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Abstract 
 

Background: Reports of renal scar formation in children even in the absence of vesicoureteral reflux necessi-
tates studying other causes of this major complication. The present study mainly focuses on the role of recurrent 
urinary tract infections (UTI) in renal scar formation. 
 
Methods: The records of 53 patients with recurrent UTI and the data on their regular follow up visits were re-
viewed. Renal scar formation was confirmed by dimercapto-succinic acid (DMSA) scan.  
 
Results: DMSA scan, done at a mean age of 8.31 years, revealed renal scar formation in 12 cases (22.44%). 
Seventy-five percent of the patients with scar formation and 80.5% without scar were older than 3 years at the 
time of the first documented UTI. The etiologic organism was found to be Escherichia coli in 89.2% of the infec-
tions in the scar forming versus 78.8% in the non-scar forming group.  
 
Conclusion: In the presence of normal urinary tract anatomy, recurrent UTI can be a significant cause of renal 
scar formation in children. 
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Introduction 
 
Urinary tract infection (UTI) is a common disease 
among children which may lead to renal scarring with 
a risk of later hypertension and renal insufficiency. The 
major goal of treatment in UTI is prevention of these 
complications.1 Previous studies showed that scar for-
mation following UTI is almost always associated with 
vesicoureteral reflux, but recently dimercapto-succinic 
acid (DMSA) scan studies showed that scar formation 
even in the absence of reflux, makes it an independent 
entity from reflux.2 Recurrent UTI is not well defined 
in the literature and its consequences in patients with 
normal urinary tract are not clear. In this study, the risk 
of renal scar formation in patients with recurrent UTI 
and normal urinary tract anatomy was evaluated. 
 

Materials and Methods 
 
The subjects of this retrospective study consisted of 53 
patients with recurrent UTI. All of them had normal 
initial sonography and voiding cystourethrography 
(VCUG) with regular follow up visits to Motahari Ne-
phrology Clinic affiliated to Shiraz University of 
Medical Sciences. Recurrent UTI was defined as at 
least two episodes of documented UTI in a 6-month 
period or three episodes in one year (at least in one 
occasion during the follow-up). UTI was documented 
either by one suprapubic urine culture (2 or more 
cfu/ml) or two midstream cultures (>100000 cfu/ml) 
with similar microorganism and related clinical symp-
toms. At least one of the two urine cultures was done 
in one laboratory and by one person in the clinic. 

The patients’ records were reviewed for the fol-
lowing data including age at first presentation, num-
ber of episodes of UTI, clinical presentations, radio-
logical findings, and urine culture results. Scar forma-
tion in the kidneys was confirmed by DMSA scan as 
persistent cortical defect or thinning. DMSA scan was 
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done in one center and was reported by one specialist. 
The scan was not done with a constant interval from 
UTI, but for those with more than one DMSA scan, 
the last one was considered in the study. All the pa-
tients were followed by one nephrologist. Statistical 
analysis was done using Fisher-Exact test and a p 
value of <0.05 was considered as significant. 
 
 
Results 
 
Among 53 patients with recurrent UTI and a mean 
age of 10.1 years (range 9 months to 16 years), all 
except one were female. The mean time of the fol-
low–up was 4.9 years (range 3 months to 11 years). 
The mean age at first diagnosis of UTI was 4.8 years 
(range 6 months to 16 years). DMSA scan was done 
at a mean age of 8.31 years and scar was reported in 
12 cases (22.4%) all of whom were all female; how-
ever, serial ultrasonographic studies were unable to 
show scar formation in patients with positive DMSA 
scan. Scar had mostly developed in the left kidney 
(n=8) and only one patient was affected bilaterally. 
All the scars were mild (not more than one scar in 
each kidney). 

Eleven patients were less than 3 years old at the 
time of the first UTI, with scar formation in 27% as 
compared to 19% rate of scar formation in 42 patients 
with the first presentation at 3 years or older 
(P=0.69). At least, one episode of febrile UTI was 
documented in 16 patients, among whom 43.7% 
(n=7) had scar formation as compared to 13.5% in 
those without febrile UTI (P=0.02). 

The etiologic organism was found to be E. coli in 
91.6% of episodes of infection in the scar forming group 
vs. 78% in the non-scar forming group (P= 0.42).  

Hypertension or renal failure was not detected in 
any of the patients during the follow-up. 
 
 
Discussion 
 
The main long term consequence of UTI is renal scar-
ring which may lead to hypertension and end stage 
renal disease.4 An association between vesicoureteral 
reflux (VUR) and renal damage was found in 1960,5 
and later on some studies showed scar formation to be 
almost always associated with VUR.2 Although we 
can not deny the role of vesicourethral reflux as a ma-
jor risk factor for development of renal scar, the fact 
that some studies have reported renal scar formation 

even in the absence of vesicourethral reflux1,4 indi-
cates that the role of other causative factors as the 
type of microorganism or total episodes of recur-
rences should be considered. 

As reported in previous studies1,5 and confirmed 
by the present study, there is a direct relationship be-
tween episodes of UTI and renal scar formation. Feb-
rile UTI is expected to lead to scar formation more 
than afebrile episodes. This was also documented in 
the present study.   

Blumenthal argues that there is a sex difference in 
the cause of renal scarring.5 Reflux nephropathy is 
seen mostly in male patients with congenitally ab-
normal kidneys; however, the most severe damage is 
expected in females with recurrent urinary tract infec-
tions.5 In this study, it was observed that all the pa-
tients with recurrent UTI and normal urinary tract 
anatomy were females except one. Similar to previ-
ous studies,6 the age of presentation of the first UTI 
was not predictive of scar formation in our patients. 
The aim of imaging in UTI is to detect conditions that 
must be corrected to avoid the forthcoming deteriora-
tion of kidney function, or to prevent recurrent infec-
tions and long-term kidney damage.7 In 1985, 
Smellie, et al. reported renal scar formation in 5-20% 
of cases with acute pyelonephritis through IVP.3  
Later, scar formation following acute pyelonephritis 
was reported to be 37%, using DMSA scan as a diag-
nostic tool.2  Although DMSA scan is the gold stan-
dard for the diagnosis of renal scar formation, there is 
still controversy on the optimal imaging for the detec-
tion of scarring.8 In this experiment, serial ultrasono-
graphic studies were unable to show any scar forma-
tion in patients with positive DMSA scan probably 
due to the small size of the scars and lower sensitivity 
of sonography. As with previous studies,9,10 E. coli 
was found to be the predominant uropathogen with no 
difference between the scar forming and non-scar 
forming groups.  

It is concluded that even in the presence of normal 
anatomy, recurrent UTI can be a significant risk for 
renal scar formation in children. Therefore, with the 
prevention of recurrent UTI, the rate of this major 
complication will be reduced. 
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