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CASE REPORT

Emergency department management of an occult renal
laceration following a minor fall
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ABSTRACT

We present a case of a pediatric patient with high grade renal injury following a minor fall, where clinical suspicion of occult
injury resulted in diagnosis. Additionally, we review the management of high grade renal lacerations in children, including the
role of ultrasound in managing these injuries.
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1. INTRODUCTION
Blunt force trauma may result in life-threatening abdominal
injuries, including lacerations of the liver, spleen, or kidneys.
The kidneys are the most commonly injured organ in the
genitourinary system, occurring primarily in young men.[1]

Children are at increased risk for blunt force renal injury due
to increased relative renal size and mobility, as well as de-
creased perirenal fat compared to adults.[2] While rare, high
grade renal lacerations are important for physicians staffing
pediatric emergency departments to be familiar with, due
to evolving management. We present a case of a pediatric
patient with high grade renal injury following a minor fall,
where clinical suspicion of occult injury resulted in diagnosis.
In addition, we review the literature regarding management
of these injuries.

2. CASE REPORT
A 12-year-old previously healthy male presented to a pedi-
atric clinic for lower left lateral chest wall pain following

a minor fall from a four-foot high platform of a backyard
playset onto a wheelbarrow. He denied loss of consciousness
or other injury, and stated he immediately got up and contin-
ued playing. He was not forthcoming with other historical
details. The patient vomited twice in clinic but otherwise
had no acute complaints. His vital signs were stable, and
his examination was remarkable for mild tenderness over the
left lateral ribs with two mild abrasions along the left flank
at ribs 7 and 10 (see Figure 1). His chest x-ray revealed no
acute abnormalities or fracture. Six hours after discharge
from the clinic, the patient presented to the emergency de-
partment (ED) with gross hematuria, worsening chest wall
pain, and eight episodes of vomiting. He denied shortness
of breath, difficulty voiding since the inciting event, any
history of ureteral stones, or prior episodes of hematuria.
Vital signs were as follows: BP 114/70 mmHg, HR 83 beats
per minute, RR 19 breaths per minute, SaO2 98% on room
air, temperature 98.5F. Physical examination was remark-
able for tenderness in the left upper quadrant and left chest
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wall, the aforementioned abrasions, and mild costoverte-
bral angle tenderness. His hemoglobin and hematocrit were
11.4 g/dl, 33.7%, respectively, with a platelet count of 247
K/mcL. An ED bedside Focused Abdominal Sonography for
Trauma (FAST) examination revealed left renal abnormal-
ities without evidence of hemoperitoneum. A subsequent
CT abdomen/pelvis showed a left lateral mid-kidney lacer-
ation with extension into the renal pelvis consistent with a
grade 4 renal laceration and a subcapsular hematoma with
a small focus of contrast extravasation in the arterial phase
(see Figure 2). The patient was admitted to the Trauma ser-
vice in the Pediatric ICU with a Urology consultation. A CT
urogram was performed prior to admission, which showed
no injury to the bladder or ureters. A repeat CT urogram
obtained 48 hours later was negative for injury to the bladder
or ureters and showed slight improvement to a stable renal
laceration. The patient remained hemodynamically stable,
and his hematuria spontaneously resolved without urologic
complications. He was discharged home from the PICU on
hospital day three with Urology and Pediatric Trauma follow-
up. At follow-up appointments, the patient was doing well,
had no complications, and had returned to normal activity.

Figure 1. Abrasions to left chest wall

3. LITERATURE REVIEW
The management of high grade (grade IV or V) renal lacera-
tions has evolved from a primarily surgical issue to a more
conservative approach. High grade renal injuries are de-
fined as lacerations which extend into the renal parenchyma,
specifically the collecting system (Grade IV) or multiple lac-
erations involving the collecting system (Grade V).[3, 4] Low
grade injuries do not involve the renal collecting system; they

vary from a subcapsular hematoma (Grade I) to a cortical
laceration less than 1 cm in depth without extension into
the collecting system or evidence of urinary extravasation
(Grade III).[3, 4] Previously, these injuries involved operative
interventions for hemostasis and frequently, nephrectomy of
the affected kidney; however, observation has become the
new standard, which has increased renal salvage rates and im-
proved long-term patient outcomes.[5] Classically, most low
grade lacerations (Grade I-III) are managed with a brief hos-
pital admission for observation, while high grade lacerations
(Grade IV-V) usually result in admission to a critical care unit
for intensive observation and may require surgical interven-
tion.[6] However, the few lacerations which required surgery
were grade V lacerations.[7] While nearly all grade V injuries
required surgical intervention, most grade IV injuries re-
solved on their own, with the return of adequate kidney func-
tion.[8] CT scan was the initial imaging modality of choice
to risk stratify renal injuries that may require later surgical
intervention due to symptomatic urinomas.[9] These injuries
had the following CT findings: laceration in the anteromedial
portion of the kidney, intravenous contrast extravasation, and
large perinephric hematomas.[9] These “high risk” features
on initial CT also correlated with patients requiring hemo-
static intervention and resulted in aggressive reimaging.[10]

While these prognostic features appear promising, further
studies are needed to validate their role and reliability. The
role of routine reimaging has recently been questioned for
stable high grade renal lacerations; reimaging was recom-
mended only for unstable or clinically significant injuries
(grade IV renal lacerations with urinary extravasation, in
addition to all grade V injuries).[11] Though used previously,
delayed imaging CT was suggested to be unnecessary, but
later expert opinion suggested initial delayed imaging CT
with ultrasound follow-up for stable renal injuries may be
adequate for continuing assessment and thereby reduce radi-
ation exposure.[12, 13] While ultrasound has no radiation risk,
it lacks the user-to-user sensitivity of a CT scan and should
not be used as a diagnostic test as in a FAST exam, though
it may be used for reimaging in stable cases.[2] In sum, the
management of high grade renal injuries has evolved from
primarily surgical to more observational, with an emphasis
on risk stratification following initial imaging to identify
potentially complex injuries that may require later surgical
intervention. Reimaging these injuries to monitor the lacera-
tion has also been re-examined, and there may be a growing
role for ultrasound in the stable high grade renal laceration.

In sum, there is a growing role for risk stratification of high
grade renal injuries to better predict patient outcomes. Con-
servative management has become the usual care for these in-
juries, excepting episodes of hemodynamic instability, which
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should proceed directly to surgery for hemostasis and possi-
ble nephrectomy. High grade renal injuries may be risk strat-
ified based on characteristics on initial CT scan, which may
identify potentially complicated cases, requiring subsequent
urologic intervention and aggressive reimaging. Further stud-
ies are needed to validate any predictive factors. In children,
CT should be the initial scan used for diagnosis and prog-
nosis, but ultrasound may be used as initial screening and
follow-up imaging for lower-risk injuries to decrease radia-
tion exposure. Ultimately, conservative management of high
grade renal lacerations has increased renal salvage, though
improvements may continue through risk stratification and
selective use of ultrasound for reimaging.

Figure 2. Axial CT showing grade IV renal laceration

4. DISCUSSION
Blunt force trauma is a common cause of renal lacerations,
as in this patient. Statistically, adolescent males are more
likely to present with renal injury secondary to blunt force
trauma, and given this patient’s presentation, it was reason-
able to suspect abdominal injury, particularly in light of a
worsening examination and negative chest x-ray.[1] Abdom-
inal assessment is key to early identification of potentially

life-threatening injuries to the liver, spleen, or kidneys.[14]

While the initial exam and imaging of the patient appeared
benign, his worsening clinical status warranted further in-
vestigation for acute abdominal processes secondary to the
injury. The bedside FAST examination yielded signs of a
renal abnormality, which led to a CT scan, and ultimately,
the diagnosis. In this case, a high grade renal laceration
was unusually isolated, without concomitant injury to the
spleen or “high risk” features on CT, so conservative man-
agement with observation was standard treatment. While
high grade renal lacerations like this case have previously
been surgically managed with partial or total nephrectomies,
conservative management of high grade renal lacerations is
equally effective.[5] Though this patient did receive a follow-
up CT urogram to monitor resolution of his injury, a renal
ultrasound may have been sufficient, as the laceration sponta-
neously resolved without urologic intervention. In this case
of a child with an isolated high grade renal laceration follow-
ing a minor fall, conservative management with supportive
care prevented surgery and preserved his kidney.

5. CONCLUSION

Following blunt force abdominal trauma, consider occult
renal lacerations, particularly in patients with a worsening
abdominal examination despite negative initial imaging. Bed-
side ultrasound may be used as initial imaging for evaluation
of occult injuries, especially if the history is unclear, but CT
should be used for diagnosis and management of renal lac-
erations. The initial CT scan may help identify complicated
injuries requiring subsequent surgical intervention for symp-
tomatic urinomas. These complicated lacerations with “high
risk” features on initial CT may also require aggressive re-
imaging, whereas stable high grade renal lacerations without
predictive factors on initial CT may be considered “low-risk”
and should be managed conservatively. Ultrasound may de-
crease radiation exposure for re-imaging low-risk injuries,
but CT remains the typical imaging modality for follow-up.
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