Case report
Child Kidney Dis 2021;25:133-139

DOI: https://doi.org/10.3339/jkspn.2021.25.2.133

ISSN 2384-0242 (print)
ISSN 2384-0250 (online)

Primary Subcapsular Reflux as an Etiology of Subcapsular

Renal Abscess

Eun JuYoo, M.D.’

Jae Hyuk Oh, M.D.

Hyun Joo Jung, M.D., Ph.D.’
SuJin Lee, M.D., Ph.D.2
JiEun Park, M.D., Ph.D.}

Ki Soo Pai, M.D., Ph.D.'

'Departments of Pediatrics, “Nuclear
Medicine, and *Radiology, Ajou
University School of Medicine, Suwon,
Republic of Korea

Corresponding author:

Ki Soo Pai, M.D., Ph.D.

Department of Pediatrics, Ajou University
School of Medicine, 164, World cup-ro,
Yeongtong-gu, Suwon 16499, Republic of
Korea

Tel: +82-31-219-5160

Fax: +82-31-219-5169

E-mail: kisoopai@hanmail.net

Received: 21 October 2021
Revised: 30 October 2021
Accepted: 8 November 2021

This is an open-access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is
properly cited.

Copyright © 2021 The Korean Society of
Pediatric Nephrology

Herein, we report two rare cases of renal infection. The first case was renal subcap-
sular urine reflux in a 8-month-old girl with recurrent urinary tract infection and
the second was subcapsular abscess in a 14-year-old girl with diabetes, who was
successfully treated with percutaneous drainage. It has been suggested that
renal subcapsular abscesses could be caused by the direct reflux of urine into the
subcapsular space, rather than spread of infection from an existing parenchymal
lesion, and that complete recovery can be achieved if percutaneous drainage is
performed in a timely manner. We propose primary subcapsular reflux, in which
urine directly refluxes upwards into the subcapsular space of the kidney, as one of
the mechanisms for development of renal subcapsular abscesses.
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Introduction

Renal and perirenal abscesses are the most severe forms of kidney infection,
in which abscesses are formed within the renal parenchyma or in the fat layer
between the renal capsule and renal fascia. Besides, subcapsular renal abscess
is a very rare type of renal abscess, which is defined by a suppurative process
localized to the space between the renal capsule and the renal parenchyma”.

The diagnosis of renal abscess was greatly facilitated by the introduction of
ultrasonography (US) and computed tomography (CT) into clinical practice
in the 1970s, and a complete cure of the condition without surgery was made
possible by treatment with percutaneous drainage (PCD) and broad-spectrum
antibiotics. However, the diagnosis and treatment of renal and perirenal ab-
scesses is often delayed in children because of nonspecific symptoms. Expe-
rience with successful treatment of kidney abscesses was first reported in
adult patients in Korea in the 1980s” and was followed by in children in 1985
by Choi et al.” and in 2014 by Shim et al.”; however, there have been no report
regarding the treatment of subcapsular renal abscesses in children.

Case report

1.Case 1: Renal Subcapsular Reflux
An 8-month-old girl visited our hospital because of repeated urinary tract
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infection (UTI) and abnormal US findings of left-sided
mild pelviectasis and a thickened right renal capsule. The
infant had been delivered at full term with no specific
perinatal problems, but had two febrile UTIs at 3 months
and 4 months of age. For both UTTIs, third-generation
cephalosporin antibiotics were administered for 2 weeks.
An US examination performed on May 7, 2018 at the time
of the first febrile UTI revealed no abnormal findings (Fig.
1A); however, US performed 5 weeks later (June 15) due to
recurrent infection showed thickening of the right renal
capsule (Fig. 1B). Three months later, the patient visited
our hospital for further evaluation and management. A

Tc-99m dimercaptosuccinic acid (DMSA) scan performed
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on September 27, 2018 was normal; however, voiding
cystourethrography (VCUG) performed on October 5,
2018 revealed grade 2 reflux in the right kidney, along with
arare phenomenon in which the contrast medium
extended to the renal capsule and enveloping the entire
kidney (Fig. 2). No specific treatment or antibiotic
prophylaxis was administered to the patient, except for pa-
rental education regarding the patient’s perineal hygiene.
No additional renal infection has developed during the
past 3 years. The patient’s latest US examination on May
24,2021 showed normal findings and the length measure-
ments of right and left kidneys were 5.33 cm and 5.25 cm,

respectively (Fig. 1C).

Fig. 1. Serial ultrasound examinations of the right kidney on May 7, 2018 (A), 6 weeks later on June 15 due to
recurrent infection (B), and 3 years later on May 24, 2021 (C).

Fig. 2. Voiding cystourethrogram taken on October 5, 2018 showed grade Il reflux, with leak of contrast
medium to the entire subscapsular space of right kidney (A), and this was proved as subcapsular collection
on the lateral view (B). There was no evidence of extrarenal leakage until urination was completed during
examination (C).
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2.Case 2: Renal Subcapsular Abscess

A 14-year-old girl, in previous good health with no spe-
cific medical history after being delivered at 39 weeks of
gestational age with a body weight of 3,500 g, was admitted
to the hospital with a fever of duration of 8 days and right
flank pain. The patient was diagnosed with renal abscesses
of the right kidney on abdominal CT. Intravenous antibiotic
treatment for 7 days relieved the patient’s clinical symp-
toms; however, follow-up CT revealed that the size of the
abscesses had increased significantly. Furthermore, the
patient was newly diagnosed with type 2 diabetes and was
referred to our hospital for proper evaluation and treat-
ment. Upon admission, the patient was alert and physical
examination findings were: pulse rate, 85 beats/min; respi-
ration rate, 20 breaths/min; body temperature, 36.9C;
blood pressure, 130/95 mmHg; body weight, 88 kg (100th
percentile); height, 163 cm (75th percentile); BMI, 33.12
kg/m’; and no other findings except tenderness on the
right kidney angle.
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At the time of first admission to the referral hospital on
January 25, 2021 blood tests revealed the followings: WBC
count, 14,120/uL (neutrophil 71.7%); hemoglobin, 10.9 g/
dL; hematocrit, 34.6%; platelet count, 302,000/uL; ESR, 71
mm/hr; CRP, 16.26 mg/dL; and BUN/Cr, 9.1/0.47 mg/dL.
Urine test results were as follows: pH, 6.0; WBC, 10-29/
HPF; and RBC, 5-9/HPF. Later, Klebsiella pneumoniae
grew to more than 10° CFU/ml from urine culture.

Laboratory tests performed at our hospital on February
1, 2021 showed leukocyte count, 8,700/uL (neutrophil 61.0
9%); hemoglobin, 9.9 g/dL; hematocrit, 31.6%; platelet count,
600,000/uL; ESR, 94 mm/hr; CRP, 4.52 mg/dL; BUN, 8.0
mg/dL; and Cr, 0.45 mg/dL. Urine examination showed
no pyuria or hematuria, and no pathogens were cultured.
However, a small amount of non ESBL-producing Klebsiella
pneumoniae continued to grow from the pus initially dra-
ined by PCD on the second day at our hospital.

The initial CT performed at the referral hospital on Jan-
uary 25, 2021 revealed two abscess lesions in the upper and

Fig. 3. Renal computed tomography on January 25, 2021 showed abscess formation in the
upper and lower portion of right kidney (A) and the follow-up exam on February 1, 2021
revealed that the size of abscesses had expanded (B).
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lower poles of the right kidney that were 2.0 cm and 1.0 cm
in length, respectively (Fig. 3A). On the follow-up CT on
February 1, 2021, 7 days after antibiotic treatment, the ab-
scesses had increased in diameter to 4.5 and 2.0 cm, res-
pectively (Fig. 3B), and the patient was transferred to our
hospital.

On arrival at our hospital, we reviewed the previous CT
scans and confirmed the subcapsular positions of the ab-
scesses, based on the findings that the renal cortex was
compressed by the pus pockets, but still preserved. There-
fore, an 8.5 French catheter was inserted to drain the pus
(Fig. 4A) and a VCUG study performed 3 days later revealed
no sign of reflux (Fig. 4B).

On renal US performed on January 25, 2021, the sizes of
the right and left kidneys were found to be 11.8 cm and
11.2 cm, respectively (The average kidney size of Korean
female adolescents is as follows; right 9.68 cm, left 9.96
cm). The findings indicated the presence of an abscess at

Rt. PCD ¢
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the lower pole of the right kidney, measuring 2.0 cm in
diameter; another abscess was seen at the upper pole (Fig.
4C-1). Sequential US studies showed regression in the size
of the renal abscesses compared to their initial appearances
on January 25, 2021. Four days after PCD, US showed only
the catheter in cross-section, with no evidence of the ab-
scesses (Fig. 4C-2); the measured sizes of the right and left
kidneys were 12.7 cm and 12.0 cm, respectively. This renal
enlargements in the absence of any abscess suggest that
parenchymal in flammation still remains. The catheter was
removed 5 days later. The final US performed 3 weeks later
on February 24, 2021, showed that there was no abscess and
both kidneys returned to normal in shape and size (right:
11.0 cm, left: 11.5 cm) (Fig. 4C-3).

For the treatment intravenous (I'V) cefotaxime was
started on January 25,2021 and /V amikacin was added
on January 28, 2021 in the previous hospital. Since we do
not know the results of urine culture test at the previous

Fig. 4. A percutaneous drainage catheter was inserted into the subcapsular pocket to drain
pus on February 2, 2021 (A) and VCUG was performed on 3 days after admission with no evi-
dence of reflux stream (B). Renal ultrasonography on January 25, 2021 showed an abscess at
the lower pole of the right kidney (C-1). This lesion disappeared 4 days after PCD, and the PCD
catheter tip was noted (arrow) (C-2). Follow-up examination on February 24, 2021 showed

complete recovery of the right kidney (C-3).
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hospital, we only added PCD procedure and did not change
the antibiotics, to cover potential gram-negative bacteria
and resistant ones, which are common causes of abscesses.

Using the PCD procedure, 35 mL of pus was drained
during the first 8 hours, and then 5-14 mL for the next days.
Complete reduction in the size of the abscess was confirmed
on the 4th day, and the PCD catheter was locked and re-
moved on the 7th day. On the 9th day after admission, the
patient was discharged from the hospital with oral anti-
biotics (cefixime). In total, third generation cephalosporin
antibiotics was administered for 15 days and /V amikacin
for 12 days. We did not quantitate the amikacin level since
the serum Cr level was 0.47 mg/dL (normal range: 0.3-0.7
mg/dL) on the 1st day of hospitalization and 0.52 mg/dL
on the 6th day of hospitalization. For the next 6 months,
there was no recurrence of UTT and the latest DMSA scan
on August 18, 2021 showed full recovery from the large
photon defect in the lower pole of the right kidney com-
pared to the initial scan on February 3, 2021 (Fig. 5).

Discussion

Abscesses of the kidney and surrounding structures are
named for its anatomic locations and is classified into
renal parenchymal abscess, subcapsular renal abscess,
perirenal abscess, or pararenal (extra renal) abscess (Fig.
6). Rupture of the renal capsule following exacerbation of
a parenchymal abscess can lead to formation of a perirenal
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abscess that is confined to the fat layers surrounding the
kidney while pararenal abscess is created by further exten-
sion of perirenal abscess or is secondary to the independent
infections of adjacent organs.

Renal abscesses are rare but serious diseases that can
cause severe renal damage. Luis et al. reported that the most
common symptoms of renal abscesses in children were
fever, abdominal pain, and other nonspecific symptoms
such as nausea, vomiting, general weakness, and decreased
appetite”. Due to these non-specific symptoms of renal
abscesses, diagnosis and treatment are usually delayed by
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Fig. 6. Classification of renal abscesses: picture produced by the
authors to facilitate understanding of the differential diagnosis of
renal abscesses based on their locations.
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Fig. 5. Tc-99m DMSA renal scan on February 3, 2021 showed large photon defect in lower portion
of right kidney (A), and the lesion completely disappeared on the follow-up exam after 6 months
B).
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aweek”.

Until the 1950s, most renal abscesses developed as the
result of hematogenous spread of causative bacteria from
infections of organs other than the kidney itself, and Sta-
phylococcus aureus accounted for 90% of the cases. How-
ever, there have been obvious changes and increases in
ascending infections due to intrarenal reflux and urinary
tract obstruction; Escherichia coli accounts for the majority
of recent renal abscesses”.

In the past, a renal abscess was treated with surgical dra-
inage and antibiotics. However, in 1982, Finn et al. first
performed PCD and successfully treated a renal abscess
without surgery”. Luis recommended intravenous anti-
biotic treatment only for abscesses with a diameter of less
than 3 cm but added invasive intervention for abscesses
larger than 3 cm”.

The fornix of clayx is presumed to be the site of extrava-
sation of urine in the kidney, and this forniceal leak accu-
mulates around the kidney to form a urinoma in certain
patients'”. Subcapsular urinomas are usually observed in
conditions of high renal intrapelvic pressure, such as ure-
teropelvic junction obstruction'”, megaureter, high-grade
vesicoureteral reflux, posterior urethral valves, ureterocele,
and urethral atresia'”. Urinomas usually resolve when de-
compression procedures such as cutaneous pyelostomy or
ureterostomy are performed in the kidneyn). In contrast,
subcapsular fluid collection is often observed in patients
with nephrotic syndrome, which reflects that the adhesion
of the renal capsule to the renal parenchyma is not strong.

The pathogenesis of subcapsular renal abscess formation
has not been fully elucidated; however, it is considered to
be the same as that of renal subcapsular urinoma. Therefore,
we believe that a solitary subcapsular abscess develops as an
in situ lesion, rather than due to spread from an existing
parenchymal abscess.

In case 1, the DMSA scan did not reveal any renal damage
despite repeated febrile UTIs; however, it was suspected
that the growth of the right kidney could be retarded due
to inflammatory restriction of the renal capsule and the
aforementioned reflux. However, on the follow-up US after
3 years, the growth of both kidneys appeared normal:
from 5.25 cm to 7.27 cm for the right kidney and from 5.33
cm to 6.90 cm for the left kidney. The previously noted high
echo of the renal capsules was no longer observed (Fig. 5).
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VCUG was not followed because there was no recurrence
of UTL. In patient 2, the size of the abscess increased from
2.0 cm to 4.5 cm despite administration of antibiotics for 7
days; however, the kidney recovered almost completely
through PCD.

With these cases, we can conclude that renal subcapsular
abscess confined to the subcapsular space of the kidney
appears to be caused by the direct reflux of infected urine
to the capsule and can be successfully treated without con-
siderable renal damage, if PCD is performed within an
appropriate time.
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