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ABSTRACT
Objective: Studying the medically and surgically outcome of Vesicoureteral reflux among pediatric patients in Aseer region.
Methodology: This is a retrospective study. We reviewed and analyzed all files for VUR patients who attended the Aseer Central
Hospital (ACH) during the period from January 2007 till December 2011. A total of 48 VUR patients were registered.
Results: More than half of children with VUR were females (56.3%). The age of these cases ranged from one month to 10 years.
Most of these cases were diagnosed at the age of 1-5 years (52.1%), with a mean +SD of 3.93+2.87 years.
Conclusions: VUR affects girls more than boys in Aseer Region, starting as early as the first days of life, indicating its congenital
etiology. The main presentation for these children is UTI.
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INTRODUCTION
The Vesicoureteral reflux (VUR) is the retrograde flow of urine
from the bladder into the ureter and possibly the kidney according to the grade. Primary VUR is congenital and is not
associated with any underling neuromuscular or obstructive
phenomena,1 and is usually detected during radiological evaluation of children with urinary tract infection (UTI).2
While in secondary VUR the valvular mechanism is intact and

healthy to start with but becomes overwhelmed by raised vesicular pressures associated with obstruction, which distorts
the ureterovesical junction. The obstructions may be anatomical or functional.
The cause of VUR is a developmental anomaly resulting in an
inadequate length of the intravesical submucosal ureter.2 A
substantial number of children also have dysfunctional voiding, which may initiate or perpetuate VUR.3
VUR is believed to be present in 1% or less of normal children.
Most cases of VUR are diagnosed after occurrence of a UTI.
Pediatric clinical practice guidelines recommend screening children for VUR after a UTI.4

In the first seven years, 1.7% of boys and 7.8% of girls have a
UTI. Most occur in the first year with a male predominance in
the first six months. In uncircumcised boys there is a 10-fold
increased incidence.5
Children who have a UTI have a high incidence of VUR, which
indicates that VUR predisposes patients to UTI.6 In addition,
children who have a UTI and VUR are more likely to have evidence of renal involvement than children without VUR who
have a UTI. The principal complications of renal scarring are
chronic renal failure and hypertension.7 So, the proper management of VUR should be based on preventing these complications.4
The insult caused by VUR can either be due to the intrusion
of infected urine into the renal substance, and this is the most
commonly accepted danger related to VUR, or can be due to
the abnormal urine pressure exerted by reflux on the papillae,
or to abnormal biochemical or immunological reactions caused
by the presence of bladder urine in the renal parenchyma. Not
one but four factors may play a role in the pathophysiology
of VUR: the virulence of bacteria and their reservoirs, incompetent vesico-ureteric junction, renal parenchyma and bladder
and bowels dysfunctions.8
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Scar formation in children with VUR after UTIs is an important
cause of secondary hypertension and can cause chronic renal
failure. Risk factors for renal scar formation include higher
grade VUR and delay in UTI diagnosis and treatment. The use
of prophylactic antibiotics to prevent UTIs also may decrease
the risk of scar formation.7
This study aims to identify the pattern of VUR, outcome after
deflux injection and antibiotic prophylaxis and complications
of VUR among the children population of Aseer Region, Kingdom of Saudi Arabia (KSA) as single center study.

MATERIAL AND METHODS
This is a retrospective study. We reviewed and analyzed
all files for VUR patients who attended the Aseer Central
Hospital (ACH) during the period from January 2007 till
December 2011. A total of 48 VUR patients were registered. Voiding cystourethrography (VCUG) was used
to confirm the diagnosis of VUR. A dimercaptosuccinic
acid (DMSA) renal scan is used to evaluate for any renal
scar. Until the reflux resolves or the reflux is surgically
treated, the patient should undergo monitoring with cystography (VCUG) every 12-24 months.9
Aseer Central Hospital (ACH) is the tertiary care hospital
that serves all referred patients in Aseer Area. VUR was
graded according to Dähnert as follows:10
•
•
•
•

•

Grade I: Urine backs up into the ureter only, and
the renal pelvis appears healthy, with sharp calyces.
Grade II: Urine backs up into the ureter, renal pelvis, and calyces. The renal pelvis appears
healthy and has sharp calyces.
Grade III: Urine backs up into the ureter and
collecting system. The ureter and pelvis appear
mildly dilated, and the calyces are mildly blunted.
Grade IV: Urine backs up into the ureter and collecting system. The ureter and pelvis appear moderately dilated, and the calyces are moderately
blunted.
Grade V: Urine backs up into the ureter and collecting system. The pelvis is severely dilated, the
ureter appears tortuous, and the calyces are severely blunted, see (Figure -1).

RESULTS
More than half of children with VUR were females
(56.3%). The age of these cases ranged from one month
to 10 years. Most of these cases were diagnosed at the
age of 1-5 years (52.1%), with a mean +SD of 3.93+2.87
years, as shown in Table (1).
Presentation was mainly symptoms of UTI (79.2%) and
the rest was accidentally discovered to have VUR who
Int J Cur Res Rev | Vol 6 • Issue 24 • December 2014

were diagnosed to have hydronephrosis antenatally. The
left side was more affected (39.6%) than the right side
(22.9%). However, 37.5% of cases had bilateral VUR.
Half of cases had grade III VUR (50%), while 18.8%
had grade IV and 12.5% had grade V. Ultrasonography
showed abnormal findings in 45.8% as a first tool for
screening which was showing hydronephrosis.
About one third of cases were managed medically (37.5%)
by using antibiotics prophylaxis alone (amoxicillin was
used for infant less than 6 weeks and co-trimoxazole for
whom older than 6 weeks), while 62.5% were managed
medically by using antibiotics prophylaxis and surgically
by injecting bulking agent (deflux) underneath the intravesical portion of the ureter in a submucosal location,
either once (50%) or more than once (12.5%), as shown
in Table(3). Patients who required deflux injection more
than once were having neurogenic bladder, three of them
was due to mylomeningocele and others were idiopathic.
All patients were continued on antibiotics and outpatient
follow-up. VCUG and renal scan were done during follow
up after 6-12 months from the procedure date.
VCUG showed residual reflux in 37.5% of cases. DMSA
revealed renal scarring in 50% of cases. Chronic kidney
disease was present in 25% (12) in form of proteinuria
and rising of urea and creatinine, and 8.3% (4) were hypertensive, as shown in figure (1).
Comparing the male patients with female patients revealed a higher prevalence of renal scarring among females than males (59.3% vs. 38.1%, respectively). Incidence of recurrent UTI was higher among males (66.7%)
than females (48.1%) after Deflux. Voiding cystourethrogram (VCUG) showed a significantly higher prevalence
of reflux among females than males (51.9% vs. 19%, respectively, p=0.020), as shown in Table (4).

DISCUSSION
VUR is a congenital abnormality, which affects approximately 1% of infants and children. It may predispose
a child with UTI to the development of pyelonephritis,
which may lead to renal scarring and hypertension.11 It
is the most common hereditary disorder of the genitourinary tract and some transmitted in an autosomal dominant fashion.12
This study showed an early age at diagnosis of VUR
(mean age is 3.93 years) and also the more incidence
among girls (56.3%) than boys (43.7%).
These findings in Aseer, KSA are similar to those reported
in other countries. Sharbaf et al. (2007), in Iran, reported
a mean age at VUR diagnosis of 4.1 years, with a range
from 54 days to 16 years and the male-to-female ratio
was 0.21 (girls were 262 while boys were 57). Leroy et
2
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al. in England, studied 117 VUR children (age range,
0.0–13.9 years) of whom, 46 (39.3%) were boys and 71
(60.7%) were girls.13
Greenbaum and Mesrobian noted that girls are more
commonly diagnosed with VUR because they are more
likely to have a UTI.5 Wald explained the early presentation of VUR cases by its congenital nature. He added that
these cases can be diagnosed in utero by ultrasonography.14
Experimental studies suggest that abnormal insertion
of the ureteral bud could induce abnormal differentiation of metanephros (“renal dysplasia”).8 Smellie et al.
added that VUR has a natural tendency to resolve as the
intravesical part of the ureter lengthens with growth. By
age 10 about 75% of VUR has resolved.15
This study showed that the main presentation for VUR
cases was that of UTI (79.2%). This finding is in accordance with that reported by several authors.
VUR and UTI are often associated.16 Eighty eight percent
of urine culture performed in children with VUR have
sterile urine at the time of diagnosis which does not confirm that UTI causes VUR, and 60% of febrile UTI have
no demonstrable VUR. Mild VUR does not increase the
incidence of UTI, pyelonephritis, or renal scarring after
acute pyelonephritis.17
Williams et al. stated that VUR is diagnosed in 20-30%
of children with a first UTI.18 Godley noted that VUR and
UTI seem to be independent pathological factors that
may potentiate each other.16 The main infection pathway
is the ascent from the lower to the upper urinary tract although rarely demonstrated. Other pathways have been
suggested such as hematogenous or lymphatic, but none
have been validated yet.8
Results of this study indicated that VUR affected the left
side more than the right side, while, 37.5% of VUR cases
were bilateral. This is in accordance with that reported
by Jang et al., who found that 32% of VUR cases occurred on the left side, 27.9% were on the right side
while 41.1% were bilaterally affected.19
This study revealed that 4.2% of VUR cases had grade I,
14.6% had grade II, 50% had grade III, while 18.8% had
grade IV and 12.5% had grade V.
In Korea, the series of VUR cases of Jang et al. were classified as VUR grade I in 9.2%, grade II in 36.4%, grade III
in 27.7, grade IV in 16.5, and grade V in 10.1%. Differences in VUR grades among different studies may be due
to variable study selection criteria and timing of cases
presentation (i.e., early or late).19
It is to be noted that grades of VUR may constitute an important prognostic variable. Greenbaum and Mesrobian
3

reported that rate of VUR resolution varies.4 Grades I and
II reflux eventually cease in more than 80% of affected
ureters, with a resolution rate of 10% to 25% per year.
Grade III reflux resolves in more than 50% of cases, and
grade IV VUR resolves in approximately 30% of cases.
Grade V reflux is unlikely to resolve spontaneously.
In the present study, imaging diagnostic modalities were
applied. Ultrasonography showed abnormal findings in
45.8%which was done as first tool for workup of a patient with UTI . DMSA revealed renal scarring in 50% of
cases.
Several recent studies discussed the role and benefits of
radiography in VUR. Demède and Mouriquand stated
that when the renal sonography is normal, the cystography should be reserved for those cases where an abnormal DMSA scan is found or if surgery is contemplated.8
When the renal sonography is abnormal, a cystography
should be performed in all infants irrespective of the
findings of the DMSA scan. Leroy et al. added that renal
ultrasonographic findings are believed to be good predictors of VUR.13
Craig et al. noted that the American Academy of Pediatrics recommends ultrasonography and either voiding
cystourethrography or radionuclide cystography.20 Given
the good prognosis for children with VUR and the absence of good evidence for improved outcomes, the invasive, unpleasant nature of a VCUG outweighs the possible benefit of prophylactic treatment.18
Farhat et al. noted that the widespread use of routinely
performing prenatal ultrasonography has led to more
frequent detection of antenatal hydronephrosis. When
screened, approximately 10% to 20% of these children
proved to have VUR.21
Howard et al. stated that the correlation between renal
scarring and VUR has been shown to vary between 23%
and 75% and is higher in patients with a high grade of
VUR.22
So, the high prevalence of renal scarring among VUR patients in the present study may be explained by several
reasons, i.e., delayed presentation, late diagnosis and
management as well as a high VUR grade among cases.
Results of this study indicated that Chronic kidney disease was present in 25% (12) of VUR cases in form of
proteinuria, raising of urea and creatinine, while 8.3%
(4) were hypertensive as showed in figure (1) .
McLaren et al. noted that VUR may result in hypertension and end-stage renal disease.23 Rodriguez et al. explained that VUR may predispose a child with a bladder
infection to the development of pyelonephritis, which
may lead to renal scarring and hypertension.11 Similarly,
Int J Cur Res Rev | Vol 6 • Issue 24 • December 2014
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Lim emphasized that the current standards of care in the
United States recommend that infants and young children with first-time UTI undergo imaging tests to evaluate for VUR.24 The severity of VUR is thought to correlate
to the risk of developing permanent renal scarring that
may lead to serious sequelae later in life, such as hypertension, proteinuria or end-stage renal disease. Interventions, such as follow-up imaging, antibiotic prophylaxis
and surgical correction are thought to reduce the incidence of these complications.
Sharbaf et al. added that complication such as hypertension and renal failure are common complication of VUR,
therefore arterial blood pressure and renal function need
to be continuously monitored in these patients.2
About one third of cases in the present study were managed medically, while two thirds were managed medically and surgically by anti-reflux surgery using injection of
bulking agent (deflux ), either once or more than once.
It was noticed that the main reason for deflux injection
failure was due to neurogenic bladder.
Callewaert stated that surgical treatment of VUR as well
as medical treatment by prophylactic antibiotics prevent
infections and renal scarring.25 Gill et al. noted that surgical techniques for VUR apply the basic principle of creating an anti-reflux mechanism by increasing the portion
of the distal ureter lying in a submucosal tunnel between
the detrusor muscle and the bladder mucosa.26
Sharbaf et al. added that anti-reflux surgery offers no
short-term advantages other than abolishing the reflux.
It also does not result in improved renal function or renal
growth, and does not affect the rate of new scar formation or the incidence of hypertension.2

cating its congenital etiology. The main presentation for
these children is UTI. Most cases have high grades of
VUR (i.e., grades III and higher), and prevalence of renal scarring is quite high, indicating a late presentation.
Imaging is important in assessment of VUR cases. Girls
experience significantly higher residual reflux than boys.
It is recommended to routinely screen by ultrasound all
children with UTI for VUR. The awareness of general
practitioners regarding VUR should be raised and they
should be advised to refer immediately any child with
UTI to a pediatrician.
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Table 1: Characteristics of study sample

Comparing the male patients with female patients revealed a higher prevalence of renal scarring among girls
than boys, higher incidence of recurrent UTI among
boys, higher prevalence of kidney abnormalities among
girls and a significantly higher prevalence of residual reflux among girls.

Characteristics

Variable and contradicting results were reported by different authors. Sharbaf et al. stated that VUR is more
common, yet less severe, in girls than boys.2 They also
reported that incidence of renal scaring is significantly
higher among boys than girls. Alova and Lottmann reported that renal parenchymal lesions were higher
among boys than girls.27 Greenbaum and Mesrobian
noted that girls with VUR are more likely to have UTI
than boys,4 while Lim reported that incidence of UTI
is higher among boys than girls.25 This variability in reported results may be due to differences among studies
in sampling and methodology.

Age at diagnosis

No.

%

Males

21

43.8

Females

27

56.3

Before the first year

8

16.7

1- 5 years

25

52.1

> 5 years

15

31.3

Mean+SD

3.93+2.87 years

Range

0-10 years

Gender

In conclusion, VUR affects more girls than boys in Aseer
Region, starting as early as the first days of life, indiInt J Cur Res Rev | Vol 6 • Issue 24 • December 2014
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Table 2: Clinical and Radiographic findings
Findings

Table 5: Outcome of VUR

No.

%

Accidentally discovered

10

20.8

Symptoms of urinary tract infection

38

79.2

Right

11

22.9

Left

19

39.6

Bilateral

18

37.5

Normal

26

54.2

Abnormal

22

45.8

I

2

4.2

II

7

14.6

III

24

50.0

IV

9

18.8

V

6

12.5

Presentation

Affected side

Frequency

Percent

Resolved VUR

32

66.7

Hypertension

4

8.3

Chronic kidney disease

12

25.0

Total

48

100.0

Ultrasonography

Grade of vesicoureteric reflux

Figure 1:

Table 3: Management of VUR cases
Management

No.

%

•

Medical

18

37.5

•

Anti-reflux surgery

30

62.5

-

1st  time deflux

24

50.0

-

2nd time deflux
3rd  time deflux

4
2

8.32
4.16

Table 4:
Boys (n=21) Girls (n=27)
Variables

No.

%

No.

%

Normal

13

61.9

11

40.7

Renal scarring

8

38.1

16

59.3

Absent

7

33.3

14

51.9

Present

14

66.7

13

48.1

Normal

17

81.0

13

48.1

Residual reflux

4

19.0

14

51.9

p-value

Dimercaptosuccinic acid
scan (DMSA)
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Urinary tract
infection
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VCUG
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Figure 2: Percentages of VUR cases with complications
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