Abstract: In some areas, it is a com-
monly accepted emergency medical
technician protocol to remove a hel-
met during the initial management of
suspected cervical spine injures. After
a comprehensive survey of relevant lit-
erature, four primary reasons why
Emergency Medical Services profes-
sionals would desire to remove a hel-
met emerge. Sources suggest that the
presence of a helmet might: 1) inter-
fere with immobilization of the athlete;
2) interfere with the ability to visualize
injuries; 3) cause hyperflexion of the
cervical spine; and 4) prevent proper
airway management during a car-
diorespiratory emergency. Many
available protocols are designed for
the removal of closed chamber motor-
cycle helmets that do not have remov-
able face masks. There are a great
number of differing viewpoints
regarding this issue. The varying
viewpoints are results of the failure of
many emergency medical technician
management protocols to address the
unique situation presented by a foot-
ball helmet. We: 1) demonstrate that
football helmet removal is potentially
dangerous and unnecessary, 2) sug-
gest that cardiorespiratory emergen-
cies can be effectively managed with-
out removing the helmet, and 3) pro-
vide sports medicine professional with
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information that may be used to estab-
lish a joint Emergency Medical
Services/Sports Medicine emergency
action plan.

he issue of football helmet
I removal after possible cervical
spine injury is a source of great
controversy within many athletic
training circles.4-12 Much of the
debate stems from the discrepancies
between emergency medical tech-
nician (EMT) protocols and sports
medicine protocols. In some regions
of the country, it is a commonly
accepted EMT protocol to remove a
football helmet during the initial
management of suspected cervical
spine injuries.>~%12 Despite the estab-
lished EMT protocols, sports medi-
cine professionals almost universally
discourage removing the football
helmet when there is even the slight-
est question of a cervical spine
injury.12:5.6.8.10.12,14.15 The rationale
for leaving the helmet in place is to
prevent further injury.

Because there is considerable
debate on this issue, we felt that taking
an objective look at the arguments
both supporting and refuting football
helmet removal was warranted. After
careful consideration of the available
literature and evidence, it became

clear that football helmet removal in
athletes with a potential cervical spine
injury is undesirable.

The purpose of this article is to: 1)
demonstrate that football helmet
removal is potentially dangerous and
unnecessary; 2) suggest that cardiores-
piratory emergencies can be effective-
ly managed without removing the hel-
met; and 3) provide sports medicine
professionals with information that
may be used to establish a joint
Emergency Medical Services/Sports
Medicine emergency action plan.

Review of the Related

Literature

Several notable articles touching
upon the issue of football helmet
removal have been written. Feld and
Blanc® presented the rationale for
current EMS protocols mandating
helmet removal and demonstrated that
the design of the football helmet and
the manner in which it is used renders
these protocols inapplicable. The
authors concluded that a hel-
met should not interfere with the
management of cardiorespiratory
emergencies, visualization of injuries,
and immobilization of an athlete
on a spine board. In addition, it was
suggested that further injury might
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result from premature helmet re-
moval.

Similarly, Vegso and Lehman'* pre-
sented a detailed description of the on-
field evaluation and management of all
head and neck injuries. A large portion
of their article was dedicated to the
management and immobilization of the
football player with a cervical spine
injury. They included many pho-
tographs to illustrate immobilization
on a long spine board. The authors
clearly stated that when managing a
cervical spine injury, prevention of fur-
ther injury is the foremost priority.
They maintained that the football hel-
met should remain in place and only
the face mask should be removed.!4

Finally, Denegar and Saliba’s> work
dealt specifically with the management
of potential cervical spine injuries in
football players. The authors presented
the arguments of both EMS officials
and sports medicine professionals
regarding helmet removal. The dis-
crepancies between both protocols
were clearly defined and a universal
management protocol was suggested.
They presented two situations that
warrant helmet removal: first, when
the face mask or visor interferes with
adequate ventilation or the EMT’s
ability to restore an airway; and, sec-
ond, when the helmet is so loose that
adequate spinal immobilization cannot
be obtained with the helmet in place.’
The article emphasized a need for
communication between athletic train-

Fig. 1.—a, Lateral radiograph of the cervical spine with a football helmet and shoulder pads present. Note the neutral

ing staffs and local EMS units prior to
athletic seasons.’

Why Current EMS

Protocols Do Not Apply

to Football Helmets
Feld and Blanc’s article® presented

four reasons why EMS protocols call

for helmet removal and provided sub-

sequent objections to each. EMS offi-

cials suggest that the presence of a

football helmet might:

1. interfere with immobilization of
the athlete;

2. interfere with the ability to visual-
ize injuries;

3. cause hyperflexion of the cervical
spine; and

4. prevent proper airway management
during cardiorespiratory emergen-
cies.

Response to 1

A football helmet, when fitted prop-
erly, is secured to the head very snug-
ly by its interior padding or air blad-
ders, cheek pads, and chin straps. Very
little motion of the head is possible.
When the athlete is secured to a cervi-
cal immobilizing device, the head and
helmet are immobilized as a unit. This
allows minimal motion of the entire
cervical spine.6

Response to 2
Feld and Blanc® brought up a very
good point in their rebuttal to this par-

ticular point. They stated that,
“Victims of traffic accidents are sub-
jected to blunt force trauma and the
incidence of facial soft tissue injury,
depressed skull fracture, and cranial
lacerations is high. This is not the case
in football.”® The signs and symptoms
of injuries sustained in football can be
visualized through the face mask and
ear holes (ie, pupil size and reaction to
light, otorrhea, rhinorrhea, etc). For
the purposes of emergency manage-
ment, adequate visualization is provid-
ed by virtue of the football helmet’s
fundamental design.

Response to 3

In the case of a motorcyclist with a
cervical spine injury, the thickness of
the helmet shell may cause hyper-
flexion, but in football, this is not an
issue.% The thickness of the posterior
portion of the shoulder pads offsets
that of the helmet. The presence of
both pieces of equipment creates a
neutral alignment of the cervical
spine. When the football helmet
is removed, its shell is no longer pre-
sent to offset the thickness of the
shoulder pads. The end result is cervi-
cal hyperextension.® To illustrate this
change in cervical alignment, plain
film radiographs were taken lateral-
ly of the cervical spine with and with-
out the helmet in place (Fig 1, a and
b). Removal of the helmet hyperex-
tends the cervical spine approximately
20° from C1 to C7. Despite the vari-

alignment of the cervical vertebrae. b, Lateral radiograph of the cervical spine after the football helmet has been
removed. Note the increase in hyperextension (approximately 20°).
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ances that occur between different
body types and different equipment
brands and sizes, cervical hyperexten-
sion will result from the removal of
the helmet.®

Response to 4

In the management of cardiorespira-
tory emergencies, the ABC’s are mon-
umentally important and their mainte-
nance constitutes the main thrust of
our efforts. The fundamental differ-
ences between the EMS protocols and
the sports medicine protocols is evi-
dent in the discussion of airway man-
agement. Current EMS protocols fail
to address the unique situation pre-
sented by a football helmet. Most of
these protocols are designed for the
removal of the closed-chamber, full-
coverage motorcycle helmet that does
not have a removable face shield.>’
With the motorcycle helmet, it is easy
to see why an emergency care
provider would desire to remove the
helmet. The football helmet is
designed to allow for resuscitative
efforts. With practice, the face mask
can be removed quickly to allow
access to the airway.

Management of
Cardiorespiratory

Emergencies in Football

In the unfortunate situation where a
football player with a potential cervi-
cal spine injury goes into cardiac
arrest, the need for quick decisive
action by the attending medical staff
cannot be overstated. The following
chain of events is designed to address

a potential cervical spine injury in a

football player:

1. Check for unresponsiveness (Fig
2).

2. Note time of unconsciousness, sta-
bilize the head and neck, and look,
listen, and feel for breathing (Fig
3). All three events should take
place simultaneously.

3. Using a suitable device, cut the
plastic clips that secure the face
mask. The Trainer’s Angel is being
used here (Fig 4a). While one per-
son is cutting the clips, another
should be cutting the jersey and the

Fig 2.—Checking for unresponsiveness.

front string of the shoulder pads to
allow access to the chest if com-
pressions are indicated. A third
person should be readying the one-
way cardiopulmonary resuscitation
mask (CPR) to give respirations
(Fig 4b). Figure 4c shows a close-
up of the equipment necessary to
remove the mask, cut the jersey,
and provide respirations.

4. Place the CPR mask over the nose
and mouth and use a jaw thrust to
open the airway. Give two ventila-
tions and check the pulse (Fig 5).

5. Activate EMS.

6. Perform CPR until EMS arrives
(Fig 6).

We have practiced the above-men-
tioned guidelines on CPR mannequins
equipped with a football helmet and
shoulder pads. We were able to pro-
vide sufficient respirations and ade-
quate chest compressions during CPR.
With careful organized practice, the
face mask can be removed in less than
20 seconds, and the first breath can be
given about 30 to 35 seconds after
unresponsiveness has been deter-
mined.

Preseason Planning and
Accessing EMS Officials

As with any sport, preseason is a
time when athletes are supposed to be

striving toward peak performance lev-
els. As sports medicine professionals,
we need to be at our peak levels before
then so that we are ready to help our
athletes. Sports medicine preseason is
the time for planning, administration
and review, and honing of skills.

Fig 3.—The person at the head is
stabilizing the cervical region.
Another person is assessing the
breathing by listening for air
exchange and by watching and feel-
ing for the chest to rise. A third per-
son is simultaneously noting the
time of unconsciousness.
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Fig 4.—A, The Trainer’s Angel is
being used by the person at the head
to cut through the face mask clips.
B, While the jersey and shoulder
pad strings are being cut, a one-way
CPR mask is being prepared so that
respirations can be given. C, A
close-up of the tools used. Top,
Laerdal Pocket Mask; middle, EMT
trauma scissors; bottom, Trainer’s
Angel.

This is the most appropriate time to
plan for emergencies. It has been stat-
ed in previous articles that there is a
need for communication between ath-
letic training staffs and local EMS
units.> When planning for emergen-
cies, policies should be constructed so
that they are concise and direct, but
flexible enough to deal with unique
situations. As current EMS protocols
illustrate, an inflexible policy has the
potential to create a great number of
problems. In a conversation with Otho
Davis, ATC (December, 1992), it was
suggested that an annually reviewed
interdisciplinary policy be instituted
for each locality. However, it is not
easy to establish a joint emergency
action plan. Each state has its own
governing agency that decides major
policies. Some states are divided into
regions that are autonomous. The polr-
cies set forth in these regions are sub-
ject to great variance.>’ However, the
governing agency of each state should
be able to describe the hierarchy of
that particular state and provide the
names of the people in charge at the
county or regional level.

By contacting these people, an
inquiring sports medicine professional
should eventually be able to determine
the following information: who is in
charge of EMS within their own local-
ity and who is in charge of establish-
ing the protocols that govern EMS
within that locality. This is admittedly
a difficult task, but it is very important
if a joint emergency action plan is to
be established. Table 1 contains a cur-
rent list of the governing EMS agen-
cies in each state, along with phone
and fax numbers. It is our hope that
this will provide a means for establish-
ing good communication.

Recommendations

During the completion of this arti-
cle, various situations presented them-
selves, which added additional dimen-
sions to the issue of football helmet
removal and emergency care in gener-
al. The following recommendations
are based on the literature we have
reviewed, communications with many
allied health care professionals, and
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Fig 5.—With the mask in position, a jaw thrust is used to open the airway.
Two breaths are given and the pulse is then assessed.

1)

Fig 6.—After the access to the airway and chest has been established, CPR is
then begun.

personal experience through practice.

L.

All sports medicine staffs should
open a line of communication with
their local EMS systems and offi-
cials.

Currently, there is no direct com-
munication between the National
Athletic Trainers’ Association and
the National Association of State
Emergency Medical Service
Directors. With all of the discrep-

ancies among protocols across the
nation, it would seem that the for-
mation of a joint EMS/Sports
Medicine committee is in order.
Such a committee would be well
suited to establishing a universal
protocol that deals specifically
with the emergency management
of potential cervical spine injuries
in football players.

3. The management of a potential

cervical spine injury in a football
player needs to be practiced regu-
larly by those responsible for pro-
viding emergency medical care (ie,
sports medicine team, EMS per-
sonnel, hospital emergency room
personnel). This should include
performing CPR on a mannequin
dressed in football equipment.
Also, at some point in the emer-
gency care, the helmet will need to
be removed. All personnel should
be trained to remove the helmet
and shoulder pads in the safest
manner possible with the least
amount of cervical motion.

4. With the recent advancement in
football helmet accessories, the
question arises as to whether there
is a need to adapt current or pro-
posed management protocols. For
example, Ridell manufactures the
Cra-lite face mask, which is
anchored to the helmet by clips
composed of a dense polycarbon-
ate material that require a special
tool to cut them. Also, some ath-
letes are now using the Pro-cap,
which is an external helmet
padding that is fastened to the
shell. Additional padding increases
the net thickness of the helmet and
may alter cervical alignment.
Finally shock-absorbing face mask
clips are currently available in the
United States. These may be con-
structed of a different material than
the standard plastic clips. If so,
they may slow face mask removal.
Even though these accessories may
not be standard equipment, their
presence demands that emergency
management protocols account for
them.

5. The most efficient techniques to
remove a face mask demand more
attention. More research is needed
to determine the devices that are
most effective for face mask
removal.

Conclusions

Although uncommon, catastrophic
cervical spine injuries are an unfortu-
nate reality in the realm of athlet-
ics.>13 Despite our best efforts to pre-
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Rick Harris, Director
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Alabasa Department of Health
Montgomsry, AL 36130-1701
(205)242-5261  fax: (205)240-3350
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Mark $. Johnson, Chlo!

Medical s
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ARTSONA
John Taska, Acting Chief
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Pheoenix, AZ 85013
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Doug Darr, Director
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Bmergency Medical Svos. Authority
1930 9th stro.t-sutto 100

95814

Sacremento, CA
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Emergency Mediacl Services Div.
Colorado Dept. of Health
4210 B. 11th Avenue
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1660 L Street N. W. Room 1223
Washington, DC 20036
(202)673-6744  fax: (202)727-2386

Michael S. Williams, Director
Emargency Medical Services

Dept. of Nealth and Rehadb.

1317 winewood Blwd.

Tallahassee, FL 32399-0700
(904)6487-1911  faxs (904)487-2911

R. XKeith Wages, Acting Director
Bmergency Medical Services

GA Dept. of Human Resouroces

878 Peachtree St. NE-Room 207
Atlanta, GA 30309

(404)894-6505  fax: (404)894-7799

Donna Maiva, Chief

Bmargency Medical Services

State Department of NHealth

3627 Kilauea Ave. Room 102
Honolaulu, MI 96816

(808)735-5267  fax: (808)586-4444

Dia Gainor, Chief

Bmergency Medical Svcs. Bureau
Department of Health and Welfare
450 W. State Street

Boise, ID

20
(208)334-5994  fax: (208)334-5998

Table 1.—EMS Governing Agencies

l:al-‘tuh-lmu,
Div. of Emergency

L Dept. of Public Nealth
525 ¥. Jefferson Strnt
Sprignfield, IL 6276
(217)785-2080 faxs (211)1l5~0253

»~ ,IIS, Chief

Indianapol.
(317)232-3980 faxt (317)232-3895
00
Gary Ireland, Acting Director

xy . T ng D1
Jowa Dept. of Public Health
Lucas State Office Building

Des Moines, IA 50319-0075
(515)281-3239 faxs (515)281-4958

Bob McDaneld, Administrator
Board of Bsergency Medical Svo
109 s. th Street

XS 66603-3805

‘lbrh
(913)296-7296¢  fax: (913)296-6212
KENFTUOCKY

Robert Calhoun, Manager
Medical i ranch
Department for Health lorvl.c-
215 B. Main-Realth Svo Bldg
ankfort, XY 40621
(502)3‘4-”55 faxs (502)564-6533

LOUISIARA

Albert Heck, Director

Bureau of Emergency Med. Svc.

P.O. Box 94215

Baton Rouge, LA 70804
(504)342-4881  fax: (504)342-4876

Xevin K. MoGinnis, Director
Maine Medical

16 Edison Drive
Augusta, MB 04347
(101)209-3951 fax: (207)298-6251

Ameen Ram:zy, MD, Director
lnmy Medical Services

1201
(410)328-507¢  fax: (410)328-4768
MASSACEUSETTS

Prank Keslof, Director

Office of Emergency Med. Svcs.
Departmsnt of Public Health
150 Tremont Street, 2nd Floor

Boston, MA 02111
(617)727-8338  fax:t (617)727-3172

Richard L. Schaidt, JD, Chief
Division of EMS

MI Dept. of Public Health

P.O. Box 30195

Lansing, MI 48909

(517)335-9502 fax: (517)335-8582

NINNESOTA
Jennifer Deshaine, RN, JEMT
Medica

MM Department ot Health

P.0. Box 9441

Minneapolis, NN 55440
(612)623-5484  fax: (612)623-5471

Drew BE. Dawson, Chief

Emergency Medical Services Bureau
Dept. of lo-lth/lnvlm. Soi.
Cogswell Building

Nelena, NT 59620
(406)444-3895  fax: (406)444-1814
NISSISSIPPX

Wade M. Spruill, Jr, Director
Bmergency Medical Services

State Department of Health

P.0. Box 1700

Jackson, Ms 39215-170
(601)987-3880 fax: (601)9.7-3993

Kenneth B. Cole, Director

Bureau of Emergency Medical Svcs.
Missouri Dept. of Health

P.0. Box 570

Jefferson City, MO 65102
(314)751-6356  fax: (314)751-6010

Robert Leopold, Iumtor

Div. of Emergency Svcs.

301 Centennial lull S. 3rd Floor
Box 95007

Lincoln, NE 68509-5007
(402)471-2158  faxs (402)471-0383

Sheryl Yount, Director

y Medical Services Ofc.
Nevada State Nealth Division
505 B. Xing Street, 204
Carson City, WV 89710
(702)687-3065 fax: (702)687-5751

Marcia B. Mouck, Bureau Chief
Bureau of EMS

Nealth & Welfare Building

6 Razen Drive

Concord, MH 03301-652
(603)271-4569  faxs (603)27] -3745

George Leggett, Director
Emargency Medical Services
cs:ngz‘bop-rt-nt of Health

Trenton, MJ 08625
(609)292-6789  faxs (606)292-3580
W MEXICO

Barak Wolff, Chief
Primary Care and EMS Bureau
rtmsnt of Health
P.O. Box 26110
Santa Pe, WM 87502-6110
(505)827-2509  fax: (505)827-2329

WEW YORK

Michael Gilbertson, Director
Emergency Medical Svcs Program
Department of Health
74 suto Street-4th floor

bany, NY 12207
(510)(74-0911 faxs (518)486-6216

NORTE CAROLINA

Bob W. Bailey, Chief

Ofc of Emergency Medical Services
701 Barbour Drive (27603)

P.O. Box 29530

Raleigh, NC 27626-0530
(919)733-2285  fax: (919)733-7021

Timothy W. Weifrich, Director

Div. of Bmergency Health Svcs.

600 B. Boulevard Avenue

Bismarck, ND 58505-0200
(701)224-2388  faxs (701)224-3000

oszx0

Director

Ohio Dept. of Highway Safety

Div. of Bmergency Medical Svcs.
P.O. Box 7167

Columbus, OM 43266-0563
(614)466-9447 fax: (614)644-0453

"

I‘)cpt. of Nealth, Specl H1th Svcs
1000 WB 10th, Room 1104

Oklahoma City, OK 73117-1299
(405)271-4027 faxs (405)271-3442

Bddie Manley, Director
Medical

Howard Kirkwood, JD, Manager
Wmergency Medical Services
State Health Division
! 0. Box 14450

rtland, OR 97214-0450
(503)731-4011 fax:s (503)731-4077

PERNSYLVANIA

Kum §. Ham, PhD, nm:
Div. of Emergency Medical

NHealth & Welfare Building l.- lOJJ
P.0. Box

Marrisburg, PA 17108
(717)787-8740  faxs (717)783-3794
PUERTO RICO

David Guzman, MD, Asst Sec for EMS
Emergency Medical Systea
Department of Health

Call Box 70184
San Juan, PR

00936
(809)766-1733  fax: (809)765-5085

Pater Leary, Chief

Emergency Medical Services Div.
Dapartment of Mealth, Rm 404

3 Capitol N¥ill

Prov. ocs, RI 02908-3097
(401)277-2401  fax: (401)277-6548

Albert M. Ptrell, Jr., Director
Bmergency loal Services Div.
Ihr of Health & Bavir Costrol
2600 Bull lt

mbia, SC 29201
(ua)n'l-uu faxs (803)737-7212

Robert Graff, Director

Medical Services Program
Department of Health

118 West Capitol Strest

Pierre, SD 57501

(605)773-3737  faxs (605)773-4840

Joseph B. Phillips, Director

Div. of B Medical Svos
Dogt. of Health & Environment
287 Plus Park Blwd

Mashville, TH 37247-0701
(615)367-6278  faxs (615)532-1395
s

Pam West, Director
Iluvonoy Mediocal Svos. Div.
ment of Health
H“ I- 49th Street
Aostin, TX 78756-3199
(512)834-6740  fax: (512)834-6736¢

Salt Lake City, UT 84116-0990
(801)538-6435  fax: (901)538-6387

Dan Manz, Director
Emergency Medical Svcs. Div.
Department of Nealth

Box 70 108 Chury‘n

Burlington, VT 05402
(802)863-7310  faxs (802)863-7577

VIRGINIA

Susan D. McHenry, Director
Div. of Emergency Medical Svcs
State Department of Health
1538 BE. Parham Road

Richmond, VA 23228
(804)371-3500  fax: (904)371-3543

WASEINGTON
Janet Griffith, Director

PO Box 47853
Olympia, WA 98504-7853
(206)705-6745  fax: (206)705-6706

WEST VIRGINIA

Frederiok Cooley, MD, Director
Emergency Medical Services

WV Department of Nealth

llll Vi.rqhi. Sst. l:.t = 2nd Floor

arleston 25
(:onuo-:lssc fax:s (304)343-2183

WISCONSIR

l-ncy B
Emergency Medical Services
Division gt,lonlth

P.0. Box
Madison, WI $3701-030
(608)266-7743  faxs (soo)zn-“sa

Jl— Murray, Chief

medical Svcs. Program
Sent- of Myoming
Hathaway nuim:nozlou 527

eyenne, WY
(307)777-7955  faxs (307)777-5402

ASSOCIATION STArF

Tosm Scott, Buainess Director
Penney Dechairo, Administration
Geoff Cady, Research Director
David Foreman, Info Sys. Coordin

ASSOCIATION ADDRESS

Mational Association

of State EMS Directors

1947 Camino Vida Roble, Suite 202
Carlsbad, CA s

(619)431-7054  fax: (619)431-8135
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vent their occurrence, there is always
the element of risk. We urge all who
are responsible for the well-being of
athletes to communicate with their
local EMS units and practice these
skills. One mismanaged cervical spine
injury is far too many. In a recent edi-
torial, Knight summed it up well by
saying, “Every athletic trainer... has a
moral obligation to know that he or
she can remove the face mask quickly
enough to apply CPR.... Practice tak-
ing off football helmet face masks....
Do it because it is the right thing to
do.”
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