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RENAL TRAUMA

Trauma is most common cause of death in children

Injuries to the kidneys account for 60% of genitourinary injuries
* 90% blunt trauma

* Usually do not require operation

10-20% penetrating trauma

* More often require operation

Deceleration/flexion injuries

* Produce renal arterial or venous injuries



RENAL TRAUMA

* Children are more susceptible than adults to major
renal injury (due to their kidney size and location)

* Less perirenal fat
* Weaker abdominal musculature

* Less well-ossified thoracic cage

* Kidneys with congenital abnormalities are at increased
risk of injury

* Pediatric evaluation and treatment guidelines not
clearly defined for children
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Indications for radiographic evaluation of children suspected for renal

trauma include:
1. Blunt and penetrating trauma patients with any level of haematuria

2. Patients with associated abdominal injury regardless of the

urinalysis findings

3. Patients with normal urinalyses who sustained a rapid deceleration

event, direct flank trauma, or fall from height
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* Ultrasonography is considered a reliable method of

screening and following blunt renal injuries

* CT scans is the imaging study of choice for staging

renal injuries



RENAL TRAUMA

* Management goal: renal salvage

* Indications for immediate exploration
* Hemodynamic instability
* Associated non-renal injuries

* Incidental finding of pre-existing renal pathology
requiring surgical therapy

* Nephrectomy required in less than 10% of cases

* Non-operative management: bed-rest,
prophylactic antibiotics, and continuous
monitoring of vital signs until haematuria
resolves



AMERICAN ASSOCIATION FOR THE

SURGERY OF TRAUMA INJURY SCALE

Grade Injury Description of Injury

Contusion |+ microscopic or gross hematuria
 urologic studies normal

Hematoma | - subcapsular, nonexpanding
* no parenchymal laceration

Hematoma | - nonexpanding perirenal hematoma confined to renal
retroperitoneum

||
Laceration |+ < 1.0-cm parenchymal depth of renal cortex

* no urinary exiravasation

Laceration |« > 1.0-cm parenchymal depth of renal cortex

i . .
* no collecting system rupture or extravasation

Laceration |« parenchymal laceration extending through renal
cortex, medulla, and collecting system

IV
Vascular * main renal artery or vein injury with contained
hemorrhage
y Laceration |+ completely shattered kidney

Vascular « avulsion of renal hilum that devascularizes kidney




Grada N Grade Il

Grade IV

Arterial Thrombosis




RENAL TRAUMA

* Stable grade I-III injuries

* Managed non-operatively

* Severe grade IV-V
* Require careful selection based on
* hemodynamic stability
* mechanism

 associated non-renal injuries

* Stable patients may need monitoring in ICU setting
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* Early complications:

* bleeding, infection, perinephric abscess, sepsis, urinary fistula,
hypertension, urinary extravasation and urinoma.

* Delayed complications:

* hydronephrosis, calculus formation, chronic pyelonephritis,
hypertension, arteriovenous fistula, pseudoaneurysms
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 Ureteral stent indications

* 80% of grade IV and V collecting system injuries heal
without intervention

* If collecting system extravasation does not resolve within
two weeks, stenting is then considered

* Symptomatic urinomas may require stenting

* Lack of contrast in ipsilateral ureter may indicate
significant injury, necessitating stent
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High-grade renal injuries in children--is conservative management possible?
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Abstract
OBJECTIVES: To review our experience with the management of high-grade {(grade IV and V) renal injuries to clarify the role of conservative
management

METHODS: From 1991 to 2003, 79 consecutive patients {(age range 2 to 14 years) with renal injuries were treated in an urban level | pediatric trauma
center. Twenty children were identified as having high-grade renal injury (grade IV, 10 children and grade V', 10 children). The mechanism of injury was
blunt trauma in 17 patients (85%) and penetrating trauma in 3 {15%)

RESULTS: Of the 10 patients with grade IV injury, 8 {80%) were successfully treated conservatively with bedrest and catheter drainage. Two patients
with persistent urine leaks reguired ureteral stenting, and one subsequently required open operative repair. The initial radiographic findings in both
patients demanstrated complete renal fracture with retained vasculature to both renal segments. All 10 patients with grade V' injury required open
operative management and only 3 (30%) achieved long-term renal salvage

CONCLUSIONS: Most children with grade [V renal injury can be treated conservatively. Patients with complete renal fracture or significant urinary
extravasation on initial radiographic imaging may be less likely to undergo spontaneous resolution. Patients with a persistent urinary leak can be
successfully treated with internal drainage. Grade W injuries are associated with an increased risk of requiring open operative intervention. and the
renal preservation rates are low
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Nonoperative management of grade 5 renal injury in children: does it have a place?

Eassa W' E-Ghar MA Jednak R, E-Sherbiny M.
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Abstract
BACKGROUMD: Monoperative treatment of blunt renal trauma in children is progressively gaining acceptance; grade 5 renal trauma is associated with
a significant rate of complications

OBJECTIVE: To assess the feasibility and outcome of initial nonoperative management of grade & blunt renal trauma in children

DESIGH, SETTING, AND PARTICIPANTS: This retrospective study included 18 children (12 boys and 6 girls; mean age: 8.4+/-3.4 yr} who presented
to the authors” institutes with grade 5 blunt renal trauma between 1990 and 2007

MEASUREMEMNTS: An intravenous contrast-enhanced computed tomography (CT) scan demonstrated grade 5 renal trauma in all patients
Associated major vascular injuries were suspected in four patients_ All were initially managed conservatively_ Indications for intervention included
hemodynamic instability, progressive urinoma, or persistent bleeding. Dimercaptosuccinic acid (DMSA) scans were performed at 2 mean time of 3.1
yr (range: 1-17) following the injury in nine patients

RESULTS AND LIMITATIONS: Four patients (22%) with suspected major vascular injuries required nephrectomy 1-21 d following the trauma. Two
patients with continuing hemorrhage reguired selective lower-pole arterial embolization (11%). Three patients (17%) had their progressive urinoma
drained percutaneously, and twao of them required delayed reparative surgery for ureteropelvic junction {(UPJ) awlsion. MNine patients (50%) were
successfully managed nonoperatively. Kidneys were salvaged in 78% of patients. DMSA scanning showed a split function »40% in 44% of evaluated
kidneys. Two patients (22%) had split function <30%. At last follow-up, none of the children were hypertensive or had any abnormality on urine
analysis

CONCLUSIONS: Monoperative management of grade 5 renal trauma is feasible. Prompt surgical intervention is required for those with major vascular
injuries. Superselective arterial embolization can be an excellent option in patients with continuing hemorrhage and who have pseudoaneurysms
Fatients with UFJ disruption can be salvaged by initial drainage of the urinoma followed by deferred correction
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Abstract

PURPOSE: In the last 20 vears the management of high grade, blunt renal trauma at our institution has evolved from primarily an operative approach
to an expectant nonoperative approach. To evaluate our experience with the expectant nonoperative management of high grade. blunt renal trauma in
children, we reviewed our 20-year experience regarding evaluation, management and outcomes in patients treated at our institution

MATERIALS AND METHODS: We retrospectively studied all patients sustaining renal trauma between 1983 and 2003. Medical records were
reviewed for mechanism of injury, assigned grade of renal injury, patient treatment, indications for and timing of surgery, and outcome. Injuries were
categorized as either low grade (I to I} or high grade {IV to V)

RESULTS: We reviewed the medical recards of 164 consecutive children who sustained blunt renal trauma between 1983 and 2003, A total of 38
patients were excluded for inadequate information. Of the remaining 126 children 60% had low grade and 40% had high grade renal injuries. A total of
11 patients (8.7%) required surgical or endoscopic intervention for renal causes, including 2 for congenital renal abnormalities and 1 for clot retention
Eight patients (6.3%) required surgical intervention for isolated renal trauma, of whom 2 (1.6%) required immediate surgical intervention for
hemodynamic instakility and & (4.8%) were treated with a delayed retroperitoneal approach. Only 4 patients (3.2%) reguired nephrectomy. All patients
receiving operative intervention had high grade renal injury

CONCLUSIONS: Initial nonsurgical management of high grade blunt renal trauma in children is effective and is recommended for the
hemaodynamically stable child YWWhen a child has persistent symptomatic urinary extravasation delayed retroperitoneal drainage may become
necessary to reduce morbidity. Minimally invasive technigues should be considered before open operative intervention. Early operative management is
rarely indicated for an isolated renal injury, except in the child who is hemodynamically unstable
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Conservative Management vs Early Surgery for High Grade
Pediatric Renal Trauma—Do Nephrectomy Rates Differ?

Micah A. Jacobs’, James M. Hotaling, Beth A. Mueller, Martin Koyle, Frederick Rivara, and
Bryan B. Voelzke

Results—Nephrectomy was performed less often in patients treated conservatively (RR 0.24,
95% CI10.16 to 0.36, adjusted for age, renal injury grade and injury mechanism). The decreased
risk of nephrectomy was more marked among children with grade IV vs grade V renal injuries
(adjusted RR 0.16, 95% CI 0.08 to 0.23). Multiple procedures were more common in patients
initially observed. Of pediatric patients with grade IV and V renal injuries 11% still underwent
nephrectomy:.

Conclusions—Conservative management of high grade renal injuries is common in children.
Although mechanism of injury and renal injury grade impact initial clinical management
decisions, the risk of nephrectomy was consistently decreased in children with high grade renal
trauma managed conservatively regardless of injury characteristics.
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Nonoperative management of blunt renal injury:
a need for further study

Pablo Aguayo, Jason D. Fraser, Susan Sharp, George W. Holcomb III,
Daniel J. Ostlie, Shawn D. St. Peter*

Department of Surgery, The Children's Mercy Hospital and Clinics, Kansas City, MO 64108, USA
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2010
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* In some cases, conservative management fails and patients
undergo delayed exploration. A study evaluating the
epidemiological, clinical and laboratory findings of these
patients, as well as the operative findings should be able to
highlight prognostic factors for the non-operative management
of renal injuries.

* Another future study objective should be blunt trauma grade 5
patients, as it appears that some of them may benefit from
non-operative management.

* Safety and long-term effectiveness of minimal invasive
techniques in isolated renal injuries.
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* CMH is currently participating in multi-
institutional, prospective, randomized trial with
long-term follow-up

* Patients allowed out of bed when physically able
* Daily UA while in hospital

* Once discharged, weekly UA until hematuria is
cleared

* Discharged when patients meet general discharge
criteria

* 3 year follow-up for hypertension



REFERENCES

1. Fraser, JD, Aguayo P, Ostlie DJ, et al: Review of the evidence on

the management of blunt renal trauma in pediatric patients.
Pediatr Surg Int (2009) 25:125-132.

2.  Holcomb GW I, Murphy JP. Ashcraft's Pediatric Surgery. 5th ed.
Philadelphia, PA: Saunders An Imprint of Elsevier, 2010.

3. NerliRB, Metgud T, Patil S, et al: Severe renal injuries in children
following blunt abdominal trauma: selective management and
outcome. Pediatr Surg Int (2011) 27:1213-1216

4. Suson KD, Gupta AD, Wang MH. Bloody urine after minor frauma in
a child: isolated renal injury versus congenital anomalye J Pediatr.
(2011) 159:870.





