Cervical Spinal Splinting;
Where'’s the Evidence?

By:
Martin Rizo Patron

Inventor-Developer, Firefighter-EMT-D,
U.S. ARMY “Deep Sea Diver”
(Underwater Construction Technician)

Thank you for the opportunity !



Analysis of the Management for
Potential Spinal Injuries in EMS

e Epidemiology.
¢ Clinical and empirical evidence:

- Shortfalls of commonly used tools and
techniques.

- Commonly used protocols and practices.

- Procedures from a field prospective.

e Cervical Splinting technology basics.

e C-Splinting practical demonstration.

e A New Paradigm publications and evidence.



Epidemiology

* Yearly in the US., EMS providers treat over 5 million
patients for potential CSIs. (19, 20).

e Approximately 14,000 CSls are reported and between 4,000
to 5,000 trauma patients die as a result of these injuries.(1)

e Up to 25% of all CSIs occur after initial trauma; during early
stages of patient management or transport, and 40% of
these result in neurological deficit. (2, 3, 4, 5, 6, 7)

e Survivors of CSIs with neurological disability and their
families must endure substantial physical, psychological
and emotional stress.

e Financial burden can rise above $100,000 during the first
year of treatment alone. Estimated cost related to U.S.
society is approx. 5 billion dollars per year.(30)



Spinal immobilisation for trauma patients (Review)

Kwan I, Bunn F, Roberts I, on behalf of the WHO Pre-Hospital Trauma Care Steering
Committee

THE COCHRANE
COLLABORATION®

Authors’ co peleeias -
We did not I The effect of spinal immobilisation on mortality, b taetiality:
neurological injury, spinal stability and adverse effects in trauma patients remains uncertain{>n s a major

cause of preventable death in trauma patients, and spinal immobilisation, particularly of the cervical spine, can contribute to airway
compromise, the possibility that immobilisation may increase mortality and morbidity cannot be excluded. Large prospective studies



Shortfalls Found with the

Use of Conventional Tools and
Procedures

e Rigid C-Collars (ad]ustable or multi-
size).

 Long spinal boards/straps.
» Head immobilization devices.

e A view as how these relate to the
procedures and operations in the field



Clinical Evidence Shows Shortfalls with
Conventional Tools Used

1) Shortfalls with C-Collars:

- Conventional c-collars have the tendency to distract
(stretch) the cervical spine. @s, 20)

- This effect occurs due to the1r wedge like design.
- Creation of a pivot point -
which makes it more
difficult to move patients '
safely. o) )
- Increased ICP due to
venus return blockage.
- Designed to keep the head
In-Line ONLY.




Conventional C-Collars Can Do
More Harm Than Good!

e Journal TRAUMA, Jan, 2010. Extrication
Collars Can Result in Abnormal Separation
Between Vertebrae in the Presence of a
Dissociative Injury.
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Study prompts worries that cervical devices may harm some patients

'l'here's little in EMS more automatic
than applying cervical collars to
patients with possible neck injuries.
That doing this might in some cases
harm them is a horrifying prospect.
But that's an implication raised by
research published earlier this year by
the Journal of Trauma.

A team led by Baylor University ortho-
pedist Peleg Ben-Galim, MD, found that
using extrication collars in the presence
of severe dissociative neck injuries can
result in abnormal separation within
the upper cervical spine. On cadaver
models with recreated c-spine injuries,
collars produced a separation of 7.3
+/- 4.0 mm between C1 and C2.

“Cervical extrication collars are put
on about 15 million times a year...
to protect the cervical spine in case
of a bad injury]” co-investigator John
Hipp, PhD, director of Baylor's Spine

Research Lab, said in announcing
the findings. “It is known that after a
person has a bad injury, you can create
a secondary injury very easily. We have
discovered that the cervical collar, in

and after application of a rigid collar
and some typical patient maneuvers.
Distraction was clearly visible—the
collar consistently pushed the head up
and away from the shoulders. In a living

“The cervical collar, in the case of a really bad
injury, not only doesn’t protect the spine, but can
actually make things a lot worse.”

the case of a really bad injury, not only
doesn’t protect the spine, but can actu-
ally make things a lot worse”

The cadaver recreations were
based on real cases. Researchers
cut the bodies’ neck ligaments and
membranes but left supporting muscu-
lature, then captured images by x-ray,
fluoroscopy and/or CT scan before

patient with unstable cervical anatomy,
this could contribute to secondary
injury—or worse.

What this means for EMS, though,
probably isn't all that much yet. It's
certainly not enough to send systems
out changing standards of -care.
C-collars remain appropriate and
safe for most of the patients on whom




Distraction Upon C-Collar
- Application




Another Drawback Against the
Use of Conventional C-Collars

Journal TRAUMA, Oct, 2010. Motion Within
the Unstable CervicalSpine During Patient

Maneuvering: “The Neck Pivot-Shift
Phenomenon”.



Head Eyges Upon Collar's Edge

. WL: 405 WW: 537
.\ t ~ ‘

o

RP

»



Effect of Conventional C-Collars
on ICP After a Head Injury

R ALPH J. M OBBS ,* MARCUS A. S TOODLEY tAND J OHN F ULLER
*Department of Neurosurgery, Institute of Neurological Sciences, The Prince of
Wales Hospital, T School of Surgery, University of New South Wales, Sydney,
New South Wales and 1 Department ofidNeurosurgery, The Canberra Hospital,
Canberra, Australian Capital Territory, Australia

Conclusions: Early assessment of the cervical
spine In head-Injured patients Is recommended to
minimize the risk of intracranial hypertension
related to prolonged cervical spine immobilization
with a hard collar. r




C-Collar Application Techniques

Gross Approximation




2) Long Spinal Boards:

- Due to thé\rigidity of the surface at the contact points
and the time spent laying on these devices, skin ulcers and

sores start to develop. (32, 35)

- Tightness of the straps over the thoracic region has been

found to limit respiratory function by 15 to 20 %. (1,18, 33)
.

- Due to the pain experienced patients tend to move_ig an
attempt to alleviate the pressure points [l o o &
potentially agrevating existing injuries. |/




3) Headdmmobilizers:

- Improper Spine Alignment.

- Occipital support is needed for spine alignment ¢, )

- Over 80% of adults require 1.3 to 5.1 cm. of padding
for proper spine alignment. ()

- Unwanted Manipulation of the Cervical Spine occurs
due to dynamic forces during transport. (o)



EMS Spinal Precautions and the
Use of the Long Backboard
Position Statement of the
National Association of EMS
Physicians andsthe American
College of Surgeons Committee
on Irauma
Mach, 2013
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Faculty of Pre-Hospital Care an Initial
Consensus Statement.
December 2013

e Consensus Statement Outcomes:

1. The long spinal board is an extrication
device solely. Manual in-line stabilisa-
tion is a suitable alternative to a cer-
vical collar.

5. Standing take down’ practice should

be avoided. L




ACEP Management of Patients
with Potential Spinal Injuries
Position Statement.
January 2015

o Encourages local EMS Authorities to
develop updated Spinal Management
Protocols.

e Stresses the need for discontinuing the use
of Long Rigid Spinal Boards for patient
transport.

2



ACEP Statement Extracts




A New Paradigm in Cervical
Spinal Management

Cervical
Spinal
Splinting




The “XCollar” is NOT a C-Collar,
It'sa Cervical Spinal Splinting
Technology

o It isa complete C-Spine Splinting System.
e Designed by looking back at the basics.

e Most effective, least intrusive treatment.
available to protect the Cervical Spine.



The ONLY ONE
that splints the cervical spine




Cervical Splinting System

Position
Found

Pictures: www.xcollar.com




C-Splinting Demonstration

-Timed evolution
-Technique
- Results



University of Pittsburg
omparison Study

PARISON OF THREE CERVICAL IMMOBILIZATION DEVICES

vid Hostler, PhD, Deanna Colburn
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Products Comparison Chart

Product Name Nec Loc™ | Perfit ACE™ | XCollar™

Comparisons of Capabilities & Efficacy: | ' | pe rforma nce CO m p a I’ISO n:
c-spine”

The XCollar & Conventional C-Collars Company Jerome® | Ambu® Emegear® ) )
' 1 XCollar alone vs. others in full

Range of Motion Allowed: Gistom Fiting

Patient in Seated Position: Adult & Pediatric Flex-Extension L-R Flexion L-R Rotation

with collar only Application No es 5 5

SEATED SEATED SEATED Capability to
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Immobilize in

Position Found
Possible Height
Adjustment
Positions
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Adjustment
Transparency of
Product Material
PATIENT FULLY “C-SPINED"
with collar, backboard, and head restraints Erzonomic
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ollar: ) yoards ( ! (Measu
Plane of I N Were ne d restraints

Tl Collar, when use 2, O b i treating a sir

patient. The benefits of th hnology therefore inc e exponentially during multiple
casualty incidents. In these cases, the XCollar/NeXsplint cervical immobilization s

can effectively liberate a first responder from the obligation of holding manual cen
immobilization. This allows a single rescuer to initiate cervical immobilization to multiple
patients in a much shorter time and without compromising patient safety.




Field Trial Dallas Fire-Rescue Dept.

coLLar Plyg

The XCollar Provides Improved Immobilization
Capabilities
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86% Agree 12% Neutral 2% Disagree

The XCollar Allows for C-Spine in Position of

Comfort

Percentage

75 % Agree 23% Neutral 2% Disagree

The XCollar Provides New & Improved C-Spine Capabi S

Greater patient safety  Fits a greater range of patient sizes (from approx. 22 to over 360 Ibs)
Allows application in “Position Found”« Expedites treatment and acts as a force multiplier during MCI




LLCEMS Field Trial Results

mfort or Position Found ? (if applicable)

23 Jammary N13

Better Patient Stabilizati

Better inline patient stabilization using the adjustable Head Restraint System (HR!

r pediatric and adult patients




Opinion Leaders Feedback

2014 RAA Report_Page 3

Medical Director’s Report

From a clinical standpoint, 2015 was another exciting, productive yearl Some of the
most notable highlights include:
The Cervical Spine XCollar
Conventional cervical collars that are commonly placed on patients in motor
vehicle crashes or following falls to protect the neck from further injury have
significant limitations. They are relatively uncomfortable and, more importantly, they
often allow significant movement of the neck which negates their value as a
| protective device. In the last year, Richmond Ambulance Authority successfully
implemented a program deploying a newly designed, highly effective device called

the XCollar. This clever device splints the neck in the "position of comfort” and is
capable of customizing to fit varying patient body types. It provides unprecedented protection of the spine that

Is superior to any other device on the market. The XCollar has an oversized opening in the front to allow
paramedics to check the patient's pulse. It is made of latex-free matenals and allows excellent quality x-rays to
be taken with it in place after the patient amves at the hospital. The device is now used in over 36 countries
worldwide. Richmond Ambulance Authority is one of the first agencies in the United States to deploy the
device.




EMS Magazine France
March, 2010

i . d'une attache clip puis ajustée a la taille de la

Atte"e cerVICo_thoraCI ue X CO"ar victime. Un dispositif de réglage de la circonfé-
q rence permet une adaptation aisée a un enfant

comme a un adulte. Il faut ensuite régler le dis-

Une révolution dans Pimmobilisation du rachis cervical o dappi semdl i en ant s snge
Le 35M du SDIS 25, avec I'appui des instructeurs et moniteurs de premiers ¢ manten aterl

Un systéme de fixation de l'attelle cervicale sur

secours, teste actuellement un matériel d'immobilisation du rachis cervical — un plan dur est Fétude.
qui nous vient des Etats-Unis : ['attelle cervico-thoracique X Collar.

Formation préalable

Attelle cervicale

Au total, les colliers cervicaux actuellement utili-
frent une immobilisation efficace que de

la partie médiane du rachis cervical dans ['axe

antéro-postérieur.

Le systeme X Collar est une véritable attelle cer-

vicale, Il dispose d'une structure arriére en trian-

gle, pointe vers le bas, qui se positionne entre

les omoplates et d'un dispositif réglable a I'avant

La mise en ceuvre de ce nouveau matériel né-
cessite une formation préalable. La procédure
a suivre reste globalement conforme aux pres-
criptions du référentiel national de secourisme,
ce qui ne devrait pas bouleverser les process
actuels.

Ce nouveau dispositif d'immobilisation apporte
une plus-value indéniable a la qualité de la prise
en charge de la victime traumatisée. Seul bé-
mol * 12 mise en place trianole dang le doc




Canadian EMS Magazine
May, 2011
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C-Spine Splinting:

A New Paradigm of Cervical Spinal Management

ven before Emergency Medical
Services were astablished,

rescue personnel have been
using their best efforts to save patients
by means of current techniques and
eguipment available, This medical
sub-specialty has been evolving thanks
to the continued improvement of its
methods and tools necessary to meet
the needs of critical patients in the
hardest conditions,

The need o improve the way

as  been performe




EMS World Publication
June, 2011

6/6/2011 Cervical Splinting Offers 2 Mew Paradig...

EMSW%RLD

» Click Here to Prmt This Page «

Cervical Splinting Offers a New Paradigm in
EMS

X Collar encourages a new method for practicing c-spine
management

Posted: May 24 2011 1153 AM CDT

By Martin Rizo Patron

Even before EMS was established, rescue Frr'_nmrl ]J.:'{ e used ther best efforts ® patents by means of
curent techniques and equy St

contimed mprovements o the methods anit nl. neces

condtions.




Combat & Casualty Care Magazine
()3-2011

Cervical Splinting:

A New Paradigm in EMS

First responders are today immobilizing casualties with spinal
cord injuries without having to wait for traditional equipment
to arrive on scene.

By Martin Rizo-Patron, president-founder, Emegear, LLC




JEMS Implementation of New
uidelines. January 2014

DISCRIMINATE SPINAL
IMMOBILIZATION

How Lee County (Fla.) EMS implemented a new paradigm of

cervical spine management

s Michael G. Hamel, N
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New Protocols/Algorithm
Examples

ETMC Spinal Motion Restriction (SMR

U - 05 El Dorado Spine Immobilization 2015 Draft

Spinal Motion Restriction SPINAL IMMOBILIZATION

FOCUSED SPINE ASSESSMENT ALGORITHI
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More Examples of Updated
Protocols:

Napa County EMS Spinal Immobilization ~LCEMS Discriminate Spinal
Protocol Immobilization Algorithm (2)

SPINAL IMMOBILIZATION

Clinical Indications
collar indicated, | . g Patieis with a Traumatic Nwdﬁ.(k Pain who have a
Suspi

the X-Collar is
required

“ollar, Long Spine Board or
N N N Scoop and Straps)
Language barrier preventing reliable
histoey or axam

mattr
required to be

utili with a in a vacuum
de

other appropriate

rrier devi Joseph D. Lemmans, DO, FACDEP
Mestiea Dirécter

=y

Pearls

Sl xcihrnsaunm(malq;nungamm d»sunedtespfnrﬂ;e(ml Spine by ring the head to the torso
of the patient above C-1 and below C-7; on two points anterior and two paints posterior, This splinting system
utilizes bi-lateral and vert Iad]w stments to obiain a customized fit for both the desired circumference and height
of large adul and small pediatric patients; working to increase patient safety by minimizing potential Cervical Spinal
distraction and injury.

*2 XCollar has an Integrated Head Restraint System (HRS), which replaces the use of head blocks, towels, or tape. KED !

and HID are not reguired and can be deferred when using the XColk

Revised Date: 01-01 *; o 0 11— — i — 1 — 1 — ] — 1 — ] — o — 1 —




Conclusions:

Cervical Spinal Splinting Technology Allow
Providers to:

e Make Updates on their medical guidelines.

e Provide better quality of patient care and safety.

e Provide for early treatment while avoiding
further injury.

* “Force Multiplier” as one rescuer can provide
treatment for multiple patients.

e Early transport and reduced times on scene.
e Be ready to respond to other emergencies faster.
e Increase provider’s morale.
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