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As one of the most commonly injured organs in the genitourinary system during trauma, a
thorough understanding of pediatric renal trauma’s diagnosis and management is essential
for physicians. The improvement of imaging modalities in recent years has shifted most
treatments to a conservative approach. Non-operative management could reduce the risk

of nephrectomy while increasing renal salvage rate. However, high-grade pediatric renal
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injury management remains controversial. We aimed to report two children with high-grade
renal trauma, diagnosed using computed tomography and retrograde pyelography studies,
undergoing different approaches. The first patient underwent a nephrectomy, whereas the
second patient underwent non-operative management.

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Genitourinary tract injuries are less common compared to
other abdominal organ injuries, among which renal trauma
makes up one to five percent of all cases worldwide [1]. The
majority of cases occur due to blunt abdominal trauma dur-
ing motor vehicle accidents, thus most injuries are concomi-

tant with other injuries, whereas isolated renal injuries are
less common [2]. The case may be challenging for physicians
in deciding the diagnostic modality and treatment of choice
for each case [3]. Most published reports and studies mainly
focus on adult renal trauma. Pediatric patients are not the
miniaturized version of adult patients, thus they often require
a different approach for trauma. Children are more prone to
renal injuries due to higher mobility, less perirenal fat, and
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Fig. 1 - (A, B) Axial view of the contrast-enhanced abdominal CT indicating a grade 5 right renal trauma with active

perirenal hemorrhage.

location of the kidney, which extends beyond the rib cage [4].
In the past, renal trauma is generally managed via nephrec-
tomy, however, most patients are currently managed non-
operatively due to the wider availability of computed to-
mography (CT) examinations in multiple centers and a bet-
ter understanding of renal injury treatment [5]. In recent
years, pediatric trauma management has also shifted to non-
operative care due to improvements in strategies mirroring
that of the adult population based on clinical, laboratory,
and radiographic results, allowing for an accurate assessment
[6]. Conservative management focuses on preserving renal
parenchyma and minimizing morbidity [7]. Low-grade renal
injuries are regularly managed conservatively with excellent
outcomes and unlikely long-term complications. However, the
standard recommendation for high-grade renal injuries in pe-
diatric patients remains controversial over the years [8]. Renal
trauma in a particular country may differ from other areas as
sociodemographic factors may affect the etiologies of trauma.
Understanding the characteristics of renal trauma is benefi-
cial in developing specific strategies or guidelines unique to
certain countries. In Indonesia reports regarding pediatric re-
nal trauma are severely limited. We aimed to report two pe-
diatric patients with renal trauma cases undergoing different
approaches in a tertiary hospital in East Java, Indonesia, and
perform a literature review of pediatric renal trauma diagnos-
tic and treatment strategies.

Case presentation

Case 1

A 7-year-old girl was involved in a motorcycle accident as a
passenger, in which she fell into a gutter. She complained of
right flank pain and bloody urine. She had no previous his-
tory of trauma or any abnormalities involving the kidneys. Her
hemodynamic status was stable. Laboratory results showed
that her hemoglobin (Hb) levels are slightly below the nor-
mal limits (9.7 g/dL), and she had microscopic hematuria.
The Focused assessment with sonography for trauma (FAST)
imaging protocol showed right renal intracapsular hematoma.
The initial contrast-enhanced abdominal computer tomogra-
phy (CT) showed an in isolated grade 5 renal injury with ac-
tive perirenal hemorrhage and large hematoma, as shown in

Fig. 2 - Sagittal view of the contrast-enhanced abdominal
CT indicating a mid-posterior rupture and urinoma.

Fig. 1. The patient was initially managed conservatively. On
the 11th day of treatment, she complained of fever and right
flank pain. Her heart rate and temperature were 104 bpm and
39.7°C respectively. Broad-spectrum antibiotics were adminis-
tered, and a repeated CT was performed. The abdominal CT in
Fig. 2 showed a grade 5 renal trauma, indicated by a mid-
posterior rupture, active perirenal hemorrhage, and a uri-
noma. An open right renal exploration was performed. The
surgery revealed a cystic mass consisting of urine and pus. A
right subcapsular nephrectomy was performed. The resected
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Fig. 3 - Resected renal tissue post-subcapsular
nephrectomy.

renal tissue is shown in Fig. 3. The patient was discharged
7 days after the operation without further complaints, stable
hemodynamic, and normal laboratory results.

Case 2

A 5-year-old boy fell while riding on his bicycle. He complained
of right flank pain and hematuria after the accident. Before
the accident, he had no history of trauma or comorbidities.
Upon admission, his hemodynamic status was stable, and
he was feverish (T: 38.3°C). Physical examination revealed a
palpable cystic mass in the right flank region. Laboratory re-
sults were within normal limits, except for white blood cell
count (16.88/ul). The patient was diagnosed with an isolated
grade 5 renal trauma based on the results of the CT, show-
ing a shattered kidney, urinoma in the right perirenal region
9.7 x 6.7 x 7.4 cm in size, as shown in Fig. 4. The retrograde
pyelography (RPG) examination in showed extravasation of
the contrast. After the RPG, a double-] (DJ) stent was placed
and percutaneous drainage of the urinoma was performed. A
clear yellowish 150-cc urine was obtained, followed by place-
ment of a 10 Fr nasogastric tube for postoperative drainage.
Following the operation, the patient’s condition had improved,

Fig. 4 - Sagittal view of the contrast-enhanced abdominal
CT indicating a grade 5 renal trauma and urinoma.

and he was discharged on the 22nd day without further com-
plaints or complications.

Discussion and review of the literature

In this report, two different approaches to grade 5 blunt re-
nal trauma are presented. As renal trauma causes more child-
hood deaths compared to other cases, a detailed and thor-
ough understanding of the patient’s clinical findings is nec-
essary to offer a proper management [9]. In the past, the diag-
nostic and management guideline of pediatric renal trauma
was adapted from the international guidelines for adult pa-
tients [6]. The lack of standard diagnostic and treatment man-
agement for pediatric patients has led to different strategies
used in centers. The principle of management is based on
the clinical examination, hemodynamic status, grade of in-
jury, associated organ injuries, and the presence of hematuria
[10]. Both patients came with a mechanism of injury, which
raised suspicion toward the trauma. In blunt injuries, rapid
deceleration due to motor vehicle accidents, falling from a
height, or a direct blow to the flank is essential information for
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Fig. 5 - (A, B) Right RPG showing contrast filling the kidney and extravasation. RPG, retrograde pyelography.

potential renal trauma [8]. The signs obtained during the sec-
ondary survey, potentially involving the kidneys, were hema-
turia, flank hematoma, ribs fracture, abdominal mass, and ab-
dominal tenderness. Renal traumas in children are rarely iso-
lated and usually associated with the trauma of other extra
and intraabdominal organs. Building a proper diagnosis is the
mostimportantinitial step as it often determines the eventual
approach. Intravenous pyelography was the standard method
of diagnosis a few decades ago. Currently, intravenous pyel-
ography has been replaced by ultrasonography and CT. Diag-
nosing pediatric renal trauma using the FAST protocol has a
high specificity, but low sensitivity. Even if it is regularly used
initially during every radiological evaluation of intraabdom-
inal trauma cases, it should not be used as a sole method
of screening. Moreover, the accuracy of FAST varies greatly
between operators [11]. The current gold standard for renal
trauma is a multiphase abdominal contrast-enhanced CT [4].
In this report, we performed a contrast-enhanced abdominal
CT with an additional delayed excretory phase to evaluate the
kidney’s collecting system injury indicated by urine and blood
extravasation. This phase is currently recommended to be per-
formed in addition to the regular standard phase by the cur-
rent guideline in adult renal trauma [12]. However, a multicen-
tre prospective study conducted in 2017 questioned the neces-
sity of the delayed phase during CT. They were unable to show
a difference in outcomes between the patients who under-
went the delayed imaging and those who did not [13]. Never-
theless, a contrast-enhanced CT should always be performed
as the findings of a CT examination are positively associated
with the clinical and urinalysis results in children with renal
trauma [14]. Once the diagnosis is established, intense moni-
toring should be performed to evaluate urine output and the
presence of hematuria. A complete laboratory evaluation, con-
sisting of blood count, hemostasis function, kidney function,
and urinalysis should also be performed. Additional labora-
tory parameters can also be examined if warranted by the
presence of certain complications [15]. In both patients, the
laboratory results indicate signs of infection. Initially, the pa-
tients were planned to be treated conservatively. Surgery may
be avoided in approximately 97% of all pediatric renal trauma

cases and 50% in Grade 5 renal trauma cases [16,17]. In re-
cent years, multiple pieces of evidence suggest that conser-
vative management in pediatric high-grade renal injuries is
reliable for hemodynamically stable patients, with excellent
preservation of renal function [4]. Conservative management
consists of bed rest, monitoring, and symptomatic treatment.
Minimal invasive procedures such as ureteral stenting or an-
gioembolization may be recommended if indicated [15]. In
some cases, an additional RPG examination followed by per-
cutaneous drainage and ureteral stent placement may be per-
formed when there is symptomatic urinoma due to extrava-
sation, as shown by the second case [18]. A percutaneous ap-
proach of drainage may be recommended based on its small
intraoperative and postoperative morbidity compared to a
more invasive approach [4]. Patients undergoing a conserva-
tive approach may be allowed to mobilize out of bed when
their general condition allows them to and hematuria has
cleared. However, physical activities should be avoided for at
least 6 weeks [19]. Most studies recommend that hemodynam-
ically unstable patients should undergo a surgical exploration
after an initial resuscitation. The indications for surgery in-
clude arterial injury, extensive nonviable tissue, and massive
urinary extravasation [20]. Renal salvage via nephrectomy re-
quires maximal exposure of the kidney, bleeding control, and
debridement of nonviable tissues. In the first patient, surgery
was eventually planned based on his worsening clinical signs
and laboratory results. A partial nephrectomy should be per-
formed in non-viable renal tissue. It is usually performed if the
kidney is not salvageable. It is currently only found to be nec-
essary in around 3% of all grade IV renal injuries and 11% of
grade Vinjuries. Other alternatives of treatment have not been
discussed or studied fully. There are no valid international
guidelines regarding the embolization treatment [21]. There is
growing evidence that repeated imaging in asymptomatic pa-
tients with high-grade renal injuries is unnecessary [22]. A re-
peat imaging was only performed on the first patient in these
cases due to her worsening condition several days after ad-
mission. This report offers important data regarding the man-
agement of pediatric renal trauma in Indonesia as East Java
is the second largest province in Indonesia, representative of
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the major demographics representing the country. However,
future large-scale multicentre studies are required to fully ex-
amine Indonesia’s diagnostic and treatment application.

Conclusion

The principle of pediatric renal trauma management is based
on the patient’s injury severity and hemodynamic status. Clin-
ical findings, laboratory results, and imaging modalities are
necessary to develop a proper strategy. Even though the FAST
protocol can be used initially, a multiphase contrast-enhanced
CT is required to assess the patient, although repeated imag-
ing may not be necessary in all cases. A conservative approach
should always be recommended to preserve renal function if
possible.
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