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Abstract 
Renal abscess and nephronia are uncommon diseases in children and with 
unknown global prevalence. Nephronia represents an intermediate state be-
tween pyelonephritis and renal abscess. Prompt diagnosis is important to 
prevent morbidity and mortality (sepsis, renal injury, death). Scientific ad-
vances have made these entities more evident, although they may still be un-
derdiagnosed. Patients with this disease require prolonged intravenous anti-
biotic therapy and potentially surgical resolution, mostly when their size is 
bigger than 3 - 5 cm when therapy with intravenous antibiotics alone fails and 
they are accessible to percutaneous drainage. We describe five cases of pedia-
tric patients from four private hospitals in Quito, Ecuador followed during a 
one-year period. In every case, the diagnosis was suspected mostly because of 
persistent fever, abdominal pain, severe leukocytosis and/or elevated inflam-
mation biomarkers. Only one of them had a previous history of urinary tract 
malformation while in another one malformation was revealed in his actual 
admission. Every case had microbiologic isolation. All of them recovered 
successfully. To our knowledge, in our country, there are no previous reports 
of these diseases in pediatric patients, and worldwide, there is scarce data. 
Our aim is to alert doctors who work with children to be aware of this condi-
tion. 
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1. Introduction 

Renal abscess is an uncommon disease in children, and with unknown global 
prevalence [1] [2] [3] [4] [5]. Scientific advances have made this entity more 
evident, although they may still be misdiagnosed [6] [7] [8]. Acute lobar neph-
ronia (ALN), also termed acute focal nephritis or acute focal bacterial nephritis, 
is a severe, non-liquefactive, localized infection (of the interstitium of the pa-
renchyma in the kidney) involving one or more of the renal lobes [9], and it is 
considered an intermediate state between acute pyelonephritis and renal abscess 
[8] [10] [11].  

Both (renal abscess and ALN) represent severe infections of renal parenchyma 
that can lead to renal insufficiency and death [1]. The diagnosis is usually chal-
lenging, even more in young children, who usually have unspecific symptoms 
[12]. Most patients have prolonged fever (for more than 7 days) and abdominal 
flank pain [10] [13]. They may result from a hematogenous spread or ascending 
from a urinary tract infection [1]. Frequently, they appear in patients with uri-
nary tract malformation, immunodeficiency or previous history of trauma [2] 
[4] [14]. They are 3 times more frequent in boys than in girls, mostly unilateral, 
and on the right-side [2] [3]. Responsible pathogens are gram-negative bacilli 
(mainly Escherichia coli and Klebsiella pneumoniae), Staphylococcus aureus and 
anaerobes [1] [3] [5] [6] [13]. The diagnosis requires image studies, ideally 
computed tomography with medium contrast, although ultrasound is also useful 
[1] [2] [8] [14]. Percutaneous drainage may be needed when the abscess size is 3 
cm or bigger, or when intravenous antibiotic therapy alone fails [1] [2]. The op-
timal duration of antibiotic therapy has not been established, but mostly 3 - 4 
weeks have been used successfully [1] [10] [15]. Diagnosis delay increases mor-
bidity and mortality [1] [4]. The objective of this study is to publically speak 
about this pathology to avoid morbidity and mortality in children, due to the 
lack of national and international epidemiological data. 

2. Case Reports 

We describe 5 cases of pediatric patients with acute lobar nephronia and renal 
abscess attended in 4 private hospitals from Quito-Ecuador from October 2019 
to October 2020. We collected data from medical records. Study variables were: 
age, gender, symptoms, laboratory reports, imaging reports, microbiologic isola-
tions, use of antibiotics, number of days in hospital, and survival status. 

2.1. Case 1 

A previously healthy 5-year-old girl was admitted to the emergency department 
with a 20-day fever history. She was diagnosed with urinary tract infection 
without having a positive urine culture, and was subsequently treated with oral 
cefuroxime, then diagnosed with upper respiratory tract infection, and treated 
with azithromycin. However, the fever persisted, hence at the emergency room a 
urine microscopy test was done, and as a result, she got a diagnosis of urinary 
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tract infection, was given intravenous ceftriaxone and amikacin. After 48 hours 
she was still febrile, with leukocytosis, neutrophilia, elevated procalcitonin 
(PCT) and C reactive protein (CRP) (shown in Table 1), antibiotic therapy was 
changed to ertapenem, an ultrasound revealed bilateral nephron and a 12 mm 
abscess in the upper right kidney (shown in Figure 1). Urine culture was posi-
tive to: E. coli susceptible to: cephalosporins, carbapenems, blood cultures were 
negative. She completed 14 days of intravenous antibiotics and was discharged 
with 7 extra days of cefuroxime. Voiding cystourethrography (VCUG) remained 
pending. She did not come back to follow up during the Covid-19 pandemic. 

 

 
Case 1                 Case 2 

 
Case 3                    Case 4               Case 5 

Figure 1. Tomographic findings of 5 patients with renal abscess and/or nephronia. Case 1: Cortical zones with hypoperfu-
sion, not well defined in the upper pole of right kidney, consistent with areas of nephronia. Case 2: Renal abscess informa-
tion in the upper right pole two zones of nephronia in the middle and lower third of right kidney. Case 3: Signs suggestive 
of left pyelonephritis with abscesses information in the upper left pole. Case 4: Hypodense areas of nephronia in the right 
kidney. Case 5: Multiple hypodense areas that does not increase with contrast are suggestive of nephronia in the left kidney. 

 
Table 1. Laboratory features of patients with nephronia and renal abscess. 

Laboratory Case 1 Case 2 Case 3 Case 4 Case 5 

Age in years and gender 5, female 10, male 13, female 9, male 4, female 

Leukocytes K/uL most elevated value 19.37 30.66 19.74 13.08 5.94 

CPR mg/L most elevated value 151 72.87 319 162.3 325.34 

PCT ng/ml most elevated value 20.6 5.94 1.31 17.57 4.58 

Microbiological isolation 
Urine:  
Escherichia 
coli 

Urine: blood and  
abscess:  
Enterococcus faecalis 

Urine:  
Escherichia 
coli 

Urine:  
Enterobacter cloacae 

Urine:  
Escherichia coli 

CPR = C reactive protein, PCT = procalcitonin. 
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2.2. Case 2 

A 10-year-old boy came to the emergency room because he was febrile, with a 
temperature of 39.7˚C for 36 hours, accompanied by abdominal pain in the hy-
pochondrium and right flank. He had leukocytosis, elevated PCT and CPR 
(shown in Table 1), and presented abnormal urine microscopic exam. Ceftriax-
one was initiated. His mother was an alcoholic and a drug abuser, and as a con-
sequence, he had been given in adoption several years before and his personal 
medical history was not detailed. After 48 hours, abdominal pain was still very 
important, so hepatic abscess was suspected, and metronidazole was added. Ab-
dominal computed tomography showed abscesses in the upper right kidney and 2 
zones of nephronia of the middle and inferior third in the same kidney (shown in 
Figure 1). Blood and urine cultures were positive to Enterococcus faecalis sus-
ceptible to ampicillin (urine 1.000 CFU/ml). Antimicrobial therapy was adjusted 
to ceftriaxone and ampicillin. Five days later he was still febrile, with abdominal 
pain, so he went through diagnostic and therapeutic CT-guided percutaneous 
drainage. E. faecalis was also reported from the abscess. He completed 14 days of 
intravenous antibiotics and was discharged from hospital with oral amoxicillin 
for 7 more days. VCUG revealed right double pyelocaliceal system, bilateral di-
verticula, bilateral vesicoureteral reflux grade II, so he went successfully through 
diverticulectomy and bilateral ureteral re-implantation one month later. 

2.3. Case 3 

A previously healthy 13-year-old vegan girl was admitted to the emergency de-
partment with a history of 36-hour abdominal flank pain, accompanied by eme-
sis and fever. She was severely dehydrated, was hypotensive, tachycardiac, and 
febrile. Urine microscopic exam showed no leukocytes nor nitrites. She had leu-
kocytosis, neutrophilia, elevated PCT and CPR (shown in Table 1). Ceftriaxone 
was initiated. Because of sepsis and no improvement 48 hours later, she was ad-
mitted to the intensive care unit where antibiotic therapy was changed to mero-
penem. Abdominal computed tomography showed multiples zones of nephronia 
in the upper left kidney (shown in Figure 1). Urine culture from midstream 
urine was positive to E. coli 10.000 CFU/ml, susceptible to: 2nd and 3rd generation 
cephalosporins, carbapenems, aminoglycosides. Blood cultures were negative. 
She improved clinically but presented leukopenia and neutropenia, probably due 
to meropenem, so ceftriaxone and clindamycin were used instead. She com-
pleted 7 days of total intravenous antibiotics. Her parents requested hospital 
discharge because of economic issues. She was HIV negative, her immunoglo-
bins and VCUG were normal. She continued antibiotic therapy with cefuroxime 
and clindamycin by oral route for 14 days more. She continues asymptomatic 4 
months later in follow-up. 

2.4. Case 4 

A 9-year-old boy was admitted to the emergency department because of fever, 
abdominal mesogastric and bilateral flank pain. He had the previous history of 
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ureterocele with surgery one year prior to the event. He was diagnosed with 
pharyngotonsillitis; he received azithromycin without improvement, so he went 
back to the emergency department. He went through a computed tomography 
scan to rule out appendicitis, he got a diagnosis of mesenteric adenitis and was 
discharged with amoxicillin/clavulanic acid. Abdominal pain did not improve, 
so he went back again to the emergency department. His urine analysis was 
compatible with an urinary tract infection. He had leucopenia, thrombocytosis, 
elevated CPR and PCT (shown in Table 1). After 48 hours, he showed signs of 
sepsis and abdominal pain persisted, hence he went through another computed 
tomography which showed hypogenic zones in the right kidney which were 
compatibles with nephronia + lymphangiectasia (shown in Figure 1). Vanco-
mycin was added. 48 hours later, urine culture was positive to Enterobacter 
cloacae Amp-C, so antibiotic therapy was changed to cefepime alone. He evolved 
favorably, he completed 14 days of intravenous antibiotic. He went through 
VCUG, which showed vesicoureteral reflux grade II in the right kidney and 
grade I in the left kidney + vesico-sphincter disfunction. His urethra-cystoscopy 
showed severe trabeculae in the whole bladder. He was programmed for surgery 
but did not come back. 

2.5. Case 5 

A 4-year old girl came to the emergency department because of 4 days of fever. 
She had a history of chronic constipation. Her urinalysis was compatible with 
urinary tract infection, so she was discharged home with trimethoprim-sulfa- 
methoxazole. She did not get better as she had diffused abdominal pain so she 
went back to the emergency room. She had leukocytosis, elevated CPR and PCT 
(shown in Table 1), so she was admitted to hospital. For persistent abdominal 
pain and fever, she went through CT and hence nephronia was diagnosed in the 
left kidney (shown in Figure 1). E. coli was found in urine culture. She received 
11 days of intravenous antibiotics (ceftriaxone) and was discharged with oral ce-
falosporins for a total of 21 days. Urinary tract malformation was ruled out 
through renal ultrasound and VCUG. 

3. Discussion and Conclusions 

We show five cases of pediatric patients with nephronia and renal abscess in a 
1-year period in Quito, attended in four private hospitals. Given the fact that this 
is not a common disease, and that our city is relatively small—it has three mil-
lion inhabitants including not only the urban area [16] [17] we consider these 
are important findings. 

Nephronia (ALN) and renal abscess must be considered in the differential di-
agnosis in all patients with persistent fever, abdominal pain, leukocytosis, ele-
vated inflammation biomarkers and/or torpid clinical evolution [10] [13]. Physi-
cians must think of these entities and know that ALN represents an intermediate 
state between pyelonephritis and renal abscess. Diagnosis is often difficult be-
cause fever, poor general condition, low-back pain, pyuria, bacteriuria, leukocy-
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tosis can mimic simple acute pyelonephritis. Imaging studies must be impera-
tively used for diagnoses, such as ultrasound or computed tomography, as they 
can undoubtedly improve outcomes and diminish risks of mortality, sepsis, 
permanent renal injury [11]. 

Contrary to other reports, most of our patients were girls, and similarly, the 
occurrences happened mostly in the right kidney. 

It is of outstanding importance to establish a correct diagnosis because the 
duration of intravenous antibiotic therapy differs substantially, acute pyeloneph-
ritis often requires 7 - 10 days of therapy in children, while ALN or renal abscess 
requires at least 3 weeks, and even sometimes surgical treatment [15]. 

When percutaneous drainage is needed, in order to diminish radiation expo-
sure, ultrasound-guided must be the preferred method [13], but in one of our 
patients it was not possible because it was up too high in the right kidney, so it 
was not easily visible through ultrasound and we had to use computed tomo-
graphy to guide the procedure. 

In our case series, in 3 out of 5 Escherichia coli was found, which is the most 
frequent bacteria involved [8]. Some studies have shown that E. coli found in 
uroepithelial cells in patients with ALN or renal abscess had more adhesion ca-
pacity and were more cytotoxic than the E. coli found in acute pyelonephritis, 
showing that not only anatomic condition and/or immune status of patients in-
tervene, but also bacteria virulence factors are very important [7]. 

Antimicrobial stewardship and rational use of antibiotics are important issues. 
Patients must be properly studied; doctors must have a diagnosis of certainty in-
stead of just changing antibiotics blindly. Mostly, it is not adequate to diagnose 
urinary tract infection in children without a positive urine culture [18]. 

It should be noted that these patients were attended during COVID-19 pan-
demic, so their follow up was not adequate, none of them came back to follow 
up as indicated 

Follow-up with renal scan with mercapto-succinic acid (DMSA) is very im-
portant to rule out renal scars and to identify the progression of renal function 
damage [9]. 

We pretend to alert doctors of this pathology that could be underdiagnosed 
and should be suspected in patients with abdominal pain, severe leukocytosis, 
elevated inflammation biomarkers. The presence of urinary tract malformation 
always has to be ruled out. 
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