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EMERGENCY STABILIZATION OF A FRACTURED PELVIS

TECHNICAL FIELD

[0001] The present invention relates to emergency treatment of a fractured .pe]vis. In
particular, the invention provides a device and a method for its use in a closed reduction of a

fracture of a pelvis and for stabilizing the fractured pelvis pending fturther treatment.

BACKGROUND ART

[0002] Internal bleeding due to a fractured pelvis can easily result in death. Rapidly reducing
a fracture of a pelvis decreases mortality substantially, and devices are known for reducing a
fracture and stabilizing the fractured pelvis in emergency situations, so that a patient can be
transported to a hospital or other treatment facility. Stabilization of the pelvis within the first

hour after a fracture occurs is critical and may often determine whether the patient lives or dies.

[0003] Kirieg, et al., U.S. Patents Nos. 6,554,784 and 7,008,389 disclose devices which can be
used to encircle the hips of an.injured person and provide a proper amount of hoop tension to
urge the parts of a person’s fractured pelvic ring toward a normal relationship and thus reduce
internal bleeding at the site or sites of fracture. The devices disclosed by Krieg, et al., provide
for non-invasive reduction of a fractured pelvis and for stabilization of the person’s pelvis
during transport to a‘hospital or other medical facility where a fractured pelvis can be surgiéally
repaired. The Krieg, et al., devices are particularly appropriate for use in emergenéy_ situations
such as the scene of a car accident, a skiing accident, a mountain-climbing accident, or industrial

injury, for example.

[0004] Ina commercia'lly available embodiment of a Krieg, et al., device, a broad belt-like
body partially encircles the patient’s hip region, and a strap adjustably Interconnects the opposite
ends of the body of the device. A special buckle is attached to one end of the body of the

device, and a strap extends between the buckle and a strap mounting piece that must be fastened
to the opposite end of the maih body at a location that must be selected when using the device on
an injured person, although proper placement of the strap mounting piece is not intuitively -
obvious to an untrained person. The strap, extending through the buckle, must then be pulled to
provide hoop tension to support the pelvis. The special buckle senses the correct amount of -
tension, at which it e}lgages the strap, preventing over tightening. A relatively sméll.range of
adjustability of the circumference of the device is available, however, with the strap mounting
piece in a particular location. As a result the strap mounting piece may need to be relocated on

the main body before sufficient tension can be obtained and retained by the buckle.
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[0005]) Because of the provision of the strap and its mounting piece as a separate, removable,
part of the device, application of the device involves several steps, so proper training and
familiarity with the device can be critical to its effective use. Also, the removability of the strap

requires a well-trained person to rearrange the parts of the device properly for reuse once it has

been used on an injured person.

[0006] In order to avoid the expenditure of time required to determine where to attach the strap
mounting piece to the main body of such a device, and to simplify effective application, an
improved pelvis stabilizing device is desired, in which such placement of a strap mounting
member onto the main body of the device is not necessary, yet ample adjustability is

immediately available.

DISCLOSURE OF THE INVENTION

[0007] The present invention, as defined by the claims which form a part of the disclosure
herein, provides an answer to the aforementioned need for a simplified device for encircling a
pelvis that has been fractured, reducing the fracture, and stabilizing the pelvis by providing a

proper amount of encircling tension.

[0008] As a first aspect of a device as disclosed herein, a belt-like main body of a device for
stabilizing a fractured pelvis has a pair of opposite end portions, one of which carries a buckle,
and the other of which has an inner end of a strap member attached thereto. The strap member is
arranged to extend through the buckle and to be doubled back to extend toward the end of the
main body to which its inner end is attached. Fastener material is present in locations providing
a wide range of adjustment of the effective length of the strap connection between tﬁe end of the

body of the device and the buckle through which the strap extends.

!

[0009] In one embodiment of the device disclosed herein, fastening material such as. Velcro™
hook-bearing fastener material is provided on an outer end portion of the strap, and material |
such as Velcro™ loop-bearing fastener material is provided along an intermediate portion of the
strap.

[0010] In one embodiment of the device, a surface of the main body of the device at the end

from which the strap extends is securely and matingly receptive to hook-bearing fastener

material such as Velcro™ hook-bearing fastener material located on the outer end portion of the

strap.

[0011] Inone embodiment of the device disclosed herein, material of much of the outer face of
the end portion of the main body of the device is receptive to fastener; material of the Velcro™

hook-bearing type, and an area of hook-bearing fastener material of the Velcro™ type is located

I
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where it can engage and grip the loop-bearing fastener material on the intermediate pbrtion of
the strap when the strap is doubled back alongside itself and pulled through the buckle far
enough for the device to fit around the pelvic area of a relatively slender injured person with the

necessary amount of tension.

[0012] The foregoing and other features of the invention will be more readily understood upon
consideration of the following detailed description of the invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL DRAWINGS

[0013] FIG. 1 is an isometric view of a pelvis-stabilizing device that is an exemplary

embodiment of an aspect of the present invention.

[0014] FIG. 2 is a front elevational partially cutaway view of the pelvis-stabilizing device .
shown in FIG. 1, showing the device extending around the pelvic area of a person and showing a

portion of the skeleton of the person to illustrate the proper location of the device during use.

[0015] FIG. 3 1s atop plan view of the pelvis-stabilizing device shown in FIGS. 1 and 2, under
tension and with the strap shown secured so as to maintain tension to keep the buckle engaged

while the device is fastened around a person of a minimum size for use of the device.

[0016] FIG. 4 is an isometric front view of end portions of the main body of the pelvis-
stabilizing device shown in FIGS. 1-3, illustrating the device secured and under tension ata - -

small circumference, as if to fit a slender person.

[0017] FIG. 5 1s an 1sometric view of a buckle usetul as a part of the pelvis-stabilizing device

shown in FIGS. 1-4.
[0018] FIG. 6 1s a sectional view of the buckle shown in FIG. 5, taken élong line 6-6 of FIG. 3,

with the buckle in a relaxed condition.

[0019] FIG. 7 is a view similar to FIG. 6, but showing the condition of the buckle when
subjected to a predetermined tension to cause the buckle to engage a strap that is a part of the
pelvis-stabilizing device shown in FIGS. 1-4. ' |
[0020] FIG. 8 is a view similar to FIG. 4 showing the pelvis-stabilizing and suppoﬁing device |
under tension so that the buckle engages the strap, at a larger circumference than that shown in

FIG. 4, as if properly in place on a larger person.

[0021] FIG. 9 is a view similar to FIG. 8, showing the pelvis-stabilizing and supporting device
with the strap under tension and engaged by the belt at yet a larger circumference than that *

shown in FIG. 8, as if properly secured in place on a yet larger person.

23-
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[0022] FIG. 10 is a view similar to FIG. 9, showing the pelvis-stabilizing and supporting
device with the strap under tension and engaged by the buckle as if properly secured in place

around a person of yet larger circumference, near the maximum for the size of the device.

MODES FOR CARRYING OUT THE INVENTION

[0023] Referring first to FIGS. 1-4 of the drawings which form a part of the disclosure herein,
a pelvis supporting and stabilizing device 12 for stabilizing a fractured pelvis, hereinafter often
called a pelvic sling, 1s shown in FIG. 1 ready for application to a person to provide stabilization
and support for a fractured pelvic ring by encircling the hip region of a person. A main body
portion 14 is of strong flexible material and has the general shape of a wide belt. A buckle 16 1s
attached to a first end portion 18 of the main body 14 by a small loop of a sfrap 20 of strong . | |
fabric such as woven webbing, permanently attached to the first end portion 18, as by being
sewn securely to it. As used herein the term “permanently attached” means that removal and |
reattachment are not easily accomplished by a user and cannot be accbmplished readily without
use of equipment such as that needed for initial manufacture. The fabric of the strap 20 also
defines a large loop 22, attached to the first end portidn 18 so that it can be used as a handle by a
person applying the pelvic slihg 12 to an injured person, as will be explained more tully

presently.

[0024] A central portion of the main body 14 may be covered on an exterior face by a sheet 24
of low friction flexible plastic material which will be exposed on the posterior side of a person

on whom the pelvic sling 12 is in use, facilitating movement of such person on a backboard or

other support.

[0025] At a second end portion 26, opposite the first end portion 18, an inner end 28 of an
elongate flexible strap 30 Is permanently attached to the main body 14, as by being sewn,
riveted, or thermally or sonically welded securely to the second end bortion 26 of the main body
14. The strap 30 extends longitudinally away from the second end portion 26, generally aligned
with the longitudinal axis 32 of the main body 14. An outer end portion 34 of the strap 30 mé;y |
include a loop 36 of strong faBric such as Nylon webbing attached to an intermediate portion 38
of the strap 30, which may be of heavier and consequently slightly stiffer, yet still tlexible,
webbing. The loop 36 may be securely sewn or otherwise permanently attached to the
intermediate portion 38 of the strap 30. The loop 36 is thus available for use as a handle to pull

the strap 30 away from the buckle 16, as will be explained more fully presently.

[0026] Pairs of holes 40 may be defined in the intermediate portion 38 of the stra'p' 30. The
holes 40 of each pair are aligned with each other transversely across the width 42 of the strap 30

and loop 36, which may be about two inches, for example. Adjacent pairs of holes 40 may be
-4- |
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evenly spaced apart longitudinally of the strap 30 at a pitch 44 of, for example, 0.625 inch, so as
to permit the etfective circumference of the pelvic sling 12 to be adjusted in increments small
enough to provide a desirable amount of tension in the pelvic sling 12 encircling a person’s hips

to stabilize a fractured pelvis.

[0027] The main body portion 14 may be of laminated fabric, and may include a central layer
of padding material (not shown), between an inner layer 46 of a comfortably soft yet strong
fabric such as a Nylon tricot material, on the side of the main body 14 intended to bé placed
against a person, and an exterior layer 48 of a strong fabric such as a tricot material ot Nylon or
another synthetic material brushed to produce a nap of fiber loops that can act as a loop-bearing
fastener material capable of being engaged matingly by a hook-bearing flexible faéténer material
such as that well known under the trademark Velcro. As used herein, the terms “loop-bearing
fastener material” and “Hook-bearing fastener material” will refer to fastener material that
functions similarly to the Velcro™ combination of loop-pile fabric aﬁd “thistle-cloth” to stick

removably together.

[0028] A binding 49 may be provided around the exterior margin of the main body 14, and an

adhesive may also be used to keep the inner and exterior layers 46 and 48 together with the

central layer.

[0029] An exterior side 50 of the intermediate portion 38 of the strap 30 may be cbvered by a
layer of a flexible loop-bearing fastener material 52, securely attached to the strap 30, as'by
being sewn to the webbing. Such loop-bearing fastener material 52 ideal!y' may be pfesent along
the entire exterior side or face 50 of the strap 30, the side that is exposed in the salﬁe general
direction as the exposed face ot the exterior layer 48, from a point abutting the outer end portion

34 to the second end portion 26 of the main body 14, and may be present on the inner end 28 of
the strap 30. .

[0030] A piece of hook-bearing tastener material 54 may be securely attached to'th'_e exterior
side 50 of the outer end portion 34 of the strap 30, as by being sewn to the webbing material
forming the loop 36. Thus the area of hook-bearing fastener material 54 may abut against the

loop-bearing fastener material 52 on the exterior side 50 of the intermediate portion 38 of the

strap 30.

[0031] At least one area 58 of hook-bearing fastener material is located on the second énd‘.'
portion of the main body 14. Advantageously, each area 58 may be a narrdw', elongate piece of
hook-bearing fastener material with a width 60 less than the width 42 of the strap 30, énd a
length 62, extending' generally parallel with the longitudinal axis 32 of the main body portion .14.
Such elongate areas 58 may be separated laterally from one another by a distance 64. For |

example, where the width 42 of the strap 30 is two inches, the width 60 of each area 58 may:be
-5- | i
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about 0.75 inch, and the distance 64 between areas 58 may be about one inch. The length 62
may be as great as can be accommodated in the second end portion 26 and thus méy be, for
example, in the range of about 5 inches to about 7.3 inches, depending on the size of the pelvic |
sling 12. As will be understood in light of subsequent explanation, the foregoing dimensions are
not critical, but the relationships of the width 60 and the distance 64 with the width 42 of the

strap 30 can provide significant functional advantages.

[0032] As may be seen in FIG. 2, when the pelvic sling 12 is properly in place on an injured
person, it encircles the person’s hips and buttocks at the level of the greatef trochantérs 66 and
the symphysis pubis,; with the main body portion 14 extending around the posterior of the |
person. The first and second ends 18 and 26 extend forward around the person’s body and
toward each other at the anterior side of the abdomen, with the strap 30 extending through thé
buckle 16 and doubled back toward the second end portion 26 of the main body portion 14, ‘
along the exterior of the pelvic sling 12. Although the pelvic sling 12 is shown cohsi.stently In
one orientation herein, it is to be understood that it may be symmetrical in shape, abéut the
central longitudinal axis 32, and thus can just as well be placed on a person with the buckle 16

and strap 30 oriented oppositely with respect to the person.

[0033] When the pelvic sling 12 is properly in place there is a preséribed amount of tension
maintained in the main body portion 14 as it encircles the injured person, so that a ‘fra‘ctu.re 70 in
the pelvic ring is reduced. That is, the portions of the fractured bone are héld together and
stabilized by the tension in the pelvic sling 12. This tension is maintained by engagement of the
buckle 16 with the strap 30. The desired amount of tension exerted on the buckle 16 by the strap
30 causes a portion of the buckle 16 to move, exposing pins 72 which extend through the ones of
a pair of holes 40. As shown in FIGS. 2, 3, and 4, the outer, or pulled end, part 80 ot the .
intermediate portion 38 of the strap 30 extends along the second end portion 26 of ’thé main body |
14, parallel with the outer surface of the exterior layer 48 when the device 12 is adjugted to a
nearly minimum circumference. The loop-bearing fastener material 52 on the exterior side 50 of
the strap 30 is aligned with and in mating contact with one of the areas 58 of hook- bearmg |
fastener material, as shown in FIG. 2, so that the hook-bearing material 58 is matingly engaged
with the loop-bearmg fastener material 52 on the strap 30. Mating engagement of the fastener
materials 58 and 52 is sufficient to maintain the tension in a portion 74 of the strap 30 between
the inner end 28 and the buckle 16 to keep the pins 72 engaged in the holes 40 and thus keep the
strap 30 engaged with the buckle 16.

[0034] The buckle 16 may be substantially similar to the buckle described 1n U.S.-Patent No.
7,008,389. Thus, as shown in FIGS. 5, 6, and 7, the buckle 16 includes two main parts a ngld
frame 82 and a sliding block 84. One side of the frame 82 is secured to the ﬁrst end portlon 18

-6-
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of the main body portion 14 by a small loop of the fabric of the strap 20. The slidi'ng‘ block 84 is
moveable relative to the buckle frame 82 in the directions indicated by the arrow 86L. The strap
30 may extend through the opening defined by the frame 82, sliding along the contact surface of
the curved face 87 of the sliding block 84 when the strap 30 is pulled to tighten the pelvic sling
12 about a person’s pelvis. A pair of holes 88 are defined in the sliding block 84, and the pins
72 extend into the holes 88, with their ends preferably flush with the face 87 when the buckle 16
is not in tension. When a pair of holes 40 in the strap 30 then move into alignment with the
holes 88 in the sliding block 84 the sliding block 84 is moved leﬁward toWard the pésition
shown 1n FIG. 6, so that the pins 72 protrude trom the holes 88 and can extend through the holes
40, thus engaging the strap 30 and preventing it from moving relative to the buckle 16, apart

from any differences in size between the pins 72 and the holes 40.

[0035] FIGS. 6 and 7 show a spring 90 positioned around one of the pins 72. An identical
spring 90 may be used on the other pin 72. The springs 90 are compressed Signiﬁcaﬁtly when
the sliding block 84 1s in its fully extended position, as shown in FIG. 5, so that substantial force
must be applied to the buckle 16 by tension in the straps 20 and 30 before the sliding block 84
begins to move relative to the buckle frame 82. Internal springs 90 are compressed further as the
sliding block 84 moves leftward toward the position shown in FIG. 6 when there is sufficient
tension in the strap 30. Flanges 92 on the buckle frame 82 are engaged by lips 94 on the shiding
block 84 when the sliding block 84 is in the fully extended position as shéwn in FIGS. 5 and 6,

thus withstanding the compressive force in the springs 90.

[0036] As the sliding block 84 moves leftward toward the position shown in FIG. 2 from the
position shown in FIG. 6, the lips 94 ride up and over the tops of the ramps 96 beneath the -
flanges 92, so that movement of the sliding block 84 may create an audible click as the slidiﬁg
block 84 moves along the pins 72 and the pins extend into the holes 40, indi'c‘ating to the user
that the buckle 16 1s engaged with the strap 30. Thereafter the inwardly directed elastic force 1n
the sides of the slidiﬁg block 84 presses the lips 94 against the ramps 96 and helps to keep the
pins 72 engaged 1n the holes 40, so that a slightly lower amount of tension in the poi'tion 80 of
the strap between thé pins 72 and the loop 36 1s sufficient to keep the sliding block in the
leftwardly depressed position, once the pins 72 have become engaged 1n th'e. holes 40 as shown |

in FIGS. 2 and 4.

[0037] As the strap 30, when the outer end 34 is pulled away from the buckle 16, passes over
the curved face 87 of the sliding block, when the predetermined tension is applied to the buckle
16 by the strap 30, the sliding block 84 moves, further compressing the springs 90 and alloW.ing
the pins 72 to extend from the holes 88 and proceed through the holes 40, preventing:further”
movement of the strap 30 around the sliding block 84. The holes 40 in the st'rap 30 may havé a

7.
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slightly larger diameter than the largest transverse dimension of the pins 72, éo that éngagement |
of the pins 72 in the holes 40 occurs easily and smoothly at the desired tension in the strap 30.
Thus, as described in previously mentioned U.S. Patent No. 7,008,389, when the proper amount
of tension has been reached in the portion of the pelvic sling 12 wrapped around an injured
person, the buckle 16 will engage the strap 30, and so long as tension in the pulled portion 80 of
the strap 30 extending beyond the buckle 16 is not greatly reduced, the pins 72 will remain |
engaged in the holes 40. It will be understood that the buckle 16 could be cbnstruétéd to include
only one pin 72 or more than two pins 72 and that the strap 30 could be provided with
compatibly located holes 40.

[0038] Once the pi.ns 72 have engaged the holes 40, tension should be substantially maintained
in the outer or pulled portion 80 of the strap 30, and the pulled portion 80 should be moved ‘
toward the person on whom the pelvic sling is being used and should be preséed aga-inst the '
outer end portion 26 of the main body 14 to engage the two mating kinds of fastener material

with one another to retain the strap 30 at the desired location.

[0039] It would be possible to use other buckles (not shown), instead of the buckle 16, so long
as such buckles can sense a predetermined amount of tension and engage the strap 30 in -

response.

[0040] As a result of the locations and sizes of the areas of hook-bearing fastenef material '5’4
and 58 and the loop-bearing fastener material 52 on the exterior tface 50 of the strap 30, the
portion 80 of the strap 30 extending outside the buckle 16 and being pulled by a person applying
the pelvic sling 12 to an injured person is able to be securely held by the combination of hook-
bearing fastener material and loop-bearing fastener material at any effective qircumférence of
the pelvis stabilizing pelvic sling device 12 at which the pins 72 of the buckle 16 may be |
engaged in a pair of holes 40 along the strap 30. Thus, as shown in FIGS. 2, 3, and 4, with the
effective circumference of the pelvic sling 12 at or near a minimum, the area of hook-bearing
fastener material 58 aligned centrally along the second end portion 26 of the main bbdy 1S
engaged with a confronting portion of the loop-bearing fastener material 52 on the.exteri'or side
50 of the strap 30. An available area of hook and loop fastener engagement is thus e.cjual to the
area of the hook-bearing fastener material 58 of one of the 3 strips shown in FIG. 1, Oahd the .
mated fastener materials can hold the outer, or pulled end, portion 80 of the strap 30 securely
enough to maintain enough tension in that portion 80 of the strap 30 so that the pins.72 of the

buckle remain exposed beyond the sliding block 84 and engaged in the holes 40 of the strap 30.

[0041] In FIG. 8, the pelvis-stabilizing pelvic sling 12 is shown in tension as when in placé on
a person having a larger girth, and the loop-bearing fastener material 52 of the intermediate

portion 38 of the strap 30 is not aligned with the area of hook-bearing fastener material 58. |

_8-
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Instead, as shown 1n FIG. 8 the hook-bearing fastener material 54 mounted on the loop 36 of the
outer end portion 34 is engaged with the loop-bearing fabric of the exterior layer 48 of the outer
end portion 26 of the main body 14 on each side of the centrally located area of hook-bearing
fastener material 58. As previously mentioned the fabric of the exterior layer 48 functions as
loop-bearing fastener material. Accordingly, engagement of the area of hook-bearing fastener
material 54 with the fabric 48 maintains sufficient tension in the outer, or pulled, portion 80 'of
the strap 30 to keep the pins 72 of the buckle 16 engaged in a pair of holes 40 in the strap 30, to
maintain the proper amount of tension in the pelvic sling 12 to support and stabilize a person’s
fractured pelvis. It will be apparent that the loop 36 could be located slightly differently with
the same position of the strap 30 with respect to the buckle, as shown in broken line. Thus the
hook-bearing fastener material 54 could engage the fabric of the exterior iayer 48 lafgely
between two of the areas 58 of hook-bearing fastener material, overlapping somewhat on each of

the areas 58, rather than by straddling a single area 58.

[0042] As shown in FIG. 9, with the pelvis-stabilizing pelvic sling 12 in place under proper
tension on a somewhat larger person than in FIG. 8, the hook-bearing fastener material 54 on the
loop 36 at the outer end 34 of the strap 30 may be engaged with loop-bearin’g. fastener materiél
52 at the inner end 28 of the strap 30 where it is attached to the second end portion 26 of the
main body 14 and may also be engaged with the fiber loops of the fabric of the exterior layer 48
of the outer end portion 26, to the extent that the area of hook-bearing fastener material 54

extends beyond the inner end portion 28 of the strap 30.

[0043] As may be seen in FIG. 10, with the pelvis-stabilizing pelvic sling 12 under fhe préper |
amount of tension to stabilize and support a fractured pelvis in an even lafger perséﬁ, the hook-
bearing fastener material 54 on the loop 36 at the outer end of the strap 30 can mate securely
with the loop-bearing fas:tener material 52 on the portion 74 of the strap 30 between the second
end portion 26 of the main body 14 and the buckle 16. The mated hook-bearing fastener
material 54 and 100p;-bearing fastener material 52 securely maintain sufficient tension in the
strap 30 as it Is engaged with the buckle 16 to keep the pins 72 engaged in a bair of holes 40 .i.n
the strap 30. | |

[0044] Thus by referring to FIGS. 4, 8, 9, and 10, it may be seen that, regardless of the
circumference of the pérson on whom the device 12 i1s being used, within a relatively wide range
of different circumferences, application of the device 12 is very straightforward. Asa result of
the availability and locations of the areas of tlexible fastener material of two mating kinds,
located on the second end portion 26 of the main body 14, on the strap 30, and on fh-e loop 36,
the outer, or pulled end, portion 80 of the strap 30 that extends beyond the buckle 16 can be

fastened securely enough to maintain tension in the strap 30 to act against the sliding block 84

9.



CA 02803517 2012-12-20
WO 2011/016824 | PCT/US2010/001682

and thus maintain engagement of the buckle 16 with the pins 72 in any of the pairs of holes 40

along the part of the strap 30 extending beyond the second end portion 26 of the main body 14.

[0045] As the inner end portion 28 of the strap 30 i1s permanently attached to the sgéond end
portion 26 of the main body 14, adjustment of the pelvic sling 12 to provide the required amount
of compression of the pelvis of an injured person is accomplished by pulling the strap 30
through the buckle 16, without first having to assemble any parts of the device. The pelvic

sling 12 is placed around the hips of an injured person suspected of having a broken pelvis by
sliding the main body portion 14 beneath the hips of the injured person. With the person lying
in a supine position, the exterior side of the main body 14, the side shown In FIG. 1, should be
downward. This permits the low friction plastic sheet 24 to slide easily along a surface of a
backboard or other surtace on which the person is resting, and exposes the necessary portions of

the pelvic sling 12 so that it can be fastened.

[0046] Proper application of the pelvic sling 12 to an injured person thus can be accomplis‘hed
simply and rapidly. First the sling should be placed at the level of the greater trochanters 66 and
symphysis pubis, and the loop 36 and strap 30 must be passed through thé opening iﬁ the frame
82 of the buckle 16 and around the curved face 87 of the sliding block 84. The pelvic sling can
be tightened around a pe.rson by pulling the strap 30 and the buckle 16 in opposite directions,
using the large loop 22 as a handle to pull toward the patient’s left, aé shown by the arrow 76,
and, by using the ]arge loop 36 as a handle, pulling the outer end 34 of the strap 30 in.the |
opposite direction when the strap 30 extends through the buckle 16 and is doubled back toward
the injured person’s right side, as indicated by the arrow 78 in FIG. 2. The strap 30 is thus '

| pulled through the buckle 16 until sufficient tension is achieved to move the sliding block 84
and allow the pins 72 to become engaged in a pair of holes 40 in the strap 30. While
maintaining tension in the outer portion 80 of the strap 30 against the buckle 16, the ﬂexiblé,'
fastener materials can be engaged in one of the several alignments as described ab(')v‘é to retain
the tension in the strap 30 relative to the buckle 16 and thus to keep the pins‘ 72 engziged in the
holes 40 of the strap 30 at any effective circumference of the pelvic sling 12 at which the pins 72

are able to become engaged in a pair of holes 40.

[0047] Thus, engaéement of the loop-bearing fastener material 52 éf the strap 30 with the
hook-bearing material in the areas 58 on the second end portion gives a first range of smallest
available effective circumferences of the pelvic sling 12. Engagement of the fabric of the outer -
layer 48 of the second end poﬁion of the main body 14 gives a second range of available,
somewhat larger effective circumferences of the pelvic sling 12. Finally, engagement of the area

54 of hook-bearing fastener material of the outer end 34 of the strap with the (copy) loop-
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bearing fastener material 52 on the intermediate portion 38 of the strap 30 gives a third range of

available effective circumferences, and the adjacent parts of the ranges overlap each other.

[0048] The pelvic sling 12 is made from a minimal number of components, and preferab]y of
materials which are, except for the springs 90, radiolucent, and is ready for application as

manufactured.

[0049] The pelvic sling 12 may be provided in various sizes. A normal size pel\{ic.slin'g 12
may have a length of its main body length 98 of it main body of, for example, 24 inchés, and
larger and smaller sizes may bé provided for use with very slender or very la;ge peréons. For a
normal size pelvic sling 12 the length of the strap 30 combined with the extent of the loop 36
may be similar to or slightly shorter than the main body length 98.

[0050] While the description above has described the use of hook-bearing fastener material
and loop-bearing tastener material, other two-component flexible fastener systems’cduld also be
used by similar placement ot areas of the two matable fastener kinds on the strap 30-and a

second end portion of a main body 14.

[0051] The terms and expressions which have been employed in the foregoing specification
are used therein as terms of description and not of limitation, and there is no intention in the use
of such terms and expressions of excluding equivalents of the features shown and described br
portions thereof, it being recognized that the scope of the invention is defined and ligﬁited only

by the claims which follow.
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WHAT IS CLAIMED IS:

1.

A device for stabilizing a fractured pelvis, comprising:

(a)

(b)

(€)

(d)

(€)

an elongate main body portion having opposite first and sec-
ond end portions;

a buckle fixedly attached to said first end portion of said main
body portion;

a flexible elongate strap having an inner end permanently
attached to said second end portion of said main body portion,
the strap extending away from the main body portion and
having an outer end portion opposite from said inner end
thereof, the strap being of a size to pass through the buckle
and the buckle being adapted to engage the strap so as to
interconnect the first and second end portions of the main
body portion with each other, and an intermediate portion of
the strap, located between the outer end portion of the strap
and the second end portion of the main body portion, having
an area of flexible fastener material of a first kind located on a
first side of the strap;

an area of flexible fastener material of a second kind that 1s
cooperatively mateable with the flexible fastener material of
the first kind, located on the outer end portion of the strap;

an area of flexible fastener material of the first kind located 1n
the second end portion of the main body portion where the
outer end portion of the strap can be fastened to the second
end portion of the main body portion by mating cooperation of
the respective areas of tlexible fastener material of the first
and second kinds, when the device is adjusted to a circumfer-

ence 1n a predetermined first range of circumferences; and
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(f)  an area of flexible fastener material of the second kind, lo-
cated on the second end portion of the main body portion
adjacent the area of flexible fastener material of the first kind,
where the mtermediate portion of the strap can be fastened to
the second end portion of the main body portion by mating
cooperation of the flexible fastener material of the first kind
located on the intermediate portion of the strap with the flexi-
ble fastener material of the second kind located on the second
end portion of the main body portion when the device 1s
adjusted to a circumference in a range of circumferences

smaller than said first range of circumterences.

The device of claim 1 wherein the area of said flexible fastener
material of the first kind on the intermediate portion of the strap
extends from the outer end portion of the strap to the second end

portion of the main body portion.

The device of claim 1 wherein, when the strap extends through the
buckle and 1s doubled back along itselt toward the second end
portion of the main body portion, the outer end portion of the strap
can be fastened to a selected one of either the intermediate portion of
the strap or the second end portion of the main body portion by
mating engagement of the areas of fastener material of the first and
second kinds, to hold the strap with the circumference of the device

in a third range of effective circumferences.

The device of claim 1 wherein the first kind of flexible fastener
material 1s a loop-bearing fastener material and the second kind of

flexible fastener material 1s a hook-bearing material.
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The device of claim 1 wherein the strap has a width and the second
end portion of the main body portion has located thereon at least two
of said areas of flexible fastener material of the second kind of
elongate shape and extending parallel with each other and separated

from each other by a distance less than the width of the strap.

The device of claim 5 wherein each of the areas of flexible fastener
material of the second kind located on the second end portion has a
width that 1s less than the width of the strap.

The device of claim 1 wherein the strap defines at least one hole and
the buckle includes a base portion and a slide portion and has at least
one pin projecting from the base portion, the slide portion having a
contact surface and being mounted over the at least one pin and
being movable relative to the base portion, and the slide portion
being spring-biased toward a non-engaging position in which the at
least one pin does not project beyond the contact surface of the shide
portion, whereby the strap is free to slide freely over the contact
surface until tension in the strap applies sutficient torce to the slide
portion to move the slide portion toward the base portion far enough
for the at least one pin to project beyond the contact surface of the
slide portion and engage said at least one hole 1n the strap, thereby

establishing a position of the strap with respect to the buckle at a

preselected tension level.

The device of claim 7 wherein the at least one hole includes a
plurality of holes at respective spaced-apart locations in the strap
between the outer end portion and the 1inner end of the strap.

- 14 -
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The device of claim 1 wherein the second end portion of the main
body portion has an outer layer of a flexible fabric having a nap ot
fiber loops capable of acting as a loop-bearing fastener material and
mating securely with a confronting area of hook-bearing tastener

material.

The device of claim 1 wherein the area of flexible fastener material
of the second kind located on the outer end portion of the strap 1s
located on the first side of the strap, so as to confront the area ot
flexible fastener material of the first kind on the intermediate portion
of the strap when the strap is engaged with the buckle and doubled
back along 1tself.

Apparatus for stabilizing a fractured pelvis, comprising:

(a) a belt including a strap defining at least one hole;

(b) a buckle including a base portion and having at least one pin
projecting from the base portion, the at least one pin being
dimensioned to fit in the at least one hole of the strap, and the
buckle also including a slide portion, the slide portion having
a contact surface, the slide portion being movable relative to
the base portion and being mounted over the at least one pin
and being spring-biased toward a non-engaging condition of
the buckle in which the at least one pin does not project be-
yond the contact surface of the slide portion and the strap 1s
free to slide over the contact surface, and the slide portion
being movable to an engaging condition of the buckle when
tension in the strap applies sufficient force to the slide portion
to move 1t toward the base portion far enough for the at least
one pin to project beyond the contact surface of the shide
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portion and engage said at least one hole in the strap, thereby
establishing a position of the strap with respect to the buckle at
a preselected tension level, and wherein the belt includes a
main body having a first end portion and an opposite second
end portion, said buckle being attached to said first end por-
tion of the main body and said strap extending from said
second end portion of the main body;

an 1nner end portion of said strap being attached to second end
portion of said main body and an outer end portion of said
strap being attached to said inner end portion and spaced apart
from said second end portion, said strap having an outer face
and including an area of said hook-bearing fastener material
on said outer face of said outer end part of said strap, and said
outer face of said inner portion of said strap including an area
of loop-bearing fastener material; and

an area of loop-bearing fastener material and an adjacent area
of hook-bearing fastener material being located on said second
end portion of said main body, whereby the hook-bearing
fastener material on the outer end portion of the strap can
selectively be engaged matingly with the loop-bearing fastener
material of said inner portion of said strap or with the
loop-bearing fastener material on the second end of said main
body when said strap is engaged by said buckle within a first
range of circumterences of said belt, and whereby said
loop-bearing fastener material of said inner portion of said
strap can be engaged with said hook-bearing fastener material
on said second end portion of said main body when said de-
vice 1s adjusted to a circumference within a second range of

smaller circumferences.
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