By Mmhael Botﬂang, PhD, &
James C. Krieg, MD

Fractures of the pelvis, which often cause
life- thrcarenmg internal blood loss, are

among the most devastating musculoskelétal
injuries. Similar to a fracture of the cervical -
spine, pelvic fractures require emergent sta-.

bdlzauon before patient transport, if posm—

ble. Recenﬂy, the U.S. Office of Navzl_l
rescarch sponsored a study to develop a

pelvic sling for reliable, safe and effective sta-

bilization of pelvic fractures. Paramedics and
first responders will soon be able to app]y the

P(.lwc Slmg on scene.

Engineering a Soluiion

Four years ago, a trauma surgeon and a
‘biomechanical engineer teamed up to dcvel—
op a better way to stabilize pelvic ring frac-
tures at the scene. At that time, the standard
of care was to wrap a sheet around the pelvis.
While this simple intervention can save lives,
surprisingly litde information is available on
how best to apply a sheet. In May 2003, Dr.
Ramsey et al. published, for the first time, a

guideline on how to wrap a fractured pelvis ;
in a sheet! HUWCV(I even their guidcline
states that it is not known how tight to apply P

a sheet to be effective, or how dangerous it
may be if a sheet is applied too tightly.

To answer these essential questions, we -
used biomechanical studies o explore how -

effective and safe this procedure can be and
how it should be best applied. Based on the
results ‘of these studies, we subsequently
developed a Pelvic Sling, which provides
EMS with a simple tool to optimally stabilize
pelvic fractures at the scene. This article pro-
vides a brief review of pelvic fractures,

desctibes research that led to the new device,

and explains how the Pelvic Sling can be
used by EMS providers,

- Diagnosing Pelvic Ring Fractures

Fracture of the pelvic fing can occur in

- falls from a height, crush-type injuries, or by

forceful blows sustained in. motor vehicle

. accidents. In general, the pelvic ting cither

collapses (lateral compression fmcmre) or
expands (“open-book” fracture), as shown
in Figare 1. In both scenarios, the pelvic fing
typically breaks in the front through the
pubic bone or symphysis, and in the back at
the sacroiliac joint. In the unconscious

- patient, it can be difficult to tecognize a

pelvic ring fracture at the accident site.

_Although there may be no visible blood loss,
-massive internal bleeding from the venous

plexus is often present. Internal hcfnbnhégc
is the Jeading cause of dear_h in pzrtmnts with
pelvic ring fractures. gt

Diagnosing pelvic fractures can be dlfﬁ

: c_ult as the pelvic ring- oftem_“rccoﬂs” after
. injury toward its normal position. A fracture
«can be diagnosed by examining the stabihty

Resec

Flgure I Common Types of Pelvic Ring Fractures

Lateral compression fracture: pelvic ring collapse

Open-hook fracture:
pelvic ring expansion
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Research as the Basis for o
New Intervention

Since there wete 1o clca.t mqmlct;ons on
sheet appln::atlm:;1 and no data thaLdocumcnt

pelvis, the US. Office of Naval Research
supported a study at the Legacy B_io_ni_cchan—
ics Laboratory in Portland, OR, to develop a
pelvic sling for controlled and safe stabiliza-
tion of pelvlc fractures. The Pr:lwc Sling

tability b
and .prm

s, or by

serior iliac sion at the right place to best stabilize a bro-
¢finger of ken pelvis, as well as shield the broken pelvis
detected . from excessive forccs that could be ha.:mfu]
zmade to To develop the Pelvic Sling, we conducted
s, whicl: laboratory studies on hurrm cadavers to
1z answer four key qut,sﬁons o ;
1) How should a ‘pelvic shing 1 be appl:ed t©
Lives best teduce and stabilize the pelvis?
Teld with 2) How tightly should a pdv:rc sling be
e to.con applied?
lization is 3) How effectively cana pelwc sling stabi-
1t rescue lize a fractured pelvis? ; _
the torso 4) How safe is this intervention lf applied
hifting of to a variety of pelvic fracture types?
30{.3:m.liz<' Results of this two-year research effort
. defined the proper force required to reduce
(MAST) and stabilize a pelvic ring fracture® Most |
ed pelvis intetestingly, results showed that applying the
recently Pelvic Sling around ‘the hip (around the:

greater trochanters and symphysis pubis) was
more effective than at the waist (around the
iliac crest). Applying the Pelvic Sling with
proper tension around the hip reliably
reduced “open-book’type pelvic fractures

Slications
in their
(ATLS)
of Sur-

t around

ilization.

available mechanical stability of the pelvis. In fact, the
how to Pelvic Sling delivered as much stabilization as
el I trau- an invasive pelvic C-clamp, which can only be
et appli- applied in the hospital after patient transport.
“tight.” Regarding safety of the Pelvic Sling, the

main concern arises from the fact that the
type of pelvic fracture is difficult to assess at
the scene. In a “worst-case” scenario, the
Pelvic Sling could be applied to 'a highly
unstable lateral compression fracture, which
is susceptible to over-compression. Howev-
er, research results demonstrated that even in
this instance, Pelvic Sling application with
propet. tension remained safe and did not
significantly over-compress the pelvis.

Hospital Testing

After two years of laboratory investiga-
tions, we developed an advanced Pelvic
Sling; which automatically limits the applied
tension to the proper and safe level. Over the
past year, this Pelvic Sling has been routinely
applied at two Level I trauma centers in a
prospective clinical trial. This clinical study

the benefits of applying a sheet to a broken

should provide the. proper amount of tef~

(see Figure 2) and dramatically improved the-

Pelvic Sling.

AFTER PELVIC SLING APPLICATION

F:gure 2 Computer tomography of a fraclured pelvrs before and after stabilization with the

allowed 'us 'to observe how effectively and -
safely thc: Pelvic Sling can be used in a real-
wortld cmnron.mmt The clinical trial demori-

strated not only efficacy and safety, but also

showed that the Pelvic Sling was well tolerat- :
ed and did not cause ischemia or skin break- _

down, even if applied for as long as five days.
Details of this clinical tral and the advanced
Pelvie Sh‘r_;g' can be found at www.pelvic
sling.com. i

Albeit this Pelvic Sling has been tested in
a hospital environment at Level I trauma
centers, it was explicitly designed for use by
first responders at accident scenes, not for
in-hospital use. As such, it was designed to
be applied as simply as a sheet or rolled blan-

ket, but in less time and with greater consis-

tency. If a patient at the accident scene has to
be transferred to a stretcher, the Pelvic Sling
should ideally be placed on the stretcher

before the patient to reduce the amount of

physical manipulation. At the hospital, the
Pelvic Sling may be left on the patient to pre-
serve stabilization as long as poés:‘-ible and
well-tolerated,, or until definitive stabilization
by external or internal fixation can be
achieved.

Figure 3: Pelvic Sling concept and device.

How Does the Pelvic Sling Work?

~ The Pelvic Sling is a noninvasive device
that wraps around the patient’s hip (see Fi-
ure 3d). The back and side portions of the

sling are comfortably wide, soft and allow for
- passage of air; but do not stretch. It is nar-

rower at the front to allow better access to
critical ateas of the polytraumatized patient,

~namely the perineam and abdomen. Both

ends of the sling are guided through a buck-
le, which is- placed approximately over the
pubis symphysis. Pulling on both ends of the
sling in a lateral ditection gradually and sym-

‘metrically increases sling tension and reduces

the pelvis. It ‘provides equally distributed

- compression to the soft tissue envelope sur-

rounding the hip, which in tum stabilizes the
pelvic ring. Application around the soft tis-

 sue envelope of the hip effectively prevents

direct compression of ‘prominent bony
structures, which otherwise could affect the

* quality of reduction.

Most important, the Pelvic Sling buckle
has a mechanism that automatically limits the
force applied to the pelvis to the proper level

- (Figure 3h). When the proper sling tension is

reached, a mechanical stop, accompanied by

tensioning element
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/ International Association of
EMTs and Paramedies

- P If your employer doesn't have a genuine

labor/management committee that gives youa

say in safety and operational issues.

> If you do not receive fair and consistent
compensation that is commensurate with other
professionals who serve the public as you do.

P If your employer does not abide by your local

labor laws and the National Fair Labor :

Standards Act (FLSA).

> If your employer does not provide you with
a benefits package that can adequately care for
your family's health needs.

> If your employer does not offer you a retire-

ment package that would allow you to be
financially independent if you choose to
remain in EMS for more than 25 years.

> If your employer does not tell the truth on a
regular basis or follow through on promises.

an AFL-CIO affiliate

The nation's largest Union specializing in
emergency medical services

(We Don’t Use Boilermakers To Represent Our Members)

INTERNATIONAL ASSOCIATION OF

EMTSs AND PARAMEDICS

The Response/Ability Union
For additional information contact:

Marc Pinkas, West Coast (805) 650-6983
Matt Levy, East Coast (617) 376-0220

The union with expert labor attorneys
and skilled negotiators
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Figure 4: Pelvic Sling 3-step application procedure.

a “clicking”” sound, indicates that the pelvis is propetly stabilized. This ; Conside
ensures reduction of pelvic ring fractures in a consistent and safe man- The P
ner, regardless of the amount of tension applied by the first responder. s-ray, wi
Proper sling tension is maintained by simply pressing the tensioning (Figure 5)
handles onto the lateral sections of the Pelvic Sling, where they are held afid it ds

in place by Velero. If required, the sling can be released and re-ten-
sioned within seconds.
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Applying the Pelvic Sling
The Pelvic Sling is applied in three simple steps. With the patient §
lying flat on his back (Figure 4), place the Pelvic Sling around the hip §

at the level of the greater trochanters and the symphysis pubis. This ot

can be achieved by either ]ifting the patient ot sliding the sling upward E : A o1
from underneath the legs. Next; cut the sling ends to size or fold 8 = 1
inward to avoid overlapping the ends anteriorly. Finally, attach the 3  splint.co
tensioning unit that contains the tensioning handles and sling buckle. 3 & Tech
The Pelvic Sling can be tensioned by a single person, or more conve history
niently by two persons. Typically, it can be applied in less than five emerger
minutes and can remain applied for several days, until definitive surgi- Pelvic. S
cal stabilization of the pelvic fing can be provided. However, in case nelvic.f
~ of prolonged application, skin condition should be monitored. While & j;mi bty
the Pelvic Sling can easily be released and re-tensioned, this should be £ '
avoided, if possible, to promote and preserve blood clot formation. efere
1. Rar
Indications for the Pelvic Sling ures. ] E
The Pelvic Sling should be applied by first responders or rescue per 02 Bot
sonnel in the field to stabilize the pelvis sgfore patient transport, It serves "““j'“‘i"*] :
as an emetgent, temporary intervention to reduce the risk of exsan ?“;n]ft‘:
guination from diffuse pelvic hemorrhage before definite pelvic stabi- i
lization can be provided. Early pelvic stabilization is a potentially life- Mich
saving intervention; therefore, a Pelvic Sling shoulc_l be applied if a i
pelvic ring fracture is suspected. Open-book pelvic fractures are likely ' .
to benefit the most from this intervention. The risk for adverse effects {@m



U S Patent No. 6,‘35-1,:84
 Figure 5: The Pelvic Shing is lightweight, compliant und compad.

. in case of alternative fracture patterns is minimal due to the provision
of circumferential compression at a proper and safe level. Once the
- patient arrives at a hospital, the Pelvic Sling can also facilitate applica-
 tion of an antetior external fixator for definitive pelvic stabilization by
. maintaining pelvic reduction during fixator frame application.

bilized. This onsiderations for Deployment in EMS

The Pelvic Sling is lightweight, radiolucent and almost invisible on
- x-ray, with the exception of two stainless-steel compression springs
* (Fignre 5). 1t can remain on the patient for CT and MRI procedures
- and is designed to function through the extreme ranges of normal
- ambient temperatures. It is waterproof and noncorrosive, but not
L fireproof. Its simple and intuitive functionality allows for application
by a single person with minimal training. The Pelvic Sling design
allows for low-cost mass production of a commercial, disposable
- device. 'The Pelvic Sling is a “one-size-fits-all” design, which conve-
“niently can be cut to size. The device has not been tested for adoles-
- cent use, but pelvic ring fractures in the adolescent population are rare.
A commercial version of the Pelvic Sling will soon be available
from The Seaberg Company (800/818-4726, seaberg(@sam
splint.com), inventor of the SAM Splint. The Legacy Clinical Research
& Technology Center selected The Seaberg Company based on its
history regarding the development and distribution of technology for
emergent stabilization of fractures. The commercial version of the
Pelvic Sling will allow, for the first time, safe in-field stabilization of
peivic fractures by EMS to greatly increase the chance of survival of
patients with suspected pelvic ring fractures. W
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b 1. Clinical Research and Technolagy Center, in Portland, OR.
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= Meets or exceeds international performance standards
= Ultra Compact— carry it anywhere

= Lightweight — weighs less than 1/2 pnund

= Fast & Easy to use

= High volume airflow from 2 large filters pemrtc
heavy breathing during escape

= No mouthpieces or nose clips to hamper communication
= No claustmpholnc feeling as with many hooded masks
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