperatively and
repeated after 1 year if vesicoureteral reflux persisted. Success was defined as the absence of
reflux at the first voiding cystourethrography. Renal scans were performed at least 12 months
postoperatively. Renal function deterioration was defined as a new scar or a greater than 5%
decrease in function.

Results: The median follow-up duration was 24 (12-118) months. The overall success

was 65.6%, while it was 78.9%, 87.0%, 62.5%, 37.5%, 66.7% for grades I, II, III, IV, and

V, respectively. In multivariate analyses, significant predictive factors for success were
vesicoureteral reflux grade (odds ratio [OR], 0.28; P < 0.001) and mound detection at the
first postoperative ultrasonography (OR, 13.53; P < 0.001). Renal function deterioration was
found in 8 (15.3%) ureters and was less common in those with successful surgeries than in
those with failures (9.5% vs. 40.0%; P = 0.035). No significant predictive factor for renal
function deterioration or urinary tract infection was found.

Conclusion: Successful short-term outcomes of ES are expected in low-grade vesicoureteral
reflux, especially when a mound is detected by postoperative ultrasonography. However,
unpredictable long-term renal deterioration warrants continued follow-up.

Keywords: Vesicoureteral Reflux; Dextranomer-hyaluronic Acid Copolymer; Injections;
Ultrasonography

INTRODUCTION

Vesicoureteral reflux (VUR) is one of the most common urologic abnormalities in children,!
and it is diagnosed in about one-third of children with a urinary tract infection (UTI).2 VUR
in children with UTI can result in renal scarring, hypertension, and renal failure.3-5 Antibiotic
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prophylaxis and surgical correction of VUR were the mainstay treatments of VUR, until the
advent of endoscopic surgery (ES). ES has been gradually evolving since the endoscopic
subureteric bulking agent injection technique was introduced in 1981.6 After approval by the
Food and Drug Administration in the United States, dextranomer/hyaluronic acid copolymer
(Dx/HA) injection became more popular and proved to be a reliable option in all cases of
low-grade VUR.3,7 The advantages of ES over open surgical options include its minimally
invasive nature with decreased morbidity and hospital stay, as well as its perceived technical
simplicity.8,9 Some authors even recognized Dx/HA injection as a first-line option for all
grades of VUR.1012

However, the major disadvantage of the ES is generally considered to be its lower success
rate than the open technique, especially in high grades of reflux.” In a meta-analysis of
endoscopic therapy in 8,101 ureters, primary success rates were 78.5% for grades I and II,
72.0% for grade I, 63.0% for grade IV, and 51.0% for grade V reflux.” Another downside of
ES is its decreased long-term durability. Lee et al.13 demonstrated a I-year total success rate
0f 46.1%. No difference in the success rate between subureteral injection technique (STING)
and hydrodistention implantation technique (HIT) was observed on postoperative 1-year
voiding cystourethrography (VCUG). Furthermore, recurrent dilating reflux (grade > 3) was
seen after 2 years in 20% of patients who had been previously considered to be cured after

1 or 2 injections in the Swedish Reflux Trial.14 Since most other series on ES have reported
success rates at 3 months, data on long-term success rates are lacking.8 Similarly, further
investigation of the rates of UTI and other complications of reflux nephropathy such as
renal scarring after ES is necessary. Therefore, this study aimed to report data on long-term
success rate, postoperative UTI, and renal scarring and to evaluate the predictive factors for
successful outcomes after ES in pediatric patients with VUR.

METHODS

Patients

We retrospectively reviewed 73 patients (110 ureters) under the age of 20 years who
underwent ES for VUR at our institution between 2007 and 2014. We obtained approval
from our institutional review board for this study. The indication of ES was persistent VUR
or breakthrough febrile UTI after antibiotic prophylaxis, renal scarring, poor compliance
to medication, and parental preference. The exclusion criteria for this study included a
duplicated system, history of previous injection therapy for VUR, secondary VUR after
previous surgery, and neurogenic bladder dysfunction. Detailed medical history of the
patients including antibiotic use, preoperative UTI, presence of bladder bowel dysfunction,
age at operation, date of operation, grade of reflux, laterality, differential renal function
(DRF), and incidence of cortical defect was collected and analyzed.

Bulking agents and surgical technique

Two bulking agents were used for ES: Dx/HA and polydimethylsiloxane. The employed injection
technique was either STING as described by O'Donnell and Puril5 and Puri et al.,16 or HIT,
which is an intraureteric injection at the 6 o'clock position of the ureteral floor, often followed
by a subureteric injection.12 Intraoperative findings including the shape of the ureteral orifice,
lateralization of the orifice, hydrodistention grade (O to 3), injection methods, injected volume
of the bulking agent, and mound shape after injection were reviewed.
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Outcome measures

Renal and bladder ultrasonography (US) was performed 1, 3, and 12 months postoperatively.
A single pediatric urologist retrospectively reviewed the US images and identified the Dx/
HA mounds. The volume of the mound was measured using the equation 4/3 7 x length/2 x
width/2 x height/2. Antibiotic prophylaxis continued after injection until the resolution of
VUR was confirmed by VCUG performed 3 months postoperatively. If VUR persisted, the
VCUG was repeated after 1 year. Additional ES or ureteroneocystostomy (UNC) was performed
in selected patients according to the surgeon's decision after discussion with the patient or
the parents. Primary success was defined as the absence of VUR in the treated moiety at the
first VCUG. The association between primary success and pre- and intra-operative variables
was analyzed. Parameters representing long-term renal function, such as newly developed
renal scarring or DRF, were measured by dimercaptosuccinic acid (DMSA) renal scan, which
was performed at least 12 months after ES. Renal functional deterioration was defined as
the appearance of new renal scarring or a decrease in DRF of more than 5% after ES. Factors
predictive of renal function deterioration or febrile UTI after ES were analyzed.

Statistical analysis

For comparisons between groups, the %> or Fisher's exact test was used for qualitative
variables, while the Mann-Whitney test was used for quantitative variables. Binary logistic
regression analysis was performed in the multivariate analysis. All reported Pvalues are
two-sided, and P < 0.05 was considered statistically significant. Statistical analyses were
performed using SPSS version 18.0 (IBM Corp., Armonk, NY, USA).

Ethics statement

The present study protocol was reviewed and approved by the Institutional Review Board of
Asan Medical Center (approval No. 2017-0373). The requirement to obtain a written informed
consent was waived by the Institutional Review Board of the Asan Medical Center because our
study was retrospective research based on medical records, and this research presented no
more than minimal risk of harm to subjects.

RESULTS

Patient demographics

The demographic data of the 73 patients (110 ureters) are listed in Table 1. Sixty-one percent
of the ureteral units had grade III to V VUR. Only 1 ureteral unit had no prior VUR diagnosed
by VCUG; however, during the ES for contralateral grade IV VUR, the surgeon decided to
perform an injection to the ureter because the ureteral orifice was opened in the shape of a
stadium with grade I hydrodistention. Among the 27 male patients (44 ureters), 5 underwent
concomitant circumcision.

Factors associated with primary success

The mean follow-up duration was 36.3 (median 24, range 12-118) months. A 65.6% success
rate by ureter (72/110 ureteral units) and a 67.1% rate by patient (49/73 patients) were
achieved. The success rate in relation to the degree of reflux was 78.9% in grade I, 87.0% in
grade II, 62.5% in grade III, 37.5% in grade IV, and 66.7% in grade V. A second endoscopic
injection was performed in 8 ureteral units, and complete resolution of VUR was achieved in
4 of them, which resulted in a success rate of 69.0%. After a third injection in one ureteral
unit with grade II VUR, the complete resolution rate was 70.0%. Eleven patients (15 ureteral
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Table 1. Characteristics and demographic data according to renal units

Variables Value
No. of ureteral units 110
Age at surgery, yr 6.1 (9 mon-20 yr)
Sex

Male 44 (40.0)

Female 66 (60.0)
Preoperative clinical history

Febrile UTI 104 (94.5)

No. of febrile UTI 1.7 (0-10)

BBD 39 (35.5)

CAP 80 (72.7)
Laterality

Unilateral 36 (32.7)

Bilateral 74 (67.3)

Right 56 (50.9)

Left 54 (49.1)
VUR grade

0 1(0.9)

I 19 (17.3)

I 23 (20.9)

I 40 (36.4)

v 924 (21.8)

v 3(2.7)
Preoperative renal scarring 66 (60.0)
Preoperative DRF?, % 46.7 (42.4-53.1)
Injection material

Dx/HA 93 (84.5)

Polydimethylsiloxane 17 (15.5)

Values are presented as number of patients (%) or mean (range) not otherwise specified.

UTI = urinary tract infection, BBD = bladder bowel dysfunction, CAP = continuous antibiotic prophylaxis,

VUR = vesicoureteral reflux, DRF = differential renal function, Dx/HA = dextranomer/hyaluronic acid copolymer,
IQR = interquartile range.

2Preoperative DRF value is presented as mean (IQR).

units) underwent open UNC after failed ES. Primary success or failures for pre- and intra-
operative factors are listed in Table 2. The VUR grade, hydrodistention grade, shape of
mound at the time of injection, and mound detected at the first postoperative US were
statistically significant factors for the prediction of primary success in the univariate analysis
(x* test and independent t-test). The correlation between the intraoperatively injected volume
of the bulking agent and the measured volume on the postoperative US was low and not
significant (correlation coefficient, 0.283; P=0.057). In a multiple binary logistic regression
analysis, the significant predictive factors for primary success were VUR grade (odds ratio
[OR], 0.28; 95% confidence interval [CI], 0.137-0.51; P < 0.001) and detection of a mound at
the first postoperative US (OR, 13.53; 95% CI, 3.13-58.52; P < 0.001).

Long-term outcomes

Long-term follow-up VCUG at mean 35.4 (median 27, range 12-88) months after the first
ES was performed in 22 ureteral units, excluding units that underwent UNC. The long-term
success rate was 59.0% (13/22). Among 9 failed units, 2 (22.2%) showed recurrence of VUR
from grade O to IV, 1 (11.1%) showed persistent grade II VUR, and 2 showed aggravation of
VUR (grade I to I and grade II to IIT) (Fig. 1).

Postoperative febrile UTI developed only in 1 female patient with preoperative grade IV

VUR that was resolved at the first VCUG and was then found to have progressed to grade
IV at the time of the UTI (67 months after the operation). After excluding 15 ureteral units
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Table 2. Primary success or failure after initial ES for each clinical parameter

Variables Success Failure P value
No. of ureteral units 72 (65.5) 38 (34.5)
Age at surgery, mon 80.0 +51.8 80.3+52.3 0.972
Sex 0.307
Male 26 (59.1) 18 (40.9)
Female 46 (69.7) 20 (30.3)
Preop UTI 0.414
Yes 3 (50.0) 3(50.0)
No 69 (66.3) 35 (33.7)
Preop BBD 1.000
Yes 46 (64.8) 95 (35.2)
No 26 (66.7) 13 (33.3)
Bilaterality 1.000
Unilateral 24 (66.7) 12 (33.3)
Bilateral 48 (64.9) 26 (35.1)
Side of injection 0.689
Right 38 (67.9) 18 (32.1)
Left 34 (63.0) 20 (37.0)
VUR grade 0.005
0 1(100.0) 0 (0)
I 15 (78.9) 4 (21.1)
I 20 (87.0) 3(13.0)
Il 95 (62.5) 15 (37.5)
v 9 (37.5) 15 (62.5)
Y 2 (66.7) 1(33.3)
Preoperative renal scarring 0.533
Yes 42 (63.6) 24 (36.4)
No 28 (70.0) 12 (30.0)
Preoperative DRF, % 47.0 +12.8 46.1+15.0 0.737
Lateralizing ureteral orifice 0.787
Yes 11 (61.1) 7(38.9)
No 61(66.3) 31(33.7)
Hydrodistention grade 0.037
0 2 (50.0) 2 (50.0)
1 29 (70.7) 12 (29.3)
2 39 (74.4) 11 (25.6)
3 9 (40.9) 13 (59.1)
Injection material 0.409
Dx/HA 59 (63.4) 34 (36.6)
Polydimethylsiloxane 13 (76.5) 4 (23.5)
Injection technique 0.091
STING 59 (71.1) 21 (28.8)
HIT 20 (54.1) 17 (45.9)
Injection volume, mL 0.67 = 0.49 0.73 £ 0.34 0.520
Shape of mound 0.022
Volcano shape 63 (70.8) 26 (29.2)
Small mound 9 (42.9) 12 (57.1)
Stent insertion after injection 1.000
Yes 5 (71.4) 2 (28.6)
No 67 (65.0) 36 (35.0)
Mound detected at 1st postop US 0.003
Yes 38 (90.5) 4 (9.5)
No 31(63.3) 18 (37.7)
Mound volume on postop US, mL 0.37 £ 0.22 0.35+0.22 0.836

Values are presented as number of patients (%) or mean = SD.

ES = endoscopic surgery, UTI = urinary tract infection, BBD = bladder bowel dysfunction, VUR = vesicoureteral reflux, DRF = differential renal function,

Dx/HA = dextranomer/hyaluronic acid copolymer, STING = subureteric injection technique, HIT = hydrodistention implantation technique, US = ultrasonography,
SD = standard deviation.
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VUR grade

Preoperative VCUG 1st VCUG Long-term VCUG

Fig. 1. Spaghetti plot of VUR grade changes between preoperative VCUG, first VCUG, and long-term VCUG.
VUR = vesicoureteral reflux, VCUG = voiding cystourethrography.

that underwent open UNC after failed ES, long-term follow up with DMSA renal scans

was performed in 52 ureteral units (54.7%). The mean duration to the long-term DMSA
scan was 39.7 (median 30, range 12-119) months. Renal function deterioration was found

in 8 (15.3%) ureteral units, and it was less common in those with primary success than in
those who experienced failure (9.5% vs. 40.0%; P = 0.035). Renal function deterioration

(8 units) and febrile UTI (1 unit) were less frequent in those with a detectable mound at the
first postoperative US than in those without it (4.2% vs. 25.9%; P= 0.053) (Table 3). Among
the ureteral units that experienced renal function deterioration or febrile UTI, 5 (55.6%)
experienced primary success at the first VCUG. And 4 (50.0%) showed hydronephrosis after
initial ES. However, in a multiple binary logistic regression analysis, no significant predictive
factor for either renal function deterioration or febrile UTI was found.

DISCUSSION

A critical weakness of ES is its relatively low success rate of 77% at 3 months after a single
injection as reported in a systematic review.8 Although no randomized controlled trials have
compared ES and open UNC, a resolution rate of up to 99% is expected after open surgery.1”
Meanwhile, ES was reported to have a rather low success rate of 85%, even after additional
second and third injections, in a meta-analysis.” Therefore, it is most important to establish
how to select the best candidates for ES. We retrospectively reviewed our consecutive data
of ES cases and evaluated the predictive factors for short-term (postoperative 3 months)

and long-term (postoperative median 27 months) success rates, as well as long-term renal
function change.

The primary success rate (67.1% per patient) in our study was comparable to that from a
previous meta-analysis, which reported a 67.1% (62/114) rate per patient following a single
injection in children without ureteral duplication or neuropathic bladder.” In the present
study, the trend in the resolution rate of VUR per grade also resembled the sigmoidal
pattern noted in the meta-analysis (Fig. 2). Our long-term VUR resolution rate (59.0%)
was disappointing, considering a success rate of 77% as reported in a previous systematic
review. However, our result concurs with that of the study of Lee et al.13 in which a success

https://doi.org/10.3346/jkms.2018.33.e240 6/M
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Table 3. Factors related to renal function deterioration or febrile UTI in 52 ureteral units followed up with long-term DMSA scan

Variables Renal function deterioration/febrile UTI P value
Yes No
No. of ureteral units 9 (17.3) 43 (82.7)
Age at surgery, mon 65.0 £32.1 731+ 44.0 0.603
Sex 0.724
Male 3(14.3) 18 (85.7)
Female 6 (19.4) 25 (80.6)
Preop UTI 0.319
Yes 8 (16.0) 492 (84.0)
No 1(50.0) 1(50.0)
Preop BBD 0.415
Yes 3(25.0) 9 (75.0)
No 6 (15.0) 34 (85.0)
Bilaterality 0.419
Unilateral 5(13.5) 32 (86.5)
Bilateral 4 (26.7) 11 (73.3)
Side of injection 0.722
Right 4 (14.8) 923 (85.2)
Left 5 (20.0) 20 (80.0)
VUR grade 0.072
0 1(100.0) 0 (0)
I 1(16.7) 5 (83.3)
I 0 (0) 11 (100.0)
I 3 (13.6) 19 (86.4)
v 3(33.3) 6 (66.7)
v 1(33.3) 2 (66.7)
Preoperative renal scarring 0.706
Yes 6 (16.2) 31(83.8)
No 3(20.0) 12 (80.0)
Preoperative DRF, % 43.1+13.0 47.2 £10.6 0.318
Lateralizing ureteral orifice 0.670
Yes 1(10.0) 9 (90.0)
No 8 (19.0) 34 (81.0)
Hydrodistention grade 1.000
0 = =
1 3 (15.8) 16 (84.2)
2 4 (17.4) 19 (82.6)
3 2 (20.0) 8 (80.0)
Injection material 1.000
Dx/HA 8 (18.6) 35 (81.4)
Polydimethylsiloxane 1(11.7) 8(88.9)
Injection technique 0.144
STING 6 (27.3) 16 (72.7)
HIT 3(10.0) 27 (90.0)
Injection volume, mL 0.75 = 0.45 0.66 + 0.42 0.572
Shape of mound 1.000
Volcano shape 8 (17.0) 39 (83.0)
Small mound 1(20.0) 4 (80.0)
Stent insertion after injection 0.442
Yes 1(33.3) 2 (66.7)
No 8 (16.3) 41(83.7)
Mound detected at 1st postop USG 0.053
Yes 1(4.2) 93 (95.8)
No 7 (25.9) 20 (74.1)
Mound volume on postop USG, mL 0.42 0.32+0.20 0.644

Values are presented as number of patients (%) or mean = SD.

UTI = urinary tract infection, BBD = bladder bowel dysfunction, VUR = vesicoureteral reflux, DRF = differential renal function, Dx/HA = dextranomer/hyaluronic
acid copolymer, STING = subureteric injection technique, HIT = hydrodistention implantation technique, US = ultrasonography, SD = standard deviation.
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Fig. 2. Line graph of primary success rates after initial ES by preoperative VUR grade. Red line indicates the
pattern of the current study. Blue line is modified from the meta-analysis study by Routh et al.8
ES = endoscopic surgery, VUR = vesicoureteral reflux.

rate of 46.1% was reported 1 year postoperatively, with only 74% of the initially successful
cases having remained successful at 1 year. Holmdahl et al.14 also showed that 2 years after
ES, the recurrence of dilating VUR was 20%. Similarly, among the 22 ureteral units that
were followed up with long-term VCUG in our study, 81.8% of the initially successful cases
remained successful. Moreover, in two of the failed cases, there was a substantial regression
from grade O to IV, back to the preoperative VUR grade. Based on this result, we believe that
ES is most suitable for VUR grades I to III.

An interesting finding of this study was that mound detection at the first postoperative US
was one of the two significant predictive factors for successful ES, along with the VUR grade.
According to previous studies, proper mound formation such as a volcano appearance of the
mound with the ureteral meatus on top was found to be a significant predictor of a successful
endoscopic injection outcome.18:19 We also found that the intraoperatively determined
mound shape and a detectable mound at the first US 1 month postoperatively were significant
factors in a univariate analysis. However, mound detection at the first postoperative US,

and not the intraoperative mound shape, was the most critical factor for primary success.
Since failure after successful ES is assumed to be due to the migration of deposited bulking
agents,4 we suggest that a postoperatively detectable mound is a more reliable determinant
in the prediction of outcomes than intraoperatively determined mound shape. Notably, our
finding of no significant association between the injected volume and the measured mound
volume at postoperative 1 month validates that the injected bulking agent might have lost its
consistency or migrated out of the injection site during the very early postoperative period.
Therefore, it is reasonable to conclude that consistent mound detection on postoperative US
acts as a significant predictor of VUR resolution on postoperative VCUG.

Conversely, Zamilpa et al.20 indicated a poor association between Dx/HA mound appearance
on US and VUR resolution. They found intramural mounds on US at postoperative 3 months
in 65.1% of cases and reported an accuracy of 55%, a positive predictive value of 46%, and

a negative predictive value of 60% for US as a test for VUR. They aimed to evaluate whether
VCUG could be replaced with US and concluded that either VCUG or a nuclear medicine
cystogram is necessary to evaluate VUR resolution. We agree that US is not a substitute for

https://doi.org/10.3346/jkms.2018.33.e240 8/Mm
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VCUG in the assessment of VUR resolution. Since we have utilized US at postoperative 1
month as a precautionary measure to investigate obstruction at the ureterovesical junction,
the most unfavorable complication after endoscopic injection, it can act as additional
valuable information for use in counseling parents and maintaining compliance with other
invasive radiologic evaluations.

Notably, long-term follow-up data after ES are limited in literature.5 Lee et al.,13 Lickgren et
al.,2 and Oswald et al.22 all showed a significant decline in success rates at extended follow
up. Recently, the Swedish Infant High-Grade Reflux trial demonstrated that 10.3% had renal
function deterioration at I-year follow up without any difference between the ES group and
the antibiotic prophylaxis group.23 In the present study, 47.2% of the cases underwent long-
term DMSA follow up. We also found that renal functional deterioration was not uncommon
(15.3% among 52 units with DMSA follow-up data and 8.4% in 95 units overall, excluding
patients who underwent open UNC after failure of ES) and that it developed more frequently
in ureters where endoscopic correction had failed (40.0%). ES contributes significantly to
renal function deterioration, usually after unsuccessful surgeries, but even after the short-
term resolution of VUR, which is likely due to its insufficient durability over time. Since
open,24 laparoscopic,25 or robotics26 procedures have higher success rates than ES, one
should contemplate carefully before deciding whether to select ES over other modalities.

There are several limitations in our study. As this study was retrospective, postoperative

US was done without an intention to focus on the mound by the radiologist. This could be
the reason that our mound detection rate (41.8%) was lower than that of another study in
which a 79% detection rate at 2 months was reported.2” Another limitation of this study is
that two different bulking agents were used in our data. However, most cases underwent
Dx/Ha injection (84.5%), and the multivariate analysis for the prediction of primary success
did not show differences in a subset analysis within the Dx/HA injection group; therefore,
the VUR grade (OR, 0.30; 95% CI, 0.16-0.54; P < 0.001) and mound detection at the first
postoperative US (OR, 3.72; 95% CI, 1.97-22.91; P=0.002) remain significant predictors.

Our findings suggest that a successful short-term outcome of ES is expected in VUR grades I
to III, especially if the mound is detected at the first postoperative US. However, the potential
for unpredictable renal function deterioration and recurrence of dilating VUR in the long-
term, even after a successful primary outcome, warrants continued follow up in patients who
undergo ES.

REFERENCES

1. Lebowitz RL. The detection and characterization of vesicoureteral reflux in the child. J Uro/ 1992;148(5 Pt
2):1640-2.
PUBMED | CROSSREF

2. Chand DH, Rhoades T, Poe SA, Kraus S, Strife CF. Incidence and severity of vesicoureteral reflux in
children related to age, gender, race and diagnosis. ] Uro/ 2003;170(4 Pt 2):1548-50.
PUBMED | CROSSREF

3. Tekgiil S, Riedmiller H, Hoebeke P, Ko¢vara R, Nijman RJ, Radmayr C, et al. EAU guidelines on
vesicoureteral reflux in children. Eur Urol 2012;62(3):534-42.
PUBMED | CROSSREF

4. Stein R, Dogan HS, Hoebeke P, Ko¢vara R, Nijman RJ, Radmayr C, et al. Urinary tract infections in
children: EAU/ESPU guidelines. Eur Urol 2015;67(3):546-58.
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2018.33.e240 9/1


http://www.ncbi.nlm.nih.gov/pubmed/1433579
https://doi.org/10.1016/S0022-5347(17)36991-4
http://www.ncbi.nlm.nih.gov/pubmed/14501657
https://doi.org/10.1097/01.ju.0000084299.55552.6c
http://www.ncbi.nlm.nih.gov/pubmed/22698573
https://doi.org/10.1016/j.eururo.2012.05.059
http://www.ncbi.nlm.nih.gov/pubmed/25477258
https://doi.org/10.1016/j.eururo.2014.11.007
https://jkms.org

Long-term Outcomes of Endoscopic Injection for VUR

JKMS

https://jkms.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Diamond DA, Mattoo TK. Endoscopic treatment of primary vesicoureteral reflux. N Engl ] Med
2012;366(13):1218-26.

PUBMED | CROSSREF

Matouschek E. New concept for the treatment of vesico-ureteral reflux. Endoscopic application of teflon.
Arch Esp Urol 1981;34(5):385-8.

PUBMED

ElderJS, Diaz M, Caldamone AA, Cendron M, Greenfield S, Hurwitz R, et al. Endoscopic therapy
for vesicoureteral reflux: a meta-analysis. I. Reflux resolution and urinary tract infection. J Urol
2006;175(2):716-22.

PUBMED | CROSSREF

Routh JC, Inman BA, Reinberg Y. Dextranomer/hyaluronic acid for pediatric vesicoureteral reflux:
systematic review. Pediatrics 2010;125(5):1010-9.

PUBMED | CROSSREF

Chertin B, Kocherov S, Chertin L, Natsheh A, Farkas A, Shenfeld OZ, et al. Endoscopic bulking materials
for the treatment of vesicoureteral reflux: a review of our 20 years of experience and review of the
literature. Adv Urol 2011;2011:309626.

PUBMED | CROSSREF

Chertin B, Colhoun E, Velayudham M, Puri P. Endoscopic treatment of vesicoureteral reflux: 11 to 17 years
of followup. J Urol 2002;167(3):1443-5.

PUBMED | CROSSREF

Chertin B, Puri P. Endoscopic management of vesicoureteral reflux: does it stand the test of time? Eur Urol
2002;42(6):598-606.

PUBMED | CROSSREF

Kirsch AJ, Perez-Brayfield M, Smith EA, Scherz HC. The modified sting procedure to correct
vesicoureteral reflux: improved results with submucosal implantation within the intramural ureter. ] Urol
2004;171(6 Pt 1):2413-6.

PUBMED | CROSSREF

Lee EK, Gatti JM, Demarco RT, Murphy JP. Long-term followup of dextranomer/hyaluronic acid injection
for vesicoureteral reflux: late failure warrants continued followup. J Urol 2009;181(4):1869-74.
PUBMED | CROSSREF

Holmdahl G, Brandstrém P, Lackgren G, Sillén U, Stokland E, Jodal U, et al. The Swedish reflux trial in
children: II. Vesicoureteral reflux outcome. J Uro/ 2010;184(1):280-5.

PUBMED | CROSSREF

O'Donnell B, Puri P. Treatment of vesicoureteric reflux by endoscopic injection of Teflon. Br Med J (Clin Res
Ed)1984;289(6436):7-9.

PUBMED | CROSSREF

Puri P, Ninan GK, Surana R. Subureteric Teflon injection (STING). Results of a European survey. Eur Urol
1995;27(1):71-5.

PUBMED | CROSSREF

Glassberg KI, Laungani G, Wasnick RJ, Waterhouse K. Transverse ureteral advancement technique of
ureteroneocystostomy (Cohen reimplant) and a modification for difficult cases (experience with 121
ureters). | Urol 1985;134(2):304-7.

PUBMED | CROSSREF

Lavelle MT, Conlin MJ, Skoog SJ. Subureteral injection of Deflux for correction of reflux: analysis of
factors predicting success. Urology 2005;65(3):564-7.

PUBMED | CROSSREF

Yucel S, Gupta A, Snodgrass W. Multivariate analysis of factors predicting success with dextranomer/
hyaluronic acid injection for vesicoureteral reflux. J Urol 2007;177(4):1505-9.

PUBMED | CROSSREF

Zamilpa I, Koyle MA, Grady RW, Joyner BD, Shnorhavorian M, Lendvay TS. Can we rely on the presence of
dextranomer-hyaluronic acid copolymer mounds on ultrasound to predict vesicoureteral reflux resolution
after injection therapy? | Urol 2011;185(6 Suppl):2536-41.

PUBMED | CROSSREF

Lickgren G, Wahlin N, Skoldenberg E, Stenberg A. Long-term followup of children treated with
dextranomer/hyaluronic acid copolymer for vesicoureteral reflux. J Urol 2001;166(5):1887-92.

PUBMED | CROSSREF

Oswald J, Riccabona M, Lusuardi L, Bartsch G, Radmayr C. Prospective comparison and I-year follow-up
of a single endoscopic subureteral polydimethylsiloxane versus dextranomer/hyaluronic acid copolymer
injection for treatment of vesicoureteral reflux in children. Urology 2002;60(5):894-7.

PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2018.33.e240 10/M


http://www.ncbi.nlm.nih.gov/pubmed/22455416
https://doi.org/10.1056/NEJMct1108922
http://www.ncbi.nlm.nih.gov/pubmed/7332371
http://www.ncbi.nlm.nih.gov/pubmed/16407037
https://doi.org/10.1016/S0022-5347(05)00210-7
http://www.ncbi.nlm.nih.gov/pubmed/20368325
https://doi.org/10.1542/peds.2009-2225
http://www.ncbi.nlm.nih.gov/pubmed/21603212
https://doi.org/10.1155/2011/309626
http://www.ncbi.nlm.nih.gov/pubmed/11832767
https://doi.org/10.1016/S0022-5347(05)65340-2
http://www.ncbi.nlm.nih.gov/pubmed/12477657
https://doi.org/10.1016/S0302-2838(02)00447-5
http://www.ncbi.nlm.nih.gov/pubmed/15126864
https://doi.org/10.1097/01.ju.0000127754.79866.7f
http://www.ncbi.nlm.nih.gov/pubmed/19233403
https://doi.org/10.1016/j.juro.2008.12.005
http://www.ncbi.nlm.nih.gov/pubmed/20488469
https://doi.org/10.1016/j.juro.2010.01.059
http://www.ncbi.nlm.nih.gov/pubmed/6428669
https://doi.org/10.1136/bmj.289.6436.7
http://www.ncbi.nlm.nih.gov/pubmed/7744147
https://doi.org/10.1159/000475128
http://www.ncbi.nlm.nih.gov/pubmed/4020983
https://doi.org/10.1016/S0022-5347(17)47136-9
http://www.ncbi.nlm.nih.gov/pubmed/15780377
https://doi.org/10.1016/j.urology.2004.09.068
http://www.ncbi.nlm.nih.gov/pubmed/17382765
https://doi.org/10.1016/j.juro.2006.11.077
http://www.ncbi.nlm.nih.gov/pubmed/21555031
https://doi.org/10.1016/j.juro.2011.01.026
http://www.ncbi.nlm.nih.gov/pubmed/11586255
https://doi.org/10.1016/S0022-5347(05)65713-8
http://www.ncbi.nlm.nih.gov/pubmed/12429323
https://doi.org/10.1016/S0090-4295(02)01903-9
https://jkms.org

Long-term Outcomes of Endoscopic Injection for VUR

JKMS

23.

24,

25,

26.

27.

Nordenstrom J, Sjostrom S, Sillén U, Sixt R, Brandstrom P. The Swedish infant high-grade reflux trial: UTI
and renal damage. ] Pediatr Urol 2017;13(2):146-54.

PUBMED

Hubert KC, Kokorowski PJ, Huang L, Prasad MM, Rosoklija I, Retik AB, et al. Durability of antireflux
effect of ureteral reimplantation for primary vesicoureteral reflux: findings on long-term cystography.
Urology 2012;79(3):675-9.

PUBMED | CROSSREF

Schober MS, Jayanthi VR. Vesicoscopic ureteral reimplant: is there a role in the age of robotics? Urol Clin
North Am 2015;42(1):53-9.

PUBMED | CROSSREF

Boysen WR, Ellison JS, Kim C, Koh CJ, Noh P, Whittam B, et al. Multi-institutional review of outcomes
and complications of robot-assisted laparoscopic extravesical ureteral reimplantation for treatment of
primary vesicoureteral reflux in children. J Urol 2017;197(6):1555-61.

PUBMED | CROSSREF

McMann LP, Scherz HC, Kirsch AJ. Long-term preservation of dextranomer/hyaluronic acid copolymer
implants after endoscopic treatment of vesicoureteral reflux in children: a sonographic volumetric
analysis. J Urol 2007;177(1):316-20.

PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2018.33.e240 11/M


http://www.ncbi.nlm.nih.gov/pubmed/28215835
http://www.ncbi.nlm.nih.gov/pubmed/22245304
https://doi.org/10.1016/j.urology.2011.11.005
http://www.ncbi.nlm.nih.gov/pubmed/25455172
https://doi.org/10.1016/j.ucl.2014.09.005
http://www.ncbi.nlm.nih.gov/pubmed/28130103
https://doi.org/10.1016/j.juro.2017.01.062
http://www.ncbi.nlm.nih.gov/pubmed/17162076
https://doi.org/10.1016/j.juro.2006.08.144
https://jkms.org

	Long-term Outcomes of Endoscopic Anti-reflux Surgery in Pediatric Patients with Vesicoureteral Reflux: Urinary Tract Infection, Renal Scarring, and Predictive Factors for Success
	INTRODUCTION
	METHODS
	Bulking agents and surgical technique
	Outcome measures
	Statistical analysis
	Ethics statement

	RESULTS
	Factors associated with primary success
	Long-term outcomes

	DISCUSSION
	REFERENCES


