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ABSTRACT

Purpose: Endoscopic treatment seems to be the first choice of therapy in most of the patients with vesicoureteral reflux
(VUR) since it is easily applicable and repeatable without complication. Existence of relation between the DMSA results
and recurrence of urinary tract infection in cases with VUR has been demonstrated in previous studies. We aimed to search
a relation between the renal functions set by DMSA and the success of STING procedure in patients with primary VUR.

Material And Method: 132 patients on whom STING procedure has been applied for primary VUR at our clinic between
the years 2002 to 2009 were evaluated retrospectively in this study. Initial findings of DMSA scintigraphy of the patients
in relation to scarring degree at the hospital admission and their improvement after STING procedure were evaluated.

Findings: 132 cases were included in our study consisting of 36 (27%) males and 96 females (73%) in between the ages
of 5 months to 16 years (mean 6,59+3,23). 113 cases (86%) referred for the complaints of recurrent urinary tract infection,
14 cases (10%) had enuresis and 5 cases (4%) diagnosed as prenatal hydronephrosis. VUR was detected in 194 ureters of
the 132 patients. VUR was bilateral in 62 (47%) patients, on the right side in 29 (22%) patients and on the left side in 41
(31%) patients. Initially, grade II VUR in 10 (5, 1%) cases, grade III VUR in 79 (40,8%), grade IV VUR in 63 (32,4%)
cases and grade V VUR in 42 (21,7%) cases were confirmed. Recovery was determined in 105 (54,68%) ureters after the
first injection. Second injection was applied to 82 ureters resulting with recovery in 22 ureters. Additional recovery was
achieved in 11 ureters after the application of third injection to 50 patients. Thus the initial success rate of 54,68% reached
to a success rate of 71,13% with repeated injections. Open surgery was applied to 32 ureters of 24 patients in whom no
positive response was noted after STING procedure. DMSA findings were normal in 19 (14%) patients and abnormal in
113 (86%) patients at the initial hospital admission. A significant negative correlation was detected between the grade of
VUR and the recovery after STING procedure (p>0,001). DMSA findings were not predictive in the success of STING
procedure in children with primary VUR on the same degree category (p>0,05).

Conclusion: Follow-up results are evaluated on an average of 42 month period in our study. VUR was treated in 54% of
the ureters following the first injection and the recovery rate reached to 71% after the third injection. The results of this
study revealed that the single meaningful parameter in estimating the recovery by STING application is the degree of
VUR. There was no correlation between the initial DMSA findings and the success of STING procedure.
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OZET:

Amag: Vezikoiireteral refliilii (VUR) olgularda endoskopik tedavi komplikasyonsuz, kolay uygulanabilir ve tekrarlanabilir
olmasi nedeni ile pek ¢ok hastada ilk tedavi segenegi olarak goriilmektedir. VUR’lu olgularda DMSA sintigrafi sonuglari
ile idrar yolu enfeksiyonunun tekrarlamasi arasinda iliski oldugu yapilan caligmalarda gosterilmistir. Calismamizda
primer VUR’lu olgularda DMSA ile belirlenen renal fonksiyonlar ile STING uygulamasinin basarisi arasinda iliski olup
olmadiginin arastirilmasi amaglandi.

Materyal ve Metod: Klinigimizde 2002 ile 2009 yillar1 arasinda primer VUR nedeni ile STING uygulamasi yapilan 132
olgu hastane kayitlarindan geriye doniik olarak degerlendirmeye alindi. Bu arastirmada olgularin yasi, cinsiyeti, refliiniin
tek ya da cift tarafl1 olmasi, refliiniin derecesi, bagvuru anindaki bulgulari ve ilk DMSA sintigrafi bulgusundaki hasarlanma
derecesi ile STING uygulamasi ile VUR iyilesmesi arasindaki iligki aragtirildi.

Bulgular: Calismamiza yaslar1 5 ay ile 16 yas (ortalama 6.59+3.23) arasinda degisen 36 erkek (%27), 96 kiz (%73)
toplam 132 olgu alindi. 113 olgumuz (%86) tekrarlayan idrar yolu enfeksiyonu yakinmasi ile basvururken, 14 (%10)
olgu eniirezis nedeni ile yapilan arastirma sirasinda, 5 olgu (%4) prenatal saptanan hidronefroz bulgusunun arastirilmast
sirasinda tani aldi. Reflli 62 (%47) olguda bilateral, 29 olguda (%22) sag, 41 olguda (%31) sol tarafta belirlendi. 132
olguda toplam 194 iireterde reflii saptandi. Baslangigta 10 olguda grade 2 VUR ( %5.1), 79 olguda grade 3 VUR (%40.8),
63 olguda grade 4 VUR (%32.4), 42 olguda grade 5 (%21.7) VUR saptandi. ilk enjeksiyon sonras1 105 iireterde iyilesme
saptand1 (%54.68). 1Ikinci enjeksiyon 82 iiretere uygulandi. ikinci enjeksiyon sonrasi 22 iireterde iyilesme saptandi.
50 olguya yapilan iigiincii enjeksiyon sonrasi 11 iireterde daha iyilesme izlendi. Baslangicta %54.68 olan basar1 orani,
tekrarlanan enjeksiyonlar ile % 71.13’e kadar ulasti. 24 olgumuzdaki 32 iiretere STING uygulamasina yanit almamadigt
icin agik cerrahi girisim uygulandi. 19 olguda (%14) DMSA sintigrafisi normal iken, 113 olguda (%86) anormal
olarak bulundu. STING ile iyilesen ya da agik cerrahi uygulamasina alinan olgularimiz yas, cinsiyet, VUR’un tek yada
bilateral olmasi, baslangic bulgulart ve baglangic DMSA bulgulart agisindan karsilastirildiginda anlamli  herhangi bir
fark bulunmadi. Reflii derecesi ile STING sonrasi iyilesme arasinda ise negatif corelasyon mevcuttu (p<0.001). Ayni
grade’deki olgularda DMSA bulgulari arasindaki farkin STING uygulamasina yaniti etkilemedigi goriildii (p>0.05).
Sonug: Ortalama 42 aylik izlem sonuglarmin irdelendigi serimizde endoskopik ilk enjeksiyon sonrasi iireterlerin %
54’tinde refliiniin iyilestigi saptanirken, tiglincii enjeksiyon sonrast bu oranin % 71’e yiikseldigi goriildii. Bu ¢aligmanin
sonuglarina gore STING uygulamasi ile refliiniin diizelmesinde anlamli olan tek parametre refliiniin derecesi oldugu ve
baslangi¢ DMSA incelemesinde saptanan fonksiyon bozuklugu ile STING uygulamasi basarisi arasinda herhangi bir iliski
olmadig saptandi.

Anahtar Sozciikler: Vezikotreteral reflii, DMSA

INTRODUCTION

Vesicoureteral reflux (VUR) is defined as the back-
flow of urine from bladder to ureter and kidney and is the
most frequent urinary system anomaly leading to recur-
rent urinary tract infection in childhood. 30 to 60% of the
children with VUR have renal scars at the time of diag-
nosis (1,2). Reflux nephropathy resulting from renal scar-
ring causes hypertension in 20% of the cases and leads to
the end stage renal disease in 10% of the cases (3,4). The
aim of VUR treatment is to protect the patient from renal
function loss by preventing urinary tract infection (5,6).

Long term antibiotic prophylaxis, open surgery and
endoscopic approaches are the main options of the treat-

ment of VUR. Especially endoscopic subureteric injec-
tion practice has gained importance for the last 20 years
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and is substituting open surgical approaches and long
term antibiotic prophylaxis (7,8). Endoscopic treatment
seems to be the first choice in many of the patients since
it is easy to apply without complication and repeatable
when required (9, 10,11). Although success rates of en-
doscopic applications are noted between 64% to 100%,
there are publications reporting the recovery rates drop-
ping to 45% on follow-up exceeding 1 year (12,15,16). It
has been demonstrated that recurrence of urinary tract in-
fection is more frequent in patients with VUR who have
renal function disorders in scintigraphy (17,18). Recur-
rent urinary tract infections leads to a vicious cycle by
increasing reflux (19,20). Unpreventable urinary tract in-
fection and occurrence of renal scarring on follow-up are
the main indications for surgical treatment options (21).
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CASES AND METHODOLOGY

132 cases on which STING procedure was appli-
ed for primary VUR during 2002 to 2009 in our clinic
were evaluated retrospectively on hospital records. The
diagnosis and degree of VUR was set by Voiding Cysto-
uretrography (VCUG) on the basis of international reflux
classification between [ to V in all of the cases (22). Cases
with neurogenic bladder, posterior urethral valve, ectopic
ureter, extrophy and epispadias complex and the cases
with ureterocele were not included in the study. DMSA
surveys were made at least 3 months after the cease of
urinary tract infection in all of the cases to exclude the
temporary focal ischemic image due to acute pyeloneph-
ritis. Urodynamic studies were also ruled on our patients
suspected of dysfunctional urination.

Subureteral injection was applied to patients over 1
year age with grade II and III reflux who had recurrent
urinary tract infection despite the antibiotic prophylaxis
and to cases with grade IV and V VUR. STING proce-
dure was also applied to children under 1 year age with
high degree (Grade IV-V) VUR. Injection procedure was
carried out by using at the amounts of 0.5 cc to 3 cc in-
jection material to provide a bump at the ureteral orifice.
Injection by double hit technique was not applied to any
of our cases included in the study.

According to DMSA functions, the cases were eva-
luated as mild disturbance with 40% to 45%, moderate
disturbance with 20% to 40% and as severe with findings
below 20% (23). The initial DMSA findings were eva-
luated in terms of effecting the success of STING app-
lication; besides this, effects of sex, age, complaints at
admission, degree of reflux and the side of the reflux on
the response to injection were also evaluated. Results
were analyzed on SPSS program with t-test and Logistic
regression; p<0,05 was accepted as meaningful.

FINDINGS

36 (27%) males and 96 (73%) females between the
ages of 5 months to 16 years (mean 6.59+3.23 years)
were included in our study. Average follow-up time was

42.5 £8.3 months. 113 (86%) of the cases referred with
the complaints of recurrent urinary infection. 14 (10%) of
the cases were diagnosed during the investigation of enu-
resis and 5 (4%) cases were diagnosed while searching
prenatally diagnosed hydronephrosis. Reflux was bilate-
ral in 62 (47%) of the cases, on the right side in 29 (22%)
and on the left side in 41 (31%) of the cases. Reflux was
demonstrated in totally 194 ureters of the 132 cases. Ini-
tially there was grade I VUR in 10 (5.1%) ureters, grade
III VUR in 79 (40.7%) ureters grade IV VUR in 63 (32.
4%) ureters and grade V VUR in 42 (21.7%) ureters.

Following the first injection recovery was noted
in 105 (54.68%) ureters. Second injection was applied
to 82 ureters. Recovery was noted 22 more ureters af-
ter the second injection. Following the application of
third injection to 50 cases, healing was assessed in 11
more ureters. Initial success rate of 54.68% reached to
71.13% with repeated injections (Table 1). Median age
of the healing patients (6.43 years) was higher in respect
to non-recovering patients (4.49 years). It was estimated
that STING application was successful in a total of 149
(76.8%) ureters when taking into consideration the cases
whose reflux dropped to grade II. Our cases whose reflux
has decreased are on the follow-up and they are free of
recurrent urinary tract infection. There is no knowledge
about 13 ureters since they failed follow-up.

19 (14.49%) of the cases had normal DMSA results.
54 (40.9%) of the cases had mild degree functional dep-
ression. Functional loss was moderate in 24 (18.2%)
cases and severe in 35 (26.5%) (Table 2). 18.5% of the
cases recovering after STING application were from the
cases with normal DMSA findings, 37% from the group
with mild function loss, 18.5% from the group with mo-
derate function and 25.9% from the group with severe
function loss group respectively.

No positive response was deducted in 32 ureters
of our 24 cases so open surgery was applied to them.
Grade of the reflux has an important effect on the re-
covery (p=0,001). According to regression analysis sex
(p=0,460) and age (p=0,052) of the patients, side of the
reflux (p=0,839) and DMSA findings (p=0,068) are not
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Table 1. The results of STING application

. Healing ureter .
The number of ureter that applied STING Number of ureter which went to open surgery
Number %
First injection (n= 194) 105 54.68 2
Second injection (n= 82) 22 26.82 7
Third injection (n=5 0) 11 22 23
Total 138 71.13 32

Table 2. The distribution of renal scars

Ll f(:;%::e it No scar Mild Scar Modarate Scar Serious Scar Total
2 9 1 = = 10
3 13 39 9 18 79
4 4 26 14 19 63
5 2 13 12 15 42
Total 28 79 35 52 194

influencing the recovery (p>0,05). Grade I to III reflux on
the contralateral side was determined in 10 of the cases
undergoing STING procedure. In 11 cases, the degree of
the reflux reduced and no recurrent urinary tract infection
was encountered therefore additional therapeutic measu-
res were not required. Recurrent urinary tract infection
was noted in 6 of our cases during follow-up. In one of
our cases, hematuria lasting for two days was noted with
no additional complication.

DISCUSSION

Relation between urinary tract infection and VUR
with renal parenchymal injury has been outlined with
all details (24). Renal scarring may occur related to the
interstitial inflammation caused by infective urine or to
mechanical or immunological processes caused by ste-
rile urine. It can also be due to renal dysplasia occurring
in relation to abnormal embryological development (25).
Cases with reflux nephropathy compose 3% to 25% of
the end stage renal insufficiency patients in the pediat-
ric age group (26). In many of the cases, VUR recovers
spontaneously however it has been reported that renal
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scarring occurs at the rates of 4.7% to 23% during the
waiting time (27).

There is no consensus on when to prefer surgery or
when to prefer medical treatment in the cases of VUR
(8.28%). In the preference of the surgical attempt not
only the degree of the reflux but function of the contrala-
teral kidney, bladder capacity and function, presence of
additional urinary system anomaly is important. Age of
the patient and harmony to taking medicine and preferen-
ce of the family must be taken into consideration. Surgi-
cal interventions has high complication rates especially
in high degree reflux with dilated ureters and in infants.
It is expressed that reflux persists at a rate of 19.3% follo-
wing open surgical procedures in cases with high degree
reflux. Obstruction requiring reoperation is also encoun-
tered at the rates of 0.3% to 9.1% after the operation in
cases with high degree reflux (8). Tending to subureteric
injection is increasing in relation to surgical reimplantati-
on procedures being apt to complications. It is reported in
a study that the parents have preferred endoscopic treat-
ment practice at a rate of 80% among the three treatment
choices being explained to them in details (29).
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Endoscopic treatment of VUR is widespread admi-
nistered with success in children since 1984 as an alter-
native to open surgical approaches or medical treatment
(13, 15, 30). In series in which endoscopic treatment
and antibiotic prophylaxis has been practiced randomly
STING has been successful at a rate of 69% where a suc-
cess rate of 38% has been provided in the medical treated
group (14). Subureteric injection procedures are getting
widespread in relation to the safety and ease in applicati-
on of the injection material. The preferred material must
be easily injected, must not migrate, must not have syste-
mic side effects and must have permanent efficiency. The
injection material we used in our series is a copolymer
of hyaluronic acid and we did not encounter any comp-
lication or allegic reaction. In the rates of 100% success
with repeated injections has been reported and successful
outcomes are published after application in complicated
cases of VUR following open surgery which has increa-
sed the popularity of the procedure (13, 14).

The success of STING procedure is reported as 78.5%
in grade I and II reflux, 72% in grade III, 63% in grade
IV and 51% in grade V reflux at the meta analysis evalu-
ation (32). VCUG results 3-4 months after the procedure
are taking place in most of the evaluations but long term
follow-up results are not explained (16).

Results in an average of 42 month follow-up are exp-
licated in our series. Reflux was treated after the first in-
jection at a rate of 54% and increased to 71% after the
third endoscopic injection. Recovery was provided in all
of the cases with grade II VUR. Success was obtained in
96% of the ureters with grade I1I, 55% of the ureters with
grade IV and 40% in grade V respectively (Table 3).

It is observed both from our results and the literature
that the most significant factor designating the success of
STING procedure is the degree of the reflux. Cases at the
low age group are not responsive to STING application.
The regression analysis showed that age was not effective
on recovery as an independent variable (p=0,052). A re-
lation between the gravity of VUR and abnormal DMSA
results is stated in a lot of studies (33,35). No meaningful
difference was noted in comparison of the cases in the
series of VUR according to their response to STING app-
lication in relation to DMSA findings (p=0,068).

As for a result, it is deducted that endoscopic VUR
treatment is the first choice of treatment modality to be
applied because of its high success rate in cases with
low grade VUR and low complication rate. Grade of the
VUR is the most important factor to affect the success of
STING application. Initial DMSA findings are not im-
portant in predicting the success of STING application.

Table 3. The distribution of resolution after STING according to the degree of VUR

The degree of 1** injection 2" injection 3t jinjection Total
reflux Number % Number % Number % Number %
1I 10 100 - - - - 10 100
I 58 73.4 11 13.9 7 8.8 76 96.2
v 26 41.2 7 11.1 2 3.1 35 55.5
\% 11 26.1 4 9.5 2 4.7 17 40.4
Total 105 22 11 138 71.1
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