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Review Article
Analysis of 17 children with renal abscess
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Abstract: Purpose: This study’s aims to analyze the clinical characteristics of children with renal abscess and im-
prove its diagnosis and treatment. Methods: The clinical data of children diagnosed with renal abscess in our hos-
pital from 2007 to 2016 were retrospectively analyzed, including clinical manifestations, laboratory tests, imaging 
examinations, and treatment measures. Results: 17 children with renal abscess were enrolled with median age was 
15 (1.5-163) months old. There were 7 girls and 10 boys. Fever was the most common symptom (82.4%). 58.9% 
of children suffered from abnormal urogenital function before onset, mainly manifested as ureteral abnormalities 
(41.2%), renal dysplasia, or non-functioning kidneys (17.6%). Acute C-reactive protein and erythrocyte sedimenta-
tion rate (ESR) were increased in more than 85% patients, but the elevation of procalcitonin was not significant 
(10%). 41.2% of the children had anemia, and 64.7% exhibited markedly elevated leukocytosis. All cases were 
negative by blood culture. The pathogen was mainly Gram-negative bacteria (47.1%), including Escherichia coli. 
The detection rate of Enterococcus and Candida albicans was 23.5%. Mycobacterium tuberculosis was found in 1 
case. B-ultrasound and magnetic resonance imaging were most commonly used. All cases received anti-infective 
treatment. 10 cases were ineffective and underwent surgical treatment. There was a significant difference in the 
treatment outcome between abscesses larger and smaller than 4 cm (P < 0.05). Conclusion: For children with fever, 
abdominal pain, or flank pain, together with elevated white blood cell count, CRP, ESR, and IL-6, especially when 
anti-infective effect is poor, renal abscess should be considered. The initial anti-infective treatment of renal abscess 
can use a step-down scheme. The regimen needs to strengthen the anti-Gram positive bacteria and fungal treat-
ment, and consider the possibility of renal tuberculosis infection. Conservative anti-infective treatment can be used 
in children with abscess size smaller than 4 cm, while surgery is recommended in abscesses larger than 4 cm not 
responsive to drug therapy.
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Introduction

Renal abscess, which is extremely rare in pedi-
atrics, has a long treatment period and is highly 
destructive to the kidneys. It is an extremely 
serious type of kidney infectious disease. The 
clinical manifestations are non-specific, includ-
ing fever, abdominal pain, nausea, vomiting, 
and hematuria [1-3]. There is often a history of 
cold or surgery before the onset of the disease. 
The most common pathogens are Escherichia 
coli and Staphylococcus aureus [1, 3, 4], which 
may be retrograde or hematogenous. Potential 
susceptibility factors include diabetes, vesico-
ureteral reflux, pelvic ureteral duplication mal-
formation, and nephrolithiasis [3-6]. With the 
development of imaging technology, renal 
abscess can be diagnosed by B-ultrasound, CT, 
and MRI. Conservative anti-infective therapy is 

recommended first. However, abscess punc-
ture drainage or even single nephrectomy can 
be used in children with initial treatment failure 
[7, 8].

Limited by a lack of clinical data, the diagnosis 
and treatment of children’s renal abscess are 
similar to the adult. However, children with renal 
abscess are unique. The main purpose of this 
study was to provide a reference for the clinical 
features, diagnosis, and treatment of children 
with renal abscess.

Materials and methods

Subject information

From 2007 to 2016, a total of 20 children with 
renal abscess were enrolled with mean age 
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26.4 (1.5-163) months old. There were 7 girls 
and 10 boys.

Statistical analysis

Enumerated data were compared using the 
Fisher exact test. P < 0.05 was considered 
significant.

Results

17 children with renal abscess were enrolled 
with median age 15 (1.5-163) months old. 
There were 7 girls and 10 boys. According to 
the WHO growth curve, the mean percentiles of 
height and weight were 29% and 39%, respec-
tively. There was relatively retarded growth and 
development. Seven patients had a history of 
extrarenal infection recently, mainly respiratory 
infections (5 cases). Two patients had a history 
of kidney surgery.

In terms of clinical symptoms, fever was the 
most common (82.4%), followed by decreased 
appetite (35.3%), changes in urinary (29.4%, 
including urine turbidity, foamy urine, and gro- 

More than 85% of children had significantly 
upregulated acute C-reactive protein and eryth-
rocyte sedimentation rate (ESR), but the eleva-
tion of procalcitonin was not obvious (10%) 
(Table 4). Anemia was present in 41.2% of chil-
dren. Routine urinalysis showed that 64.7% of 
children had a significant increase in urinary 
white blood cells, and the positive rate of uri-
nary protein was 29.4%.

In terms of pathogen examination, pathogens 
were detected in 12 children (70.6%) (Table 5). 
There was no positive result by blood culture. 
The positive rate of urine culture was 41.2%, 
and the positive rate of pus culture was 90%. 
The pathogens were mainly Gram-negative ba- 
cteria (8 cases, detection rate was 47.1%), in- 
cluding Escherichia coli as the most (3 cases, 
17.6%). In addition, the detection rate of En- 
terococcus genus and Candida albicans were 
also high, with 4 cases (23.5%). Mycobacterium 
tuberculosis was found in 1 case. Among them, 
5 cases were mixed infection (29.4%), which 
was Gram-negative bacteria combined with 
Gram-positive bacteria or fungi (Table 6).

Table 1. Clinical manifestations
Clinical symptoms and signs Cases (n = 17) Ratio (%)
Fever 14 82.4
Reduced appetite 6 35.3
Urinary changes* 5 29.4
Vomiting 5 29.4
Bladder irritation 4 23.5
Oliguria 2 11.8
Abdominal pain 1 5.9
Puffiness 1 5.9
Abdominal mass 1 5.9
Abdominal tenderness or cramps 1 5.9
*Including turbid urine, foamy urine, and gross hematuria.

Table 2. Urogenital abnormality
Cases  

(n = 17)
Ratio  
(%)

Urogenital abnormality 10 58.9
Abnormal ureteral morphology (stenosis, dilation, or distortion) 7 41.2
Repeated urinary tract infection 4 23.5
Non-functional kidney or dysplasia 3 17.6
Bladder ureteral reflux 2 11.8
Renal stone 2 11.8
Renal cyst 1 5.9

ss hematuria), vomiting 
(29.4%), and bladder irri-
tation (23.5%) (Table 1). 
Ten patients (58.9%) had 
an abnormal urogenital 
system before onset. 
Among them, 7 patients 
(41.2%) had abnormal 
ureteral morphology, in- 
cluding ureteral or ure- 
teral pelvic stenosis, ure-
teral dilatation, or ure- 
teral distortion; 4 pati- 
ents (23.5%) had recur-
rent urinary tract infec-
tions, 3 cases had renal 
dysplasia or no funct- 
ional kidney (17.6%), 2 
cases had vesicoureteral 
reflux (11.8%), and oth- 
ers had kidney stones 
(11.8%) and kidney cy- 
st (5.9%) (Table 2).

In terms of laboratory 
data, the proportion of 
children with increased 
white blood cell count 
was 70.5% (Table 3). 
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In the imaging examination, all patients under-
went urinary B-ultrasound examination, 14 
patients underwent magnetic resonance imag-
ing (MRI), 8 patients underwent CT examina-
tion, and 4 patients underwent urinary retro-
grade angiography.

For treatment, all cases received anti-infective 
treatment mainly as third-generation cephalo-
sporins. Due to the multi-drug resistant bacte-
ria found in the bacterial culture, the antibiotics 
were upgraded to meropenem or imipenem in 
10 cases. Because of drug-resistant positive 
bacteria, broad-spectrum anti-Gram positive 
bacteria drugs vancomycin or nafcillin were 
added to 5 cases. 4 cases received fluconazole 
for the treatment of Candida albicans. 1 case 
received anti-tuberculosis treatment. Ten pa- 
tients received surgical treatment because of 
poor anti-infective therapy effect. Due to the 
specificity of anti-tuberculosis treatment, we 
excluded it and divided the remaining cases 
(16 cases) into two groups according to the size 
of abscess, including 9 cases with > 4 cm and 
7 cases with ≤ 4 cm (Table 7). Anti-infective 
combined surgery was used in children with > 4 
cm abscess, mainly abscess puncture drain-

ing to describe clinical characteristics and im- 
prove diagnosis and treatment.

Previous studies found that the proportion of 
girls with renal abscess was higher than that of 
boys [1-3, 9, 10]. Our data showed that the pro-
portion of boys was higher than that of girls 
(10/7), indicating that there is no obvious gen-
der tendency in children renal abscess. The 
median age of children with renal abscess in 
our study was 15 months old, which was young-
er than the overall age of previous studies. 
Moreover, their height and weight were signifi-
cantly lower than their peers, suggesting that 
renal abscess may affect children’s growth and 
development.

We observed that 58.9% of children had uro-
genital abnormalities before the onset of renal 
abscess, mainly due to ureteral abnormalities 
(41.2%), renal dysplasia or non-functioning kid-
ney (17.6), or vesicoureteral reflux (11.8%). It 
was demonstrated that children with an abnor-
mal urogenital system might be a high risk fac-
tor for renal abscess. At the same time, 23.5% 
of children had repeated lower urinary tract 
infections before onset, revealing that they may 
also be at high risk for renal abscess. In addi-
tion, the median age was young (15 months 
old) and immune dysfunction was common in 
our series, suggesting that young age and 
immune dysfunction may be high risk factors 
for renal abscess in children.

There is lack of specificity in clinical signs and 
symptoms. Fever is the most common manifes-

Table 3. Lab testing
Lab test Cases (n = 17) Ratio (%)
Increased white blood cell count* 12 70.5
CRP (> 8 mg/L) 15 88.2
ESR (> 20 mm/h) 7 (7) 100
PCT (> 0.46 ng/ml) 1 (10) 10.0
IL-6 (> 16.6 pg/ml) 7 (9) 77.8
Anemia** 7 41.2
Positive urinary protein 5 29.4
Increased urinary leukocytes*** 11 64.7
Increased urinary red blood cells**** 5 29.4
Ps: * < 8 years old, white blood cell count > 12*109/L; ≥ 8 years old, white 
blood cell count > 10*109/L. **1~4 month old < 90 g/L, 4~6 month old 
< 100 g/L, 6 month~6 years old < 110 g/L, 6~14 years old < 120 g/L. 
***Urinary leukocyte microscopy > 4/HP or urinary leukocyte count > 16.9/
ul. ****Urinary red blood cell microscopy > 5/HP or urinary blood cell count 
> 22.7/ul.

Table 4. Cases with CRP, PCT, and IL-6 elevation
Elevation No elevation P value

Acute CRP 15 2 0.591
IL-6 7 2 0.000
PCT 1 9 0.005

age, 2 of whom received were 
nephrectomy due to non-function-
ing kidney.

Discussion

Renal abscess is very rare in pedi-
atrics. Clinically, its diagnosis and 
treatment based on adult or small 
sample size data, which can cause 
a missed diagnosis, misdiagnosis, 
or inappropriate treatment mea-
sures. Therefore, analysis of chil-
dren’s renal abscess cases can 
greatly improve the diagnosis and 
treatment. We conducted a retro-
spective analysis of children diag-
nosed with renal abscess in our 
hospital from 2007 to 2016, aim-
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tation (82.4%), and can be manifested as turbid 
urine, foamy urine, hematuria, nausea and 
vomiting, urinary frequency, urinary urgency 
and other bladder irritative symptoms. For 
older children, there may be abdominal pain, 
flank pain and other manifestations [1-3, 9, 
10]. Abdominal tenderness or abdominal mass 
could be found on physical examination.

In laboratory data, it was found that more than 
70% of children suffered from elevated white 
blood cell count, erythrocyte sedimentation 
rate, C-reactive protein, and interleukin-6, while 
most of the procalcitonin was normal (90%). 
We demonstrated that CRP and IL-6 could be 
used as inflammatory markers for the diagno-
sis and evaluation of renal abscess. The rou-
tine application of PCT is not recommended in 
the diagnosis and treatment of renal abscess. 
In summary, renal abscess needs to be consid-
ered in children with fever, abdominal pain, or 

culture positive rate was extremely low, sug-
gesting that hematogenous dissemination may 
not be the main mechanism of childhood renal 
abscess [3, 8, 9]. Urinary routine tests revealed 
that 11 patients (64.7%) suffered from signifi-
cantly elevated leukocytosis, and 7 (41.2%) 
presented with positive urine culture, which 
was similar to the previous studies [3, 8], sug-
gesting that the ascending infection should be 
the main mechanism of children’s renal ab- 
scess. The positive rate of pus culture was 
90%. The pathogens were mainly Gram-ne- 
gative bacteria (8 cases, detection rate was 
47.1%), including Escherichia coli most com-
monly (3 cases, 17.6%). In addition, the detec-
tion rates of Enterococcus genus and Candida 
albicans were also high with 4 cases in each 
type (23.5%), suggesting that anti-Gram-posi-
tive bacteria and antifungal treatment could be 
used in patients with poor treatment effect. 
Wang et al. found that in premature infants, 

Table 5. Etiological examination
Cases (n = 17) Ratio (%)

Total pathogen detection# 12 70.6
    Positive blood culture 0 0
    Positive urine culture 7 41.2
    Positive pus culture 9 (10) 90
    Positive acid-fast bacilli test 1 (6) 16.7
#Positive in either blood culture, urine culture, pus culture, or acid-fast 
bacilli test.

Table 6. Pathogen species
Cases (n = 17) Ratio (%)

Gram-negative bacteria 8 47.1
    Escherichia coli 3 17.6
    Xanthomonas 2 11.8
    Pseudomonas aeruginosa 2 11.8
    Alcaligenes 1 5.9
    Enterobacter cloacae 1 5.9
    Enterobacter aerogenes 1 5.9
    Gram-positive bacteria 4 23.5
Enterococcus 4 23.5
Candida albicans 1 5.9
Tubercle bacillus 5 29.4

Table 7. Abscess size and treatment
Anti-infection (%) Anti-infection + surgery (%)

> 4 cm 1 (11.1) 8 (89.9) P = 0.035
≤ 4 cm 5 (71.4) 2 (28.6)

flank pain, accompanied by elevated 
white blood cell count, CRP, ESR, and 
IL-6, especially in case of poor anti-
infective effect.

In terms of imaging examination, 
B-ultrasound is the first choice be- 
cause of its low price, high reproduc-
ibility, and no radioactivity. Therefore, 
all of our patients were routinely 
undergoing B-ultrasound examina-
tion. Considering radioactivity, only 
half of the patients (8 cases) under-
went CT examination to further con-
firm the diagnosis. However, we did 
not find superiority of CT in the diag-
nosis of renal abscess compared to 
ultrasound. In addition, in order to 
better understand the overall appear-
ance of the urinary tract system in 
children with renal abscess, 14 cases 
received magnetic resonance imag-
ing (MRI) examination. As a non-inva-
sive and contrast-free examination 
method, it displayed the urinary tract 
anatomy, which is better than the 
invasiveness and complications of 
bladder retrograde angiography or 
renal angiography. 

Our patient did not develop patho-
genic bacteria in the blood. Previous 
research demonstrated that in chil-
dren with renal abscess, the blood 
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especially low birth weight infants, urinary fun-
gal infections are common, leading to renal 
abscesses and repeated fungal infection [11]. 
There were 4 premature infants in our study, all 
of whom were low birth weight infants. Three of 
them exhibited positive Candida albicans cul-
ture. Thus, it was recommended that for prema-
ture infants with renal abscess, a course of 
antifungal therapy should be extended if the 
culture suggests fungal infection.

In addition, one of our patients presented with 
urinary frequency, urgency, urinary inconti-
nence, accompanied by hematuria, but no 
fever or weight loss. The conventional anti-
infective treatment was ineffective, while PPD 
test, blood culture for acid-fast bacilli, and 
T-cells of Mycobacterium tuberculosis were 
positive. Thus, the patient was diagnosed with 
renal tuberculosis. Therefore, for children with 
atypical renal abscesses, the possibility of 
Mycobacterium tuberculosis infection should 
be considered in the case of poor therapeutic 
effects.

It was found that the main pathogen of renal 
abscess in children was Gram-negative bacilli, 
mainly Escherichia coli [1-3]. Therefore, initial 
treatment was mostly based on second or third 
generation cephalosporins. However, we ob- 
served that the pathogens were mostly multi-
drug resistant, and the initial treatment effect 
was often poor. 12 patients (70.6%) adjusted 
their medications to hydrocarbonase-based 
antibiotics, such as meropenem and imipen-
em. Considering the harmfulness and destruc-
tiveness of renal abscess, step-down treat-
ment plan is the preferred choice for children 
with renal abscess. The initial treatment can be 
ultra-broad spectrum antibiotics, and then the 
antibiotic level is reduced according to the 
treatment effect and drug sensitivity test.

In addition, our data emphasized the impor-
tance of Gram-positive bacteria and fungi in 
children with renal abscess, especially for chil-
dren with poor treatment, young age, and low 
birth weight. If necessary, anti-Gram positive 
bacteria and fungal treatment should be 
strengthened.

Previous data mostly grouped the renal ab- 
scess based on diameter of 3 cm and recom-
mended that renal abscesses larger than 3 cm 
can be treated with percutaneous abscess 

puncture, while those smaller than 3 cm can 
receive conservative anti-infective treatment 
[3]. Our patients were divided into two groups 
based on diameter at 4 cm. Considering the 
risk of surgical treatment, for children with 
renal abscess, surgical treatment can be per-
formed on abscesses with diameter > 4 cm. 
The main surgical method was percutaneous 
drainage guided by B-ultrasound, and nephrec-
tomy can be selected for non-functional 
kidney.

Our data spans ten years and is a good re- 
ference for appropriate treatment options. 
However, our research lacks randomized con-
trols. The treatment plan is closely related to 
personal experience and the number of cases 
is small. Further multi-center randomized con-
trolled research is needed to clarify the treat-
ment regimen. 
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