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Abstract______________________________________________________________________

Introduction: Endoscopic subureteral injection, is the less invasive method, with 
promising results for the treatment of vesicoureteral reflux.

Objective: To investigate the results of endoscopic injection and compare the efficacy of 
two different loading agents such as Macroplastique and Vantris. 

Methods: Data from patients that underwent endoscopic injection for vesicoureteral 
reflux treatment at Hospital Nacional de Niños between December 2011 and February 
2015 were retrospectively analyzed. Patients with incomplete records were excluded, 
or if they had persistent voiding dysfunction and no voiding cystourethrogram after 
endoscopic treatment. STING classic surgical technique was employed. After 3 months 
the postsurgical control was performed with an urinary tract ultrasonography; antibiotic 
prophylaxis was continued until voiding cystourethrogram control. Treatment success is 
defined as the disappearance of reflux in the voiding cystourethrogram control.

Results: A total of 38 cases were reviewed, of which 33 met the inclusion criteria, 66.6% 
were girls and 33.3% were boys, 42.4% were documented with bilateral vesicoureteral 
reflux ( 14 Cases), following 36.36% (12 cases) on the left side and on the right side 
21.21% (7 cases). In total 47 ureteral units were evaluated. The Vantris was used in 63.6% 
of cases and Macroplastique in 27.4%. The majority of patients showed resolution of their 
subsequent vesicoureteral reflux after the treatment (29 cases: 88%), a smaller amount 
with persistent reflux (4 cases: 12%) of these, 4 patients persisted with vesicoureteral 
reflux in a lesser degree than at the moment of the diagnosis. All patients were again 
submitted to endoscopic antireflux injection, of which 3 were cured and one persisted with 
vesicoureteral reflux, but of low grade and asymptomatic, being managed conservatively.

Conclusions: Correction of vesicoureteral reflux by endoscopic injection with 
Macroplastique and Vantris is safe, effective and minimally invasive.
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Vesicoureteral Reflux (VUR) is one 
of the most important causes of pediatric 
nephropathy in many countries.1,2 
Understanding the pathophysiology 
and course of the disease has led to the 
conservative management of most patients. 
However, there is a group of patients with 
recurrent urinary tract infections, febrile, 

in spite of prophylactic antibiotics, whose 
probability of spontaneous resolution is 
unlikely and have scarred kidneys, which 
require surgical treatment.3,4 Surgical 
procedures include laparoscopic and open 
ureteral reimplantation, and endoscopic 
subureteral injection.5
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Table 1. Classification of agents used for 
endoscopic injection

Injectable agents

 Non-autologous Autologous 
 materials materials

Polytetrafluoroethylene (PTFE) Condrocytes

Bovine Collagen Fat

Polydimethylsiloxane (Macroplastique) Collagen

Hyaluronic dextranomer copolymer (Deflux) Muscle

Coaptite 

Polyacrylate-Polyalcohol (Vantris) 

Endoscopic subcutaneous injection with STNG 
technique is performed under general anesthesia, 
cystoscopy is performed, a 3-French ureteral catheter is 
inserted to lift the anterior wall of the ureter, the material 
is injected through a special syringe under direct vision, 
with the bezel facing up at 6 o’clock clockwise, as shown 
in Figure 1; it is then introduced into the mucosa 2-3 mm 
distal to the uretero-vesical junction and is advanced in 
the submucosal plane by 4-5 mm towards the lumen. 
The needle is inserted at the submucosal level in front 
of the refluxing ureter and advanced to an intraluminal 
position. Sufficient Deflux is injected to create the 
bulging image (volcano shape) that converts the ureteral 
orifice into a crescent-shape (Figure 2), which is key to 
the procedure.6,7,8 Materials that can be used for injection 
are listed in Table 1.

Ultrasound and voiding cystourethrogram (VCUG) 
are followed up after any antireflux procedure at 3 months 
after surgery.9 Reflux degree is the greatest predictor 
for VUR resolution: the higher the grade, the lower 
the probability of spontaneous resolution. Endoscopic 
treatment is preferred for low-grade reflux, while open 
surgery is best for high-grade reflux. 10

Open surgery has a reported success rate of 100%, 
and approximately 89% for endoscopic injection. 
Although it has a lower success rate, endoscopic 
treatment was preferred because of its low morbidity and 
better postoperative recovery.

Even without resolution after endoscopic injection, 
a high rate of VUR grade decrease has been reported. 
These cases, or even those without changes, could receive 
a new endoscopic attempt, and when a new therapeutic 
failure occurs, the open approach can be used.11-19

A retrospective observational study was carried 
out, reviewing records of patients diagnosed with 
vesicoureteral reflux, and submitted to endoscopic 
injection surgery between December 2011 and 
February 2015, by the Pediatric Urology Department 
of the Hospital Nacional de Niños (National Children’s 
Hospital) “Dr. Carlos Sáenz Herrera “.

Patients with a diagnosis of primary or secondary 
VUR were included, in whom it was possible to correct 
the secondary cause, although they persisted with VUR. 
Patients with persistent voiding dysfunction and those 
without VCUG after anti-VUR endoscopic injection 
were excluded.

In each case, the patient’s epidemiology (gender, 
age of diagnosis, patient’s clinical condition, surgical 
indication, associated pathologies) and pre-surgical 
studies (urinary tract ultrasound, VCUG, DMSA), 
surgical indication, the substance used for endoscopic 
injection, and post-surgical studies (ultrasound of the 
urinary tract, VCUG and VCUG by radionuclides).

____________________________________________

Methods____________________________________________

Figure 1: Original endoscopic injection technique. The arrow shows the injection site related to the ureteral orifice (middle image)
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Substances used in this study for endoscopic anti-
reflux injection are: Macroplastique and Vantris.

Data was tabulated and graphs were made in the 
Microsoft Office Excel 2013 software.

A total of 33 cases evaluated at the Pediatric Urology 
Service of the Hospital Nacional de Niños with a 
diagnosis of VUR, according to clinical and test results, 
were submitted to endoscopic anti-VUR injection 
between December 2011 and February 2015.

Out of the analyzed population, 66.6% were girls 
and 33.3% were boys. There was no mean age of VUR 
diagnosis. In patients with VUR, the degree of reflux 
was classified on each affected side, with a total of 42.4% 
of patients with bilateral VUR (14 cases), 36.36% (12 
Cases) with left VUR, and 21.21% (7 cases) with a right 
side affected; accounting for a total of 47 ureteral units 
evaluated.

The most frequently diagnosed reflux degree was 
grade II, in 44.7%, followed by grade III in 38.3% of cases. 
The most frequent reflux type was of primary origin, in 
82% of patients.

The most frequent symptoms were: symptomatic 
urinary tract infection (82%), enuresis (3%), macroscopic 
hematuria (3%), impaired renal function (6%) and 
only 6% of the patients were asymptomatic (incidental 
diagnosis due to ureteral dilatation).

VUR was associated with detrusor sphincter 
dyssynergia in 12% of cases, duplicated collecting system 
in 9%, polycystic kidney in 6%, paraureteral diverticulum, 
renal agenesis and hypospadias in 3% of cases.

The preoperative studies performed in all cases 
were: urinary tract ultrasound, VCUG and DMSA. The 
most frequent alteration was the loss of the cortical-
medullary ratio in 24% of the cases, followed by the 
ureteropyelocalicial dilatation of the affected system in 
21%, multicystic kidney in 6%, renal ectopia, lithiasis 
and renal agenesia in only 3% of the cases. Preoperative 
DMSA showed that 57.6% of the patients had renal scars.

The most frequent surgical indication was recurring 
urinary tract infection (39.4%); followed by persistent 
VUR (24.2%).

Vantris was used in 63.6% of patients and 
Macroplastique in 27.4%. Subureteral STING technique 
was the most used, in 93.9%, and only 2 cases (6.1%), 
performed the intraureteral technique.

Most patients presented resolved their vesicoureteral 
reflux after surgery (88%); less patients persisted with 
a lower degree of reflux than at the time of diagnosis 
(12%); all were again submitted endoscopic anti-reflux 
injection, and only one patient persisted with VUR, 
however it was a low grade VUR with no associated 
symptoms, so it is being managed conservatively.

One patient had a surgical complication, with a false 
urethral passage, which was managed conservatively, 
with excellent evolution.

Endoscopic injection / Jiménez-Vega y Cordero-Ocampo

Figure 2: A) Appearance of a refluxing ureter B) After endoscopic injection, a bulge image is seen (mount shape).

A B

____________________________________________

Results____________________________________________
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In the study population, VUR was more frequent 
in girls, there were patients from all provinces of the 
country, and the most frequent degree of VUR in patients 
undergoing endoscopic anti-reflux injection was grade 
II, followed by grade III. The sample has an important 
heterogeneity regarding age, ranging from 6 months to 
8 years old at the time of diagnosis, and an average of 4 
years old.

The average time between diagnosis and surgery 
was 2 and a half years, which is short considering 
that it includes an observation period before surgical 
management is indicated. As for epidemiology, data 
resembles that found in the literature: girls account 
for most diagnosis and the most common presenting 
symptom is urinary tract infection.

Changes in DMSA were found in 57.57%, which is 
associated, according to the literature, with late diagnosis 
of vesicoureteral reflux, and inadequate management of 
urinary tract infections. Preoperative studies were those 
used in the literature: urinary tract ultrasound, VCUG 
and DMSA. The most frequent surgical indication is 
persistent urinary tract infection, and the persistence 
of reflux beyond 5 years old, which is the time when 
anatomic growth and ureterovesical junction remodeling 
occurs. These data agree with those described in the 
literature.

The majority of patients had a diagnosis of grade II 
and III VUR, and reported a higher rate of resolution 
by endoscopic anti-reflux injection; only four cases had 
persistent vesicoureteral reflux following anti-reflux 
injection, but with a lesser degree than at baseline; 
three cases had grade III VUR and one had grade IV; all 
four cases were re-injected with endoscopic anti-reflux 
therapy, and three resolved their VUR, while only one 
persisted with grade I asymptomatic VUR, so it is being 
given a conservative management. There are no reports 
of patients with grade V VUR treated with endoscopic 
anti-reflux injection.

Only one patient presented a complication related to 
the surgical procedure, and was a false urethral passage, 
which was managed conservatively, without major 
problems. According to the literature, there is a low 
incidence of complications with endoscopic anti-reflux 
injection, with injected ureterovesical junction stenosis 
being the most common.

The success rate of endoscopic injection in the 
analyzed patients was 88%. Further prospective studies 
are required to assess the long-term outcome of these 
patients, since even in the literature the latency of the 
injected material for this surgery has not been defined.

The correction of vesicoureteral reflux by endoscopic 
injection with Macroplastique and Vantris is safe, 
effective and minimally invasive. Early correction of 
VUR protects children with and without renal scars, and 
decreases the prolonged use of antibiotic prophylaxis. 
Endoscopic subureteral injection with Vantris and 
Macroplastique is an effective method for short-term 
RVU correction; the success rate is not influenced by 
the degree of reflux and the configuration of the ureteral 
orifice. Long-term results are needed from patients with 
VUR treated with endoscopic anti-reflux injection to 
assess the rate of VUR recurrence.
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