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Lap belt injury
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Priorities of management

◼ Hemodynamic stability

◆ Hypotensive resuscitation**

◆ Unstable 

Find the Blood

• CXR, FAST, Long Bones, Neuro

• MTP + TXA

•  OR – Angio

◆ Stable – work-up



Damage Control 
Operation
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Blunt Abdominal Hematoma
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Likelihood of injury

◼ Spleen

◼ Liver

◼ Kidney

◼ Pancreases

◼ Vascular
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Abdominal 
Compartment Syndrome 
Treatment
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Gun shot wound, 7yo



Find the  Blood 

◼ MTP. +/- TXA

◼ CXR

◼ Undress and examine quickly for 

holes

◼ Cefoxitin 100mg/kg. IV 
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Penetrating Injury 

◼ Initiate Massive Transfusion 

Protocol

◼ MORE likely to employee damage 

control 

◼ Manage the Zones differently 

◼ Prepare for vascular stabilization 
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VERY Stable 
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◼ Flank, retroperitoneal,  two cavities

◆ CT with IV contrast 

◼ Appropriate to ”Start” 

laparoscopically  - particularly flank 

into the chest.   



Stable Blunt 

◼ Mechanism of injury

◼ FAST

◼  Labs

◆ Transaminases

◆ UA

◆ Lipase, amylase

◼  Re-examine
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Likelihood of injury

◼ Spleen

◼ Liver

◼ Kidney

◼ Pancreases

7/24/2025 13



Decision to Scan

◼ Do I need the information to 

provide care?

◼ Can I obtain the information in 

another way ?

◼ Can the information be obtained at 

the lowest possible “cost”
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Splenic Injury
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Criteria for Non-
operative management

◼ HEMODYNAMICALLY STABLE

◼ Below blood threshold 

◆ (1/2 blood volume)

◼ No other indication of operation

◼ Examinable patient

◼ No significant intracranial injury



Pathway for non-operative management
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◼ Based on grade

◼ What it did well

◆ ICU stay

◆ Hospital stay

◆ Imaging

◆ Activity

J Pediatr Surg. 2000 Feb;35(2):164-7; 

discussion 167-9



Pathway for non-
operative management

◼ Protocol driven

◼ Changed the game

◆ Hemodynamics 

mattered more

◆ ICU utilization was 

decreased

◆ Decreased LOS 

without complications
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J Pediatr Surg. 2008 

Jun;43(6):1072-6.



AV fistula
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Things that have fallen OUT as 
reasons to operate

◼ High grade

◼ Brain injury

◼ Blush on CT

◆ Consider angiography
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Recommendations for care

◼ Admission criteria

◆ Grade I – III floor – bathroom 

privileges until hct. is stable X 2

Clear liquids and advance

Zofran prn 

Saline lock

 h/h  every 6 hours until stable X 2

◆ Grade IV and IV -  ICU and bed 

rest until hct is stable X 2 

Everything else is the same7/24/2025 21



Recommendations for care

◼ Hemoglobin stable (within 

0.7mg/dl) X 2 then every 12 hours 

X 24 hours then daily*** if staying

◼ Discharge when:

◆ Hemoglobin stable X 24 hours

◆ Tolerating liquids 

◆ Able to ambulate with minimal 

assistance

◆ No fever7/24/2025 22



Recommendations for care

◼ Follow up 1 week – home 

◼ No imaging for any grade

◼ Limit contact activity  

  2 weeks per grade of injury
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When to operate

◼ Unstable

◼ “relatively unstable” with a 

significant brain injury

◼ Require > 40 cc/kg of PRBCs

◼ “Significant” systemic inflammatory 

response or concern for bowel 

injury
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Complications 

◼ Overwhelming Post-
Splenectomy Sepsis 
(OPSS):
◆ Encapsulated organisms: 

Pneumococcus

Meningococcus 

H Flu

◆ <1% incidence – mortality 
50%

◆ more important in pediatric 
age range

◆ Immunization timing 
controversial –Be 
Consistent !!

Streptococcus 

pneumoniae



Liver injuries 

◼ No different than adult 

management

◼ Same admission and management 

algorithm as for splenic injuries

◼ With sustained SIR – consider 

HIDA, washout , ERCP on or after 

day # 5  (4%)   - WAIT

7/24/2025 26



Mechanism of Injury
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Pancreas



Laboratory Evaluation

◼ Serum Amylase

◆ Poor sensitivity and specificity

 35% duct injuries with normal 
amylase

◆ Isoenzymes not useful

◆ Serial or delayed values?

Takishima et al, Ann Surg1997 - 
100% with pancreatic injury had 
elevated delayed amylase
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Diagnosis of injury

▪ Initial CT is often mis-leading

▪ Delay of repeat CT for  12 – 18 
hours with newer generation 
scanners:
 Allows edges to delineate with 

interposing fluid

 Fine cuts specific to the area of 
injury

 Higher resolution of scan

 Orally contrast the c-loop of the 
duodenum
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16 hour delay CT



AAST Grading Scale
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Non-operative Management
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The problem with the 
data

◼ Small case series

◼ Diagnosis made mostly by CT

◼ Very few ERCP or definitive 

evaluation of the duct

◼ Rarely another need for operative 

intervention

◼ Almost no AAST grade V

◼ No RCT
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Nonoperative 
Management

◼ Hemodynamically stable 

◼ Benign abdominal exam

◼ Grade I and II injuries by CT 

scan, repeat limited CT or ERCP 
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Intraoperative 
Evaluation
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Intraoperative 
Evaluation
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Intraoperative 
Evaluation
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Recommendations  
◼ If ductal anatomy can be deliniated 

then treat according to accepted 

practice:

◆ I & II 

Non-operative 

  Operative

• Debridement

• Hemostasis

• Wide Drainage



Recommendations

◼ Standard disruption of the body 

over the spine –

◆  distal pancreatectomy with splenic 

preservation

◼ Higher grades – treat the same as 

adult patients
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Recommendations

◼ Stable

◼ Utilize repeat imaging

◼ No evidence of ductal disruption – 

watch  (drain later)

◼ Fail or evidence of ductal 

disruption - operate
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Shattered Kidney 

Hematoma is 

contained

Delayed images 

needed
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AAST 
Grading Scale

< 1cm

>1cm

No 

Extravasation

Into the 

cortex

Involving 

Hilar vessels

Shattered, 

avulsion

devascularizatio

n



Pediatric Renal Injuries

◼ Need repeat imaging

◼ Need to limit radiation exposure

◼ Recommendation

◆ Renal ultrasound with Doppler 

while in the hospital
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Renal Injuries

◼ Same management scheme as 

splenic injuries

◆ except – bed rest until urine is no 

longer grossly bloody

◼ Follow up in 1 month and 6 months

◆ Ultrasound – hydro

◆ Blood pressure checks
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Conclusion

◼ Changing

◼ Hemodynamics

◼ Treatment algorithms  

◼ Prepare for the complications
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Thanks Again
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