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U.S. Consortium of Metropolitan Medical 
Directors Position Statement
aka: The Eagles
“Current best practices reflect that there are no 
randomized controlled trials to evaluate the benefits of 
spinal immobilization in out-of-hospital trauma patients.  
As a result, current EMS protocols are based principally on 
historical precedent, dogma and medico-legal concerns, 
and not on scientific evidence. This situation is further 
complicated by the reality that such studies will not likely 
be performed in the future, primarily as a result of 
perceived legal and ethical concerns. There is, however, a 
growing body of literature that points to the potential 
deleterious effects of spinal immobilization, whether or 
not this modality is applied in an appropriate fashion.”

In the beginning…

Spinal immobilization, like most EMS 
procedures, was adopted with little 

(if any) scientific basis.
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• Orthopedists recommended 
immobilizing “above and 
below” the fracture.   

• This was extrapolated from 
long bones to the spine

• And then extended to the 
“whole spine”. 

In the beginning… (1966, based on a          
case from 1955)

Geisler WO, Wynne-Jones M, Jousse AT.  Early management of patients with 
trauma to the spinal cord.  Med Serv J of Can.  1966;4:512-23.

“This man would surely have been protected from the 
paraplegic condition had the spine instability been 
recognized and precautions taken.”

In the beginning… (1968)
• C-collar and a backboard were 

promoted as necessary to keep the 
head and neck from sagging during 
extrication.  

• The backboard was designed to 
assist in minimizing spinal 
movement during complex 
extrication maneuvers by freeing 
the hands of rescuers from 
actively holding spinal 
precautions. 

Farrington DJ.  Extrication of Victims.  Journal of Trauma. 1968;8(493-512)
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And so it began.

Penetrating Trauma:
The low hanging fruit

• A retrospective review of 30,956 patients 
suffering penetrating trauma from the the 
ACS NTDB during 2001-2004

• 4.3% immobilized
• 8.1% overall mortality
• GSW pts more likely to be immobilized

Haut, Elliott R., et al. "Spine immobilization in penetrating trauma: more harm than good?." 
Journal of Trauma and Acute Care Surgery 68.1 (2010): 115-121.

Penetrating Trauma:
The low hanging fruit

Haut, Elliott R., et al. "Spine immobilization in penetrating trauma: more harm than good?." 
Journal of Trauma and Acute Care Surgery 68.1 (2010): 115-121.

• Number Needed to Treat
• Patients with an incomplete spinal injury                  

and required and operative procedure
• 30 of 30,956 patient had a “potential benefit”
• NNT = 1,032

• Number Needed to Harm
• Number of patients who would need to be 

immobilized to be associated with 1 additional 
death

• 14.7% vs 7.2% (p < 0.001)
• NNH = 66
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A final nail in the coffin
“This study suggests that thoracolumbar 
immobilization is almost never beneficial in 
patients with torso GSW, and that a higher 
mortality rate existed among those GSW 
patients without vertebral column injury vs
those with such injuries.”

Cornwell, Edward E., et al. "Thoracolumbar immobilization for trauma patients with torso gunshot wounds:
is it necessary?." Archives of Surgery 136.3 (2001): 324-327.

Meanwhile…

The spinal immobilization rates continued to 
increase.  

Most immobilization was based on 
mechanism 

(any mechanism)
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Cervical Spine Decision Rules are Great!

Hendey, Gregory W., et al. "Spinal cord injury without radiographic abnormality: results of the National Emergency
X-Radiography Utilization Study in blunt cervical trauma." Journal of Trauma and Acute Care Surgery 53.1 (2002): 1-4.
Stiell, Ian G., et al. "The Canadian C-spine rule for radiography in alert and stable trauma patients." Jama 286.15 (2001): 
1841-1848.

Cervical Spine Decision Rules are Great!

Hendey, Gregory W., et al. "Spinal cord injury without radiographic abnormality: results of the National Emergency
X-Radiography Utilization Study in blunt cervical trauma." Journal of Trauma and Acute Care Surgery 53.1 (2002): 1-4.
Stiell, Ian G., et al. "The Canadian C-spine rule for radiography in alert and stable trauma patients." Jama 286.15 (2001): 
1841-1848.

TLS Spine Decision Rules are Nonexistent!
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“When in doubt, immobilize”

The Culture of
“When in doubt immobilize”

Clemency BM, Bart JA, et al. Patients Immobilized With a Longboard Rarely Have Highly 
Unstable Thoracolumbar Injuries [Abstract] Prehospital Emergency Care. 19(1). 2015.

• 5,432 patients immobilized by EMS and 
transported to a trauma center (2010-2013)

• 233 (4.3%) had an acute thoracolumbar 
fracture, dislocation or subluxation

• 29 (0.5%) had an “unstable” injury
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What about the ground level falls?
No highly unstable injuries were found 
among the 951 subjects who were 
immobilized following ground level 
falls. 

Clemency BM, Bart JA, et al. Patients Immobilized With a Longboard Rarely Have Highly 
Unstable Thoracolumbar Injuries [Abstract] Prehospital Emergency Care. 19(1). 2015.

Clemency BM, Bart JA, et al. Patients Immobilized With a Longboard Rarely Have Highly 
Unstable Thoracolumbar Injuries [Abstract] Prehospital Emergency Care. 19(1). 2015.
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While we were immobilizing everyone, 
what was everyone else doing?

Hauswald, Mark, Dan Tandberg, and Zaliha Omar. "Out‐of‐hospital Spinal Immobilization:
Its Effect on Neurologic Injury." Academic Emergency Medicine 5.3 (1998): 214-219.

• Patents with spine injuries in Albuquerque 
(where everyone was immobilized), were 
compared to Kuala Limpur (where no one 
was immobilized)

• The 2 hospitals were comparable in 
physician training and clinical resources.

A tail of 2 cities…

Hauswald, Mark, Dan Tandberg, and Zaliha Omar. "Out‐of‐hospital Spinal Immobilization:
Its Effect on Neurologic Injury." Academic Emergency Medicine 5.3 (1998): 214-219.

• There was less neurologic disability in the 
unimmobilized Malaysian patients (OR 
2.03; 95% CI 1.03–3.99; p = 0.04). This 
corresponds to a <2% chance that 
immobilization has any beneficial effect. 

• Results were similar when the analysis was 
limited to patients with cervical injuries (OR 
1.52; 95% CI 0.64–3.62; p = 0.34)

Why should the backboard have a 
monopoly?

Scoop Stretchers and 
the “lift and slide” 
technique were able 
to restrict motion of 
the spine as well as 
the log-roll technique 
with long board.

Del Rossi et al. Are Scoop Stretchers Suitable for use on spine-injured patients? 
American Journal of Emergency Medicine 2010.
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What’s the best way to minimize 
spinal movement?

Hint… its not a backboard

Dixon, Mark, Joseph O'Halloran, and Niamh M. Cummins. "Biomechanical analysis of spinal immobilisation
during prehospital extrication: a proof of concept study." Emergency Medicine Journal (2013): emermed-2013.

T H E  O B J E C T I V E  O F  T H I S  S T U D Y  I S  T O  E S T A B L I S H  W H I C H  
T E C H N I Q U E  P R O V I D E S  T H E  M I N I M A L  D E V I A T I O N  O F  T H E  
C E R V I C A L  S P I N E  F R O M  T H E  N E U T R A L  I N L I N E  P O S I T I O N  
D U R I N G  T H E  E X T R I C A T I O N  O F  T H E  R T C  P A T I E N T  U S I N G  
B I O M E C H A N I C A L  A N A L Y S I S  T E C H N I Q U E S .

Dixon, Mark, Joseph O'Halloran, and Niamh M. Cummins. "Biomechanical analysis of spinal immobilisation
during prehospital extrication: a proof of concept study." Emergency Medicine Journal (2013): emermed-2013.

Dixon, Mark, Joseph O'Halloran, and Niamh M. Cummins. "Biomechanical analysis of spinal immobilisation
during prehospital extrication: a proof of concept study." Emergency Medicine Journal (2013): emermed-2013.
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Conventional extrication techniques record up to four times more 
cervical spine movement during extrication than controlled self 
extrication.

Dixon, Mark, Joseph O'Halloran, and Niamh M. Cummins. "Biomechanical analysis of spinal immobilisation
during prehospital extrication: a proof of concept study." Emergency Medicine Journal (2013): emermed-2013.

On arrival at the hospital

• 50 “Immobilized” patients were 
prospectively evaluated upon arrival in 
the ED.

• 15 (30%) had at least one unattached 
strap or piece of tape that should have 
attached their head to the board

• 44 (88%) were found to have greater than 
2 cm of slack between their body andat
least one strap. 

Peery CA, Brice J, White WD.  Prehospital spinal immobilization and the 
backboard quality assessment study.  Prehosp Emerg Care. 2007;11:293-7.

En route to the hospital

During transport, once on a backboard, 
patients still subject to significant head to 
toe and side to side forces. 

Silbergleit R, Dedrick DK, Pape J, Burney RE.  Forces acting during air and ground transport on patients 
stabilized by standard immobilization techniques.  Ann Emerg Med  1991;20:875-877.
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Step 1: Paint a student….

Jacobsen R. Mounting Evidence Against the Long Spine Board in EMS

Step 2: Carefully laid him on a backboard

Jacobsen R. Mounting Evidence Against the Long Spine Board in EMS
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Step 3: Then lifted the student off.

Jacobsen R. Mounting Evidence Against the Long Spine Board in EMS

Our EMS Cot

We re-painted our student….and laid him 
on our cot mattress

Jacobsen R. Mounting Evidence Against the Long Spine Board in EMS



The Evidence Behind Prehospital Spinal 
Immobilization Changes 

4/22/2015

14

Comparison of points of contact showed increased 
points of contact and more comfortable than backboard

Jacobsen R. Mounting Evidence Against the Long Spine Board in EMS

Evidence of HARM

Respiratory compromise (reduces FVC, FEV1 in 
healthy patients strapped to a board)

Effect on injured patients?  Ptx, pulm contusions, rib 
fx etc..

Bauer D, Kowalski R.  Effect of spinal immobilization devices on pulmonary function in the 
healthy, nonsmoking man.  Ann Emerg Med. 1988;17:915-8
Walsh M, Grant T, Mickey S.  Lung function compromised by spinal immobilization.  
Correspondence.  Ann Emerg Med.  1990;19:615-6
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Evidence for HARM
Pressure sores/tissue hypoxia 
Good evidence that even short time periods on 

board cause tissue hypoxia on contact points 
as well as pressure wounds……becomes worse 
with elderly and severely injured folks who 
can’t readjust on board (aka spinal cord 
injured patient!)

Linares HA, Mawson AR, Suarez E, Biundo JJ.  Association between pressure sores and immobilization in the 
immediate post-injury period. Orthopedics. 1987;10:571-3.
Cordell WH, Hollingsworth JC, Olinger ML, Stroman SJ, Nelson DR. Pain and tissue-interface pressures during 
spine-board immobilization. Ann Emerg Med.  1995;26:31-36.

Evidence for HARM

Increased pain
Healthy subjects placed on boards developed 
numerous complaints when on boards for short 
times (headaches, back, neck pain, dizziness, 
nausea)

Barney RN, Cordell WH, Miller E. Pain associated with immobilization on rigid 
spine boards.  Ann Emerg Med. 1989;18:918.
Chan D, Goldberg R, Tascone A, Harmon S, Chan L. The effect of spinal 
immobilization on healthy volunteers. Ann Emerg Med. 1994;23:48-51

Evidence for HARM

Increase in unnecessary radiologic
imaging in ED

March J, Ausband S, Brown L.  Changes in physical examination caused by use of spinal 
immobilization.   Prehosp Emerg Care.  2002;6:421-4
Berrington de González A, Mahesh M, Kim K, Bhargavan M, Lewis R, Mettler F, Land C. Projected 
Cancer Risks From Computed Tomographic Scans Performed in the United States in 2007.  Arch Intern 
Med. 2009;169:2071-77.
Hall E, Brenner D.  Cancer risks from diagnostic radiology.  Br J Radiol.  2008 May;81:362-78.
Forley F, Pham J, Kirsch T. Use of advanced radiology during visits to US emergency departments for 
injury-related conditions, 1998-2007.  JAMA.  2010;304:1465-71.
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Routine spinal immobilization for trauma patients has become established in 
developed countries throughout the world. Cervical spinal injury is, 
however, relatively rare in trauma patients, and immobilization practice was 
developed largely without firm supporting evidence. In recent years, 
published evidence has suggested that spinal immobilization may in some 
cases be harmful. 

Our findings present a growing body of evidence documenting the risks and 
complications of routine spinal immobilization. There is a possibility that 
immobilization could be contributing to mortality and morbidity in some 
patients and this warrants further investigation

Abram, S., and C. Bulstrode. Routine spinal immobilization in trauma patients: 
What are the advantages and disadvantages? The Surgeon 8.4 (2010): 218-222.

Cochrane Review

“Unwarranted spinal immobilization can expose 
patients to the risks of iatrogenic pain, skin 
ulceration, aspiration and respiratory compromise, 
which in turn can lead to multiple radiographs, 
resulting in unnecessary radiation exposure, longer 
hospital stay and increased costs. The potential 
risks of aspiration and respiratory compromise are 
of concern because death from asphyxiation is one 
of the major causes of preventable death in trauma 
patients.”  

Kwan I, Bunn F, Roberts I.  Spinal immobilization for trauma patients.  
Cochrane Database of Systematic Reviews.  2009;1:1-15

But what about the children?
A prospective cohort of Pediatric trauma patients 

(prospective cohort)

Spinal immobilization was associated with:
• increased pain 
• Increased radiographic usage
• increased admission to the hospital.

.

Leonard J, Mao J Jaffe D.  Potential adverse effects of spinal immobilization in children.
Prehosp Emerg Care 2012;16:513-518.
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But what if they just will not hold still?

• Alcohol 
Intoxication

• Drug Use
• Psychiatric
• Dementia
• Pediatrics
• Head Injury

But what if they just will not hold still?
• Tightening the straps may restrict 

movement but not the forces 
generated by the patient on the spine 
in resistance to restraining efforts.  

• Attempting to enforce 
immobilization of the uncooperative 
patient may result in more force 
transmission to the spine than  
before the struggle commenced.

Hauswald M.  A re-conceptualisation of acute spinal care.  Emerg Med J. 2012;00:1–4.

But what if they just will not hold still?

• Forcing a patient into immobilization will 
probably not limit movement and definitely 
not reduce forces.
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Its not About Movement,
It’s About Force

• Most patients who do have spinal injuries are 
mechanically ‘stable’ at least in the short term—
stable in that significant force would need to be 
applied to the injured site to cause further damage.

• Reducing visible spinal movement does not necessarily 
reduce movement at the injured site both because 
move- ment at uninjured sites requires minimal force 
and because force applied at the injured site may not 
cause gross move- ment of the rest of the spine.

• Mechanical work at the injured site will by definition 
be minimised by minimising force and energy there.

• Mechanical work can increase injury but movement 
per se cannot

.

Hauswald, Mark. "A re-conceptualisation of acute spinal 
care." Emergency Medicine Journal (2012): emermed-2012.
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What questions do we ask?

Did my patient have trauma?
Could my patient have a spine injury?
Could my patient have an unstable spine injury?
Could my patient have an unstable spine injury that 

could get worse?
Could my patient have an injury that could get worse 

due to not using a long board … and how is that  
balanced against my patient’s risk of getting worse 
because of a backboard.

What national associations are 
supportive of the current NY spinal 
immobilization paradigm?

a) American College of Surgeons
b) American College of Emergency Physicians
c) National Association of EMS Physicians
d) None of the Above
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And ACEP went 
even further.

P R O P O S E D  P R O T O C O L  C H A N G E

The following is the proposed new protocol, it 
has been approved by the SEMAC, and is still 
awaiting DOH approval/implementations.
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Research/Brainstorming

Draft Protocol Presented/SEMAC Approves TAG

TAG Report Presented/SEMAC Approval 

New York State Vortex

Implemented

S E M A C  - E N D O R S E M E N T

P R O P O S E D  P R O T O C O L  C H A N G E
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P R O P O S E D  P R O T O C O L  C H A N G E

P R O P O S E D  P R O T O C O L  C H A N G E

P R O P O S E D  P R O T O C O L  C H A N G E
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What should we do with our back boards?

.

“ I  W O U L D  
R A T H E R  B E  S A F E  
T H A N  S O R R Y ”

E M S  c u l t u r e :

Are you sure?!?
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There's lots of ways to get worse.

Oyinbo, Charles Aidemise. "Secondary injury mechanisms in traumatic spinal cord injury: a 
nugget of this multiply cascade." Acta Neurobiol Exp (Wars) 71.2 (2011): 281-299.

Challenges to Implementation
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Challenges to Implementation


