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How the Qutcome of Infants with Low and Moderate Risks
of Vesicoureteral Reflux Differs when They are Managed

Conservatively or Operated?

Dustik ve Orta Riskli Vezikodreteral Reflist Olan Gocuklarin Takip veya Opere Edildigindeki
Sonuglarr Nasildir?
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Abstract

Objectives: To compare the resolution of reflux after surgery and follow-up and to determine what the appropriate treatment is in patients with
vesicoureteral reflux (VUR) who were diagnosed less than 2 years of age.

Materials and Methods: Data from 250 patients who were diagnosed with VUR below 2 years of age between 2000 and 2016 were examined
retrospectively. Patients with low risk and moderate risks according to the EAU/ESPU guidelines were evaluated. Patients who underwent surgery
and followed up were compared regarding the age at diagnosis, VCUG findings, gender, presence of scar in DMSA, BTI, postoperative UTI, follow-up
period and resolution rates.

Results: Of the patients, 207 patients underwent surgery while 43 did not. Mean age was 9.62 (0-24) months. Follow-up patients were followed up
for an average of 55.4 months. Of the followed-up patients, 60.5% (26) had complete resolution of VUR at the average of 25.8 months (6-64). When
we compared the data of surgically treated and followed-up patients, we detected that frequency of male gender, renal scar, high-grade reflux and
moderate risk were significantly more, the resolution rate was higher and follow-up period was shorter in operated group.

Conclusion: Spontaneous resolution rate of VUR less than 2 years of age is high and it is important to determine which patients should undergo
early surgery in this patient group in terms of preventing complications. Surgical options with satisfactory success rates should be discussed with
the family. Besides, the possible costs and comorbidities should also be regarded.
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Amag: iki yas alti tani konan vezikotireteral reflii (VUR) hastalarinda cerrahi ve takip hastalarinin basarilarini karsilastirarak, bu hasta grubunda
uygun tedavinin ne oldugunu ortaya koymaktir.

Gerec ve Yontem: 2000-2016 tarihleri arasinda 2 yas altinda VUR tanisi olan, EAU/ESPU kilavuzlarina gére diisiik ve orta riskli olan ve tiim datasina
ulasilan 250 hastanin verileri retrospektif olarak incelendi. Hastalarin tani anindaki yaslari, VCUG verileri, cinsiyeti, DMSA bulgularinda skar olup
olmadigi, araya giren enfeksiyon, postoperatif idrar yolu enfeksiyonu, takip siireleri ve basarilari karsilastirildi.

Bulgular: Hastalarin 43'(i cerrahi islem olmadan takip edilmis, 207'si ise cerrahi islem gecirmistir. Hastalarin ortalama yasi 9,62 (0-24) ay bulundu.
Takip hastalari ortalama 55,4 ay takip edildi. Takipteki hastalarin %60,5'inde (26) VUR ortalama 25,8 ayda (6-64) tam rezoliisyona ugradi. Cerrahi
olarak tedavi edilen ve takip edilen hastalarin verilerini karsilastirildiginda, opere edilen grupta, erkek cinsiyet, bobrek skari, yliksek dereceli reflii ve
orta risk varliginin anlamh derecede daha fazla oldugu, refliinlin ¢c6ziinme oraninin yiiksek oldugu ve takip siiresinin daha kisa oldugu tespit edildi.
Sonug: iki yas altinda VUR tanisi alan hastalarin spontan rezoliisyon orani yiiksek olup, bu hasta grubunda hangi hastanin erken dénemde cerrahi
girisim yapilmasi gerektigi komplikasyonlari 6nleme acisindan énemlidir. Cerrahi secenek ise tatmin edici basari oranlari ile mutlaka aile ile tartisiimali
ancak olasi maliyet ve komorbiditeleri de unutulmamalidir.
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Introduction

Vesicoureteral reflux (VUR) is an important disease that
can lead to serious health problems such as nephropathy,
hypertension and renal failure. However, the morbidity of reflux
has decreased significantly due to modern understanding of the
pathophysiology and natural course of the disease, the rational
application of different anti-reflux procedures and continuous
antibiotic prophylaxis (CAP) (1). Due to the fact that VUR is
more likely to have spontaneous resolution under 2 years of age,
primary option is to follow these patients without surgery (2).
Considering these factors, the European Association of Urology
(EAU)/ European Society for Paediatric Urology (ESPU) risk
classification was established to determine the candidates for
follow-up and surgery (3). The aim of this study is to compare
the outcome of surgery and follow-up in terms of resolution of
reflux; and to analyze factors for the selection of the appropriate
treatment in our patient cohort with VUR who were diagnosed
below 2 years of age.

Materials and Methods

Data from 250 patients who were diagnosed with VUR
below 2 years of age between 2000 and 2016 were examined
retrospectively. Patients with neurogenic bladder, double
collecting system, mega-ureter and irregular follow-up were
excluded. Voiding cystourethrographies (VCUG) were graded
according to the International Reflux Study Committee as "low
grade” for grades 1, 2 and 3 and "high grade" for grades 4 and
5 (4). Renal scarring was evaluated by dimercaptosuccinic acid
(DMSA) scintigraphy. Then, the patients were separated into
two groups as those with low risk and those with moderate risk
according to the EAU/ESPU guidelines. The reflux of patients
who did not undergo surgical intervention was re-evaluated
by repeated VCUGs. During follow-up, VCUG was performed
according to the patients' clinical courses.

Our initial management policy for VUR that is diagnosed in
infant period is to start the CAP. Febrile urinary tract infection
(UTI), worsening VUR state or new onset renal scars on DMSA
under CAP were indications for surgical intervention.

The decision of type of the surgery was given intraoperatively.
The appearance of ureteric orifice was the main indicator of
the type of the surgery. The significantly incompetent orifice
(golf hole orifice) appearance directed us to open ureteral
reimplantation whereas endoscopic subureteric injection
(STING) was the preferred technique in cases with relatively
more competent orifices. For the patients with failed previous
STING procedure, we observed the cystoscopic appearence of the
orifice. A repeat STING was performed if the injected material
seems to be migrated. On the other hand, open surgery was the

method of choice if reflux was persisting despite the preserved
mound appearence under the orifice that means endoscopic
method has been ineffective.

Indicationsfor the surgery were recorded forsurgically treated
patients. Surgical procedures were as ureteroneocystostomy
(UNC) and STING. For evaluation of surgical outcome, VCUG
or clinical improvement (if control VCUG was not performed)
was taken into consideration. Patients continued to receive
prophylaxis for 3 months after surgery.

This study was approved by the Hacettepe University
Local Ethical Committee (GO-17/106). Of the patients, age at
diagnosis, VCUG findings, gender, presence of scar in DMSA
scintigraphy, breakthrough infection (BTI), postoperative UTI,
follow-up period and resolution rates were compared. Mann-
Whitney, chi-square, t-test and Kaplan-Meier survival analysis
in SPSS 17.0 package program were used for statistical analysis.

Of the 250 patients, 207 patients underwent surgery while
43 did not. Mean age at diagnosis was 9.62 (0-24) months and
mean follow-up period was 34.09 (6-182) months. Male/female
ratio was 128/122 and VUR was bilateral in 143 patients while
unilateral in 107. Renal scar was present in 133 patients (53.2%)
and 63 patients (25.2%) were in EAU-low risk group (low
grade reflux without cortical abnormalities) while 187 patients
(74.8%) were in EAU-moderate risk group (symptomatic or
asymptomatic patients with high grade reflux with or without
cortical abnormalities; low grade reflux with renal cortical
abnormalities) (3). Low grade and high grade VUR were present
in 99 (39.6%) and 151 (60.4%) patients, respectively. Patients
characteristics are shown in Table 1.

Of the surgically-treated patients, STING and UNC were
performed in 141 (68.1%) and 66 (31.9%) with the resolution
rates of 69.7% and 91.5%, respectively. The overall resolution
rate of surgical interventions was 83.2%. Previous STING history
was present 16.4% (34/207) in surgically treated patients. Of
these 34 patients two underwent UNC and three underwent
repeat STING procedure. In the surgical group, success was
associated with grade of VUR (low vs high grade VUR, 77.1% vs
88.3%, p=0.036) and surgical method (UNC vs STING, p=0.001)
in univariate analysis and multivariate analysis revealed the
single predictor factor was the surgical method. Mean time
interval between diagnosis and surgery was 16.2 (0-79) months.
Factors affecting reflux resolution rate after UNC were presence
of high-grade VUR (low vs high grade VUR, 80.8% vs 93.9%,
chi-square test, p=0.030) and moderate-risk according (low risk
vs moderate risk 72.7% vs 93.8%, chi-square test, p=0.020) to
the EAU risk classification. No affecting factor was detected
for reflux resolution after STING procedure. Although being
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statistically insignificant, resolution rates after STING procedure
had a tendency to be different between patients with low and
moderate risk and those with low and high-grade VUR (low vs
moderate risk, 80% vs 61%, p=0.096 and low vs high grade
VUR, 75% vs 59.1%, p=0.185). In surgically-treated patients,
indications for surgery were multiple BTls, family choice and
high-grade VUR and/or scars in 11.6% (24), 15% (31) and 73.4%,
respectively. The risk group was not found to have an effect on
surgical success rates.

In follow-up patients, mean number of VCUG was 2.35 (2-
7) and mean follow-up period was 55.4 months. In follow-up
group, VUR have reduced in grade or completely regressed in 33
(76.7%). Complete spontaneous resolution of VUR was detected
in 26 (60.5%) of the follow-up patients at an average of 25.8
(6-64) months (Figure 1). Patients with spontaneous resolution
had a longer follow-up period (30.8 vs 62.8 months, p=0.016). In
follow-up group, the single predictor for spontaneous resolution
was the reflux grade (grade 1-2 vs grade 3 vs grade 4-5, 92.9% vs

Table 1: Patient characteristics

Patients

80.4% (201)
9.62+6.41 (0-24)

Resolution rate

Mean age (months) + standard

deviation
Gender (F/M) 122/128 (48.8%/51.2%)
Bilateral VUR 57.2% (143)

53.2% (133)

60.8% (152)

25.2% (63)/74.8% (187)
34.09+38.5 (6-182)

Presence of scar in DMSA
High-grade VUR
EAU risk, Low [ moderate risk

Mean follow-up (months) + standard
deviation

F: Female, M: male, VUR: Vesicoureteral reflux, DMSA: Dimercaptosuccinic acid, EAU:
European Association of Urology

42.9% vs 46.7%, p=0.009). Spontaneous resolution rate of low
and moderate risk patients were 63.6% and 57.1% respectively
(p=0.663).

When the data of surgical and follow-up patients were
compared, there were statistically significant differences
between resolution rate, gender, presence of scar in DMSA,
presence of high-grade VUR, EAU risk classifications and follow-
up periods (Table 2).

The standard treatment for reflux that was diagnosed
in early infancy is CAP as spontaneous resolution of VUR is
possible because anatomic abnormalities or the functional
problems may improve as the child grows. In a study of Estrada
et al. (5), spontaneous resolution has been shown to depend on
the age at the onset, gender, grade of reflux, laterality, clinical
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Figure 1: Resolution of VUR in follow-up patients

VUR: Vesicoureteral reflux

Table 2: Comparison of the variables of follow-up and surgically-treated patients

Parameters Follow-up group Surgery group p* p*
Resolution rate 26 (60.5%) UNC 175 (84.5%) <0.001
129 (91.5%)  <0.001 Bl

STING 46 (69.7%) 0.320
Mean age (months) + standard deviation 9.91+6.1 9.41+6.5 0.708 -
Gender (F/M) (Fo%) 27/16 (62.8%) 95/112 (45.9%) 0.044 0.481
Bilateral VUR (%) 19 (44.2%) 124 (59.9%) 0.059 -
Presence of scar in DMSA 11 (25.6%) 122 (58.9%) <0.001 0.033
High-grade VUR (%) 15 (34.9%) 137 (66.2%) <0.001 0.001
EAU risk, Low/moderate (moderate risk %) 23/21 (48.8%) 41/166 (80.2%) <0.001 0.381
BTI/Postop. UTI 12 (27.9%) 45 (21.7%) 0.380 -
Mean follow-up period (months) + standard deviation 55.4+38.3 28.9+36.8 <0.001 <0.001

F: Female, M: Male, STING: Endoscopic subureteric injection, UNC: Ureteroneocystostomy, VUR: Vesicoureteral reflux, DMSA: Dimercaptosuccinic acid scintigraphy, BTI: Breakthrough

infection, UTI: Urinary tract infection, Postop: Postoperative
*univariate analyse, *multivariate analyse
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presentation and ureteral anatomy. Besides, Knudson et al. (6)
found that grade of reflux, presence of prenatal hydronephrosis
and bladder capacity at the onset were effective on spontaneous
resolution in patients who were diagnosed with VUR below 2
years of age. In our study, lower grade of VUR was found to be
the most favorable factor in spontaneous resolution. Similarly,
this patient group may have a different clinical course than
the others due to voiding dysfunction and unimproved voiding
habits.

Surgical correction of VUR is an effective method with
success rates of over 90% and over 70% for open and endoscopic
techniques, respectively (7-9). Today, the contemporary
approach in this young age group is conservative follow-up
however patients with lesser resolution rates and those who
failed in conservative follow-up are directed to the surgical
options. The choice of surgical method usually depends on the
orifice configuration, previous surgical history, presence of
bladder pathologies and parental preference.

Because of the considerable spontaneous resolution chance,
risk of anesthesia and technical issues particularly in very young
children, surgery is not the primary treatment option for every
reflux patient. Despite the fact that spontaneous resolution is
high there will be a group of patients who would require anti-
reflux surgery because of multiple BTls, family choice and high
grade of VUR and/or presence of scar (11.6%, 15% and 73.4%
respectively in our patient group). Generally, surgically-treated
patients have high-grade of VUR and/or scarred kidneys and
they are less likely to have spontaneous resolution (10). In these
patients, the risk for renal scarring is high during the long
follow-up period. Additionally, because of the possibly long
follow-up period needed for spontaneous resolution and higher
rate of success that the surgical treatment promises within a
short period of time, families frequently favor surgery.

For 5 year of follow-up, spontaneous resolution rate of VUR
is 80% for grade 1-2 reflux while 30-50% for grade 3-5 reflux
and is lower for bilateral reflux (2). In our series, resolution rate
for the follow-up patients was 60.5%. The resolution rate in the
surgical patients was higher than those who are followed-up.
Another feature of the follow-up and surgical patients was the
presence of more male patients in the surgical group. It may
be due to the higher frequency of urinary tract infections and
higher grade of reflux in male patients in this age (<2 years)
group (11,12).

In some studies, it was reported that spontaneous resolution
of VUR is higher in younger patients (10,13,14). Similarly, the
rate of resolution was found to be higher in patients diagnosed
before 2 years old than those after 2 years old (6). Our main
reason of including patients especially who were diagnosed
before 2 years old is to determine the difference between
spontaneous resolution and surgical success and to find out

which patients should be followed-up. We detected that high
grade VUR is an unfavorable factor for spontaneous resolution.
Besides, presence of scar and high-grade VUR was more frequent
in surgically treated group.

The EAU/ESPU guidelines help us to determine which of the
two main treatment options (conservative follow-up and surgery)
is appropriate for which patient in order to avoid the potential
complications and morbidity of VUR (3). In this guideline,
patients were separated into three groups as low, moderate and
high risk according to presentation, laterality, presentational
age, grade of VUR, gender, anatomical abnormalities and
presence of scarring and voiding dysfunction. The guidelines
recommend more aggressive follow-up and state that possibility
of intervention is more likely in high-risk patients (15), in our
study, we included low and moderate risk groups to provide
more homogenous groups and aimed to understand the course
of the disease in these grey zone patients. In the moderate-
risk group, surgery can be planned according to clinical course
and deterioration during follow-up. In our study, 48.8% of the
follow-up patients were in moderate-risk group while the rate
was 80.2% for the surgical patients. Moderate-risk patients who
were diagnosed under 2 years of age have a lower spontaneous
resolution rate and the rate of surgery is higher.

Follow-up duration was shorter in the surgery group
(55.4+38.3 vs 28.9+36.8 months). It is an expectable finding
to have a longer follow-up period in non-surgical group. Many
patients may drop out from the follow-up after a successful
surgery despite the fact that they are advised for routine
follow-up.

Study Limitations

The limitations of our study were the retrospective nature
and non-randomized patient selection. As the nature of
retrospective studies, we were not able to access the complete
data of all the patients due to the discordance of some patients
to the follow-up protocol. The discordance between the numbers
of patients in two groups may be attributed as a limitation. As
we are surgical department, the number of patients those were
referred for surgery was higher as anticipated. The family choice
for surgery can especially affect patient distribution. Because of
the missing data for longer follow up and DMSA findings, our
outcome analysis is based on resolution of reflux.

Spontaneous resolution rate of VUR in patients under 2 years
of age is high and it is important to determine which patients
should undergo early surgical intervention in this patient group
in terms of preventing complications. When we compared
follow-up and surgically treated groups, we detected that male
gender, presence of scar, high grade VUR and moderate risk was
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significantly more frequent in operated group in univariate
analysis where presence of renal scar and high grade VUR were
the most significant factor for surgery in multivariate analysis.
Most of the infants with VUR are managed by conservative
approach and our findings give clues to predict the patient
groups who are under risk of having surgery.
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