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ABSTRACT 

BACKGROUND AND OBJECTIVE: Vesicoureteral reflux (VUR) followed by urinary tract infection (UTI) is a 

major contributing factor to kidney failure, especially during early childhood. This study aimed to evaluate the 

possibility of spontaneous high-grade VUR resolution in infants aged less than one year. 

METHODS: This cross-sectional study was conducted at Amirkola Children’s Hospital of Babol, Iran on all the 

infants aged less than one year with high-grade VUR (III-V). Infants were followed-up in terms of at least one kidney 

per age, reflux grade, and kidney failure for two years. Evaluation of reflux resolution was performed using voiding 

cystourethrography (VCUG) and radionuclide cystography (RNC) each year. In addition, presence of kidney failure 

was assessed via dimercaptosuccinic acid (DMSA) scan within at least 4-6 months after the last UTI diagnosis. Data 

analysis was performed in SPSS V.22 using Chi-square and Kaplan-Meier survival analysis, and P value of less than 

0.05 was considered statistically significant. 
FINDINGS: In total, 97 kidneys in 49 infants were evaluated (one infant had only one kidney). Among the studied 

patients, 29 infants (59.2%) were female, and mean age of the study population was 5.9±3.66 months. Out of 49 infants 

with VUR, complete recovery was observed in 33 cases (67.3%), while partial resolution (reduced grade of reflux) was 

reported in 13 cases (26.5%), and lack of resolution was observed in 3 cases (6.1%). 

CONCLUSION: According to the results of this study, spontaneous resolution of high-grade VUR could occur in a 

high percentage of infants aged less than one year. Therefore, it is recommended that early surgical operation be 

reconsidered for this patient population. 
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Introduction 

Vesicoureteral reflux (VUR) is defined as the 

backflow of urine from the bladder into the ureters and 

kidneys, which primarily occurs due to the failure of 

the valve at the ureteral-bladder junction. This disorder 

could be caused by the insufficient intravesical 

tunneling of the ureter at the ureteral-bladder junction 

(1). As such, development of the bladder and its 

volume over time could increase the intravesical tunnel 

length, leading to the spontaneous resolution of  

VUR (2).  

In VUR, size of distal ureter muscles at the 

ureteral-bladder junction reduces, which leads to the 

deficient contraction of this area during urination and 

retrograde of the urine from the ureters to bladder. 

Spontaneous resolution of VUR could occur as a result 

of the development and reconstruction of these 

muscular fibers over time (3,4).  

According to statistics, prevalence of reflux has 

been estimated at 0.4-1.8%, while. It has been reported 

to be higher among female infants compared to male 

ones (ratio: 2.2:0.6). The prevalence of reflux 

following urinary tract infection (UTI) has been 

reported to be 31%, while it has been estimated at 20% 

in patients with prenatal hydronephrosis.  

Moreover, the prevalence of reflux is inversely 

correlated with age. Spontaneous resolution of reflux 

could be achieved with age (5-7). VUR is considered 

to be a predisposing factor for UTI, which could bring 

of the most complications such as pyelonephritis, renal 

scarring, reflux nephropathy, and high blood pressure 

(8). In one study, UTI was confirmed as the most 

common cause of kidney failure (9). Renal scarring 

associated with VUR may occur in different age 

groups at variable grades of reflux; however, almost 

half the cases with renal scarring have been observed 

at higher grades of reflux (10). Incidence rate of renal 

scarring associated with UTI has been estimated at 

19.4-30%, the risk of which increases at high grades of 

reflux (11-13).  

Considering the long-term complications in VUR 

and high possibility of spontaneous resolution, low-

dose daily antibiotic has been proposed as an effective 

therapeutic measure in this regard. The annual 

resolution rate of reflux has been reported to be 5-

13%; therefore, prevention of UTI through antibiotic 

use could maintain the sterile status of urine until 

complete recovery (14,15).  

According to the results of one study conducted on 

children receiving treatment with cotrimoxazole 

prophylaxis, patients with renal scarring were 

diagnosed with higher grades of reflux, and 

spontaneous resolution was less likely in cases with 

reflux accompanied by renal scarring and which was 

associated with a higher risk of recurrent UTI (16). In 

another study in this regard, rate of spontaneous 

resolution of reflux was reported to be 38% among 

children with high-grade VUR (III-V) (reduced reflux 

grade to I and II).  

Furthermore, complications such as recurrent 

febrile UTI, bladder dysfunction, higher reflux grade, 

structural renal disease, kidney dysfunction, increased 

bladder capacity, increased residual urine volume, and 

passive reflux were reported to have significant 

adverse effects on the spontaneous resolution of VUR 

(17). Given the importance of the early diagnosis of 

VUR in young children in order to prevent the 

associated complications, various studies have investigated 

the diagnostic methods and prognostic factors involved 

in the spontaneous resolution of this disease. Since 

researchers have not reached a consensus on the 

prediction of spontaneous resolution of VUR and due 

to the lack of conclusive findings regarding the 

influential factors in this process, this study aimed to 

evaluate the rate of spontaneous resolution of high-

grade VUR in infants aged less than one year that 

admitted in Amirkola Children’s Hospital of Babol 

city, Iran.  

 

 

Methods 

This cross-sectional analytical study was conducted 

on infants aged less than one year (11 months and 29 

days) who were referred to the nephrology department 

of Amirkola Children’s Hospital due to different 

conditions (e.g., hydronephrosis and UTI) during 

1992-1996. VUR of grade III or higher in one or both 

kidneys was diagnosed in these infants via voiding 

cystourethrography (VCUG) and radionuclide cystography 

(RNC). In this study, 49 infants (29 female and 20 

male) with VUR were followed-up for two years. 

Follow-up of the patients was performed using 

ultrasound (every 3-6 months), VCUG or RNC (each 

year), and dimercaptosuccinic acid (DMSA) scan (in 

case of UTI at 4-6 months after UTI or following VUR 

diagnosis).  

Complete recovery was defined as the resolution of 

reflux, while reduced reflux grade was interpreted as 

partial recovery, and lack of recovery was referred to 

the unchanged reflux grade. Exclusion criteria of the 
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study were undergoing surgery due to secondary 

causes of reflux (e.g., neurogenic bladder and posterior 

urethral valves) and patients without an adequate 

follow-up. Based on the International Classification of 

VUR, reflux in the infants was categorized into grades 

I-V (18). During the follow-up, all the patients 

received daily treatment with low-dose prophylactic 

antibiotics in order to prevent UTI. Data analysis was 

performed in SPSS V.22 using Chi-square and Kaplan-

Meier survival analysis, and p<0.05 was considered 

statistically significant. 

 

 

Results 

In total, 49 infants were enrolled in this study, 

including 29 females (59%) and 20 males (41%). 

Minimum and maximum age of the infants was one 

day and 12 months, respectively (mean age: 22.9±3.66 

months). With regard to the cause of referral, 37 cases 

(75.5%) had UTI, 11 cases (22.5%) had prenatal 

hydronephrosis, and in one case (2%) was diagnosed 

for evaluation of accidental detection of 

hydronephrosis after abdominal ultrasonography. In 

this study, mean duration of follow-up was 22.9±13.96 

months. In 13 infants(26.5%), the reflux was unilateral, 

while it was bilateral in 36 cases (73.5%).  

Considering the presence of one case with right 

nephrectomy, we evaluated a total of 97 kidneys. 

Among these samples, 15 units (15.5%) had grade II 

VUR, 50 cases (51.5%) had grade III VUR, 16 units 

(16.5%) had grade IV VUR, 4 cases (4.1%) had grade 

V VUR, and 12 units(12.4%) were without reflux. 

Among 49 infants, 33 cases(67.5%) made complete 

recovery, 13 patients (26.5%) had partial recovery, and 

3 cases (6%) had no improvement in VUR. Out of 70 

kidneys with grade III and IV of VUR, complete 

resolution was seen in 47 units(67%), while partial 

resolution was observed in 15 cases(19%), and lack of 

reflux resolution was showed in eight kidneys(14%) 

(p<0.05) (table 1). Out of 29 female infants with 

reflux, 19 patients (65.5%) had complete recovery, 

while 7 subjects (24%) had partial recovery. As for the 

male infants with reflux (n=20), 14 cases (70%) had 

complete recovery, and 6 subjects (30%) had partial 

recovery. Out of 37 infants with initial UTI, 26 cases 

(70%) made complete recovery, while 8 patients 

(21.5%) had partial recovery. Among 11 infants 

presented with prenatal hydronephrosis, six cases 

(54.5%) had complete recovery, while five subjects 

(45.5%) had partial recovery.  

Furthermore, all the infants with unilateral reflux 

(n=13) had complete resolution, while out of 36 

patients with bilateral reflux, 20 cases (55.5%) had 

complete resolution, and 13 subjects (36%) had partial 

resolution. The rate of resolution in unilateral reflux 

was significantly higher compared to bilateral reflux 

(p<0.05) (table 2). Out of 85 kidneys with VUR, 77 

cases were followed-up via DMSA scan. Parenchymal 

damage was detected in 41 units (56%) with grade III 

(or higher) VUR, while no such damage was observed 

in 23 unites. (44%). In the comparison of the different 

grades of reflux and renal parenchymal disease based 

on DMSA scan, 77 kidneys were evaluated in this 

study. Renal parenchymal disease was observed in 28 

of 47 kidneys with grade III reflux, 10 of 14 units with 

grade IV reflux, and all the cases with grade V reflux. 

Moreover, among the cases with renal parenchymal 

defects in DMSA scan (n=41), 28 units (68%) had 

complete resolution, 8 cases (19.5%) had partial 

resolution, and 5 units (12.5%) had no improvement. 

As for the kidneys without parenchymal defect (n=23), 

16 units (69.5%) had complete resolution, 5 cases 

(21.5%) had partial resolution, and 2 units (9%) had no 

improvement.  

In this regard, no significant correlation was 

observed between the extent and location of renal 

parenchymal involvement and reflux resolution rate. It 

is also noteworthy that over time, VUR was resolved 

in a significant proportion of the evaluated kidneys 

(fig1).  

 

Table 1. Relationship between resolution rate and reflux grade in infants with vesicoureteral reflux aged less 

than one year 

Total No Resolution Partial Complete 
Resolution 

Reflux Grade 

50 3 8 39 III 

16 4 6 6 IV 

4 1 1 2 V 

70 8(11.5) 15(21.5) 47(67) Total 

                         p<0.05 
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Table 2. Relationship between reflux resolution, gender, type of reflux, and cause of referral in infants with 

vesicoureteral refluxaged less than one year 

P-value 
Total  

N(%) 

No Resolution 

N(%) 

Partial  

N(%) 

Complete  

N(%) 

Resolution  

Variable 

>0.05 
29(100) 3(10.5) 7(24) 19(65.5) Female  

Gender  
20(100) - 6 (30) 14(70) Male  

<0.05 
13(100) - - 13(100) Unilateral  

Type of Reflux 
36(100) 3(8.5) 13(36) 20(55.5) Bilateral  

>0.05 

37(100) 3(8.5) 8(21.5) 26(70) Urinary Tract Infection  

Cause of Referral  11(100) - 5(45.5) 6(54.5) Hydronephrosis  

1(100) - - 1(100) Other  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Resolution and lack of resolution of vesicoureteral reflux in infantsaged less than one year based on 

studied kidney units 

 

Discussion 

In the present study, complete resolution of VUR 

was seen in 33 infants aged less than one year (67.3%), 

and it was observed in 57 kidneys unites (67.1%) with 

reflux. According to one study conducted in this 

regard, the resolution rate of reflux was 38.6% in 

infants aged less than one year, and then 40%. Also a 

follow-up period was  11-132 months (19). In another 

study performed on infants aged less than one year, 

improvement of grade III-V reflux was reported in 

38% of the cases within an average follow-up period 

of 36 months (17). In a study by Sharbafet al., 

spontaneous reflux resolution rate was reported to be 

55% within a follow-up period of 4.5 years (20). 

Furthermore, the results of another research by 

Martin et al. indicated the rate of recovery to be 64% 

among 80 infants aged less than six months (113 

kidney unite) (21). Based on the findings of the 

aforementioned studies, spontaneous resolution of 

VUR could occur in a large proportion of infants over 

time. However, the higher percentage of recovery in  

 

 

the present study is noteworthy, and to evaluation of 

this difference, further investigations are required on 

larger sample sizes.  

According to the findings of the current study, 

65.5% of female infants and 70% of male infants with 

VUR had spontaneous resolution of the reflux, and no 

significant difference was observed between the two 

genders in this regard. Similarly, Sjostrom et al. 

reported no statistically significant difference between 

the two genders of infants with respect to the rate of 

spontaneous reflux resolution.  

It should be noted that the spontaneous resolution 

rate of high-grade VUR (IV and V) has been shown to 

be significantly higher in male infants compared to 

female ones (17). Correspondingly, the results 

obtained by Schwab et al. indicated the resolution rate 

of VUR to be higher among male infants (15). On the 

other hand, in a report by Hu, no significant correlation 

was found between the gender and spontaneous reflux 

resolution rate of infants (22). Based on the 
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aforementioned findings, it could be concluded that 

gender could not be a predictive factor for the rate of 

spontaneous reflux resolution in patients with VUR. In 

the present study, we also evaluated the association 

between VUR, kidney failure, and possibility of 

spontaneous reflux resolution. According to our 

findings, 68% of the studied kidneys with VUR and 

renal failure, as well as 72% of the kidneys with reflux 

and without failure, had spontaneous resolution. 

Although statistics are indicative of the possibility 

of spontaneous resolution in kidneys with reflux and 

without renaldamage, no significant difference has 

been reported between these cases in this regard. 

According to the findings of Martin et al., abnormal 

DMSA scan, grade V reflux, and febrile UTI were 

proposed as the predictors of lack of reflux resolution 

and need for surgery (21). In another study by Jeon et 

al., renal scarring was reported to be negatively 

associated with the spontaneous resolution of reflux. 

Moreover, rate of recovery was observed to be lower 

in infants with reflux and kidney damage (16). 

Differences in the results of the aforementioned studies 

could be due to the variable definition and extent of 

renal scarring, as well as the time of DMSA scan, 

which might have affected the statistical rates of reflux 

resolution. According to the results of the current 

study, reflux grade and possibility of spontaneous 

reflux resolution were negatively correlated. In other 

words, higher grades of reflux were associated with the 

lower possibility of spontaneous resolution.  

In study by Zerati Filho et al., possibility of 

spontaneous reflux resolution was higher in lower 

grades (I and II) compared to higher grades of reflux 

(III and IV) (10). Similarly, the findings of Sharifian et 

al. were indicative of the lower rate of spontaneous 

resolution in higher grades of reflux (23). Furthermore, 

the results obtained by Vachvanichsanonget al. 

confirmed that the possibility of spontaneous 

resolution was higher in reflux grades of I-III 

compared to grades IV and V (24). However, the 

findings of Schwab et al. were indicative of no 

significant difference in the rate of spontaneous 

resolution in lower reflux grades (I-III) (15). Based on 

the findings of the aforementioned studies, it could be 

concluded that the possibility of spontaneous 

resolution is relatively higher in lower reflux grades 

over time. According to the present study, reflux 

diagnosed in 75.5% and 24.4%of the infants by UTI 

and prenatal hydronephrosis, respectively. However, 

no statistically significant difference was observed 

between the cause of referral and possibility of reflux 

resolution, which is consistent with the findings of 

Sjostrom et al. (17). On the other hand, the results 

obtained by Martin et al. indicated that history of 

prenatal hydronephrosis and UTI was associated with a 

lower possibility of spontaneous reflux resolution in 

infants (21). In the current research, a significant 

proportion kidneys with reflux were recovered over 

time. Sjostrom et al. investigated the associations 

between bladder dysfunction, bladder capacity, 

residual urine volume and renal disorders. According 

to the findings, these factors hindered the spontaneous 

resolution of reflux.  

Additionally, passive reflux and UTIs negatively 

affected the Kaplan-Meier curves and were associated 

with lower resolution rate of VUR (17). With regard to 

the spontaneous resolution rate of unilateral and 

bilateral reflux, the results of the present study 

indicated that the possibility of resolution was 

significantly higher in patients with unilateral reflux 

(Curve 3). This is consistent with the findings of 

Vachvanichsanong et al. (24) , that the rate of 

spontaneous resolution was higher in patients with 

unilateral reflux compared to those with bilateral 

reflux. Therefore, it could be concluded that over time, 

spontaneous reflux resolution could occur in a large 

proportion of kidneys with unilateral reflux.  

In conclusion, the results of the current study 

indicated that a high percentage of infants aged less 

than one year with reflux could have spontaneous 

resolution over time. Therefore, it is recommended that 

early surgical operation could not be reconsidered for 

this patient population. Furthermore, it was observed 

that the presence of congenital hydronephrosis and 

referral due to UTI may not affect the prognosis of 

spontaneous reflux resolution, and spontaneous 

resolution is likely to occur in such cases as well. 
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