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To Scan or Not to Scan: 
That is the Question

Robert W. Letton, Jr., MD
Pediatric Trauma Medical Director

The Level 1 Pediatric Trauma Center
Oklahoma University Medical Center

Oklahoma City, Oklahoma

A trip to the CT might not be
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Radiation Reduction

 Modifying CT scan parameters
 Not looking for sub-centimeter 

metastatic disease in pediatric trauma 
patients

 Limit multiple sequences

 Do it right the first time
 Insure images can be uploaded

 Judicious use of CT

The BIG three
Chest X-ray 0.02mSv

Lateral C-spine 0.02mSv
Pelvic film 0.03mSv

PAN SCAN
Head CT 2mSv

Cervical Spine Ct 2mSv
Chest CT 8mSv
Abd/pelvic CT 10mSv

Next morning
Repeat CT - head 2mSv

T&L spine films 0.1mSv
Chest Xray 0.02mSv

Total (first 18 hours) 24.2mSv

Infant with altered Mental 
Status: Scenario 1

 1 year with witnessed fall out of 
shopping cart at grocery store
 Brief loss of consciousness but crying 

when EMS arrives
 Placed in cervical collar on backboard 

and taken to hospital where GCS is 15
 PERRL, EOMI, TM’s clear, small 

contusion/hematoma over right eye
 Acting appropriate when mother is 

present
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Infant with altered Mental 
Status: Scenario 1

 Further work-up?

 Scan or not to scan?

 What about the cervical spine?

 Admit or Discharge?
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What about the Cervical Spine?

Canadian Pediatric C-Spine

 It is possible to clinically clear the 
pediatric cervical spine

 Using a combination of NEXUS and 
the CCR

 Pediatric patients should be managed 
with the lowest possible radiation 
exposure
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Canadian Pediatric C-Spine

 The ondontoid view may be beneficial 
in cooperative patients

 Flexion-Extension may be indicated 
for the neurologically intact patient 
with persistent tenderness

 Plain radiographs should still be the 
assessment tool of choice
 CT reserved for cases where more 

diagnostic certainty is required
 Upper c-spine C1-C3

Canadian Pediatric C-Spine

 MRI is recommended for all patients 
with an abnormal neurologic exam
 And patients requiring investigation of soft 

tissues and spinal cord

 Pediatric patients with an unreliable 
clinical exam should be managed 
conservatively and cautiously
 CT scan should be considered at any time
 MRI if not alert and cooperative after 24 to 

72 hours
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Infant with altered Mental 
Status: Scenario 2

 1 year old found unresponsive in crib 
by mother’s boyfriend while she was 
at work

 EMS responds to find crying 
inconsolably, opens eyes to loud 
noise, localizes pain: GCS=11

 Transported to hospital in collar and 
on board with a PIV

Infant with altered Mental 
Status: Scenario 2

 How does this work-up vary from 
Scenario 1

 What other parts of PE are pertinent?

 Scan or Not?

 What about cervical spine?

Multiple SDH on Head CT
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Non-Accidental Trauma

 Contact DHS/CPS
 Complete Physical Exam
 Ophthalmology Consult to look for 

retinal hemorrhage
 Skeletal Survey
 MRI of brain/cervical spine
 Bone scan or Chest CT to look for 

occult rib fractures

Toddler with Vomiting, Abdominal 
Distension and Bruising

 3 year old reportedly pushed by 
younger brother down a flight of 
stairs

 6 hours later family called EMS 
because of vomiting and pain

 EMS finds child lying perfectly still, 
holding abdomen, saying “tummy 
hurts”

Toddler with Vomiting, Abdominal 
Distension and Bruising

Page 8



Toddler with Vomiting, Abdominal 
Distension and Bruising

 Patent airway, bilateral breath 
sounds, 100% SaO2 on RA, 
hemodynamically stable, GCS 15

 Distended, tender, with rebound and 
guarding

 Foley placed with concentrated urine, 
and NG has bilious output

 Scan or not?

Plain Films

Ultrasound??
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Retinal Scan

Child in Motor Vehicle Collision
Age appropriate restraint

 7 year old, rear seat passenger, age 
appropriate restraint, in MVC

 No LOC, no amnesia, GCS 15, 
hemodynamically stable

 No chest or abdominal bruising
 No obvious fractures
 Minimal complaints that “belly hurts” 
 No tenderness to palpation, rebound 

or guarding

Child in Motor Vehicle Collision
Age appropriate restraint

 Further workup?

 Ultrasound?

 Scan or not?

 Admit or discharge?
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7 Findings in Descending Order

 No evidence of abdominal wall 
trauma

 GCS greater than 13
 No abdominal tenderness
 No evidence of chest wall trauma
 No complaints of abdominal pain
 No decreased breath sounds
 No vomiting
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 118 patients < 17 with FAST, PE and CT 
scan

 FAST vs CT
 Sensitivity 70%, specificity 100%, PPV 

100%, NPV 92%
 (FAST + PE) vs CT

 Sensitivity 100%, Specificity 74%, PPV 
53%, NPV 100%

 Surgeon directed FAST + PE can rule 
out injury

The American Surgeon 2004, 70: 164-168

 37/193 patients < 15, with a positive 
FAST

 1/22 with USS < 3 required ex lap
 8/15 with USS > 3 required ex lap
 USS > 3: sensitivity of 89% and 

specificity of 75% for predicting the 
need for therapeutic laparotomy in 
patients < 15

 J Trauma. 2003;54:503–508
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Ultrasound Score (USS)

 5 spaces are scanned with US: 
Morrison’s, perisplenic, right and left 
subphrenic and the pelvis

 Depth of the deepest pocket of fluid 
in cm, plus the number or additional 
spaces where fluid is noted

 If fluid was present in three areas 
and the deepest pocket measured 4 
cm, the USS would be 4 + 2 = 6

If we don’t scan 
the child what are 

we missing???

Child in Motor Vehicle Collision
Seat Belt Stripe

 7 year old rear seat passenger, 
restrained with lap belt, in MVC

 Positive LOC and GCS 14
 Pulse 100, BP stable, and complains 

of abdominal pain
 No obvious extremity fractures
 Tender to palpation, even away from 

stripe, but no rebound or guarding
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Child in Motor Vehicle Collision
Seat Belt Stripe

 Further workup?

 Role of Ultrasound

 Role of CT?

 What about the Chest?

 Emergent operative intervention?

What if FAST positive??
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Abdominal CT

Rush to the OR????
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Common conclusions

 Free fluid on CT scan without 
peritonitis does not always require 
operative intervention

 The decision to operate better based 
on serial physical exam

 Children tolerate the delay to 
intervention better than adults

What about the Chest?
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Bad CXR

Chest CT
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