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Treatment Outcomes of Subureteric Injection and Ureteroneocystostomy in 
Children with Vesicoureteral Reflux

Serkan Arslan1, Mustafa Kucukaydin2

ABSTRACT

Objective: This study was designed to evaluate patients treated with subureteric injection (STING) and ureteroneo-
cystostomy by the Lich-Gregoir technique (LGT) due to vesicoureteral reflux (VUR) in terms of radiologic, scintigraphic 
images, laboratory findings and bladder functions and determine the effectiveness of both treatment modalities.
Methods: A total of 106 patients, who were treated with STING and ureteroneocystostomy between January 2002-2010 
were investigated. Patients’ age, gender, complaints at presentation, bladder function impairment, laboratory outcome 
and radiologic and scintigraphic findings were retrospectively examined. The relationship among VUR grades and pel-
vicalyceal ectasia, scars, treatment modalities and outcome were evaluated. 
Results: Left VUR was found in 68(64%) and right VUR in 38(36%) of the patients. The most common level of VUR was 
Grade III (42 patients, 40%). Additional urologic pathologies were found in 60 of the 106 of patients (57%). Pelvicalyceal 
ectasia was found in 44 (42%) and scars were seen in dimercaptosuccinic acid (DMSA) in 54 (51%) of the patients. In total 
86 (81%) of 106 patients with VUR recovered completely and 20 (19%) patients with VUR regressed.
Conclusion: STING is a good alternative especially for patients with low grade VUR. However, it has some drawbacks, 
such as requiring a long follow-up period, having a lower rate of success compared to open surgery and being less ef-
fective in patients with high grade VUR. Ureteroneocystostomy (LGT) is a method with less morbidity and a high success 
rate, especially in the treatment of patients with higher grade VUR. J Clin Exp Invest 2016; 7 (2): 168-173
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Vezikoüreteral Reflü Bulunan Çocuklarda Subüreterik Enjeksiyon ve Üretero-Neosistostomi Tedavi 
Sonuçları

ÖZET

Amaç: Bu çalışmada; vezikoüreteral reflü (VUR) nedeniyle STING ve Lich-Gregoir yöntemi ile üreteroneosistostomi ya-
pılan hastalar radyolojik, sintigrafik, laboratuar ve mesane fonksiyonları açısından değerlendirilerek her iki tedavi yönte-
minin etkinliğini belirlemek amaçlanmıştır.
Yöntemler: Ocak 2002-2010 yılları arasında STING ve üreteroneosistomi yapılan toplam 106 hasta değerlendirildi. Has-
taların yaşı, cinsiyeti, başvuru yakınmaları, mesane fonksiyon bozukluğu bulguları, laboratuvar değerleri, radyoloji ve 
sintigrafi bulguları geriye dönük olarak incelendi. VUR dereceleri ile PKE ilişkisine, skar, tedavi yöntemleri ile sonuçları 
arasındaki ilişki değerlendirildi
Bulgular: Hastaların 68 (%64) inde Sol VUR inde, 38 (%36)’inde sağ VUR tespit edildi. En yaygın VUR derecesi Evre III (42 
hasta, %42) VUR idi. 106 hastanın 60’ında (%57) ek ürolojik patolojiler tespit edildi. Hastaların 54(%51)’ünde dimercap-
tosuccinic acid (DMSA)’da skar, 44 (%42)’ünde pelvikaliksiyel ektazi tespit edildi. Toplamda 106 hastanın 86’sında (%81) 
VUR tamamen iyileşirken, 20’ sinde (%19) VUR derecesi geriledi. 
Sonuç: STING düşük evreli VUR’da iyi bir seçenektir. Ancak yüksek evreli VUR’ larda daha az efektif, açık cerrahiye göre 
başarı şansı düşük ve uzun dönem takipleri gerektirmesi gibi dezavantajları çalışmamızda görülmüştür. Ureteroneocys-
tostomy (Lich - Gregoir technique) özellikle yüksek evreli VUR lu hastalarında tedavilerinde düşük morbidite ve yüksek 
başarı oranı olan bir yöntem olduğunu düşünmekteyiz. 
Anahtar kelimeler: Çocuklar, vezikoüreteral reflü, reflü nefropatisi, subüreterik enjeksiyon, üreteroneosistostomi, Li-
ch-Gregoir 
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INTRODUCTION

Self-amended treatment of VUR is performed either 
surgically or with endoscopy. In the treatment of VUR, 
STING is another treatment option. A subureteral dex-
tranomer / hyaluronic acid injection has become the 
most widely used substance treatment option world-
wide in endoscopic therapy [1]. An open surgical pro-
cedure can be performed if attempts to treat VUR with 
injection therapy fail [2].

The most commonly used ureteroneocystostomy 
techniques are the Politano-Leadbetter, Cohen, and 
LGT. The aim of surgery is to create a submucosal 
tunnel which is at least 5 times the size of the ure-
teral orifice in the bladder. The technique known as 
the LGT was used by Lich for the first time in 1961, 
then Gregoir made slight modifications. The most im-
portant advantage is the absence of bladder spasm and 
hematuria as bladder mucosa is not opened. [3,4] .

In this study, patients who underwent uretero-
neocystostomy with LGT and STING due to VUR are 
evaluated in terms of radiographic, scintigraphic, lab-
oratory and bladder functions and we aim to determine 
the effectiveness of each treatment. 

METHODS

In this study, 106 patients who underwent ureteroneo-
cystostomy with STING and LGT due to VUR were 
evaluated between January 2002 - January 2010 in Er-
ciyes University Faculty of Medicine’s Pediatric Sur-
gery Department.

In this study, patients with a mean age of 7.5 ± 
4 (0-17 years) who underwent ureteroneocystostomy 
due to unilateral VUR were evaluated. Bilateral VUR 
patients, one-sided VUR patients who underwent sur-
gery with other anti-reflux techniques, and patients 
with chronic renal failure and neurogenic bladder 
were excluded from the study.

Patients in the 0-17 years age range (mean age 7.5 
± 4 years) were divided into 3 groups as 0-12 months, 
13-60 months, and older than 60 months. The relation-
ship among the age groups and presenting symptoms, 
and accompanying urological pathologies were evalu-
ated. Patients’ age, gender, presenting symptoms, 
bladder dysfunction, signs, laboratory values, radiol-
ogy, and scintigraphy findings were analyzed retro-
spectively. The USG PKE relation, scar relationship in 
DMSA, relationship between the results and treatment 
methods were evaluated according to grades of VUR.

According to the clinical and laboratory find-
ings, three methods were applied in treatment: medi-
cal follow-up, STING and surgical correction. After 6 
months, injected patients underwent VUR control with 
VCUG. Injection and ureteroneocystostomy were ap-
plied in unhealed patients. The criteria for treatment 
success were evaluated as complete disappearance of 
VUR in control VCUG and decrease to stage I. 

The SPSS 15.0 program was used for the statisti-
cal analysis of the findings of the study. In the evalu-
ation of the data, average quantitative data were ex-
pressed as standard deviation while qualitative data 
were given as frequencies and percentages. The mini-
mum level of statistical significance was considered 
as p <0.05.

RESULTS 

Between January 2002 and January 2010, using LGT 
and STING, 32 male (30%) and 74 (70%) female, pa-
tients who underwent ureteroneocystostomy due to 
unilateral VUR were evaluated. The average age of 
the patients was SD 7.5 ± 4 (0-17 years).

When the age and the causes of the patients 
were evaluated, it was found that patients in the 0-12 
months group applied with complaints of fever, vomit-
ing, anxiety, and urinary tract infection. Patients in the 
13-60 months age group applied mostly due to urinary 
tract infection (UTI) and patients aged over 60 months 
applied due to UTI and urinary incontinence (Table 1).

Table 1. Symptoms of patients according to age groups 

Symptoms 0-12
months

13-60
months

>60
months Total

n % n % n % n % p

UTI 4 50 21 70 44 65 69 65 NS
UI 0 0 5 48 43 63 48 45 <0.01
Fever 4 50 9 30 11 16 24 23 NS
Abdominal ache 0 0 5 24 19 28 24 23 NS
Dysuria 0 0 5 17 12 18 17 16 NS
IH 4 50 6 11 1 1 11 10 <0.01
Side pain 0 0 2 11 9 13 11 10 NS
Unrest 5 63 4 10 1 1 10 9 <0.01
Vomiting 4 50 2 9 3 4 9 8 <0.01
AP 0 0 3 5 2 3 5 5 NS

Hematuria 0 0 0 2 2 3 2 2 NS

UI: Urinary incontinence, AP: Acute pyelonephritis, UTI: Uri-
nary tract infection, IH: Intrauterine hydronephrosis, NS: Not 
significant (p>0.05)
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Of the 106 patients with VUR, grade I-II VUR 
was detected in 23 patients (21%), grade III VUR was 
found in 42 patients (40%), grade IV VUR in 21 pa-
tients (20 %), and grade V VUR in 20 patients (19%). 
One hundred and six patients were evaluated in USG 
examination. The grades of VUR were compared to 
PKE in USG. PKE was found in 17% of patients with 

grade I-II VUR, in 29% of patients with grade III 
VUR, in 48% of patients with grade IV VUR, and in 
90% of patients with grade V VUR. In a total of 106 
patients, PKE was found in 44 patients (42%). In the 
comparison of grade of VUR and PKE in USG a statis-
tically significant difference was found (p <0.05). The 
detailed findings are given in (Table 2).

Table 2. Detailed analysis of the patients according to vesicoureteral reflux grades

Grade 1-2 Grade 3 Grade 4 Grade 5 Total p

Patients, n (%) F/M: 74/32 23 (21) 42 (40) 21 (20) 20 (19) 106

USG, n (%)
Normal 19 (83) 30 (71) 11 (52) 2 (10) 62 (58)

<0.05
PKE 4 (17) 12 (29) 10 (48) 18 (90) 44 (42)

Renal scarring, n (%)
Yes 10 (43) 18 (43) 10 (48) 16 (80) 54 (51)

<0.05
No 13 (57) 24 (57) 11 (52) 4 (20) 52 (49)

STING, n (%)
1 STING 13 (28) 24 (51) 6 (13) 4 (8) 47 (44)

NS2 STING 6 (30) 9 (45) 3 (15) 2 (10) 20 (19)
3 STING 2 (15) 6 (46) 4 (31) 1 (8) 13 (12)

STING+LGT
STING 20 (87) 28(67) 8 (38) 4 (20) 60 (57)

<0.05STING+ LGT 13 (13) 11 (26) 5 (24) 3 (15) 22 (21)
LGT 0 3 ( 7) 8 (38) 13 ( 65) 24 (23)

Treatment outcome
Improvement 20 ( 87) 31 (74 ) 17 (81) 18 (90) 86 (81)

NS
Degree of decrease 3 (13) 11 (26) 4 (19) 2 (10) 20 (19)

USG: Ultrasonography, PKE: Pelvicalyceal ectasia, LGT: Lich - Gregoir technique, STING: Subureteric injection, F: Female, M: 
Male, NS: Not significant (p>0.05)

Sixty (57%) additional urological pathologies 
were detected in 106 patients with VUR. Among these, 
DSD (detrusor-sphincter dyssynergia) was found in 
23 (22%), atrophic kidney in 12 (11 %), ureteropel-
vic (UP) stenosis in 4 (4%), posterior urethral valves 
(PUV) in 4 (4%), and ureterovesical (UV) stenosis in 
4 (4%) (Table 3).

Table 3. Additional urological abnormalities

n %

Detrusor-sphincter dys-synergia 23 22
Atrophic kidney 12 11
Ureteropelvic obstruction 4 4
Posterior urethral valves 4 4
Ureterovesical obstruction 4 4
Bladder diverticulum 3 3
Ectopic ureter 2 2
Ureterocele 2 2
Labial fusion 2 2
Multicystic dysplastic kidney 1 1
Urinary stone 1 1
Horseshoe kidney 1 1
Simple cysts 1 1
Total 60 57

When the treatment results of patients treated 
with STING or open surgical treatment were consid-
ered, patients outcomes can be summarized as im-
proved VUR grade and decreased VUR grade. Eighty 
six (81%) of 106 patients fully recovered as a result of 
treatment, and grade of VUR decreased in 20 (19%) of 
106 patients (Table 2). Sixty of the 106 patients were 
treated only by STING, 22 (21%) by STING and Lich-
Gregoir ureteroneocystostomy, and 24 (23%) by only 
LGT.

UTI in three (4%), VUR in the other kidney in 
two (2%), temporary obstruction in one (1%), and 
transient side pain in one (1%) were detected in 82 
patients, who underwent only STING. Of 46 patients 
who underwent ureteroneocystostomy with LGT, nau-
sea/vomiting in five (11%), bladder spasm in three 
(6%), UTI in two patients (4%), and hydronephrosis 
in one (2%) patient occurred in the early period. In the 
late period, VUR was detected in the other kidney and 
was treated with STING (Table 4).
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Table 4. Treatment complications
STING
n (%)

LGT
n (%)

Total
n (%)

Nausea and vomiting 0 5 (11) 5 (11)
Bladder spasm 0 3 (6) 3 (6)
Urinary tract infection 3 (4) 2 (4) 0
Contralateral VUR 2 (2) 2 (4) 0
Obstruction 1 (1) 0 1 (1)
Side pain 1 (1) 0 1 (1)

Hydronephrosis 0 1 (1) 1 (1)

LGT: Lich - Gregoir technique, STING: Subureteric injection

DISCUSSION

VUR is the leakage of urine from the bladder to the 
upper urinary tract. The purpose of UTI treatment is to 
prevent renal parenchymal damage and other compli-
cations of VUR. For this reason, endoscopic and open 
surgical procedures are performed in the medical treat-
ment of VUR. The LGT is an open surgery technique 
which is frequently used in patients with unilateral 
VUR [1,2]. In this study, all patients who underwent 
open surgery were operated on by LGT. 

In patients with recurrent UTI, VUR was detected 
at a ratio of 38% by Alon et al. [5], at 39% by Hober-
man et al., and at 31% by McKerrow et al. [7]. In this 
study, 69 patients with VUR (65%) were treated due 
to UTI. As a result of the low socio-economic levels 
of patients, lack of follow-up and treatment and poor 
hygiene, UTI was found to be higher than in the lit-
erature.

Although VUR may be an isolated anomaly (pri-
mary VUR), it may also occur along with other con-
genital anomalies (secondary VUR) [8,9]. VUR has 
been reported with many additional abnormalities. 
Multicystic dysplastic kidney, renal agenesis, and re-
nal ectopia are the most frequently reported [10]. In 
the study of Öksüz [11], VUR was detected in 72 of 
140 patients (51%), and it was reported together with 
additional urological pathologies. In this study 60 
(57%) additional urologic pathologies were identified 
among 106 patients. DSD, in this study, was one of the 
most frequently detected pathologies in patients with 
VUR. Thus, DSD should be investigated in patients 
with voiding dysfunction and VUR.

It has been stated in recent studies that VUR oc-
curs as a result of an underlying abnormality [12]. 
Reducing grade of VUR and the treatment of reflux 

are more difficult in patients with bladder dysfunction 
[13]. Soygur et al. [14], by means of urodynamic eval-
uation, detected voiding dysfunction in 73% of pa-
tients with bilateral VUR. In the literature, in patients 
with VUR and bladder dysfunction, overactive blad-
der, neurogenic bladder, and DSD were the most com-
mon disorders of bladder function [13]. In the study 
by Mayo et al. [15], VUR was detected in 50% of 30 
children with DSD detected in urodynamic evaluation. 
In this study, 70 of 82 patients (85%) who were toilet 
trained underwent EMG uroflow and DSD was detect-
ed in 23 of them (33%). Evaluation of accompanying 
unstable bladder was not carried out for patients who 
did not undergo routine urodynamics. Ureteroneocys-
tostomy was applied with LGT in 14 of 23 patients 
with DSD (61%); six of them (26%) were given more 
than one injection. DSD was shown to reduce the suc-
cess of treatment of VUR in our study.

It is important to perform imaging studies for the 
detection of VUR in children in high-risk groups. To 
detect VUR with USG, a sufficient amount of urine 
is required to puff up the renal pelvis. It is not very 
reliable in grade I, II, and III VUR where USG with 
ureteropelvic dilatation is not possible [16]. However 
with USG, only a high degree of reflux can be detect-
ed. Salih and Haberlik [17], in two separate studies, 
detected a 90% success rate in grade I,II, and a 100% 
success rate in grade III VUR. In the study by Uner et 
al. [18], 120 ureters in VUR patients were evaluated, 
and PKE was detected in USG In this study, the grade 
of VUR of patients were compared with PKE in USG. 
PKE was detected in 4 (17%) patients with grade I-II 
VUR, in 12 (29%) patients with grade III VUR, in 10 
(48%) patients with grade IV VUR, and in 18 (90%) 
patients with grade V VUR. PKE was detected in 44 
(42%) of 106 patients (p<0.05). The VUR grades and 
USG findings are consistent with those in the litera-
ture. USG is beneficial as VUR grade increases; there-
fore we suggest that VUR must be investigated in pa-
tients in whom PKE is detected. 

The importance of the relationship among UTI, 
VUR and renal scarring is known. One third of chil-
dren, surveyed because of UTI had VUR. One third of 
patients with VUR had kidney damage [19]. Lee et al. 
[20], when they retrospectively analyzed the records 
of 220 children under the age of 2 who experienced 
UTI for the first time, detected renal damage disorder 
in low grade VUR (I-II) at 38%, and in high grade 
(III, IV, V) VUR at 88%. They suggested that there is 
a direct relationship between grade of VUR and kid-
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ney damage. In another study, It was reported that the 
grade of VUR is directly associated with renal scar-
ring [14]. There are a number of studies indicating a 
proportional relationship between renal parenchymal 
damage and grade of VUR [22]. In this study, scar-
ring was detected in 10 (43%) patients with grade I-II 
VUR, 18 (43%) patients with grade III VUR, 10 (48%) 
patients with grade IV VUR, and in 16 (80%) patients 
with grade V VUR. It was found that there is a statisti-
cally significant relationship between grade of VUR 
and scarring (p <0.05). Macedo et al. [23], in their 
examination of 45 patients with VUR, found scarring 
in 32 patients (71%). In this study, renal scarring was 
detected in 54 of 106 patients (51%). The reason for 
the high detection of renal scarring in some degrees of 
reflux according to the literature is considered to be 
due to the fact that complicated cases are referred to 
hospitals with more advanced facilities.

Conservative treatment approaches in the treat-
ment of VUR have steadily gained popularity. How-
ever, antireflux surgery remains important. Also, en-
doscopic methods, especially in the treatment of low 
grade of VUR, have been suggested as an alternative 
to open surgery [24-26]. Capozza and Caione [24], 
published a report indicating the success rate of injec-
tion as 95% in patients with grade II VUR, 71% in 
patients with grade III VUR, and 43% in patients with 
grade IV VUR.

Similarly, Capozza et al. [24], in their study, re-
ported a success rate of 87% in patients with grade 
II VUR, of 75% in patients with grade III VUR, and 
of 41% in patients with grade IV VUR. In the study 
by Lackgren et al. [25], a success rate of 78% was 
achieved in patients with grade II-III VUR, and of 66% 
in patients with grade IV VUR. Although endoscopic 
administration was performed at patients of low-grade 
VUR in our study due to the UTI and development 
of renal scarring although antibiotic prophylaxis. Cur-
rently conservative treatment is based on the under-
standing that VUR can resolve spontaneously, mostly 
in young patients with low-grade reflux. Resolution is 
approximately 80% in VUR grade I-II and 30-50% in 
VUR grade III-V within 4-5 yr of follow-up. Sponta-
neous resolution is low for bilateral high-grade reflux 
[26,27]. 

In this study, as a result of administering STING 
1-3 times, the grade of VUR decreased or fully re-
covered in 20 (87 %) patients with grade I-II VUR, 
in 28 (67%) patients with grade III VUR, in 8 (38 %) 
patients with grade IV VUR, and in 4 (20%) patients 

with grade V VUR, Patients who did not heal with 
STING healed completely with ureteroneocystostomy 
using LGT. Most of the patients with grade V VUR 
directly underwent open surgery. A statistically sig-
nificant difference was found between the treatment 
results of patients and grade of VUR (p <0.05). The 
STING treatment success rates in patients conform 
with literature data. The success of STING treatment 
varies according to the injection material applied, and 
to the technique and experience of the surgeon. There-
fore different results have been reported in the litera-
ture. Subureteric injection was performed under 1 year 
of age in patients which UTI and development of renal 
scarring although antibiotic prophylaxis.

In their study, Karakurt et al. [28] reviewed 109 
patients who underwent injection and ureteroneocys-
tostomy 1-4 times. The total success rate was founded 
to be 83%. In this study, among the patients who had 
1-3 injections and ureteroneocystostomy by LGT, 20 
(87%) patients with grade I-II VUR, 31 (74%) patients 
with grade III VUR, 17 (81%) patients with grade IV 
VUR, 18 (90%) patients with grade V VUR and 86 
(81%) patients of 106 in total recovered completely 
and in 20 (19%) patients grade of VUR decreased. 

In conclusion, it was observed that in patients 
with grade I, II, and III VUR, if there is no additional 
urological malformation, treatment with the STING 
method has a high success rate. It was detected that 
in patients with grade IV and V VUR, the success rate 
of the STING method is lower and treatment with ure-
teroneocystostomy is higher. It was determined that in 
those who underwent ureteroneocystostomy by LGT, 
especially on its own, VUR surgical treatment is an ef-
fective option which has minimal morbidity and a high 
success rate. It was determined that in VUR patients 
with DSD, the success rate rises in VUR treatment 
when it is combined with DSD treatment.
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