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Abstract

This case report explores the efficacy of simultaneous use of 
endourological and radiological methods to assess and manage 
high-grade renal trauma. A male rugby player was diagnosed 
with Grade 4 blunt renal trauma. A segment of the patient’s kid-
ney was isolated from the main renal pelvis with intact perfu-
sion. This resulted in urinary extravasation. Ureteral stenting and 
angioembolization were used to treat the patient’s severe symp-
toms. Angioembolization ablated functional tissue that was caus-
ing a persistent urinary leak. Following the treatment, the patient 
was discharged with no significant bleeding or leakage from the 
kidney. This report illustrates an uncommon use of this combined 
approach. Followup 18 months post-trauma revealed normal blood 
pressure and approximately 30% loss of volume of the affected 
kidney.

Introduction

Renal injuries constitute up to 60% of pediatric genitourin-
ary trauma.1-3 In most instances, renal trauma can be man-
aged conservatively, depending on the severity.4 However, a 
minimally invasive approach using endoscopic or interven-
tional radiologic procedures may be necessary for patients 
presenting with high-grade renal trauma. Examples include 
angioembolization to control hemorrhage with the intent to 
minimize renal tissue loss5 and ureteral stents or nephros-
tomy tubes for management of urinary leaks. In this case, a 
combination of ureteral stenting and angioembolization was 
performed to respectively divert drainage and ablate func-
tioning renal tissue that was causing a persistent urinary leak. 

Case report

A 16-year-old boy presented to the emergency department 
with gross hematuria and abdominal pain following blunt 
trauma to his right flank during a rugby game. He was tachy-

cardic on arrival, but his vital signs were otherwise stable. 
Triphasic computed tomography (CT) scan showed a Grade 
IV right renal injury with retroperitoneal hematoma and urin-
ary extravasation. The lower pole of the kidney was totally 
avulsed, but still perfused via a segmental arterial branch 
(Fig. 1). He was admitted to the intensive care unit. His 
vital signs and hemoglobin (Hb) stayed stable. Two days 
following transfer to the surgical ward, he developed fever 
and tachycardia. Following institution of broad-spectrum 
antibiotics, his urine and blood cultures returned negative, 
but his stool was positive for C. difficile, at which point 
intravenous metronidazole was prescribed. An ultrasound 
showed a perinephric fluid collection, which was drained 
percutaneously for ongoing fever and pain. He required 
blood transfusion for a slowly dropping Hb. His fever 
resolved in two days, but the drain output remained high 
(average 400 cc of clear urine per day). Retrograde uretero-
pyleogram demonstrated ongoing leakage from the avulsed 
lower pole calyx. A double-J ureteral stent was inserted (Figs. 
2, 3). Over the course of the next few days, he remained 
clinically stable, however, drainage output persisted at 
100 cc per day. A repeat CT scan showed a well-perfused, 
avulsed lower pole segment with ongoing urinary leakage 
(Fig.4). A decision was made to embolize the segmental 
artery perfusing the lower pole. This was carried out without 
complications and resulted in immediate resolution of drain-
age (Fig. 5). A mild post-embolization fever was managed 
conservatively. His drain was removed after two days and 
he was discharged on Day 23 post-injury. His ureteral stent 
was removed four weeks after insertion. 

The patient was clinically well at followup 18 months 
later, with full resumption of physical activities. His blood 
pressure was 116/50 mmHg. Ultrasound demonstrated loss 
of volume on the right side (right renal volume of 120 mL 
vs. 186 mL on the left side), but normal perfusion to the 
remaining parenchyma.

Concurrent use of endourological and radiologic methods in the 
management of high-grade renal trauma
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treating complicated renal trauma

Discussion

Pediatric kidneys are believed to be more susceptible to 
traumatic injuries.6 This observation may be explained by 
the fact that children have relatively larger kidneys with 
higher mobility and less protective tissue. Approximately 
90% of pediatric kidney injuries are due to blunt trauma.7

Recently, there has been an increasing trend towards non-
operative treatments because the majority of these injuries 

can be successfully managed conservatively.8,9 The severity 
of renal trauma is classified by an injury scale consisting 
of five grades, according to the American Association for 
the Surgery of Trauma (AAST). Low-grade injuries are typ-
ically managed conservatively, with no surgical interven-
tion. In high-grade renal trauma, the kidney can have major 
lacerations that extend through the renal cortex, medulla, 
and collecting system, with or without vascular injuries. A 

Fig.1. Computed tomography scan performed at presentation showing Grade IV 
renal injury.

Fig. 2. Retrograde ureterogram showing urinary extravasation. 

Fig. 3. Delayed computed tomography scan showing urinary leak. Fig. 4. Renal angiogram showing renal arterial supply.
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surgical approach is usually reserved for high-grade cases 
such as a shattered kidney.8 The role of minimally inva-
sive procedures, including endourological or radiological 
intervention, as an alternative to surgical intervention in 
the management of select cases of high-grade renal trauma 
is evolving.

CT is the primary radiologic imaging technique for the 
assessment and diagnosis of renal injuries.10 Santucci et al 
conducted a study on a sample of high-grade renal trauma 
patients and reported a 100% accuracy rate with respect 
to CT diagnoses.11 The current case confirms the precision 
of CT in delineating the details and the extent of the renal 
injury in our patient.

The current body of literature advocates the role of inter-
ventional radiology in the treatment of renal trauma. The pri-
mary objective of this case report is to reveal how the simul-
taneous use of endourologic and radiological methods can 
successfully manage high-grade renal trauma. High-grade 
renal injuries may be associated with severe hemorrhage 
that can be treated with minimally invasive angioembol-
ization.12 Unlike most reports,13-15 our case involves the 
use of angioembolization to stop urine production from an 
unsalvageable, but perfused segment of the kidney in con-
junction with a ureteral stent, as opposed to stopping per-
sistent bleeding. We have not been able to find any reports 
that discuss angioembolization for such an indication. In 
our case, percutaneous drainage of the urinoma and ureteral 
stent alone were not effective due to the peculiar nature 
of the injury (i.e.,  a well-perfused, but otherwise avulsed 

segment of the kidney causing persistent urinary extravas-
tion). After the procedure, urinary leakage stopped and the 
majority of renal parenchyma remained functional. 

A review of the literature in conjunction with our expe-
rience supports the simultaneous use of endourologic and 
radiologic methods in the management of complex high-
grade renal trauma in the pediatric population. The concur-
rent use of these two modalities was effective for a patient 
who was hemodynamically stable, but displayed signs of 
persistent urinary extravasation due to high-grade blunt renal 
trauma. Although this scenario is not common, renal seg-
mental ablation therapy should be considered an alternative 
to operative management to treat a persistent urine leak in 
selected cases. 

Conclusion

This case illustrates the simultaneous use of endourologic-
al and radiological procedures to assess and manage an 
uncommon case of high-grade renal trauma. No significant 
complication occurred from the procedure and a consider-
able amount of renal parenchyma was preserved at long-
term followup.
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