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“Never event.”

 -Douglas Brockmeyer, MD
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WHAT ARE THE 
NUMBERS?
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240,647 pediatric blunt trauma patients
Overall incidence CSI

1.3%
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2X 5X
ISS ≥16 OR 4.1     GCS ≤8 OR 1.6    MVC OR 1.3    Hypotensive OR 1.4.    Female OR 1.2

Children ≥ 9 have injuries more similar to adults
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UPPER CSI YOUNG KIDS

Large head
Weak neck muscles
Elastic ligaments
Incomplete ossification

At 9 the vertebrae start to ossify
Upper CSI are less common
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DOES C-SPINE 
IMMOBILIZATION EVEN 

HELP?

SURGICAL DOGMA
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Disability OR 2.03 for immobilized patients

98% probability that immobilization is 
harmful or of no value
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5 cadavers lightly embalmed
Created unstable c-spine injuries
Motion analysis device
C-collar did nothing
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SCREENING & 
CLEARING
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34,069 trauma patients 
21 national ERs
99% sensitive for CSI
GREAT SCREENING TEST IN ADULTS
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3065 pediatric traumas
30 CSI
0.98%

Rule did not miss any CSI

Limitations
No CSI < 2 YO
Only 905 <8 YO
Only 4 CSI <8 YO
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Retrospectively identified 8 factors highly associated with CSI in children 0-16 years. 
– Altered mental status
– Focal neurologic deficits
– Complaints of neck pain
– Torticollis
– Substantial injury to the torso
– Predisposing condition for c-spine injury 
– High risk MVC
– Diving 
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Lateral XR

CT Scan
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IMAGING
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CT CS 10 milligray 
Lat XR 0.47 milligray

50 mGy might triple the risk of leukemia
60 mGy might triple the risk of brain tumor
1/10,000 head CTs 
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RISKS OF MRI
• Nursing time
• Difficult transport
• Potential to lose tubes etc.
• Potential decompensation
• Sedation requirement
• Metal may be issue
• Cost
• Delay of clearance
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$14,185
“MRI may have a lower health benefit 

and higher cost 
after a negative CT for blunt trauma”
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CT is very good for 
detecting clinically 
significant injuries
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OBTUNDED CHILD
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Rigorous process using GRADE method
12 studies identified

Neg CT scan NPV 91% stable injury
Neg CT scan NPV 100% unstable injury

Evidence is weak to moderate
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In obtunded adult trauma patients, we 
conditionally recommend cervical collar 

removal after a negative high-quality 
C-spine CT scan alone
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“Children over the age of 8 years have 
anatomy similar to adults, and thus the most 
common injury location in these children is in 

the lower cervical spine.”
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10% 
Older

TBI
Lower GCS

Longer ICU LOS
Longer time to CS clearance

p<0.05
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Retrospective
5 years
10 hospitals
49,218 patients

32 pressure ulcers
Median age 5
78% ICU
Median 11 days to HAPI
78% had injuries

ONLY 4 PROPHYLACTIC COLLARS
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CONCLUSIONS
• Pediatric cervical spine injuries are rare
• Kids >8 YO are similar to our adults
• CT scans have improved and are very 

unlikely to miss an unstable injury
• Going to MRI is a BIG deal
• C-collars can cause injury
• We do need better pediatric literature



The picture can't be displayed.

© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

PUSH FOR EARLY C-SPINE 
CLEARANCE WITH A HIGH 
QUALITY NEGATIVE CT
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MRI MAY BE OVERKILL UNLESS 
THERE IS LEGITIMATE CLINICAL 
SUSPICION FOR INJURY…
BUT THIS IS MOSTLY BASED OFF 
OF ADULT DATA
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Evaluate the accuracy of CT for the detection 
of clinically significant cervical spine injury
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ALL 3 MISSES HAD 
NEUROLOGIC FINDINGS
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$50k



© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 2 0

HYPOTHESIS

CT is highly sensitive for identifying 
cervical spine injuries in children, 

especially in the adolescent population
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AIM

Determine the sensitivity of CT and XR for 
identifying clinically significant cervical 

spine injury in children
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No cervical spine injuries or BCVIs
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4,500 patients
60 injuries, all diagnosed on CT or XR

17 +MRIs deemed stable by Brockmeyer/Raj
Sensitivity CT 100%

Article of 
the month 

JTACS



© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 7

We should 
still be 
screening 
kids with 
XRs
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12%
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If I had taken 
the collars 
off, or sent 
them home 
in hard 
collars, I 
would not 
have hurt 
anyone
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Proposed 
algorithm, but 
more data 
needed

What if persistent pain?
-MRI?
-Home in collar?
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ADDITIONAL PAPERS
• Infants <1 YO (PTS, Iantorno/Eldredge)
• Sensitivity of XR (PTS, Starr/Iantorno)
• Injury Patterns (WPTC, Smith)
• Pressure Ulcers (McNamara/Iantorno)
• IHC System (AAST 2024, Russell/Morris)
• WPSRC Quick Scan MRI (PTS Tepas Award, JTACS)
• WPSRC Sensitivity (AAP, JAMA Surg)
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PTS Guideline 
Cervical Spine 

Clearance

New PECARN 
paper coming
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HYPOTHESIS

CT is highly sensitive for identifying 
cervical spine injuries in children, 

especially in the adolescent population
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AIM

Determine the sensitivity of CT and XR for 
identifying clinically significant cervical 

spine injury in children
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C-spine Anticipated timeline 

WPSRC 
approval

Spring 2021

Presented at 
Western 
Trauma 

Association Feb 
2022/2023

Enrolling
August 2022 

December 31st 
2023 close to 
enrollment

June 1st 2024 
all sites 

IRB/DUA 
approval

June 2026 
Data 

Completion 

September 1st 

2026 WTA 
submission
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NEXT STEPS
• Keep pushing prospective study
• Identify funding opportunities
• Institutional review BCVI (WPTC, Alexander)
• Radiation risk (APSA, Alexander)
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