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Pediatric renal abscesses: a diagnostic challenge
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What do we know about the subject matter of this study?

A renal abscess is a rare pathology with a non-specific presentation 
that delays diagnosis, which can lead to serious complications such 
as kidney loss and death. 

What does this study contribute to what is already known?

This study provides data on this pathology in the pediatric popula-
tion, which allows a better characterization, helping to have a better 
diagnostic suspicion. It also provides relevant information on the 
risk factors that may be present in renal abscesses in pediatrics.
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Abstract

Kidney abscess is an unusual entity in childhood with few studies about its clinical characteris-
tics. Objective: To report the clinical presentation, diagnosis, and therapy used in a cohort of 20 
children with kidney abscess. Patients and Method: retrospective study of cases of kidney abscess 
during a 10-year period at the Hospital Roberto del Río. The analysis of clinical, laboratory, and 
imaging characteristics were evaluated as well as the treatment usedfor this condition. Results: 20 
cases were reported among which 65% were women with a median age of 3.6 years. The most com-
mon clinical presentation was fever, vomit, and dysuria. Eighty percent of patients presented an 
increase of inflammatory parameters, 88% presented positive urine culture, and the most common 
organism identified was Escherichia Coli (77.8%). The diagnosis was mostly made through kidney 
ultrasound (75%) followed by an abdominal CT scan (35%). 93% of abscesses were unilateral. 
About 95% of the patients only required antibiotic treatment. Vesicoureteral reflux was diagno-
sed in 28% of the patients with no sphincter control, and only one of them presented high-grade 
reflux. In patients with sphincter control, bladder and bowel dysfunction (BBD) was diagnosed in 
90% of the cases. Forty four percent of the patients with late DMSA renal scintigraphy presented 
renal scarring. Conclusions: In this series, pediatric kidney abscess appears with persistent fever 
despite the treatment, requiring prolonged antibiotic therapy and rarely surgical drains. We su-
ggest a study aimed at detecting modifiable factors, such as vesicoureteral reflux in patients with 
no sphincter control and BBD in patients with sphincter control, as well as identifying renal paren-
chymal sequels in all patients.
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Introduction

Renal abscesses are an infrequent pathology in 
childhood1 with an unknown incidence in pediatrics2. 
Its presentation is non-specific, which delays and hin-
ders the diagnosis3. Its clinical manifestations include 
symptoms such as prolonged fever, flank pain, nausea, 
vomiting, and non-specific abdominal pain, and may 
even occur urosepsis4. In pediatrics, it is frequently de-
tected as a complication of acute pyelonephritis (APN) 
and, to a lesser extent, because of hematogenous dis-
semination5, with Escherichia coli and Staphylococcus 
aureus as the most frequently found pathogens6. 

The importance of its diagnosis lies in the fact that 
without timely treatment it can lead to septic condi-
tions with loss of the compromised kidney or even 
death7. In addition, it is necessary to consider that it 
requires antibiotic treatment and prolonged hospita-
lization, and may even require surgical treatment8, so 
its recognition and management should be a pediatric 
domain.

Internationally, there are few studies on the clini-
cal presentation of renal abscesses. The objective of 
this study is to describe the clinical presentation of 
patients diagnosed with renal abscesses and to explore 
the presence of risk factors such as vesicoureteral reflux 
(VUR) or voiding dysfunction that may be associated 
with this pathology.

Patients and Method

Descriptive study, performed by reviewing clini-
cal records of all patients with renal abscess evaluated 
at the Hospital Roberto del Río, both those discharged 
from hospitalization services and those evaluated in 
Nephro-urology polyclinics, with ICD-10 diagnosis of 
renal and perirenal abscess, between January 2009 and 
March 2020.

Their demographic characteristics (sex and age at 
diagnosis) and morbid history were evaluated, speci-
fically previous urinary tract infections, age at sphinc-
ter control, and symptoms compatible with bowel and 
bladder dysfunction. The clinical and laboratory pre-
sentation of the abscess episode was analyzed. Leuko-
cytosis was defined as a white blood cell count > 15,000 
cells/mm3; elevated C-reactive protein (CRP) > 100 
mg/dl; altered complete urine test > 10 leukocytes/
mm3; positive urine culture > 10,000 colony forming 
units per ml (CFU/ml) in sample obtained by bladder 
catheterization; urine flow test > 100,000 CFU/ml per 
second; and positive (identification of the agent) or ne-
gative blood culture result.

According to the imaging method (kidney and 
bladder ultrasound and/or abdominal CT scan), the 

characteristics of the abscess (size and location) were 
evaluated, as well as the type of treatment used (anti-
biotic or percutaneous drainage) and its duration. Data 
were collected on the subsequent study (serial voiding 
cystourethrogram, delayed Tc-99m DMSA static renal 
scintigraphy, urine flow test, and surface electromyo-
graphy), describing their findings such as renal-urolo-
gical malformations, VUR, etc. The diagnosis of bowel 
and bladder dysfunction was made by clinical symp-
toms defined by constipation in patients older than 4 
years or urinary frequency less than 3 or more than 8 
times a day; daytime urinary incontinence and/or uri-
nary urgency in patients older than 5 years9; suggestive 
pre- and post-void residual kidney and bladder ultra-
sound and/or urine flow test with compatible surface 
electromyography. A delayed Tc-99m DMSA static 
renal scintigraphy was defined as that performed after 
6 months from diagnosis and decreased relative renal 
function as less than 45%.

Descriptive statistical analysis was performed using 
median and range for quantitative variables because 
their distribution was mainly asymmetric. In the case 
of categorical variables, absolute and relative frequen-
cies were used. Analyses were performed using Stata 13 
SE software.

The research protocol was approved by the Ethics 
Committee of the North Metropolitan Health Service.

Results

In the evaluated period, 20 cases of renal absces-
ses were identified. The median age was 3.6 years, with 
most patients being female (65%) (table 1). Among 
the morbid history identified, urinary tract infections 
(UTI) (25%) and clinical symptoms of bowel and 
bladder dysfunction (50%) were observed. Two pa-
tients with previous renal abscesses were detected.

All patients presented with fever, with a mean du-
ration of 5.5 days before diagnosis, and 11.6 days in to-
tal; the most frequent associated symptoms were vomi-
ting (45%), urinary symptoms such as pollakiuria and 
dysuria (25%), in addition to other symptoms such as 
diarrhea, abdominal pain, and poor general condition 
(table 2). Among the laboratory parameters evaluated, 
80% of patients had leukocytosis and increased CRP, 
90% had altered urine test compatible with UTI, 88% 
presented positive urine culture, and Escherichia coli 
was isolated in 77.8%. There were no positive blood 
cultures (table 2).

Kidney and bladder ultrasound was performed in 
all cases, but only 75% of them had findings compa-
tible with renal abscess. The median size of the abs-
cess detected by ultrasound was 1.6 cm; only one case 
presented bilateral abscesses. Abdominal CT scan was 
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performed in 7 cases (35%, table 3); in 5 patients with 
high clinical suspicion of renal abscess, it was used as 
a diagnostic method since no lesions were detected by 
ultrasound; in one patient it was used to characteri-
ze the abscesses and, in another patient, to define the 
need for surgical treatment. 

All patients received intravenous antibiotic 
treatment (table 4), with an average duration of 15 
days, subsequently completing the treatment with oral 
antibiotic therapy adjusted to the antibiogram. The to-
tal duration of antibiotic treatment was 23.4 days on 
average (14-43 days), and the complete resolution of 
the abscess was verified with ultrasound before its with-
drawal. Clinical response was observed in 95% of cases, 
with resolution of fever on average 5 days (1-23 days) 
after antibiotic initiation. Aminoglycoside monothera-
py was indicated in 40% and combined therapy of ami-
noglycosides with third-generation cephalosporins in 
35%. Only one patient underwent surgical treatment 
due to her/his torpid evolution with persistent fever, 
without response to antibiotic therapy, presenting a 7 
cm abscess in the abdominal CT scan. 

Voiding cystourethrogram was performed in 75% 
(n = 15) of the patients (table 5). Patients without sphinc-
ter control (n = 7) had VUR in 28% (n = 2), one of them 
of high grade and bilateral. In patients with sphincter 
control (n = 8), VUR was found in 50% (n = 4), but 
all of them had associated bowel dysfunction, with low-
grade VUR and without a clear relationship with the 
location of the abscess. Urine flow test with surface elec-
tromyography was performed in 54% (n = 6) of the pa-
tients with sphincter control; all of them presented alte-
rations compatible with dysfunctional voiding. This was 
the diagnostic method in 3 cases, in which no alterations 
suggestive of bladder dysfunction had been identified by 
symptoms or radiology. 90% of these patients presented 
bowel and bladder dysfunction detected by symptoms, 
radiology, and/or urine flow test. 

During the follow-up period, delayed Tc-99m 
DMSA static renal scintigraphy was performed in 42% 
(n = 9) of the participants 10 months after the event, 
detecting sequelae alterations and/or decrease in relati-
ve renal function in the same location of the abscess in 
44% (n = 4). Of these patients, only one had history of 
UTI, but without DMSA scintigraphy after that event.

Discussion

In pediatrics, a renal abscess is a rare disease1,4,10 
and most studies are based on small series and case re-
ports2. Its incidence is unknown2,6,8, but in one study it 
was estimated to be close to 0.03%11. It affects all age 
groups equally2,4,8 and there are no sex differences in its 
frequency described in the literature2,6,11. 

Table 1. Demographic characteristics and premorbid conditions 

Variables n  (%)

    Number  20 (100%)

Demographic characteristics
    Age (years), Me (min-max.) 3.6 (0.4-13.8)
    Female sex
    Male sex

13 (65%)
  7 (35%)

Premorbid conditions 
    UTI   5/20 (25%)
    Bowel and bladder dysfunction   5/10 (50%)*

Me: median, UTI: Urinary tract infections. *patients with sphincter 
control.

Table 2. Clinical and laboratory characteristics

Variables    n  (%)

Symptoms and signs
    Fever duration (days), median (range)     5.5 (2-21)
    Temperature (ºC), median (range)   39.5 (38-40.3)
    Lumbar fossa pain     4 (20%)
    Vomiting     9 (45%)
    Lower urinary symptoms     5 (25%)
    Macroscopic hematuria     1 (5%)
    Diarrhea     5 (25%)

Laboratory findings
    Blood leukocytosis (cel/mm3), median 
    (range)
    Leukocytosis > 15000 cel/mm3

21300 
(12000 - 35600)
  16 (80%)

    CRP (mg/L), median (rank)
    CRP> 100 mg/L

179 (4 - 445)
  16 (80%)

    Altered complete urine test   18 (90%)
    Positive urine culture   16 (80%)

Microorganism in urine culture
   Escherichia coli   14 (77.8%)
   Pseudomona sp     1 (5.6%)
   Klebsiella sp     2 (11.1%)
   Staphylococcus aureus     1 (5.6%)

Me: sp: unidentified species.

Table 3. Imaging study 

Variables  n   (%)

Kidney and bladder ultrasound with abscess 15 (75%)

  Abscess size (cm), median (range)   1.6 (0.12-4.6)

  Location of the abscess
     Unilateral 14 (93%)
     Bilateral   1 (7%)

Abdominal CT scan   7 (35%)

  Abscess size (cm), median (range)   2.3 (0.9-7)

  Location of the abscess
     Unilateral   6 (86%)
     Bilateral   1 (14%)

CT: Computed axial tomography. 
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Several studies describe as associated risk factors 
urinary tract anomalies (VUR), obstructive disor-
ders (ureteropelvic junction obstruction), neurogenic 
bladder, recurrent UTI2,6,8,11,12, and nephrolithiasis, 
which is the more common in the adult population11,13. 
It should be noted that renal abscesses can also occur 
in a healthy population, without risk factors such as 
those mentioned above8,11,14. 

The clinical diagnosis of renal abscess can be a cha-
llenge1,2 since its presentation is variable and non-spe-
cific and the duration of symptoms is relatively prolon-
ged6,8,10. Diagnosis tends to be delayed8,15, especially in 
younger children8,11. This series describes fever as the 
cardinal symptom, a finding commonly described in 
previous studies. Fever tends to be persistent, despite 
adequate antibiotic treatment guided by antibiogram; 
this clinical finding should raise suspicion of a UTI 
complication such as a renal abscess. 

Abdominal pain is a frequently reported symp-
tom1,2,8,11,13,16,17; in this study, it was detected in a small 
percentage of cases, but considering that a percentage 
of our patients were infants. In our review, lower uri-
nary tract symptoms (polyuria and urinary urgency) 
are described in 25% of the patients; these symptoms 
are scarcely reported in different case series6,10 and are 
closely related to the age of the patients, being more 
common in adolescents and adults. 

Leukocytosis and elevated CRP are findings fre-
quently described1,2,6,8,10,15, therefore, some authors su-
ggest that suspicion of renal abscess should be conside-
red in the presence of persistent fever, abdominal pain, 
leukocytosis, and persistently elevated CRP8,11. Other 
studies describe the presence of leukocyturia with of-
ten negative urine cultures6,14,18; in this series, we de-
tected 90% of abnormal urinalysis (pyuria, hematuria, 
positive nitrites) with isolation of pathogens in urine 
culture in 88% of cases, without positive blood cultu-
res. The results of our review show that ascending UTI 
was the most prevalent pathophysiologic mechanism 
in the development of a renal abscess. The findings 
described are similar to those present in APN; howe-
ver, in a patient with a torpid clinical course (persistent 
fever, sepsis, persistent elevated acute-phase reactants) 
or pre-existing urinary abnormalities, the diagnostic 
suspicion of infection complicated by renal abscess 
should be increased. 

As in other series1,2,4,6,11, E. coli was the most com-
mon bacterium isolated in urine cultures and, unlike 
what is described in the literature1,2,4,14,17, S. aureus was 
not a frequent finding. Neither were anaerobic patho-
gens identified, as in other publications17,19. In 4 of our 
patients (20%) no causal microorganism was identi-
fied. 

Renal Doppler ultrasound is the most frequently 
used tool for the diagnosis of renal abscess in children 

because it does not require sedation and does not ge-
nerate radiation, being useful as an initial and follow-
up study2,4,5,8,11,16,18,19. Findings compatible with renal 
abscess are described as the presence of a well-defined 
avascular mass, with wall and posterior enhancement, 
and with hypoperfusion areas observed in the doppler 
study20. The renal Doppler ultrasound has a good per-
formance, it has a sensitivity and specificity of 82% and 
94.5%, respectively, for the diagnosis of abdominal 
abscesses, but it is limited in those very small absces-
ses21.

CT scan is the best procedure for the evaluation of 
renal abscesses; it allows visualization of the parenchy-
mal collection of hypodense pus, which is not enhan-
cing or presenting flows and is well defined by a ring-
like enhancing pseudocapsule20. It presents a sensitivity 
of 97.5% and specificity of 95% for the diagnosis of ab-
dominal abscesses21, however, it has as disadvantages 
the radiation, besides the need for sedation in some 

Table 5. Follow-up studies

Variables n  (%)

Voiding cystourethrogram

   VUR without sphincter control   2 (28%)*

   VUR with sphincter control   4 (50%)**

Uroflowmetry with electromyography   6***

  Dysfunctional Bladder   6 (100%)

Tc99 DMSA static renal scintigraphy 10 

   Delayed DMSA   9

    Relative renal function < 45%   4 (44%)

*Examination performed in 7 patients without sphincter control. 
**Examination performed in 8 patients with sphincter control.  
***Examination performed in 6 of 10 patients with sphincter control. 
VUR: Vesicoureteral reflux.

Table 4. Treatment

Variables  n (%)

Type of treatment

    Exclusive antibiotic therapy 19 (95%)

    Antibiotic plus drainage   1 (5%)

Antibiotic used

    Aminoglycoside monotherapy   8 (40%)

    Cephalosporins  monotherapy   3 (15%)

    Aminoglycoside plus cefhalosporins   7 (35%)

    Others   2 (10%)

Treatment duration (days), median (range)

    Full treatment 23.45 (14-43)

    Intravenous 15.6 (5-43)

    Oral 10.4 (0-21)
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patients. In this series, the diagnosis was made mainly 
through ultrasound, reserving CT scan for cases whe-
re the diagnosis was not reached with the first study 
method and clinical suspicion was maintained or in 
those cases in which it was necessary to evaluate a po-
tential surgical resolution.

The time of resolution of the abscess varies accor-
ding to its size; on average it can take from 2 to 4 weeks 
for the normalization of the ultrasound imaging and, 
generally, there is no follow-up with another imaging 
method1,4,5,22.

Regarding the use of the DMSA renal scintigraphy, 
its usefulness in the diagnosis of APN up to 15 days 
after the onset of fever is well known, with a sensitivity 
of 92% and specificity of 93.8%23; however, in the evo-
lution of APN to acute focal nephritis - renal abscess, it 
does not differentiate the renal multifocal lesions rela-
ted to these pathologies24,25,26, making this test the more 
useful in the late follow-up of these patients.  

Regarding treatment, broad-spectrum antibiotics 
are most frequently used; percutaneous or open sur-
gery is indicated in exceptional cases. Previous series 
have described conservative management with good 
clinical response4,5,7,12,15,27. In our series, this type of ma-
nagement was the most commonly used. The clinical 
response to antibiotic treatment is favorable in most 
cases, but the latency of clinical response (decrease in 
febrile curve) is greater than that usually observed in 
APN.

The total duration of treatment in this study is 
similar to that described in previous reviews, with 
treatments prolonged for 2 to 6 weeks3,6,19. The use of 
initial intravenous antibiotic therapy is the most fre-
quent, generally indicated for 10-14 days with subse-
quent transition to the oral route1,7. In this review, 15.6 
days of intravenous antibiotic therapy was completed 
on average, similar to that described.

The most commonly used antibiotics were amino-
glycosides since E. coli was the main isolated agent. In 
the studies analyzed, the most commonly used antibio-
tics were penicillin and second- and third-generation 
cephalosporins1,2,5,7,10; only one study described the use 
of aminoglycosides6.

The nephrotoxicity caused by aminoglycosides is 
well known, with acute tubular necrosis as the most 
frequent mechanism of toxicity28; therefore, their use 
should be careful and always monitored with plasma 
levels. Based on the high local susceptibility of E. coli to 
aminoglycosides, these drugs are an efficient therapeu-
tic option for our patients, for this reason, they have 
been used in our center during the last years, always 
with the determination of plasma levels and avoiding 
their use in cases of acute or chronic renal failure. 

Some studies have suggested that abscesses larger 
than 3 cm require surgical management, either per-

cutaneous or open surgery; other indications would 
be symptoms for more than 48 to 72 hours, despite 
antibiotic treatment, or in immunocompromised pa-
tients7,12,16,18. In our study, conservative treatment was 
successful in most patients, even in abscesses larger 
than 3 cm; and percutaneous drainage was used in 
only one patient with a 7 cm abscess and poor clinical 
evolution. It is important to evaluate the therapeutic 
response and to follow up by ultrasound until the abs-
cess is resolved.

Regarding associated anomalies, the most docu-
mented is VUR2,3,8,15. In this study, VUR was obser-
ved in 30% of the total cases (n = 6), identified both 
by structural anomalies and secondary to bladder 
dysfunction, but only in one of the patients without 
sphincter control was high-degree reflux. The predo-
minant finding in patients with sphincter control was 
bowel-bladder dysfunction, which was present in 90% 
of the cases and which is described in the literature as a 
risk factor for UTI29.

Regarding the formation of renal abscesses and 
their relationship with bowel-bladder dysfunction, we 
did not find any descriptions in the literature. Abscess 
formation may be related to late consultation, poor ad-
herence to antibiotic treatment, or bacterial resistance; 
these factors were not analyzed in this review, so we 
suggest that they should be considered for evaluation 
in other studies.

These findings support bladder dysfunction and 
ascending UTI as the probable etiology of abscesses in 
older children and adolescents. Therefore, we believe 
that voiding cystourethrogram is a diagnostic tool that 
should be considered for the study of patients without 
sphincter control. In the case of patients with sphinc-
ter control, the primary focus should be on bowel dys-
function and, if the clinical picture or history requires 
it, a more invasive study should be performed.

Parenchymal defects have been documented in up 
to 90% of patients3,4,19. In our study, in 4 of 9 patients 
with delayed Tc-99m DMSA static renal scintigraphy, 
decreased relative renal function, and/or cortical up-
take defects were observed, so it is also recommended 
that the study of these patients include this study to 
detect parenchymal sequelae.  

The limitations of this study include its retrospec-
tive nature and the lack of a single protocol for sub-
sequent management and follow-up. The strengths lie 
in the fact that we provide information on an entity of 
low prevalence in pediatrics, collecting a considerable 
number of patients compared with what is described in 
the literature, and considering that it was performed in 
a single health care center.  

In conclusion, a renal abscess is an infrequent 
pathology in pediatrics, which requires a high index of 
suspicion, with prolonged fever with lack of response 
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to antibiotic treatment and the persistence of high in-
flammatory parameters as some of the clinical findings 
that should be considered to perform a study aimed 
at its detection. Regarding risk factors, there is no evi-
dence as to whether the incidence of VUR or bowel-
bladder dysfunction is different in APN concerning re-
nal abscess; further studies are suggested to determine 
this. 

Prolonged antibiotic therapy is generally effective, 
without the need for surgical therapy in most children. 
For further study, a differentiated evaluation should 
be performed by serial voiding cystourethrogram in 
patients without sphincter control; a study of bowel-
bladder dysfunction in patients with sphincter con-
trol including clinical evaluation, pre- and post-void 
residual ultrasound, and urine flow test with surface 
electromyography; and finally, delayed Tc-99m DMSA 
static renal scintigraphy for the detection of significant 
renal sequelae.
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