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DisclosureDisclosure

Baylor College of Medicine (BCM) has 
applied for a patent on a method to stabilize 
the cervical spine and has licensed this to 
Persys medical.
If P d l f t dIf Persys develops, manufactures and 
commercializes a technology covered by 
this license and pays royalties to BCM thanthis license and pays royalties to BCM than 
some of the authors may receive royalties in 
the future.e u u e





Advanced Trauma Life Support Advanced Trauma Life Support 
(ATLS)(ATLS)(ATLS)(ATLS)  

A Airway Maintenance with Cervical Spine Protection

B Breathing and VentilationB Breathing and Ventilation

C Circulation with Hemorrhage Control

D Disability (Neurologic Evaluation)D Disability (Neurologic Evaluation)

E Exposure and Environment

Cervical spine protection is essential Cervical spine protection is essential 
for saving lifefor saving life



Cervical spine Cervical spine 
protectionprotection
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Immobilization Concept Immobilization Concept 

LiteratureLiteratureLiteratureLiterature



Prevention of catastrophic Prevention of catastrophic 
SECONDARY cervical traumaSECONDARY cervical traumaSECONDARY cervical trauma SECONDARY cervical trauma 
consequencesconsequences



Secondary!!! High cervical Secondary!!! High cervical 
quadriplegiaquadriplegia

17 17 Y/O, FEMALE, HIGH ENERGY MVAY/O, FEMALE, HIGH ENERGY MVA



Hypothesis:Hypothesis:
CC collars create distractioncollars create distractionCC--collars create distractioncollars create distraction



What is known about Collar 
stabilization.

Collars will limit 
head motionhead motion

In healthy INTACT 
volunteersvolunteers.



Question: 
Wh t h i thWhat happens in the presence 
of a severely unstable cervical o a se e e y u stab e ce ca
spine injury ?



Clinical experienceClinical experience--
BenBen Taub General HospitalTaub General HospitalBenBen--Taub General HospitalTaub General Hospital



Case No. ICase No. I
High velocity MVAHigh velocity MVAHigh velocity MVAHigh velocity MVA
•• 2525 Y/O maleY/O male25 25 Y/O maleY/O male
••Mandible #Mandible #
••No CollarNo CollarNo CollarNo Collar



Case No. ICase No. I
In line stabilization and collar application In line stabilization and collar application pppp
directly caused this Cdirectly caused this C33--CC4 4 distractiondistraction



Case No. II Case No. II –– Dissociative injuries Dissociative injuries 
are susceptible to distractive forcesare susceptible to distractive forcesare susceptible to distractive forcesare susceptible to distractive forces

In hospital In hospital pp
flouroscopyflouroscopy



Case No. IIICase No. III
In hospital flouroscopyIn hospital flouroscopy



Distraction 2nd collar applicationpp



With and without C CollarWith and without C-Collar



Case No. VICase No. VI
C ll li ti di tl d thi CC ll li ti di tl d thi C11Collar application directly caused this CCollar application directly caused this C11--
CC2 2 distractiondistraction



With and without C CollarWith and without C-Collar



BenBen--TaubTaub Clinical experienceClinical experience
CaseCase VIIVIICase Case -- VIIVII

1919 y/o femaley/o female –– autoauto--pedestrian accidentpedestrian accident19 19 y/o female y/o female autoauto pedestrian accidentpedestrian accident



Dissociative Dissociative 
i j ii j i

Note: 

Soft tissue swelling

injuriesinjuries

-- Soft Tissue RuptureSoft Tissue Rupture
-- Vertical Separation ForcesVertical Separation Forces
-- DistractionDistraction



Fragmentation 
and destruction 

f N h l
Dissociative Dissociative 

of Nuchal 
ligament seen 
during surgical 
dissection

InjuryInjury

Interspinous ligament 
rupture seen during 
surgical dissection



Internal DecapitationInternal DecapitationInternal DecapitationInternal Decapitation
Complete, through and Complete, through and 
through dissociation from through dissociation from 
front to backfront to back
Ligament RuptureLigament Rupture
Soft Tissue RuptureSoft Tissue Rupture



Dissociative injuries areDissociative injuries areDissociative injuries are Dissociative injuries are 

susceptible to traction forcessusceptible to traction forcessusceptible to traction forcessusceptible to traction forces



Why do these injuries Why do these injuries y jy j
happen ?happen ?



Acceleration-deceleration 
Human Trials

NBDL d t bNBDL database



Spectrum of dissociative Injuryp j y

Frank separation

Death

Asymptomatic Neck pain Fractures and

dislocations
Internal 

decapitation 
injury



Wh h l iWh h l iWhat pathologies are What pathologies are 
commonly associated withcommonly associated withcommonly associated with commonly associated with 
death from blunt trauma ?death from blunt trauma ?death from blunt trauma ?death from blunt trauma ?



Is There a GOLD standard ?Is There a GOLD standard ?Is There a GOLD standard ?Is There a GOLD standard ?

Forensic studiesForensic studies



Common pathologies in  p g
death from blunt  trauma

liver spleen aorta lung General chest 

2.1 0.1 7.1 1.6 1.62.1 0.1 7.1 1.6 1.6

20.8 11.2 10.8 18.1 8.2



Forensic studies Forensic studies –– The GOLD standardThe GOLD standard

BucholzBucholz et al. et al. J Bone Joint Surg Am. J Bone Joint Surg Am. 1979 1979 Mar;Mar;6161((22):):248248--5050..
BucholzBucholz et al. Journal of Traumaet al. Journal of Trauma--Injury Infection & Critical Care. Injury Infection & Critical Care. 1919((1010):):768768--7171, , 

19791979 O tO t1979 1979 Oct.Oct.
AdamsAdams et al. Journal of Forensic Sciences. et al. Journal of Forensic Sciences. 3737((22):):556556--6464, , 1992 1992 MarMar..



Forensic studies Forensic studies –– TheThe GOLD standardGOLD standard



ConclusionConclusion
Occult dissociative injuriesOccult dissociative injuriesOccult dissociative injuries.Occult dissociative injuries.

Dissociative injuries of the cervical Dissociative injuries of the cervical 
spine arespine arepp

The Most common pathologiesThe Most common pathologies
f d i t f t liti t if d i t f t liti t ifound in trauma fatalities on autopsies found in trauma fatalities on autopsies 

The Association of Occipitocervical Dissociation and Death as a 
Result of Blunt Trauma
Ran Lador MD Peleg Ben Galim MD Bradley K Weiner MD John A Hipp PhDRan Lador, MD, Peleg Ben-Galim, MD, Bradley K. Weiner, MD, John A. Hipp, PhD



For decades it was assumed 
that these patients die at the 
scene of injuryscene of injury.

Are there ANY survivors ?



SurvivorsSurvivors



SurvivorsSurvivors

Bl t t
McMonagle, 

Blunt trauma
Emergency laparotomy

g ,
NEJM 354;4 January 26, 2006

Stabilization in the ICU
CT in ICU



SurvivorsSurvivors



SurvivorsSurvivors



SurvivorsSurvivors



SurvivorsSurvivors





It is possible toIt is possible to 
survive severe 
neck injuries 

What do we 
currently do to 

t t thprotect the 
neck?neck?



Pull Pull -- Traction reality of Airway and Traction reality of Airway and 
CC--Spine protectionSpine protectionCC Spine protectionSpine protection

http://www.facs.org/trauma/publications/helmet.pdf

http://www.facs.org/trauma/publications/airway.pdf

http://anesthesia.med.sc.edu/laryngoscope1.jpg



The 
Reality of 

it allit all
the so called        

“in line“in line 

stabilization”



Hypothesis: Collars stabilize the spine in Hypothesis: Collars stabilize the spine in 
part through the use of distractive forcespart through the use of distractive forcespart  through the use of distractive forcespart  through the use of distractive forces



Hypothesis:Hypothesis:
collar creates distraction ?collar creates distraction ?collar creates distraction ?collar creates distraction ?



Can the Hypothesis be proven ?
- Whole Human Cadaver studies- Whole Human Cadaver studies

- Whole human cadavers- Whole human cadavers

- Intact head, torso, limbs, ,

- Fresh / non-embalmed

- Post-rigor mortis



Cadaver studies

Simulated OCI:Simulated OCI:

• C1 C2 flexion distraction injury was simulated• C1-C2 flexion distraction injury was simulated
• Complete ligamentous disruption. (Muscle sparing) 



Cadaver studies

Standard EMS 
maneuvers

Rigid collar application 
process
Patient tilting

Fluoroscopic imaging 
Baseline
During maneuver



Intervertebral Motion 
in the Unstable 
Cervical Spine
Caused by Application of a 
C ti l C llConventional Collar
Laboratory Test 3



Intervertebral Motion 
in the Unstable 
Cervical Spine
Caused by Application of a 
C ti l C llConventional Collar
Laboratory Test 4

Lying Supine injured ->Collar on->Intubate





Cadaver studies

Standard EMS 
maneuvers

Rigid collar application 
process
Patient tilting

CT imaging 
Baseline
During maneuver





Should we be surprised ?Should we be surprised ?



Papadopoulos et al. Lesson of the week: exacerbating cervical spine 
injury by applying a hard collar. BMJ (1999) vol. 319 (7203) pp. 171-2
Papadopoulos et al. Lesson of the week: exacerbating cervical spine 
injury by applying a hard collar. BMJ (1999) vol. 319 (7203) pp. 171-2



Ongoing neurologicalOngoing neurologicalOngoing neurological Ongoing neurological 
deteriorationdeterioration



Ongoing neurological deterioration Ongoing neurological deterioration 
during transfer and initial workupduring transfer and initial workupduring transfer and initial workupduring transfer and initial workup

Deterioration during transit or earlyDeterioration during transit or earlyDeterioration during transit or early Deterioration during transit or early 
managementmanagement



Ongoing neurological deterioration Ongoing neurological deterioration 
during transfer and initial workupduring transfer and initial workupduring transfer and initial workupduring transfer and initial workup





Take Home messageg

C i l ll li d t illi fCervical collars are applied to millions of 
trauma patients with a good intent to 

t t i t f th i j i thprotect against further injury in the rare 
event of an unstable cervical injury.

Ironically, it is in these patients that this y p
good intent may be harmful.



Take Home messageTake Home messageTake Home message

Increased Vigilance for the potential that 
severe blunt trauma patients may have p y
dissociative cervical spine injuries.

Current stabilization paradigms do not 
address this issueaddress this issue. 


