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TRACTION SPLINTS AND METHQODS OF USING TRACTION SPLINTS

Related Applications

This application claims priority to US. Patent Application Serial
No. 14/949 569, which was filed on November 23, 2015 and to U.S. Provisional
Patent Application Serial No. 62/086,509, which was filed on December 2, 2014, the
complete disclosures of which are hereby incorporated by reference for alf purposes.

The present disclosare is directed generally to traction splints and methods of
using traction splints.

Traction splints arc portable devices that provide external traction to an
injured Himb. Traction splints often arc ased as pre-hospital care to stabilize an
injured or fractured limb so that the mjurcd pationt may be transported more casily
and safely 1o a hospital or other care facility. Portable traction splints may bave utility
in many applications, such as military {c.g., battlefield injuries), emergency response,
wilderness first aid, and the like. Traction splints may be usced to stabilize leg injurics,
such as suspected or actual fractures of the fonun, tibia, or fibula, as well as upper and
fower arm imjuries (e.g., fractures to the humerus, radius, or ulna). Generally, a
traction splint inclades one or more straps that are used to sccure the injured himb o
an clongate support, and a mechanical device fo apply traction to the injured limb.
Examples of conventional fraction splints are disclosed in U5, Patent Nos. 6,913,587,
6,786,882, and 6,394,972 to Slishman, the complete disclosures of which are hercby

mcorporated by reference for all purposes.
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Brief Description of the Drawings

Fig. 1 is a schematic representation of examples of a traction splint according
to the present disclosure.

Fig. 2 is an elevation view of an example of a traction splhint according to the

(&3]

present disclosure, the traction sphint being in a collapsed configuration.

Fig. 3 is an clevation view of the traction splint of Fig. 2 in an extended
configuration.

Fig. 4 is a perspective view of a portion of an example of a traction splint
according to the present disclosure, showing a distal strap and a distal strap connector.
16 Fig. 5 is an clevation view of a portion of an example of a traction sphnt

according to the present disclosure, showing an outer member having an anti-rotation
feature.

Fig. 6 is a3 top plan view of a portion of an example of a traction sphint
according to the present disclosure, showing an inner member and a proximal strap.

15 Fig. 7 is a schematic representation of examples of a cord path for a traction
cord of a traction splint according to the present disclosure, viewed from the top.

Fig. 8 is a schematic partial cross-scctional representation of examples of &
cord path for a traction cord of a traction sphint according to the present disclosure,
viewed from the side.

20 Fig. 9 is a top plan view of an exampic of a traction splint according o the
present disclosure, the fraction splint being in an extended configuration, the proximal
strap and distal strap being in a right-limb orientation.

oy
i
i

Fig. 10 is a top plan view of the traction sphint of Fig. 7, with the proximal
strap and the distal strap being 1o a left-imb orientation.

25 Fig. 11 is a top plan view of a portion of an example of a traction sphint
according to the present disclosure, showing a tourniquet portion that may be mchuded
on the traction splint.

Fig. 12 is a schematic block diagrarn representing examples of methods of

using a traction splint accovding 1o the present disclosure.
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DEretailed Description

Figs. 1-12 provide examples of traction sphints 10 according to the presont
disclosure, componends of such traction splints, and/or moethods of using such traction
splints. Elements that serve a similar, or at least substantially similar, purpose are
labeled with like mmmbers in each of Figs. 1-12, and these elements may not be
discussed in detail herein with reference to cach of Figs. 1-12. Similarly, all elements
may not be labeled in each of Figs. 1-12, but reference numerals associated therewith
may be utilized herein for consistency. Elements, components, and/or features that
are discussed herein with reference to one or more of Figs. 1-12 may be inciuded in
and/or utihized with any of Figs. 1-12 without departing from the scope of the prosent
disclosure.

In general, elements that are likely to be included in a given (i.e., a particular)
example arc illustrated in solid lines, while clements that are optional to a given
example are illustrated in dashed lines. However, clements that are shown n solid
lines are not essential to all embodiments, and an element shown in solid lines may be
omitted from g particular embodiment without departing from the scope of the presont
disclosure.

Fig. 1 provides a schematic representation of examples of traction splints 10
according to the present disclosure.  Generally, traction splint 10 may include a
plurality of interconpecied clongate members 11 that are selectively configured, or
posttioned, between a collapsed, or stowed, configuration of the traction spliud and an
extended, or use, configuration of the traction splint. One or more adjustment
mechanisms 18 may be configured to selectively allow or restrict movement of a
respective clongate member 11 with respect to another clongate member 11 to
sclectively and reversibly extend and/or collapse traction splint 10 between the
coliapsed and extended configurations. In the collapsed configuration, a proximal end

~
‘
7

region 17 of traction splint 10 may be located a first distance from a distal end
region 13 of iraction splint 10, and in the extended configuration, proximal end
region 17 of traction sphint 10 may be located a second distance from distal end
region 13 of traction splint 10, the second distance being greater than the first
distance. Omne or more straps 28, such as a proximal sirap 30 adjacent a proximal end
region 17 of traction splint 10, 8 middle stvap 32, and/or a distal strap 34 adjacent a

distal end region 13 of traction splint 10, may be coupled to traction splint 10 and
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configured to secure traction splint 10 to a patient’s Himb or hmbs. Traction splint 10
may include 2 traction mechanism 70 that is configured to apply traction to the
patient’s luob such that respective clongate members 11 {e.g., an inner member 12
and an outer member 16} are pressed away from one another when a user applies a
tension force to an external portion 81 of a traction cord 74 adjacent proximal end
region 17 of traction splint 10.

In the following discussion, traction sphint 10 is described and illustrated in the
context of including a plurality of nesting, telescoping members that may collapse
mto cach other for increased portability {c.g., the collapsed configuration) and which
may adjustably extend outwardly from cach other when in use {c.g., towards the
extended configuration). For example, inner member 12 may be at least partially
nested, or positioned within, a middie member 14, which may in turn be positioned at
lcast partially within outer member 16 (e.g., at least a portion of middle member 14
may be positioned between inner member 12 and outer member 16). Traction
splint 10 may be configured to be sclectively and reversibly extended towards the
extended configuration by sliding inner member 12 in 2 longitudinal direction (e.g., in
the directions indicated by arrow 15} with respect to middic member 14 and/or outer
member 16, For example, inmer member 12 may be configared to be selectively
longitudinally shid with respect to middle member 14 (e.g., moved further into or out
of middle member 14) to adjust the overali length of traction sphnt 10, Additionally
or alternatively, muddle member 14 may be configured to be selectively longitudimally
shid with respect to outer member 16 (e.g., moved further into or out of outer
member 16) to adjust the overall length of traction sphint 10. Traction splint 10 may
be configured to be at least temporarily retained in a configuration between the
coliapsed configuration and the extended configuration, mclusive.  For example,
adjustment mechanism 18 may be configored to selectively temporarily retain traction
splint 10 in the coliapsed configuration, in the extended configuration, or at any
desired and/or predetermained length in between, as desired.

In Fig. 1, waction sphint 10 is shown including three telescoping members,
namely, inmer member 12, middie member 14, and outer member 16, 1t is within the
scope of the present disclosure that traction splint 10 may inclode only two clongate
members 11 (e.g., ner member 12 and outer member 16) or more than three

clongate members 11 (e.g., inner member 12, two or more middle members 14, and
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oater member 16). Traction splint 10 may be adjustable to a plurality of different
extended configurations {e.g., may be sclectively and reversibly adjustable to s
plurality of different lengths) so that it may be appropriately sized for use on a varicty
of sizes of patients {e.g., adults and pediatric patients) as well as for use with a variety
of different limbs {e.g., the same traction sphnt 10 may be configurable for ase on
both upper limb injuries and lower limb injurics). Once extended from the collapsed
configuration towards the extended configuration, to the desired length, traction
splint 10 may be configured to be mumediately ready for securement to the patient’s
Hirub, without further assembly.

The plurality of elongate members 11 may be coupled together or otherwise
interconnected via any suitable mechanism that enables this selective and reversible
positioning of the members between the collapsed and extended configurations of the
traction sphint.  As cxamples, the plurality of clongate members 11 may include
telescoping members that vest at least partially within cach other, binged members
that are interconnected by hinges, and/or clamped members that are sclectively
clamped, or otherwise fastened together. In some cxamples, the clongate members 11
are at least substantially non-rotatable about a longitudinal axis 35 with respect to
cach other. For example, inner member 12 may be at least substantially non-rotatable
with respect to middle member 14 and/or outer member 16, Additionally or
alternatively, middle member 14 may be at least substantially non-rotatable with
respect 1o outer member 16,

Traction sphint 10 may inchude a plorality of adjustment mechanisms 18 that
may be configured (o adjust the length of traction splint 10. For example, adjustment
mechanisms 18 may include a first adjustment mechanism 24 and a second
adjustment mechamsm 21, but fraction splints 10 according 1o the present disclosure
may include more or fewer adjustment mechanisms 18, First adjustment
mechanism 24 may be configured to selectively and reversibly allow movement {e.g.,
at Jeast substantially longitudinal movement along arrow 135) of mer member 12 with
respect to middie member 14 and/or with respect to outer member 16, Second
adiustment mechanism 21 may be configured to selectively and reversibly allow
movement {c.g., at lcast substantially longitudinal movement along arrow 15} of

middle member 14 with respect to outer member 16.

(&3]



WO 2016/089679 PCT/US2015/062429

(&3]

16

is

20

30

First adjustment mechanism 24 may generally function as clamp, wherein
tightening of the clamp may be configured to prevent movement of inner member 12
with respect o middle momber 14 and/or outer member 16, In some examples, a
post 26 may be positioned to extend through inner member 12 and/or outer
member 16, Post 26 may, for example, be coupled to middle member 14 adjacent a
proximal end 100 of middle member 14. A flange or bhead portion 84 of post 26 may
be positioned adiacent an outer surface 31 of middic member 14 {or adjacent an outer
surface 33 of ooter member 16, in examples without a middle member 14), and a
threaded portion 82 of post 26 may cxtend adiacent outer surface 31 of middle
member 14, opposite head portion 84, Tn some examples, post 26 may be threaded
along substantially its entire length. In some cxamples, post 26 may be threaded
along just 8 portion of its length. In some examples, first adjostment mechanism 24
may inciude a holiow shaft 86 positioned within inner member 12 and middie
member 14, such that post 26 cxtends through ioner member 12 and wuddie
member 14 via hollow shaft 86.

A nut portion 27 may be coupled to threaded portion 82 such that tightening
nut portion 27 relative to threaded portion 82 of post 26 is configured to prevent
movement of inner member 12 with respect to middle member 14 {or with respect 1o
outer member 16 n examples without middle member 14).  For example, nut
portion 27 may be threaded outo threaded portion 82 of post 26 uutil head portion 84
and out portion 27 fogether clamp wudddic member 14 and at least substantially
provent longitudinal movement of inner member 12 with respect to mddle
member 14 {or outer member 16). Selective loosening of nut portion 27 relative to
threaded portion 82 may allow movement of joner member 12 with respect to middle
member {4 {or outer member 16), for adjstment of the length of traction sphint 10.
The farther that inner member 12 is extended out from within middie member 14 {or
outer member 16), the longer the length of traction splint 10 as it is moved toward its
extended counfiguration. Similarly, the farther that tmer momber 12 is inserted o
niddle member 14 (or outer member 16), the shorter the overall length of traction
splint 10 as it is moved toward its collapsed configuration.

Second adjustment mechanism 21 may include, for example, a plunger 20 that
may be spring-biased and coupled to middle member 14, and a plurality of adjustment

holes 22 formed in cuter member 16, Plunger 20 may be spring-biased to extend
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through a respective one of the plorality of adjustment holes 22 when plunger 20 is
not depressed.  Traction splint 10 may be configured to be extended towards the
extended configuration by depressing plunger 20 and sliding middle member 14
fongitadinally with respect to outer member 16 until middle member 14 15 positioned
such that plunger 20 extends through the desired respective adjustment hole 22 of
outer member 16.

When plunger 20 cxtends through a respective adjustment hole 22, middle
member 14 may be sobstantially prevented from moving with respect to outer
member 16, In order to adjust middle member 14 with respect to cuter member 16,
phunger 20 may be pushed radially inward through the current respective adjustment
hole 22 through which plunger 20 is positioned, in order to permit longitudinal
movement of middle member 14 with respect to outer member 16, As middle
member 14 is moved (c.g., longitudinally slid in and/or out of outer member 16),
plunger 20 may be moved toward a concentric position within a different respoctive
adiustment hole 22. Once planger 20 is positioned substantially concentrically to the
different vespective adjustment bole, phmger 20 may, due to s spring bias, be
configured to automatically cxtend through the differenmt respective adjustment
hole 22, thereby locking middle member 14 into 2 new position with respect to outer
member 16, If it is desired to move middle member 14 further, plunger 20 again may
be pushed radially inward through the respective adjustment hole 22 in order fo
permit further movement of vuddle member 14 relative to outer momber 16,

Cuter member 16 may include a plurality of adjustment holes 22 spaced along
the length of outer member 16, to allow traction splint 10 to be adjusted to a plorality
of overall lengths. The number of adjustent holes 22 may vary, such as to define a
corresponding number of predefined adjustment positions, or lengths, of the traction
splint 10 and/or its clongate members 11, For example, outer member 16 may include
twi or more, three or more, four or more, five or more, siX OF MOrS, SCVED OF MOTL,
eight or more, nine or more, and/or ten or more spaced-apart adjustment holes 22.
The farther that middie member 14 15 extended out from within outer member 16, the
longer the length of traction sphint 10, Similarly, the farther that middle member 14 38
pushed into outer member 16, the shorter the overall length of fraction splint 10, as it

is moved towards s collapsed configuration.
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Second adjustment mechanism 21 may thus be configured to selectively and
reversibly allow adjustment of and retain the position of middle member 14 with
respect to outer member 16 without relying on friction between the tespective
members. Some conventional adjustable splints utihize an extension mechanism that
involves twisting the members with respect to one another, and relies on friction to
retain the extended position. These conventional adjustable splinis may be subject o
unintentional loosening during use.  Adjustment mechanisms 18 of the present
disclosure, such as second adjustment mechanism 21, may be configured to prevent
such unintentional lovsening, as phlunger 20 may be counfigured to prevent further
longitudinal shiding of middle member 14, in etther diroction, with respect to outer
member 16 until plunger 20 is depressed.

The previcusly described phunger 20, adjustment holes 22, and post 26 with
head portion &4 and nut portion 27 arc but two cxamples of suitable adjustment
mechanisras 18 that may be used to sclectively secure eclongate members 11 of
traction sphint 10 relative to one ancther to position traction splint 10 in a selected
configuration. It is within the scope of the preseni disclosure that any suitable
mechanism and/or structure, including spring-biased mochanismos, friction-lock
mechanisms, cam mechanisms, and the ke, may be utiized as adjustment
mechanisms 18 {e.g., as first adjustment mechanism 24 and/or second adjustment
mechanisim 213 Further, the same or different types of adjustment mechanisms 18
may be utilized to selectively position imner member 12 with respect to nuddie
member 14, and/or to position middle momber 14 with respect to outer member 16,
For cxample, a respective post 26, head portion 84, and nut portion 27 also may be
utilized to secure middie member 14 with respect to outer member 16

Some examples of traction sphnts 10 according to the present disclosure may
inclade an anti-rotation feature 102 that is configured to prevent rotation of middle
member 14 with respect to outer member 16 as middle member 14 s moved
longitudinally with respect to outer member 16, Aunti-votation feature 102 alse may be
configured to prevent rotation of middie member 14 with respect to outer member 16
when middle member 14 is secured or locked into a longitudinal position {e.g., when
fraction splini 10 is at least partially extended towards the extended configuration)

with respect 1o outer member 16,
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Additionally or alternatively, anti-rotation feature 102 may be configured to
prevent separation of middle momber 14 from outer member 16 {e.g., anti-rotation
feature 102 may serve as a stop, to prevent middle member 14 from extending too far
with respect to outer member 16, therchby preventing middle member 14 from
extending completely out of outer member 16 as traction splint 10 s extended
towards the eoxtended configuration). Anti-rotation feature 102 additionally or
alteroatively may be referred to as an anti-rotation mechanism 102 and/or as an anti-
separation mechanism 102,

For cxample, anti-rotation feature 102 may include a longitudinally-extending
slot 104 formed in outer member 16, and a pin 106 coupled to middle member 14 (or
mner member 12, in examples without a middie member 14), such that pin 106 is
positioned to extend at least partially, and optionally completely, through
longitudinally-exiending slot 104 of outer member 16, In some cxamples, pin 106
may be formed integrally with middle member 14 (or formed integrally with mner
member 12). Pin 106 may be configured to travel longitudinally along longitudinally-
extending slot 104 as middle member 14 {or inner member 12} is moved with respect
to outer mernber 16, Longitudinally-extending slet 104 and pin 106 may be sized and
shaped relative to each other such that pin 106 allows hittle to no circumferential
rotation of middie member 14 with respect to outer member 16, about longitudinal
axis 35. For example, the diameter (or other dimension) of pin 106 may be only
shghtly smaller than the width of longitudinally-cxtending slot 104 in some examples.
Because pin 106 may be coupled to middle member 14, as middle member 14 is
longitudinally moved with respect to outer member 16, pin 106 also moves
longitudinally with respect to outer member 16, and therefore travels along
fongitadinally-extending slot 104, Longitudmally-extending slot 104 may therefore
serve as a track, or vace, setting the circumferential orientation of middie member 14
with respect to outer member 16, Ends 108 of longitudinally-cxtending slot 184 may
be positioned to prevent roiddle member 14 from extending too far out of or too far
mtoe outer member 16, For example, when middle member 14 is moved in a given
direction with respect to outer member 16 such that pin 106 reaches either respective
end 108 of longitudinaliy-extending slot 194, such interaction of pin 106 with the
respective end 108 may prevent further movement of middie member 14 with respect

to ocuter member 16 in that direction.
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As discussed, traction splint 10 may include a plurality of straps 28 that are
configured to secure traction splint 10 to a patient’s limb. For example, the plurality
of straps may include proximal strap 30, muddle strap 32, and/or distal strap 34, with
gach strap 28 being coupled to one or more respective elongate members i1 of
traction splint 10, Distal strap 34 may be coupled, for example, to cuter member 16
adjacent distal end region 13 of traction splint 10, such as adjacent a distal end 36 of
owter momber 16, Proximal strap 30 may be coupled, for example, to inner
member 12 adjacent proximal end region 17 of traction splint 1{, such as adjacent a
proximal cnd 38 of inner member 12. In this manner, straps 28 may be positioned and
sceured to traction spling 10 such that straps 28 do not interfore with movement of
clongate members 11 while extending traction splint 10 towards an extended
configuration.

Middle strap 32 may be coupled to outer member 16, typically positioned
between distal ond 36 of outer member 16 and a proximal end 40 of outer raember 16,
Middle strap 32 may be slidably arranged on outer member 16, such that mddle
strap 32 may be adjustable to be positioned substantially anywhere along the iength of
outer momber 16 {(e.g., middie strap 32 may be configured to be selectively moved in
a longitudinal direction with respect to inner member 12 and outer member 16).
Middle strap 32 may be used to provide additional support to the traction splint 10
and/or a patient’s imjured limb to which the traction splint is secured. Middie strap 32
may be configured to assist in restricting relative retation and/or axial adjustiment of
traction splint 10 on a patient’s limb, and as such may be described as providing, or
mereasing, rotational stability or rotational positioning of traction splint 10 on the
patient’s limb. In some exanples, middle strap 32 may be selectively removable from
traction splint 10, For example, in certain apphications, middle strap 32 may be
unnecessary in securing traction splint 10 to a patient, and thus may be removed.
Middie strap 32 optionally may be utilized as a carry strap, a belt, and/or for lifting,
melading lifting of an tyured individual. Some cxamples of fraction splints 10 may
mehide only proximal strap 30 and distal strap 34, without middle strap 32.

In some examples, each of straps 28 may be color-coded in order to aid users
i applying traction splint 10 to a pationt. For example, proximal strap 30 may be a
first color, middle strap 32 may be a second color, and/or distal strap 34 may be a

third color, where none of the first, second, and third colors are the same. Use of

1
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color-coded straps 28 may aid users in correctly orienting traction splint 10 and more
castly identifying, for example, which of straps 28 is proximal strap 30 and which of
straps 28 is distal strap 34, Additionally or alternatively, other identitving features
may be mchided to aid in distinguishing the respective straps 28 from one another,
such as the use of colored portions, stripes, different mailerials, tags, markings, labels,
and/or different colored strap fasteners 42 secured to different respective straps 28,

In some cxamples, proximal strap 30 may include a rubberized portion and/or
a coating, such as inclading 2 plorality of embedded elastic fibers integrated ito
proximal strap 30. Such a rubberized portion may, in some cxamples, impart some
clasticty to at least a portion of proximal strap 30, such that it s configured to
resiliently stretch i response 1o application of a sufficient tensile force. Additionally
or alternatively, the rubberized portion or coating may be configuved to increase
friction, thereby improving grip when secured to a patient’s Hmb aond resiricting
rotation ot other adjustmont of the strap after the strap is secured arcund the patient’s
Hmb. Similarly, in some examples, distal strap 34 may include a rabberized portion
and/or a coating, sach as including a plorality of embedded elastic fibers integrated
into distal strap 34. Such a rubberized portion may, in some cxamples, impart some
clasticity to at least a portion of distal strap 34, such that it is configured to resibiently
streteh in response to application of a sufficient tensile force,  Additionally or
alternatively, the rubberized portion or coating may be configured to increase friction,
thereby improving grip when secured to a paticot’s Bmb, as discussed.

Proximal strap 30 and distal strap 34 may be moveably coupled to inner
member 12 and outer member 16, respectively, using a respective sirap connector 56.
For cxample, a proximal strap comnector 58 may be counfigured to couple proximal
strap 30 to inner member 12, and a distal strap commector 60 may be configured to
coople distal strap 34 to outer member 16, Each strap connector 56 may be
configured to allow free rotation or other movement of the respective strap 28 {e.2.,
the entite respective strap 28 and/or the entire respective strap fastener 42) relative to
the respective elongate member 11 to which the strap is coupled. Tn other words,
proximal strap 30 may be configured to rotate about the point where it is secured to
mner member 12 {c.g., about proximal sirap connector 58), and/or distal strap 34 may
be contigured to rotate about the point where it is secured 1o outer member 16 {e.g.,

about distal strap conmector 60). This rotation of the strap 28 relative to the

1



WO 2016/089679 PCT/US2015/062429

(&3]

16

20

30

corresponding elongate member 11 may include rotation of the entire strap 28 arcund
and/or about the clongaie momber. In this manner, traction splint 10 way be
configured to be sclectively used i a right-Emb orientation or i a left-Hob
orientation, It which one or more tespective straps 28 are in a different posifion with
respect to elongate members 11 in one orientation than in the other. As examples, the
left-limb and right-limb orientations may correspond to orientations in which the
straps secure traction sphint 10 with the members (12, 14, 16) against a corresponding
portion of the patient’s Bmb, such as an anterior portion, a posterior portion, a medial
portion, or a lateral portion.

In some examples, proximal strap 30 may be configured to be selectively
rotated with respect to inmer member 12 such that proximal strap 30 is rotatable in a
plane that is at least substantially perpendicular to a cross-sectional plane defined by
the cross-sectional area of inner member 12. For example, proximal strap 30 may be
configured to be seloctively rotated with respect to inumer member 12 by at least 90
degrees, at least 180 degrees, and/or at least 360 degrees in the plane. In some
cxamples, the entirety of proximal strap 30 may be configured to be seleciively
rotated with respect to inner menber 12, In some examples, a region of proximal
strap 30 that is coupled to nner member 12 may be configured to be selectively
rotated with respect to inmer member 12.

Additionally or alternatively, distal strap 34 may be counfigured to be
sclectively votated with respect to outer member 16 such that distal strap 34 i
rotatable in a plane that is at least substantially perpendicular to a cross-sectional
planc defined by the cross-sectional arca of outer member 16, For example, distal
strap 34 may be configured to be sclectively rotated with respect fo outer member 16
by at least 90 degrees, at least 180 degrees, and/ov at least 360 degrees m the plane.
In some examples, the entirety of distal strap 34 may be configured to be selectively
rotated with respect to outer member 16,  In some eoxamples, a region of distal
strap 34 that 15 coupled to outer member 16 may be configured to be selectively
rotated with respect to outer member 16,

Strap connectors 56 {c.g., proximal strap connector 58 and distal strap
connector 60} may each comprise one or more fasteners, or fastening components,
such as one or more pins, grommets, eyelets, rivets, and/or bolis. Some strap

connectors 56 may include at least a first fastening component and a second fastening
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component, where one of the fastening components is sobstantially stationary with
respect to a respective clongate member 11, while the other of the fastening
components is configured to selectively rotate about the first.

In some examples, respective straps 28 may be configured such that respective
free ends 46 may be rotated and/or oriented independently of respective terminal
ends 48. For example, proximal strap 30 may be formed by a proximal first strap
portion 62 and a proximal second strap portion 64 that are separate from one another
{e.g., proximal strap 30 may be formed by two distinct proximal straps or strap
segments) and are free to articolate or rotate independent of cach other, abowt
proximal strap connector 58, Proximal first strap portion 62 may cxtend from free
end 46 of proximal strap 30 to a second end adjacent proximal strap connector 58,
Proximal second strap portion 64 may extend from terminal end 48 of proximal
strap 30 to a sccond end adjacent proximal strap connector 58,  Additionally or
alteroatively, distal strap 34 may be formed by a distal first strap portion 66 and a
distal second strap portion 68 that are separate from one another {¢.g., distal strap 34
may be formed by two distinct distal straps or strap segments) and are free to
articulate or rotate independent of each other, about distal strap counector 66, Distal
first strap portion 66 may extend from free end 46 of distal strap 34 10 a second end
adjacent distal strap comnector 60. Distal second strap portion 68 may extend from
terminal end 48 of distal sirap 34 to a sccond end adjacent distal strap connector 60,

To secure traction splint 10 10 a patient’s limb or Hmbs, one or more of
proximal strap 30, middle strap 32, and distal strap 34 may mclode a respective strap
fastener 42. For example, proximal strap 30 may include a proximal strap fastener 43
and distal strap 34 may include a distal strap fastencr 45, cach of which may be an
example of strap fastener 42, Proximal strap fastener 43 may be configored to secure
proximal strap 30 around the patient’s limb such that proximal strap 30 forms a
proximal loop 47 {scen in Fig. 3) around the patient’s limb when proximal strap
fastener 43 is engaged. In this manuver, proximal strap 30 may be configured to secure
traction splint 10 (e.g., inner member 12 of traction splint 10} to the patient’s lmb
adiacent proximal end region 17 of traction splint 10, Similarly, distal strap
fastener 45 may be configured to secure distal strap 34 around the patient’s limb such
that distal strap 34 forms a distal loop 49 (seen in Fig. 2) around the patient’s himb

when distal strap fastener 45 is engaged. In this mamer, distal strap 34 may be
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configired to secore traction sphint 10 {e.g., outer member 16 of traction sphint 10) to
the patient’s limb adjacent distal end region 13 of traction splint 10. In some
cxamples, niddle strap 32 may mclude a middle strap fastener 51 configured to
secure middle strap 32 in a middle loop around the patient’s Hmb.

The circumference of proximal loop 47 (Fig. 3) may be sclectively increased
and decreased. For example, 8 respective free end 46 of proximal strap 30 may
extend away from traction splint 10 for a distance sufficient that proximal strap 30
may be wrapped around a patient’s limb.  Free end 46 of proximal strap 30 (or
another portion of proximal strap 30) may cngage with proximal strap fastener 43
adiacent terminal end 4% of proximal strap 30 to create proximal loop 47, Proximal
strap fastener 43 may be configured for selective adjustment of the civeumference of
proximal loop 47, such as by pulling free end 46 through proximal strap fastener 43 to
tighten proximal loop 47. Similarly, the circumfercnce of distal loop 49 (Fig. 2) may
be selectively mcreased and decreased.  For cxample, a respective free cod 46 of
distal strap 34 may extend away from traction splint 10 for a distance sufficient that
distal strap 34 may be wrapped around a paticot’s Hmb. Free end 46 of distal strap 34
{or another portion of distal strap 34) mway cngage with distal strap fastener 45
adjacent terminal end 48 of distal strap 34 to create distal loop 49, Distal strap
fastener 45 may be configured for sclective adjustment of the cireumference of distal
loop 49, such as by pulling free end 46 through distal strap fastener 45 to tighten
distal loop 49,

Strap fastencrs 42 may be configured to be selectively and reversibly rotated
via the respective sirap connector 56, depending on whether traction splint 10 is being
used on a paticnt’s right limb or left Hmb. For exanple, proximal strap fastener 43
may be configured to be selectively and reversibly rotated, via proximal strap
connector 58, with respect to nner member 12 between a left-bmb orientation and a
right-limb oricntation, wherein, in the right-limb orientation, traction sphint 10 is
configured for sccurement to a patierd’s right limb, and wherein, in the lett-luoh
orientation, traction splint 10 is configured for securement to a patient’s left Hmb.
Additionally or alternatively, distal strap fastener 45 may be configured to be
selectively and reversibly rotated, via distal strap connector 69, with respect (o outer

member 16 between the lefi-limb orientation and the right-lmb orientation.
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Strap fasteners 42 {e.g., proximal strap fastener 43, middie strap fastener Si,
and/or distal strap fastener 45) may include any suitable fastener, soch as one or more
clips, buckles, clasps, buttons, snaps, D-rings, Velero® portions, cam buckles, lever
buckles, side-squeeze buckles, and/or any other type of fastener suitable to seawme a
respective strap 28 in a respective loop arcund a patient’s limb. One or more strap
fasteners 42 may include one or more respective ladderlock portions 57, which may
allow cach respective strap 28 to be tightened and may employ friction fo retain the
strap in a tightened position.

Une or more strap fasteners 42 may be a one-part fastener (such as g cam
buckle, lever buckie, or D3-rings), such that a respeective free end 46 of the strap 24
may be inserted into the strap fastener and pulied through until the strap s sufficiently
taut arpund the patient’s hmb. In some examples, the one-part strap fastener may be
closed (such as in the case of a cam or lever buckle) to secure the strap in position
around the patient’s lunb.  Additionally or alternatively, one or more strap
fasteners 42 may be a two-part fastener, having a respective first fastener part 52 and
a respective second fastencr part 54 configured to engage with one another in order to
seeure the strap around the paticnt’s limb.

In some such examples, first fastener part 52 may be positioned adjacent a
respective terminal end 48 of the strap 28,. Second fastener part 54 may be positioned
elsewhere on the strap, such as adjacent a respective free end 46, or clsewhere along
the length of the strap. o cxamples where strap fastener 42 is a two-part fastener,
strap fastener 42 may be, for example, a side-release buckle {which also may be
known as a side-squecze buckle) having a fomale portion (e.g., first fastener part 52)
and a malec portion (e.g., sccond fastencr part 54), such that the male portion is
configared 1o be mserted within the female portion to secure the buckle, thereby
securing the respective strap 28 in a vespective loop around the patient’s himb. When
it 1s desired to release the loop and vemove traction splint 10 from the patient’s Hmb,
respective strap fasteuners 42 may be released, and respective straps 28 may be
removed from the fasteners to undo the respective strap loops. For example, the sides
of a side-squeere buckle fastener may be squeezed to release the buckle and separate
the male portion from the female portion.

One or more of proximal strap 30, muddle strap 32, and distal strap 34 may

inclade a pad, or padded portion, 44. For example, padded portion 44 may inclade a
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proximal padding portion 53 coupled to proxdmal strap 30 and/or a distal padding
portion 55 coupled to distal strap 34. Padded portions 44 may be configured to be
positioned between a respective strap fastener 42 and the paticnt’s Hmb, so as 1o
lessen discomfort that may be caused by strap fastener 42 being in divect contact with
the patient’s limb. For example, padded portions 44 may be configured to provide
cushioning to the pstient’s lmb. CUne or more respective straps 28 {(or portions
thereof) and/or one or more respective strap fasteners 42 (or portions thereof) may be
covupled to a respective padded portion 44.

Respective padded portions 44 may extend along substantially the entire
length of one or more of proximal strap 30, middie strap 32, and distal strap 34 in
some examples. In other examples, a respective padded portion 44 may be present at
just a portion of one or more of proximal strap 30, middle strap 32, and distal strap 34.
Padded portion 44 may include cushioning and/or may comprise a softer, more
flexibie, more compressible, and/or more resilient material than other portions of the
strap 28. In some examples, padded portion 44 may be located adjacent a respective
terminal end 48 of a respective strap 2¥ and/or adjacont a respective sirap fastener 42
of one or more of proximal strap 30, vdddie strap 32, and distal strap 34,

Once traction sphint 10 15 secured to the patient’s limb via strap fasteners 42,
traction mechanism 70 may be engaged to apply traction sach that inner member 12
and outer member 16 are pressed away from one ancther.  Such traction may help to
stabilize the patient’s limb and/or reduce the patient’s pain by applying tension in
opposite directions and transmitting such traction to the patient’s hmb via proximal
strap 30 and distal strap 34. For example, when traction mechanism 70 is engaged,
inner merber 12 and outer member 16 may be pressed away from one another, which
may cause the respective portion of the patient’s hmb to which proximal strap 30 is
secured to be pressed away from the respective portion of the patient’s Hmb to which
distal strap 34 is sccured. Traction splint 10 may be configured such that traction
mechanisrn 70 may be engaged adjacent proximal end region 17 of traction splint 10,

Traction mechanism 70 generally may include a pulley mechamism 72
contained within inner member 12, middie member 14, and/or outer member 16, and
fraction cord 74, which may be configured to cngage fraction mechanism 70
Traction cord 74 may include an internal portion 79 positioned at least partially within

inner member 12, middle member 14, and/or outer member 16, where internal
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portion 79 may be coupled to and/or engaged with polley mechanism 72, External
portion 81 of traction cord 74 may cxtend from inner member 12, such as adjacent
proximal end region 17 of traction splint 10, Proportions of fraction cord 74 that are
internal and external may change as traction splint 10 is extended towards the
extended configuration and/or collapsed towards the collapsed configuration. For
example, as inner member 12 1s extended out from middic member 14, the length of
wmternal portion 79 of traction cord 74 may decrease, and the length of cxternal
portion 81 may increase. As tension is released from external portion 81, the length
of external portion 81 may decrease, and the length of intornal portion 79 may
fncrease.  Traction mechauvism 70 may be configured such that applying a tension
force to external portion 81 of traction cord 74 (¢.g., pulling external portion 81 of
traction cord 74 away from proximal end region 17) causes traction splint 10 to apply
traction {e.g., causes proximal end 38 of inner member 12 and distal end 36 of outer
member 16 to move longitudinally further away from cach other).

A stopper 76 may be coupled to external portion &1 of traction cord 74, such
as to 2 free end 78 of external portion 81, Stopper 76 may be configured to serve as 3
handle for a user, such that pulling stopper 76 away from inuer member 12 causes
traction splint 10 to apply fraction when secured to a patient’s Hmb (e.g., stopper 76
may be casier to hold on to than the traction cord 74 itself). Stopper 76 thus
additionally or altematively may be reforred to as a pull 76, a handlc 76, and/or 3 hand
grip 76. In some cxamples, stopper 76 may simply be a knob or clongated portion
tied to or otherwise secured to free end 78 of traction cord 74, but other configurations
are also possible. Additionally or alternatively, siopper 76 may be configured to limit
the extent to which traction cord 74 may be drawn futo inmer menmber 12 as traction
splint 10 15 extended towards the extended configuration and/or collapsed towards the
collapsed configuration. For example, stopper 76 may be configured to prevent free
end 78 of traction cord 74 from being drawn into inner member 12, such as by being
sized to be too large to enter inner mersber 12, Thus, as traction cord 74 1s pulled Udo
mmer member 12 {(e.g., as the length of external portion 81 is decreased, such as when
traction splint 10 is collapsed), stopper 76 may prevent at least a portion of traction
cord 74 adjacent free end 78 of traction cord 74 from being drawn into inner

member 12, by virtue of free end 78 being secured to stopper 76 and being prevented
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from entering inner member 12 due 1o the relative sizes of stopper 76 and inner
member 12

Internal portion 79 of traction cord 74 may be engaged with pulley
mechanism 72, such that traction splint 10 has a mechanical advantage in applying
traction to a patient’s limb. For example, pulley mechanism 72 may include one or
more structures positioned within inner member 12, middle member 14, and/or outer
member 16, around which traction cord 74 may be wrapped, in order to create the
pulley. In some examples, such structupes may include a portion of a respective
adiustment mechanism 18 (c.g., first adjustment mechanism 24) and an anchor pin 99
positioned within nner member 12, middle member 14, and/or outer member 16, In
some examples, anchor pin 99 may be coupled to inner member 12, such as adjacent a
distal end 39 of nner member 12 (Fig. 6). Traction cord 74 {e.g., internal portion 79
of traction cord 74) may inchude an anchor loop 98 (Figs. 7-8) that is anchored around
anchor pin 99, with anchor loop 98 being adjacent the opposite end of traction cord 74
from free end 78. Pulley mechanism 72 may include a portion of first adjostment
mechanism 24, such as post 26 and/or hollow shaft 86. For cxample, traction cord 74
may also travel around or otherwise be coupled to post 26, or traction cord 74 may
fravel around or otherwise be coupled to hollow shaft 86.

In one specific example, anchor loop 98 may be secured to anchor pin 99, and
traction cord 74 may follow a cord path that travels from anchor pin 99, toward
proximal end region 17 of traction splint 10, around a portion of fust adjustment
mechanism 24 {(e.g., around post 26}, and then back around anchor pin 99. Traction
cord 74 may then continue proximally towards proximal end region 17, where a
portion of traction cord 74 {c.g., external portion ¥1) may be positioned extemal to
mner member 12, In this example, as inner member 12 18 moved with respect to
widdle member 14 and/or outer member 16, anchor pin 99 and post 26 also are moved
with respect to one another, thereby increasing the length of internal portion 79 of
traction cord 74 as anchor pin 99 and post 26 are moved away from cach other {e.g.,
as traction splint 10 15 collapsed, and distal end 39 of funer member 12 moves distally,
and therefore further from prexamal end 100 of middie member 14), and decreasing
the length of internal portion 79 of traction cord 74 as anchor pin 99 and post 26 are

moved towards each other (e.g., as traction sphint 10 is extended, and distal end 39 of
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mner member 12 moves proximally, and therefore closer to proximal end 100 of
middiec member 14).

A respective adjustment mechanism 18 (e.g., first adjustment mechanism 24)
may be configured to selectively allow or prevent traction mechanism 70 from being
adjusted. For example, loosening nut portion 27 relative to post 26 may allow traction
cord 74 to be pulled, thereby engaging pulley mechanism 72 and moving inner
member 12 away from distal end 36 of outer member 16. Tightening nut portion 27
relative to post 26 may secure pulley mechanism 72, thereby locking traction cord 74
i place and retaining traction splint 16 in 8 configuration in which traction is applied
to the patient’s limb.

In wse, traction splint 10 may be stored and/or transported in the collapsed
configuration.  To ease or facilitate such storage and/or tramsportation, traction
splint 10 may be configured to be lightweight and/or easily portable. When needed to
apply traction to & paticnt’s limb, and/or otherwise stabilize the patient’s Hmb, traction
splint 10 may be exiended to the desired length. Traction splint 10 may be configured
{0 be sccured to the patient’s limb such that inner member 12 and outer member 16
are positioned adjacent a predetermined, desired, or selocted portion of the patient’s
Himb (c.g., on the lateral (owtside) portion of the lmb). In use on a lower timb, such
as a patient’s leg, proximal strap 30 may be configured to be positioned aroond the
patient’s thigh, adjacent the paticent’s pelvis, or around the patient’s waist. Distal
strap 34 may be configured 1o be positioned arcund the patient’s upper or lower leg,
such as adiacent and distal to the patient’s knee. In some examples distal strap 34
may positioned adjacent the patient’s shin or ankle. In other examples, traction
splint 10 may be secured to & paticnt’s arm, such that proximal strap 30 is secured to a
sclected (lateral, medial, anterior, and/or posterior) portion of the patient’s upper arm
{proximal to the elbow), and distal strap 34 is secured to a selected portion of the
patient’s forcarm (distal to the clbow). In some cxamples, such as in cases of a pelvis
fracture, proximal strap 30 may be secured to the patient’s pelvis (e.g., proximal
loop 47 may be formed around the paticot’s pelvis), to assist n stabilization of the
pelvis fracture and to limit internal bleeding. Other configurations are also possible,
depending upon the type and location of the imiury, as well as the size of the patient.

For example, while traction sphints 10 are generally described herein as being

secured to a patient’s himb, such traction spints 10 may be secured to more than one
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Himb i simtlar manners as described above. In the specific example of a patient with
bilateral lower limb fractures (e.g., bilateral fomur fractures), presently disclosed
traction splinds 10 may be secured to both of the pationt’s legs, with proximal strap 30
being contigured to serve as an anchor point for applymg traction to the bilateral mb
fractures.

In addition to adjusting the length of traction splint 10, one or more respective
straps 28 and/or one or more respective sivap fasteners 42 may be selectively adjusted
between the right-limb orientation and the left-limb orientation, for use on a patient’s
right imb or left limb, respectively. For example, proximal strap 30 and/or proximal
strap fastencr 43 may be configured to be sclectively and reversibly rotated with
respect to inner member 12, between a right-limb orientation and a left-hmb
orientation. As an example, in the right-limb orientation, proximal strap fastener 43
may be configured to be positioned adjacent an anterior portion of the patient’s right
Hmb and/or adjacent a lateral portion of the paticot’s right luab, and proximal strap 30
may be configured to be secured around the patient’s right hmb by traveling
posteriorly from mner member 12, towards a medial portion of the patient’s right
fimob, and then be seccured via proximal strap fastener43.  As a corresponding
example, in the left-limb orientation, proximal strap fastener 43 may be configured to
be positioned adjacent an anterior portion of the patient’s left limb and/or adjacent a
lateral portion of the patient’s left imb, and proximal strap 30 may be configured to
be secured around the patient’s left limb by traveling posteriorly from inmer
member 12 towards a medial portion of the patient’s left limb, and then be secured via
proximal strap fastencr 43. Proximal sirap fastener 43 and/or proximal strap 30 may
be rotated approximeately 180 degrees in selectively switching between the right-Hmb
orientation and the lefi-limb orientation.

Additionally or alternatively, distal strap 34 and/or distal strap fastener 45 may
be configured to be selectively and reversibly rotated with respect to outer
member 16, between a right-Hmb orientation and a left-lonb onentation.  For
example, 1n a right-limb orientation, distal strap fastener 45 of distal strap 34 may be
configured to be positioned adjacent an anterior portion of the patient’s right Limb
and/or adjacent a lateral portion of the patient’s right imb, and distal strap 34 may be
configured to be secured around the patient’s right hmb by traveling posteriorly from

outer member 16 towards a medial portion of the patient’s right limb, and then be
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secured via distal strap fastener 45, Similarly, in the left-Hmb orientation, distal strap
fastener 45 of distal strap 34 may be configured to be positioned adjacent an anterior
portion of the patient’s left limb and/or adjacent a lateral portion of the patient’s lett
Himb, and distal strap 34 may be configured to be secured around the patient’s left
Limb by traveling posteriorly from outer member 16 towards a medial portion of the
patient’s left Hmb, and then be secured via distal strap fastener 45. Distal strap
fastener 45 and/or distal strap 34 may be rotated approximately 180 degrees in
selectively switching between the right-limb orientation and the left-limb orientation.

Some cxamples of traction splints 10 may include one or more tournigquct
portions 90, such as may be coupled to distal strap 34 and/or coupled to proximal
strap 30.  Tourniquet portion 90 may be configured to be sufficiently constricted
around a portion of the patient’s Hmb to at least partially occlude blood flow through
the portion of the patient’s limb. For cxample, tourniquet portion 90 may include a
ratchet mechanism configured o tfighten proximal strap 30 and/or distal strap 34
sufficiently enough such that it at least partially ceclades blood flow to a8 portion of
the patieni’s imb. In some examples, such as in the case of a patient with a pelvis
fracture, towrniquet portion 90 {c.g., a tourmiguet portion 90 coupled fo proximal
strap 30} may be used to help stabilize the pelvis fracture,

Inmer member 12, middle member 14, and/or outer member 16 may be
substantially cylindrical members having an at least substantially circular cross-
sectional arca in some examples. ln other cxamples, inmer member 12, ouddie
member 14, and/or cuter member 16 may have cross-sectional arcas of different
shapes, such as a square-shaped, rectangular, thombus-shaped, trapezoidal, elliptical,
oval, or other polvgonal or non-circular cross-sectional arca. loner member 12, middle
member 14, and/or outer member 16 may be substantially hollow, each being formed
of a relatively thin-walled elongate structore, defining an interior space that may
receive a respective other of the inner member 12, middle member 14, and/or traction
mechanisin 70. lnner member 12, middle member 14, and/or outer member 16 may
be arranged to be at least substantially concentric with respect to one another. Inner
member 12, middle member 14, and/or culer member 16 may be non-foldable
members.

fnner member 12, middle member 14, and/or outer member 16 may be formed

of any suitable material,  Suitable materials nclode materials that have sufficient
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iensile strength to apply traction and stability to 8 human limb. Suitable materials
also may be sufficiently rigid to resist bending while 1 use (e.g., in an extended
configuration), yet may be resilient cnough to resist fractures, cracks, and other
damage while m use or when bemg transported.  Suitable materials alse may be
relatively hightweight, in order to increase ease of portability.  Suitable materials
include metallic materials (o.g., aluminum, titanium, otc.), metal alloys {such as sicel),
carhbon fiber materials, polymers, and/or any other materials having suitable properties
for the application.

Turning now to Figs. 2-6, a traction splint 110, which is an example of traction
splint 10, is shown in a collapsed configuration (Fig. 23, and at least partially extended
towards an extended configuration (Fig. 3). Figs. 4-6 illustrate closc-ups of various
features of traction splint 110, such as distal strap connector 60 (Fig. 4), anti-rotation
feature 102 (Fig. 5), and traction cord 74 (Fig. 6}.

Traction splint 110 tochudes inmer member 12, middle menber 14, and outer
member 16, In the collapsed configuration of Fig. 2, inner member 12 may be almost
entirely positioned within middle member 14, and middle member 14 may be almost
entirely positioned within outer member 16. Proximal strap 30 may be coupled to
mner member 12 adjacent proximal end region 17 of traction splint 110 via proximal
strap connector 58, and distal strap 34 may be coupled to outer member 16 adjacent
distal end region 13 of traction splint 110 via distal strap connector 60. External
portion 81 of traction cord 74 having stopper 76 coupled thereto, is shown extended
from inner member 12 adjacent proximal end region 17.

Proximal strap 30 is shown with free end 46 and terminal ond 4%, with first
fastener part 52 (e.g., & fomale portion of a side-squeeze buckle, as shown) of
proximal strap fastener 43 coupled to proximal padding portion 53, adjacent terminal
end 48 of proximal strap 30. Proxdmal strap fastener 43 also may inclode second
fastener part 54 (¢.g., a male portion of the side-squeeze buckle, as shown), coupled to
proximal strap 30, such as via ladderlock 57, To form proximal loop 47 (Fig. 3),
second fastener part 54 may be mserted into first fastencr part 52.

Distal strap 34 is shown in a distal loop 49, where free end 46 of distal
strap 34 has been inserted through distal strap fastener 45 {e.g., 2 pair of D-rings) to
form distal loop 49. As shown in Fig. 2, distal strap 34 may inchlude a rubberized

portion 112, which may impart clasticity to distal strap 34 and/or may improve the
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erip of distal strap 34 in use arcund a patient’s hmb.  For example, rubberized
portion 112 may include a phurality of clastic fibers embedded within distal strap 34,
but other configurations arc also possible. Additionally or alternatively, proximal
strap 30 may mclude a rubberized portion 112 as described in connection with distal
strap 34.

Fig. 3 illustrates traction splint 110 of Fig. 2 that has been at least partially
extended towards the cxtended configuration.  As shown in Fig. 3, when fraction
splint 110 s extended, at least a portion of inmer member 12 may be positioned
outside of middic member 14, and at least a portion of middle member 14 may be
positioned outside of outer member 16, To extend traction splint 110, first adjustment
mechanism 24 may be loosened {(e.g., nut portion 27 may be loosened relative to
post 26} to allow mer member 12 to be longitudinally shd with respect to middle
member 14, To further extend traction splint 110, second adjostment mechanism 21
may be used, such that plunger 20 may be depressed, and middlic member 14 may be
longitudinally shd with respect to outer member 16 unti] plumger 20 is positioned to
extond through the desired adjustment hole 22 of second adjustment mechanism 21,
For example, i the collapsed configuration of Fig. 2, plunger 20 is shown extending
through the respective adjustment hole 22 adjacent distal end vegion 13 and distal
end 36 of outer member 16, In the extended configuration of Fig. 3, plunger 20 is
shown extending through a different respective adjustment hole 22 {e.g., the
respective adjustment hole 22 adjacent proximal end 40 of outer member 16).

Due to longttudinal movement of middle member 14 with respect to outer
member 16, pin 106 of middie member 14 is shown in a different position {e.g., more
proxtmally located) within longitudinally-extending slot 104 in Fig. 3 as conpared to
Fig. 2. Additionally, as shown i Fig. 3, external portion 81 of waction cord 74 is
longer in length than the external portion 81 of traction cord 74 of the configuration
shown in Fig. 2, duc to the longitudinal movement of inner member 12 with respect to
mriddic member 14,

Fig. 4 shows a close-up of a portion of traction splint 110 of Figs. 2-3,
illustrating distal strap connector 60 (an example of strap comector 56), which is
configured to couple distal strap 34 to outer member 16 of traction splint 110, Eistal

strap comnector 60 may couple distal strap 34, distal strap fastencr 43, and/or distal
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padding portion 55 {0 outer member 16 of traction splint 110, Proximal strap
connector 38 may be similarly configured, in some cxamples.

Distal strap connector 60 may inchude at least a first fastening component 114
and a sccond fastening component 16,  In some examples, first fastening
component 114 may be substantially stationary with respect to outer member 16, and
second fastening component 116 may be configured to selectively rotate about first
fastening component 114, thereby sclectively rotating distal sirap 34, distal strap
fastener 45, and/or distal padding 55 with respect to outer member 16, For example,
first fastoning componeni 114 may include one or more bolts, pins, rivets, and/or
posts extending through outer member 16, distal strap 34, and/or distal padding
portion 55. In examples where distal strap 34 includes a distal first strap portion 66
and a distal sccond strap portion 68, first fastening component 114 may extend
through one or both of the portions 66, 68 {see Fig. 1) Sccond fasiening
component 116 may be, for example, one or more grommets that are sized and shaped
io rotate freely about first fastening component 114, For example, distal strap 34
and/or distal padding portion 55 may include respective second fastening
components 116, through which first fastening component 114 may be inserted.

Distal strap connector 60 may thus be configured such that the entire distal
strap 34 and/or distal strap fastener 45 may be rotated with respect to outer
member 16, between a lefi-limb orientation and a right-limb orientation. in some
examples, such rotation of distal strap 34 and/or distal strap fastener 45 may be in a
plane of rotation 118 that is at least substantially perpendicular to 8 cross-sectional
planc 120 defined by the cross-scctional arca of outer member 16, Armrow 122
indicates the general directions of movement in planc of rotation 118, In some
examples, distal strap 34 may be frecly rotatable such that second fastening
component 116 may freely spin around first fastening component 114 contimuously,
any pumber of times. In other examples, the range of motion may be limited, such
that, for example, distal strap 34 may be rotatable in one divection to a corfain extent
{e.g., may be rotatable at least about 180 degrees in one direction), and then may be
prevented from rotating fiwther in that direction, requiring rotation in the opposite
direction to further move distal strap 34,

Proximal strap connector 58 (Figs. 2-3) may be configured similarly. For

example, 8 respective first fastening compopent 114 and second fastening
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component 116 may be arranged such that first fastening component 114 is
substantially stationary with respect to inner member 12 and such that second
fastening component 116 may rotate frecly about first fastening component 114, In
this manner, proximal strap 30 may be configured to rotate with respect to funer
member 12 in a similar manner as deseribed i connection with distal strap 34 in
Fig. 4. In some examples, both proximal strap 30 and distal strap 34 may be
configured to rotate between such right-limb and left-Hmb configurations. To other
examples, just one of proximal strap 30 and distal strap 34 may be configured to so
rotate.

Fig. § illustrates 2 closc-up of anti-rotation feature 102, which may be
configured 1o prevent rotation of middle member 14 with respect to outer member 16,
both while stationary and while traction sphint 110 is being extended towards the
extended configuration. As shown in Fig. 5, anti-rotation featore 102 may include a
longitudinally-extending slot 104 formed in outer momber 16, A pin 106 coupled to
middle member 14 may extend at least partially through longitudinally-extending
slot 104 such that longitudinal movement of middle member 14 with respect (o outer
member 16 resulis in longitudinal movement of pin 106 within longitudinally-
extending slot 104,

A diameter 124 of pin 106 may be slightly less than a width 126 of
longitudinally-exiending slot 134, In this manner, pin 106 may be configured to be
substantially prevented from moving with respect o longitudinally-cxtending shot 104
in any direction other in the longitudinal divections indicated by arrow 15, Thus, anti-
rotation featore 107 wmay be configured to substantially prevent rotation of middle
member 14 with respect to outer member 16 (c.g., rotation in the circumferential
direction, as indicated by arrow 128}, Ends 108 of longitudinally-extending slot 104
may limit the extent to which middle member 14 may be longitudmally moved with
respect to outer member 16, For example, middle member 14 may be limited in the
amoud it may be inserted into outer member 16 by pin 106 colliding with the cod 108
of longitudinally-extending slot 104 adjacent distal end region 13 of traction
splint 110, Similarly, middle member 14 may be limited in the amount it may be
extended out from outer member 16 by pim 106 colliding with the end 108 of

longitudinally-extending slot 104 adjacent proximal end 40 of cuter member 16, In
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this manner, anti-rotation feature 102 may be configired to prevent separation of
middle member 14 from outer member 16.

Fig. 6 illustrates a portion of fraction splint 110, with inner member 12
extended with respect to nuddle member 14 and outer member 16, With respect to
Figs. 2-3, traction splint 110 has been rotated approximately ninety degreces in Fig. 6,
which shows traction splint 110 from the fop. In this view, an inner momber slot 88 is
visible being formed through inner member 12, Inner member slot 88 maybe sized
and shaped such that inner member slot 88 passes on either side of post 26 of first
adjustment mechanism 24 as inner member 12 is moved longitudinally with respect to
middle member 14.

As shown in Fig. 6, external portion 81 of traction cord 74 extends out from
inner member 12 adjacent proximal end region 17 of traction splint 118, The cord
path of traction cord 74 creates pulley mechanism 72 using post 26 of first adjustment
mechanisio 24 and anchor pin 99 positioned within inner member 12, For exanple,
as shown schematically in Figs. 7-8, internal portion 79 of traction cord 74 may
melade an anchor loop 98 coupled to anchor pin 99, from which {raction cord 74 may
travel proxireally {c.g., towards proximal end region 17 of traction splint 110) for a
first cord path segment 130 of traction cord 74, Traction cord 74 may extend around
post 26 of first adjustment mechanism 24, such as indicated at 132, Traction cord 74
may then travel distally (e.g., towards distal end region 13 of traction sphint 110)
along a second cord path segoment 134 and travel around anchor pin 99, as indicated
at 136. Finally, traction cord 74 may again travel proximally along a third cord path
segment 138, o exit inner member 12 adjacent proximal end region 17 of traction
splint 110, The respective lengths of the cord path segments may vary depending on
the distance between anchor pin 99 and post 26, which in turn depends on the extent
to which inmer member 12 is extended with respect to middle member 14, Only inner
member 12 and middie member 14 of traction splint 10 are shown in Figs. 7-8, for
clarity, with inner member 12 being positioned partially nested inside wuddie
member 14

In operation, as a user applies a tension foree to external portion 81 of traction
cord 74 {c.g., as a uscr pulls on stopper 76, in a direction proximally away from inner
member 123, traction cord 74 wrges anchor pin 99 of inner member 12 toward post 26,

thereby extending inner member 12 ow from within middle member 14, and applying

26
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traction when traction splint 10 is in place on a patient’s Hmb. In this manver, pulley
mechanism 72 may have a traction cord 74 that follows a cord path that utilizes the
same feature as an adjustment mechanism 18 (e.g., post 26 and/or hollow shaft 6 for
first adjustment mechanismn 24}, Such a covd path may reduce manufactaring time
and/or costs by redocing the number of parts in traction mechanism 70.

Figs. 9-10 illustrate a traction splint 140, which is another example of traction
splint 10 according fo the presend disclosure. A proximal strap 30 and a distal
strap 34 of traction splint 140 may mchide a respective strap fastener 42, such as a
cam or lever buckle, and a respective padding portion 44 configured io increase
comfort for a patient. Strap fasteners 42 may be positioned adjacent a respective
terminal end 48 of each of proximal strap 30 and distal strap 34. A respective free
end 46 of proximal strap 30 and of distal strap 34 may be imserted through a
respective fastener 42 and secured such that the straps are taut around a patient’s limb.

Proximal strap 30 may be formed by a proximal first strap portion 62 and a
proximal sccond strap portion 64, and distal strap 34 may be formed by a distal first
strap portion 66 and a distal sccond strap portion 68. Proximal first strap portion 62
and proximal secound strap portion 64 may cach be coupled to a respective strap
connector 56 (e.g., a proximal strap connector 58), which may be configured to aliow
articulation or rotation of proximal first strap portion 62 and proximal second strap
portion 64 with respect to an inner member 12, Similarly, distal first strap portion 66
and distal sccond strap portion 68 may cach be coupled 1o a respective strap
connector 36 (e.g., a distal strap connector 60), which may be configared to allow
articulation or rotation of distal first strap portion 66 and distal second strap
portion 68 with respect to an outer maember 16, Traction splint 140 may nclude =
traction mechanism 70 having a pulley mechanism 72 at least partially contained
within fnner member 12, Pulley mechanism 72 may inclode a traction cord 74, which
may at lecast partially extend out from a proximal end 38 of inmer member 12.
Traction cord 74 may include a stopper 76 to assist in pulling traction cord 74 and/or
to prevent traction cord 74 from being drawn entirely within inner member 12

Figs. 9 and 10 show traction splint 140 in an extended configuration, with
mner member 12 at least partially extonded owt from a middle member 14, and with
middle member 14 at least partially extended out from outer member 16, In order to

extend traction splint 140 towards the extended configuration shown in Fig. 3,
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adiustment mechanisms 18 may be used. For example, a phinger 20 may be pressed

radially imward to sllow middic member 4 to slide out from within oufer member 16,

member 16, thereby preventing further movement of middle member 14 with respect
to guter member 16.

As compared to Fig. 9, Fig. 10 shows proximal strap 30 and distal strap 34 in a
different orientation, demoustrating the articulating, or rotating, function of straps 28
and strap connectors 56, Inner member 12, middle member 14, outer member 16, and
fraction cord 74 are in similar contigurations in both Fig. 9 and Fig. 10, for reference;
however, proximmal strap 30 and distal strap 34 have ecach been rvotated
approximately 180 degrees with vespect to inner member 12 and outer member 16
{which are substantially aligned with each other), respectively. Fig. 9 illustrates
traction splint 140 in a right-limb orientation {e.g., configured to be sccured o a
paticnt’s right Hmb with the members (12, 14, 16) positioned against or adjacent the
lateral {outside) portion of the patient’s right imb), and Fig. 10 illustrates traction
splint 140 in a left-limb orientation {(e.g., configured to be secured to a patient’s Ioft
firob with the members (12, 14, 16) positioned against or adjacent the lateral (outside)
portion of the paticnt’s left imb).

In Figs. 9 and 10, proximal strap 30 may comprise proximal first strap
portion 62 and proximal second strap portion 64, As shown in Fig. 9, proximal first
strap portion 62 is oriented toward the top of the figure, while in Fig. 10, proximal
first strap portion 62 is oriented toward the bottom of the figure, thus being rotated
approximately 180 degrees. Further, proximal second strap portion 64 is oriented
toward the bottorn of Fig. 9, and is votated approximately 140 degrees to be oriented
toward the top of Fig. 10. Similarly, as shown in Fig. 9, distal fivst strap portion 66 is
oriented toward the top of the figare, while in Fig. 10, distal first strap portion 66 is
oriented toward the bottom of the figore, thus being rotated approximately 180
degrees.  Further, distal second strap portion 68 is oricunted toward the bottom of
Fig. 9, and is rotated approximately 180 degrees to be oriented toward the top of
Fig. 10. Rotating the straps 180 degrees is vsed for illustration purposes, but strap
connectors 56 may be configured such that the straps or portions thereof may be
selectively rotated or articulated any nomber of degrees with respect to the members

of traction splint 140,
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Fig. 11 shows a portion of a traction splint 150, which is another example of
raction splint 10 according to the present disclosure. Traction splint 150 includes a
strap 28 with a strap fastoner 42 that is configured 1o function as a tourniquet
portion 90 (e.g., strap 28 of tourniquet portion 90 may be configured to be sufficiently
constricted around a portion of a patient’s Bmb via strap fastener 42, 50 as to at least
partially occhude blood flow to the portion of the patient’s hmb).  Tourniguet
portion 990 is shown as being coupled to traction sphint 150 adjacent a distal ond 36 of
an outer member 16 of traction splint 150, however toorniguet portion 90 may be
meluded in different portions of traction splind 150 {c.g., a tourmiquet portion 90 may
be included that is coupled to a proxumal strap 30, adjacent a proximal end 38 of an
mner member 12). Touwrniquet portion 90 may inchude a ratcheting mechanism 92 to
tighten the tourniquet portion and a release lever 94 to release, or loosen, tourniquet
portion 20, In use, a free end 46 of strap 28 {(c.g., a distal strap 34) may be inserted
through strap fastencr 42, which may be a lever or cam buckle 96, and the lever or
cam buckle 96 may be closed, thereby initially securing strap 28 in place around a
patient’s limb. Strap 28 then may be cioched further arcund the patient’s iimb using
ratcheting mechanism 92 of tourniquet portion 90 until strap 248 is tight enough to at
least partially (sufficiently) occlude {(c.g., stop) or reduce the flow of blood past the
site of the toumiquet portion. While Fig. 11 shows ratcheting mechanism 92, other
mechanisms also arc within the scope of the present disclosure, however, the term
“tourniquet” is used to mean an occluding action that is stronger and more effoctive
than possibly attained using simply a strap and buckde. Tourniquet 90 may be utilized
with or in place of any of the strap fastencrs of any of the cxamples of traction
splints 10 disclosed herein.

Fig. 12 shows a schematic flow chart representation of methods 200 of using
presently disclosed traction splints (e.g., traction splint 10}). Methods 200 generally
may include extending the traction splint {o an appropriate size at 202, securing the
traction sphint o a paticnt’s limb at 204, and applying traction at 206. Some
methods 200 additionally may include rotating a proximal strap (e.g., proximal
strap 30} and/or a distal strap (e.g., distal strap 34) to either a right-limb orientation or
a left-limb oricntation at 207, and/or tightening a touwrniquet portion {e.g., tourniquet
portion 90) at 208 to at least partially occlude blood flow to a portion of the patient’s

fimb.
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Extending the traction splint at 202 may include extending an inper member
{c.g., inncr member 12) with respect to a middie member {¢.g., middic member 14)
and/or with respect fo an outer member {c.g., outer member 16) at 210 and/or
extending the middle member with respect to the outer member at 212, For example,
a first and/or second adiustment mechanism (e.g., first adjustment mechanism 24
and/or sccond adjustment mechanism 21) may be engaged or operated at 214 in order
to exiend the joner member at 210 and/or extend the middle menber at 212, In some
methods, operating the first and/or second adjostment mechanisms at 214 may inclode
depressing a phunger {(e.g., plunger 20} through a respective adjustment hole {e.g.,
adiustment hole 22} formed in the outer member, and moving the middle member
with respect to the outer member until the plunger is positioned such that it extends
through a different respective adjustment hole of the cuter member.

Extending the inner member at 210 may include longitudinally sliding the
wner member with respect to the middle member and/or the cuter member. Similarly,
extending the middle member at 212 may nchide longitudinally sliding the middle
member with respect to the ouler member. Extending the inner member at 210 and
extending the middle member at 212 cach may include extending the tespective
clongate member substantially without rotating the members with respect to one
another. For example, the traction splint may include an anti-rotation feature {c.g.,
anti-rotation feature 102} that is configured to prevent rotation of the middle member
with respect to the outer member.  Additionally or aliernatively, extending the inner
member at 210 and extending the middle member at 212 may cach inchude extending
the respective clongate member without unfolding a plurality of foldablec members.

In seme methods 200, cxtending the traction splint at 202 may include
loosening traction of the traction splint at 216, such as by loosening a nut portion
{e.g., nut portion 27) relative to a post {e.g., post 26, such as relative to threaded
portion 82 of post 26) to cnable movement of the inner member with respect to the
nriddic member. To this manmer, the fraction splint may be sclectively and reversibly
longitudinally extended from a collapsed configuration towards an extended
configiration, to an extent such that the traction splint is sized appropriately for the
given size of the patient’s hmb. Extending the traction splint at 202 may include at
least temporarily retaining the traction splint in the vespective extended position

between the collapsed configoration and the extended configuration, inclosive.
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Extending the traction splint at 202 may include increasing a distance between a
proximal end region (e.g., proximal end region 17} of the traction splint and a distal
end region {c.g., distal end region 13) of the #raction sphint.

Securing the traction splint to the patient’s himb at 202 may include securing
and tightening the proximal strap at 218, secoring and tightening the distal strap
at 220, and/or securing and tightening the middle strap (¢.g., middle strap 32} at 222.
For example, securing and tightening the proximal strap at 218 may include loeping
the proximal strap around the patient’s limb (e.g., forming a proximal loop 473,
fastening the proximal strap via a proximal strap fastencr {(c.g., proximal sirap
fastener 43), and tightening the proximal strap around the patient’s limb, therchy
sccuring the inner member of the traction sphint to the patient’s himb.  Similarly,
seccuring and tightening the distal strap at 220 may inclode looping the distal strap
around the patient’s Hmb {c.g., forming a distal loop 49}, fastening the distal sirap via
a distal strap fastener (e.g., distal strap fastener 45), and tightening the distal strap
arcund the patient’s Hmb, thereby securing the cuter member of the traction splint to
the patieni’s imb. The traction splint may be sccured to a pationt’s arm or leg. In
methods where the traction splint is used 1o stabilize an upper leg injury, sccuring the
proximal strap at 218 may include positioning the proximal strap arcund the patient’s
thigh, adjacent the patient’s pelvis. In some such methods, secoring the distal strap
at 220 may include positioning the distal strap around the patient’s lower leg, adjacent
and distal to the patient’s knee or ankle. Other positions also are possible.

Applying traction to the patient’s limb at 206 may include puliing (e.g.,
applying a tension force (o) a traction cord {(e.g., cxtemmal portion 81 of traction
cord 74} at 224, thereby pressing the tmer member and the outer member away from
one another. In some methods 200, applying traction at 206 may mclode loosening
traction at 226 {e.g., loosening a nut portion of a first adjustment mechanism) before
pulling the traction cord, and/or tightening traction at 22¥ {c.g., tightening the nut
portion as the traction cord is held taut), thereby locking the traction cord in place so
that the traction sphint is selectively retained in an extended position in which it is
applying traction to the imb to which it is secared.

In some methods 200, before and/or after extending the traction splint at 202,
the method may include rotating the proximal strap and/or the distal strap at 207 so

that the traction sphint is sclectively placed i a right-hmb orientation or a lefi-limb
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orientation, depending on whether the traction splint is to be vsed to stabilize a
patient’s right or left limb. For example, the proximal strap and the distal strap may
be rotated at 207 from the right-limb orierdation to the left-lumb orientation, or vice
versa in order to prepare the traction splint for use. Rotating the proximal strap and/or
the distal strap at 207 may inclode rotation in a plane (e.g., plane of rotation 118}, the
plane of rotation being at lecast substantially perpendicular fo a cross-sectional plane
{e.z., cross-soctional plane 120) defined by the cross-sectional arca of the inner
member and the cuter member. In switching between the right-limb orientation and
the left-limb orientation, rotating the proximal strap and/or the distal strap at 207 may
mclhude rotating the proximal strap and/or the distal strap by approximately 180
degrees. In some methods 200, the rotating the proximal strap and/or the distal strap
at 207 may mchide rotating the entire proximal strap, rotating the proximal strap
fastener, rotating the cntire distal strap, and/or rotating the distal strap fastener.
Rotating at 207 may include rotating the proximal strap and/or the distal strap such
that the members (12, 14, 16) of the fraction splint are positioned against a selected
portion {e.g., lateraly of the paticut’s limb when the traction splint is secured to the
patient’s imb. In one specific example, the proximal strap fastener may be rotated
such that a female buckie portion of the proximal strap fastener is positioned on a
patient’s anterior thigh.

After use on a paticnt, the traction splint may be collapsed to or towards the
coliapsed configuration, and stored and/or transported until the next use.  Cellapsing
the traction splint may decrease a distance between the proximal end region of the
raction splint and the distal end region of the traction splint. Collapsing the traction
splint may increase portability of the traction splint, faciiitate placement in a storage
bag or carvying case, and advantageously take up less space, in some examples.

In the present disclosure, several of the illustrative, non-exclusive examples
have been discussed and/or presented in the context of flow diagrams, or flow charts,
in which the methods are shown and described as a series of blocks, or steps. Unless
specifically set forth in the accompanying description, it is within the scope of the
present disclosure that the order of the blocks may vary from the flhustrated order in
the flow diagram, incloding with two or more of the blocks {or steps) occurring in 2
different order and/or concurrently. 1t is also within the scope of the present

disclosure that the blocks, or steps, may be implemented as logic, which also may be
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described as implementing the blocks, or steps, as logics. In some applications, the
blocks, or steps, may ropresent exprossions and/or actions to be performed by
functionally equivalent circuits or other Jogic devices. The illustrated blocks may, bt
are not required to, represent executable instructions that cause a computer, processor,
and/or other logic device {0 respond, to perform an action, to change states, to
generate an output or display, and/or to make decisions.

As used herein, the terrn “and/or” placed between a furst entity and a second
entity means one of (1) the first entity, (2) the second entity, and (3) the first entity
and the second entity. Multiple entities listed with “and/or” should be construed in
the same manner, i.c., “onc or more” of the entities so conjoined. Uther entitics may
optionally be present other than the entities specifically identified by the “and/or”
clause, whether related or unrelated to those entities specifically identified. Thus, as a
non-limiting exampie, a reference to “A and/or B,” when used in conjunction with
open-cnded language such as “coroprising” may refer, in one embodiment, to A only
{optionally ncluding entiies other than B); in another embodiment, to B only
{optionally including entitics other than A}; in yet another embodiment, to both A and
B (optionally including other entitics). These entitics may refer to clements, actions,
structures, steps, operations, values, and the like.

As used herein, the phrase “at least one,” in reference to a Hst of one or more
entities should be understood to mean at least one entity sclected from any onc or
more of the entity in the list of entities, but not necessarily including at least one of
cach and every entity specifically listed within the st of entities and not excluding
any combinations of entities in the list of entitics. This definition also aliows that
cutitics may optionally be present other than the entities specifically identified within
the Hist of entitics to which the phrase “at least one” refers, whether related or
unrelated to those entities specifically identified. Thus, as a non-limiting example, “at
lcast one of A and B” (o, equivalently, “at least onc of A or B,” or, equivalently “at
icast one of A and/or B”) may refer, in one embodiment, to at least one, optionally
mehiding more than one, A, with no B present (and optionally inchiding entities other
than B); in another embodiment, to at least one, optionally including more than one,
B, with no A present (and optionally including entitics other than A); in yet another
embodiment, to at least one, optionally including more than one, A, and at least one,

opticnally inchiding more than one, B (and optionally including other entities). In
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other words, the phrases “at least one,” “one ¢r more,” and “and/or” are open-ended
cxpressions that arc both conjunctive and disjunctive in operation. For example, cach
of the cxpressions “at least one of A, B and C,” *“at least onc of A, B, or C,” “one or
more of A, B, and C,” “one or more of A, B, or O and A, B, and/or 7 may mean A
along, B alone, C along, A and B together, A and C together, B and C together, A, B
and C together, and optionally any of the above in combination with at least one other
entity.

In the ovent that any patents, patent applications, or other references are
meorporated by reference herein and (1) define a term in @ manner that is inconsistont
with and/or (2} arc otherwise incounsistent with, cither the nov-incorporated portion of
the present disclosure or any of the other incorporated references, the non-
incorporated portion of the present disclosure shall control, and the term or
incorporated disclosure thercin shall only control with respect to the reference in
which the torm is defined and/or the incorporated disclosure was present originally.

As used herein the terms “adapted” and “configured” mean that the element,
component, or other subject matter is designed and/or intended to perform a given
function.  Thus, the use of the terms “adapted” and “configured” should not be
constried to mean that a given element, component, or other subject matier 1 simply
“capable of” performing a given function but that the clement, component, and/or
other subject matter is specifically selected, created, implomented, otilized,
programmed, and/or designed for the purpose of performing the function. It is also
within the scope of the present disclosore that elements, components, and/or other
recited subject matter that is recited as being adapted to perform a particular fonction
may additionally or aliomatively be described as being configured to perform that
function, and vice versa,

As used herein, the phrase, “for example,” the phrase, “as an example,” and/or
simply the term “example,” when used with reference to one or more components,
features, details, structures, embodiments, and/or methods according to the present
disclosure, are intended to convey that the described compounent, feature, detail,
structure, embodiment, and/or method is an illustrative, non-exchusive example of
components, features, details, structures, embodiments, and/or metheds according to
the present disclosure.  Thus, the described component, featwe, detail, structure,

embodiment, and/or method s not mtended to be limiting, required, or
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exchisive/exhaustive;  and  other components, featwres, details, structures,
cmbodiments, and/or methods, including structurally and/or functionally similar
and/or equivalent components, features, details, structures, embodiments, and/or
methods, are also within the scope of the present disclosure.

Examples of inventive subject matter according to the present disclosure are
described in the following cmuumerated paragraphs:

Al., A traction splint configured to apply traction to a pationt’s lmb, the
{raction splint comprising:

an outer member having a distal strap coupled thereto, the distal strap being
configured to securc the traction splint to the patient’s luunb adjacent a distal end
region of the traction splint; and

an fnner member nested at least partially within the outer momber and having
a proximal strap coupled thercto, the proximal strap being configured to sccure the
traction splint to the patient’s limb adjacont a proximal end region of the traction
splint;

wherein the traction splint is configured to be selectively and reversibly
extended from a collapsed configuration towards an extended configuration by sliding
the immer member in 8 longitudinal direction with respect to the outer member.

ALl The traction splint of paragraph Al, wherein the traction splint is
configured to be at least temporarily retained in 3 configuration between the collapsed
configuration and the extended configuration, inclusive.

A2.  The traction splint of paragraph Al or Al.1, finther comprising a first
adiustment mechanism configured to selectively allow movement of the inner
member with respect to the outer member,

A2 1. The traction sphint of paragraph AZ, wherein the first adjustment
mechanism comprises a post extending through the inner member.

A2.2. The traction splint of paragraph AZ or A2.1, wherein the first
adiustruent mechanism comprises a threaded portion adjacent an outer surface of the
mmer member.

A2.3. The traction splint of any of paragraphs A2-A2.2, wherein the first
adiustment mechanism comprises & nut portion positioned adjacent an/the outer
surface of the inner member, wherein a‘the post of the first adjustment mechanism

comprises a head portion positioned adjacent the outer surface of the inner member,

)
hn



WO 2016/089679 PCT/US2015/062429

(&3]

16

20

whergin the first adjustment mechanism is configured such that tightening the mut
portion relative to a/the threaded portion of the inner member is configured to prevent
movement of the inner member with respect to the outer member.

A3, The traction splint of any of paragraphs A1-A2.3, further comprising &
mwiddle member nested at least partially within the outer member, at least a portion of
the middle member being positioned between the inner member and the outer
micniber.

A4, The waction splint of paragraph A3, firther comprising a second
adiustment mechanism configured to selectively allow movement of the middle
member with respect to the outer member,

A4 §. The traction splint of paragraph A4, wherein the second adjustment
mechanism comprises a phinger, wherein the outer member comprises a plorality of
adjustment holes, and wherein the plunger is spring-biased to extend through a
respective one of the plurality of adjustroent holes when the plunger is not depressed.

A4.2. The traction splint of paragraph A4.1, wherein the traction splint is
configured to be cutended towards the extended configuration by depressing the
plinger and sliding the middic member longitudivally with respect to the outer
member until the middle member is positioned such that the plunger extends through
a desired respective adjustment hole of the cuter member.

A4.3. The traction splint of paragraph A4.2, whercin the plunger is
configured fo prevent further longitudinal sliding of the middle member with respoct
{0 the outer member until the plunger is depressed.

A4.4. The traction splint of any of paragraphs A4-A4.3, wherein the second
adiustment mechanism is configured to retain a respective position of the middle
member relative to the outer member such that the middle member is not subject 1o
loosening with respect to the outer member.

A4.5. The traction splint of any of paragraphs Ad-Ad.4, whercin the second
adiustment mechanism does not rely on friction fo retain the middlc member in a/the
respective position relative 1o the outer member.

A4.6. The traction splint of any of paragraphs Ad4-A4.S, wherein the second
adiustment mechanism is configured fo allow at lfeast substantiaily loungitudinal

movement of the middie member with respect to the outer member.
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A5, The traction splint of any of paragraphs A3-A4.6, wherein a/the first
adiustment mechanism is configured to sclectively allow movement of the inner
member with respect to the middic member,

AS.f. The traction sphint of paragraph AS, wherein the first adjustment
mechanism comprises a/the post, wherein the post extends through the middle
member.

AS5.2. The traction splint of paragraph A5 or AS.1, wherein the first
adivstment mechanism comprises a'the threaded portion adjacent an outer surface of
the middle member.

A53. The traction splint of any of paragraphs AS5-A5.2, whercin the fust
adjustment mechanism comprises a/the nut portion positioned adjacent an/the outer
surface of the middle member, wherein a/the post of the first adpustment mechanism
extends through the inner member and the middie member, and wherein the post
comprises a/the head portion positioned adjacent the cuter surface of the middle
member.

AS5.4. The wraction splint of paragraph AS.3, wherein the first adjostmont
mechanism is configured such that fightening the nut portion relative to a'the threaded
portion of the inmer member 15 configured to prevent movement of the inner member
with respect to the middle member.

AS5.5. The traction splint of paragraph AS5.3, whercin the first adjustment
mechanisto is configured such that tightening the nut portion relative to a/the threaded
portion locks a traction cord, such that the traction splint sustains a traction force on
the paticnt’s limb.

A5.6. The traction sphint of any of paragraphs AS-AS.5, wherein a/the post of
the first adjustment mechanism extends through the middle member and forms afthe
threaded portion adjacent an/the outer sarface of the middle member.

AS5.7. The traction splint of any of paragraphs A5-A35.6, wherein a/the post of
the first adjustment mechanism extends through the middle member, snd wherein the
post is threaded.

AS.8. The traction splint of any of paragraphs A5-A5.7, wherein the first
adiustment mechanism is configured to allow at least substantially loogitudinal

movement of the inner member with respect to the middie member.
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A6, The traction splint of any of paragraphs A3-AS.R, wherein the middle
member is configured o be selectively slid in the longitudinal direction with respect
to the outer member.

A7, The traction sphnt of any of paragraphs A3-A6, wherein the imner
member 18 configured to be selectively slid n the longitudinal divection with respect
to the middle member.

A8, The traction splint of any of paragraphs A3-A7, wherein the traction
splint is configured to extend from the collapsed configuration towards the extended
configuration by sliding the middle member in the longitadinal divection with respect
to the outer member, and by sliding the joner member in the longitudinal divection
with respect 10 the middie member.

A8, The traction splint of any of paragraphs AI-A8, further comprising a
traction mechanism having a/the fraction cord, whercin the traction mechanism is
configured to apply traction such that the inner member and the outer member are
pressed away from one ancther when the traction cord is pulled.

A9.1. The iraction splint of paragraph A9, wherein an external portion of the
fraction cord extends from the inner member adjacent the proximal end region of the
traction splint, wherein the traction mechanism is configured to apply traction such
that the inner member and the outer member are pressed away from one another when
a tension force is applied to the external portion of the traction cord.

A9.2. The traction splint of paragraph A9 or A9.1, wherein the traction
mechanism comprises a pulley.

Ald. The traction splint of paragraph A9.1 or A9.2, wherein the traction
cord comprises a stopper coupled 1o the external portion, the stopper being contigured
to himit the extent to which the traction cord may be drawn into the inner member as
the traction splint 1s extended towards the extended configuration.

A10.1. The traction splint of paragraph A 10, wherein the stopper is configured
to provide a handle for a user, whercin pulling the stopper away from the inner
member causes the traction splint to apply traction when secared to a patient’s himb.

Al The waction splint of any of paragraphs A9-A10.1, wherein an interpal
portion of the traction cord is positioned at least partially within the inner member,

Al1Z. The traction splint of paragraph All, wherein the mternal portion of

the traction cord is positioned at least partially within the middle member.
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Al3. The traction splint of any of paragraphs AS-A12, wherein the traction
cord follows a cord path that travels arcund at icast a portion of a/the first adjostmont
mechanism.

A13.1. The traction splint of any of paragraphs AS-A13, wherein the traction
cord 13 coupled o a/the fivst adjustment mechamism configured to selectively allow
movement of the inner member with vespect to a/the middle member.

A13.2. The traction splint of any of paragraphs A%-A13.1, whercin the traction
cord 18 coupled to a/the first adjustment mechanism configared to selectively allow
movement of the inner member with respect to the outer member.

A13.3, The traction sphint of any of paragraphs A9-A13.2, wherein the traction
cord comprises an anchor loop that is anchored avound an anchor pin positioned
within the inner member.

A13.4. The traction splint of any of paragraphs A9-A13.3, wherein the traction
cord follows a/the cord path that travels from a/the anchor pin, toward the proximal
end region of the traction splint, around a portion of a/the first adjustment mechanism
configured to selectively allow movement of the inner member with respect to a/the
middle member, and then back around the anchor pin,

A13.5. The traction sphint of paragraph A13.4, wherein the portion of the first
adjustment mechanism comprises a/the post extending through the inner member.

A13.6. The traction splint of paragraph A13.4 or A.13.5, whercin the portion
of the first adjustment mechanism comprises a/the post, wherein the post oxtends
through a/the middle member.

Al4. The traction splint of any of paragraphs A1-A13.6, wherein the traction
splint is configured to apply traction to the patient’s lirab via a/the fraction mechanism
adjacent the proximal end region of the traction sphint.

A1S.  The traction splint of any of paragraphs A1-Al4, wherein the traction
splint is configured to apply traction to the pationt’s limb when a'the traction
mechanisio is engaged by a/the user adjacent the proximal end region of the fraction
splint.

Al6.  The traction splint of any of paragraphs AI-A LS, wherein the proximal
strap is configured to be selectively rotated with respect to the inner member such that

the proximal strap is rotatable in a plane, the plane being at least substantially

4
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perpendicular 10 a cross-sectional plane defined by the cross-sectional area of the
mner member and the outer member.

Al The traction splid of paragraph Al6, wherein the entirety of the
proximal strap is configured to be selectively rotated with respect to the inmer
member.

A16.2. The traction splint of any of paragraphs Al-Al6.1, wherein the
proximal strap is configared to be selectively rotated with respect 1o the trmer member
between a right-limb ¢rientation and a left-Hmb orientation, wherein, n the right-limb
orientation, the traction splint is configured to be secured to a/the paticnt’s right linb,
and wherein, in the left-lunb orientation, the traction splund is configured to be secured
1o a/the patient’s left limb.

A16.3. The traction splint of paragraph Al16.2, wherein in the right-Hmb
orientation the traction splint is configured so that the mner member and the outer
member are sccured against a selected portion of the patient’s right Hmb.

Al6.4. The traction splint of paragraph A16.2 or A16.3, wherein in the left-
Himab oricntation the traction splint is configured so that the inner member and the
outer merber are sceured against 2 selected portion of the patient’s left lmb.

Al16.4. The traction splint of paragraph A16.3 or A16.4, wherein the selected
portion 1s a lateral portion.

A16.6. The traction splint of any of paragraphs A16.2-A16.5, wherein, in the
right-limb ovicntation, a proximal strap fastencr of the proximal strap is positioned
adiacent an anterior portion of the patient’s right limb and/or adiacent a lateral portion
of the patient’s right limb, and wherein the proximal strap is configured to be secured
around the patient’s right luoh by traveling posteriorly from the ioner member
towards a medial portion of the patient’s right limb and then be secured via the
proximal strap fastener.

A16.7. The traction splint of any of paragraphs A16.2-A16.6, wherein, in the
left-loub orientation, a/the proximal strap fastencr of the proximal strap is positioned
adiacent an anterior portion of the patient’s left mb and/or adjacent a lateral portion
of the patient’s left limb, and wherein the proximal strap is configured to be secured
around the patient’s ieft Hmb by traveling posteriorly from the imner member towards
a medial portion of the patient’s left imb and then be secured via the proximal strap

fastener.
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Al7. The waction splint of any of paragraphs Al6-A16.7, wherein the
proximal strap is rotatable at least 90 degrees, at least 180 degrees, and/or at east 360
degrees in a/the plane,

A17.1. The traction sphnt of any of paragraphs Al-Al7, wherein a/the
proximal strap fasiener is configured to be selectively and reversibly rotated with
respect to the inner member to a/the left-imb orientation and to a/the right-limb
orientation, wherein, in the right-imb orientation, the traction splint is contigured for
securement t¢ a/the patient’s right Lmb, wherein, in the left-limb orientation, the
{raction splint is configured for sccurement to a/the patient’s left Hmb.

AlZ.  The traction splint of auy of paragraphs A1-A17.1, further conprising
a proximal strap comnector configured to couple the proximal strap to the inmer
member.

Al19. The traction splint of paragraph AI1S, wherein the proximal strap
connector COMPTISes a pin, a grommet, an cyelet, a rivet, and/or a bolt,

A28, The traction splint of paragraph AR or A19, wherein the proximal
strap connector is configured to permit free rotation of the entire proximal strap with
respect to the inner raember,

A20.1. The traction splint of any of pavagraphs A18-AZ0, wherein the
proximal strap connector comprises one or more fasteners.

A20.2. The traction splint of any of paragraphs A18-AZ0.1, wherein the
proximal strap cowmector comprises a first fastening component and 2 sccond
fastening component, wherein the fivst fastening component is at least substantially
stationary with respect to the inoer member, and wherein the second fastening
component is configured to selectively rotate about the first fastening component.

A20.3. The traction splint of any of paragraphs A18-A20.2, wherein the
proximal strap connector is configured to permit free rotation of a/the entire proximal
strap fastener with respect to the inner member.

A2%. The traction splint of any of paragraphs A1-AZ0.3, wherein the distal
strap is configured to be selectively rotated with respect to the outer member such that
the distal strap is rotatable in athe plane, the plane being at least substantially
perpendicular to a/the cross-sectional planc defined by the cross-sectional arca of the

inner member and the outer member.
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A21.1. The traction splint of paragraph AZ1, wherein the entirety of the distal
strap is configured {o be selectively rotated with respect to the owter member.

AZ1.2. The traction splint of any of paragraphs A1-A21.1, wherein the distal
strap s configured to be selectively rotated with respect to the outer member between
a/the right-limb orientation and a/the left-Hmb orientation, wherein, in the right-Hmb
orientation, the fraction splint is configured to be secured to a/the patient’s right limb,
and wherein, in the left-limb orientation, the traction splint is configured to be secured
io a/the patient’s left Bmb,

AZ1.3. The traction sphint of paragraph AZ1.Z, wherein, in the right-liob
orientation, a distal strap fastener of the distal strap is positioned adjacent an anterior
portion of the patient’s right Hmb and/or adjacent a lateral portion of the patient’s
right limb, and wherein the distal strap is configured to be secured around the
patient’s right limb by traveling posteriorly from the outer member towards a medial
portion of the patient”s right imb and then be secured via the distal strap fastener.

A21.4. The traction splint of paragraph A21.2 or A21.3, whercin, in the left-
Himb orientation, a/the distal strap fastener of the distal strap is positioned adjacent an
anterior portion of the patient’s left imb and/or adjacent a lateral portion of the
patient’s left Hmb, and wherein the distal strap is configured to be secured around the
patient’s left himb by traveling posteriorly from the outer member towards a medial
portion of the patient’s left Himb and then be secured via the distal strap fastener.

A22.  The traction splint of any of paragraphs AZ21-A21.4, wherein the distal
strap is rotatable at least 90 degrees, at least 130 degrees, and/or at least 360 degrees
in the plane.

AZ2.1. The traction splint of any of paragraphs A1-A22, wherein a/the distal
strap fastener is configured to be selectively and reversibly rotated with respect to the
outer member to a/the left-mb orientation and to a‘the right-limb orientation,
wherein, in the right-limb orientation, the traction splint is configured for securement
to a/the patient’s vight lunb, wheren, in the left-imb oricmtation, the traction splint is
configured for sccurement to a/the patient’s left Hmb.

A23. The traction sphint of any of paragraphs A1-A22.1, forther comprising
a distal strap conmector configured to couple the distal strap to the outer member.

A24. The traction splint of paragraph A23, wherein the distal strap

connector comprises a pin, 8 grommet, an eyelet, a rivet, and/or a bolt.
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A25. The traction splint of paragraph A23 or A24, wherein the distal strap
connector is configured to permit free rotation of the entire distal strap with respect to
the cuter member.

AZ2S5.1. The traction splint of any of paragraphs A23-A25, wherein the distal

(&3]

strap connector comprises one or more fasteners.

A25.2. The traction splint of any of paragraphs AZ3-AZ5.1, wherein the distal
strap connector comprises a third fastoning component and a fourth fastening
component, wherein the third fastening component is at least substantially stationary
with tespect to the outer member, and wherein the fourth fastening component is
16 configured to sclectively rotate about the third fastening component.

AZ2S5.3. The traction splint of any of paragraphs A23-A25.2, wherein the distal
strap connector is configured to permit free rotation of a/the entire distal strap fastener
with respect to the outer member.

A26. The traction splint of any of paragrapbs A1-A25.3, wherein the inner

1S member 1s at least substantially non-rotatable about a longitudinal axis of the traction
splint,

AZ27. The traction splint of any of paragraphs A1-AZ6, wherein the foner
member is at least substantially non-rotatable with vespect to the outer member.

A28, The traction splint of any of paragraphs A3-A27, wherein the inner

206 member is at least substantially non-rotatable with respect to the middie member,

A29. The traction sphint of any of paragraphs A3-A2E, wherein the vuddie
member 1s at least substantially non-rotatable with respect to the outer member.

A30. The traction splint of any of paragraphs A1-AZ9, wherein the traction
splint comprises an anti-rotation feature configured to prevent rotation of the inner

25 member with respect to the outer member.

A31. The traction splint of any of paragraphs A3-A30, wherein the traction
splint comprises an/the anti-rotation feature configured fo prevent rotation of the
mriddlie member with respect to the outer member.

A32. The traction sphnt of paragraph A31, wherein the anti-rotation feature

30 s further configured to prevent separation of the middle member from the outer

member.
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A33. The traction splint of any of paragraphs A30-A32, wherein the anti-
rotation feature comprises a longitudinally-extending slot formed in the outer
member,

A34.  The traction splint of paragraph A33, wherein the anti-rotation featare
comprises a pin that extends at least partially through the longitudinally-extending
slot,

A35. The traction splint of paragraph A34, whercin the pin is coupled to the
imner member.

A36. The traction splint of paragraph A34 or A35, wherein the pin is formed
integrally with the inner member.

A36.1. The traction splint of paragraph A33 or A36, wherein the pin is
configured to travel longitudinally along the longitudinally-extending slot as the inner
member 18 moved with respect to the outer member.

A37. The traction splint of paragraph A3 and A34, whercin the pin s
coupled to the middle member,

A3%. The traction splint of paragraph A3 and A34, whercin the pin is formed
integrally with the middle menber.

A39. The traction sphint of paragraph A37 or A38, wherein the pin is
configured to travel longitudinally along the longitudinally-extending slot as the
middic member is moved with respect to the outer member,

A40. The traction splint of any of paragraphs A1-A39, wherein, in the
collapsed configuration, the proximal end region of the traction splint is located a first
distance from the distal end region of the traction splint, wherein, in the extended
configuration, the proximal end region of the traction splint s located a second
distance from the distal end region of the traction splint, and wherein the second
distance is greater than the fivst distance.

A4t The traction spiini of any of paragraphs A1-A40, further comprising a
tourniquet portion coupled to the distal sirap, the tournigquet portion being configured
to be sufficiently constricted around a portion of the patient’s limb to at least partially
occiude blood flow through the portion of the patient’s Hmb.

A41.1. The traction splint of paragraph A4}, wherein the tourniquet portion

comprises a ratchet mechanism configured to tighten the distal strap sufficiently
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enough such that it at least partially oceludes blood flow through the portion of the
patient’s Hmb.

A4Z. The traction sphint of any of paragrapbs Al-A4dl.1, wherein afthe
tourniquet portion is coupled to the proximal strap, wherein the tourniguet portion is
configured to be sufficiently constricted around a/the portion of the patient’s hmb to
at least partially occlude blood flow through the portion of the patient’s limb,

A42.1. The traction splint of paragraph A42, wherein the towrniquet portion
comprises a/the ratchet mechanmism configured to tighten the proximal strap
sufficiently enough such that it at least partially cccludes blood flow through the
portion of the patient’s limb.

A43. The traction sphint of any of paragraphs A1-A42.1, further comprising
a/the proximal strap fastencr configured to secure the proximal strap aroond the
paticnt’s himb such that the proximal strap forms a proximal loop around the patient’s
Hmb.

A43.1. The traction splint of paragraph A43, wherein the proximal strap
fastener comprises a first fastencr part and a second fastener part configured to engage
with one another 1o order to sccure the proximal strap o the proximal loop around the
patient’s hmb.

A43.2. The traction splint of paragraph A43.1, wherein the first fastener part
comprises a male buckle portion, and the second fastener part comprises a fomale
buckle portion configured o receive the male buckle portion, thereby securing the
proximal strap in the proximal loop around the patient’s limb.

A43.3. The traction splint of any of paragraphs A43-A43.2, wherein the
proximal strap s configured 1o form the proximal loop around the patient’s Hmb when
the proximal strap fastener is engaged, wheremn the traction sphint is configured such
that a circumference of the proximal loop may be selectively imercased and decreased.

A43.4, The waction sphint of any of paragraphs A43-A43.3, wherein the
proximal strap fastencr comprises a clip, a buckle, a clasp, a button, a snap, a D-ring,
a ladderlock, a Velcro® portion, a cam buckle, a lever buckle, and/or a side-squeeze
buckle.

A43.5. The traction splint of any of paragraphs A1-A43.4, wheorein the
proximal strap is configured to secure the traction sphint to the patient’s limb adjacent

the proximal end region of the traction splint by forming a/the proximal loop arcund
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the patient’s limb with the proximal strap and securing the proximal loop with a/the
proximal strap fastener.

Ad4.  The traction splint of any of paragraphs A43-A43.5, further comprising
a proximal padding portion coupled to the proximal strap, wherein the proximal
padding portion 18 configured t¢ be positioned between the patient’s hmb and the
proximal strap fasteper, the proximal padding portion being configured to provide
cushioning fo the patient’s Limb.

A45. The traction splint of any of paragraphs Al-A44, further comprising
a/the distal strap fastener configored to secure the distal strap around the patient’s
firab such that the distal strap forms a distal loop around the paticnt’s imb.

A4S5.1. The traction splint of paragraph A4S, wherein the distal strap fastener
comprises a chip, a buckle, a clasp, a button, 2 snap, a D-ring, a3 ladderlock, a Velcro®
portion, a cam buckle, a lever buckle, and/or a side-squeeze buckle.

A45.2. The traction splint of paragraph A45 or A45.1, whercin the distal strap
fastener comprises a third fastener part and a fourth fastener part configured to engage
with one another in order to secure the distal strap in the distal loop around the
patient’s limab.

A48.3. The traction splint of paragraph A45.2, wherein the third fastener part
comprises a male buckle portion, and the fourth fastener part comprises a female
buckle portion configured to receive the male buckle portion, thereby sccuring the
distal strap in the distal loop around the patient’s Limb.

A45.4. The traction splint of any of paragraphs A45-A45.3, wherein the distal
strap is configured to form the distal loop around the patient’s lmb when the distal
strap fastener is engaged, whercin the traction splint is configured such that a
circamference of the distal loop may be selectively increased and decreased.

A4S.5. The traction splint of any of paragraphs Al-A45.4, wherein the distal
strap is configured to secure the traction sphnt to the patient’s limb adjacent the distal
end region of the traction splint by forming a/the distal loop arcund the patient’s Husb
with the distal strap and securing the distal loop with a/the distal strap fastener.

A46.  The traction splint of any of paragraphs A45-A45.5, further comprising
a distal padding portion coupied to the distal strap, wherein the distal padding portion

is configured to be positioned between the patient’s Hmb and the distal strap fastener,
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the distal padding portion being configured to provide cushioning to the patient’s
Hmb.

A47.  The traction splint of any of paragraphs A1-A46, wherein the proximal
strap is at least partially elastic.

A48, The traction splint of any of paragraphs A1-A47, wherein the proximal
strap comprises a rubberized portion.

A49. The traction splint of paragraph A48, wherein the rubberized portion
comprises a plorality of embedded elastic fibers integrated into the proximal strap.

AS50. The traction splint of any of paragraphs A1-A49, whercin the distal
strap 1s at least partially elastic.

A5, The traction splint of any of paragraphs A1-AS0, wherein the distal
strap comprises a rubberized portion.

AS52. The traction splint of paragraph ASI, wherein the rubberized portion
comprises a plurality of embedded clastic fibers integrated into the distal strap.

AS3.  The traction splint of any of paragraphs A1-AS2, further comprising a
middle strap positioned between the proximal sivrap and the distal strap, the middle
strap being configured to secure the traction sphint 1o the patient’s limb.

AS54. The traction splint of paragraph AS3, wherein the middle strap is
configured to be scloctively moved in a longitudinal divection with respect to the inner
member and the outer member.

AS5. The traction spling of paragraph AS53 or AS4 wherecin the middle strap
comprises a middle strap fastener configured to secure the middle strap in a muddle
loop around the pationt’s limb.

AS56.  The traction splint of any of paragraphs A1-AS535, whercin the traction
splint is configured to be lightweight and portable.

AS7.  The traction splint of any of paragraphs A1-AS6, wherein the traction
splint is configured to be stored in the collapsed configuration.

AS8.  The traction spling of any of paragraphs A1-AS57, wherein the traction
splint is configured fo be ready for securement to the patient’s Hmb after extending
the traction sphint from the collapsed configuration towards the extended

configuration, to a desired length.
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AS59. The traction splint of any of paragraphs A1-ASE, wherein the traction
splint is configured to be selectively and reversibly adjusted in fength such that #t may
be appropriately sized for both an adult patient and a pediatric pationt,

A6, The traction splint of any of paragraphs A1-AS9, wherein the traction
splint is configured to be selectively and reversibly adjusted in length such that is may
be appropriately sized for use on both a patient’s arm and a pationt’s leg.

A6, The traction splint of any of paragraphs A1-A60, wherein the proximal
strap 18 configured to be positioned around a patient’s thigh, adjacent a patient’s
peivis,

A6Z. The traction splint of any of paragraphs A1-A61, wherein the distal
strap is configured to be positioned around a patient’s lower leg, adjacent and distal to
a patient’s knee.

A63.  The traction splint of any of paragraphs A1-A62Z, wherein the inner
member 18 & nou-toldable mer member.

A64.  The traction sphint of any of paragraphs A1-A63, wherein the outer
member 18 3 non-foldable outer member.

A6S. The traction splint of any of paragraphs Al-A64, wherein the foner
member and the outer member are at least substantially concentric,

A66.  The traction splint of any of paragraphs A1-AG6S, wherein the inner
member, a/the middle member, and the outer member are at leasi substantially
concentric.

A67. The traction splint of any of paragraphs A1-A66, wherein the traction
splint is configured io be secured to the patient’s limb such that the ioner member and
the outer member are positioned adjacent a/the lateral portion of the patient’s Hmb.

A6R.  The traction splint of any of paragraphs A1-A67, wherein the outer
member and the inner member are at least substantially circolar n cross-section,

A69.  The traction splint of any of paragraphs A1-A0¥, wherein a/the middle
member is at least substantially circular in cross-section, wherein the middie member
is at least parhially positioned circumferentially between the inner member and the
outer member.

A78. The traction splint of any of paragraphs A1-A67, wherein the outer

member and the inmer member are non-civcular In cross-section.
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A7H The traction splint of paragraph A70, wherein the outer member and
the inner member are at least substantially polygonal in cross-section.

A72. The traction splint of paragraph A70 or A71, wherein a/the middle
member 1 non-¢ircular in cross-section, wherein the middle member i at least
partially positioned circumferentially between the inner member and the outer
member.

A73. The traction splint of paragraph A72, whercin the middle member is at
least substantially polygonal in cross-section.

Bl. A method, comprising:

providing the traction splint of any of paragraphs A1-A73; and

securing the traction sphint to a patient’s limb.

B2, The method of paragraph Bl, wherein the securing the traction sphint
to the patient’s Hmb comprises looping the proximal strap around the patient’s limb,
fastening the proximal strap via a/the proximal strap fastener, and tightening the
proximal strap around the patient’s Hmb.

B3,  The method of paragraph B1 or B2, wherg¢in the securing the traction
splint 1o the patient’s limb comprises looping the distal strap around the patient’s
Himb, fastening the distal strap via a/the distal strap fastener, and tightening the distal
strap arcund the patient’s limb.

B4.  The method of any of paragraphs B1-B3, wherein the securing the
traction splint comprises positioning the proximal strap around the patient’s thigh,
adiacent the patient’s pelvis.

B35, The method of any of paragraphs Bi-B4, wherein the sccuring the
traction sphint compriscs positioning the distal strap around a/the patient’s lower leg,
adjacent and distal to a/the patient’s knee.

B6.  The method of any of paragraphs BI-BS, wherein the sccuring the
traction splint comprises positioning s female buckie portion of a/the proximal strap
fastener on a patient’s anterior thigh.

B7.  The method of any of paragraphs B1-B6, further comprising extending
the traction sphint from the collapsed configuration towards the extended

configuration.
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B7.1. The method of paragraph B7, further comprising at least temporarily
retaining the traction splint in a respective position between the collapsed
configuration and the extended configuration, nclusive,

B8, The method of paragraph B7 or B7.1, wherein the extending the
traction splint comprises selectively and reversibly adjosting a/the length of the
traction splint in accordance with a size of the patient’s limb.

BY.  The method of paragraph B7 or BS, wherein the extending the traction
splint comprises increasing a distance between the proximal end region of the traction
splint and the distal end region of the traction splint.

310, The method of any of paragraphs B7-BY, wherein the extending the
fraction splint comprises longitudinally sliding the inner member with respect to the
outer member.

B1i. The method of any of paragraphs B7-B10, whercin the extonding the
traction sphint comprises longitudinally sliding the joner member with respect 1o afthe
niddle member at least partially positioned between the immer member and the outer
membet,

B11.1. The method of paragraph Bl1, wherein the extending the traction
splint comprises longitudinally sliding the inner member with respect to the middle
member, sobstantially without rotating the mer member with respect to the middle
member.

B12. The method of any of paragraphs B7-B11.1, wherein the extending the
traction splint comprises longitudinally shiding a/the middle member with respect to
the outer member.

B12.1. The method of any of paragraphs B1-B12, wherein the traction sphnt
comprises an/the anti-rotation feature configured to prevent rotation of a/the middle
member with respect to the outer member.

B13. The method of any of paragraphs B7-B12.1, wherein the extending the
traction splint comprises congaging a/the first adjustmeent wmechaenism, thereby
permitting extension of the inner member with respect to the outer member.

Bl14. The method of any of paragraphs B7-B13, wherein the extending the
fraction splint comprises engaging a/the sccond adjustment mechanism, thereby

permitting extension of a/the middle member with respect to the outer member.
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B1S. The method of any of paragraphs B7-B14, wherein the extending the
fraction splint comprises depressing a/the plunger through a respective adjustment
hole formed in the outer momber, and moving a/the middle member with respect to
the outer member until the plumger is positioned such that it extends through a
different respective adjustment hole of the cuter member.

B16. The method of any of paragraphs B7-B135, whercin the extonding the
traction sphint comprises loosening a/the nut portion of althe first adjustment
mechanism relative to a/the threaded portion of the first adjustment mechanism.

B17. The method of any of paragraphs B1-B16, further comprising applying
traction to the patient’s limb using the traction splint.

B18.  The method of paragraph B17, wherein the applying traction comprises
applying a/the tension force to a/the external portion of a/the traction cord extending
from the inner member adjacent the proximal end region of the traction splint.

B19.  The method of paragraph B18, wherein the applying traction conyprises
tightening a/the nut portion of the traction splint relative to a/the threaded portion of
a/the first adjusiment mechanism, while holding the traction cord taut, thercby
sustaining tension on the fraction cord and sccuring the traction splint in a position in
which it applies traction to the patient’s limb.

B2{.  The method of any of paragraphs BI-B19, further comprising at least
partially occluding blood flow {0 a portion of the patient’s lmb by tighiening a/the
tourniguet portion of the traction splint.

B21. The method of any of paragraphs B1-B20, further comprising rotating
the proximal strap and the distal strap from a/the right-limb orientation to a/the left-
limb orientation, or vice versa, wherein, in the right-limb orientation, the traction
splint is configured to be secuved to a/the patient’s right limb, and wherein, in the lefi-
Limb orientation, the traction splint is configured to be secured to a/the patient’s left
timb.

B22. The method of paragraph B2 1, wherein the rotating the proximal strap
and the distal strap comprises rotating the proximal strap approximately 180 degrees
with respect to the inner member and rotating the distal strap approximately 180
degrees with respect to the outer member, wherein the proximal strap and the distal

strap are rotated in a'the plane, the plane being at least substantially perpendicular to
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a/the cross-sectional plane defined by a/the cross-sectional area of the inner member
and the outer member.

823, The method of any of paragraphs B1-B22, further comprising rotating
at least one of (1) athe proximal strap fasiener and the entire proximal strap with
respect to the ner member and (2) a/the distal strap fastener and the entive distal
strap with respect to the outer member, such that the fraction splint is positioned in
one of afthe left-limb oricrdation and a/the right-lumb orientation, wherein, in the
right-himb orientation, the traction splint is configured for sccurement to a/the
patient’s right limb, whercin, in the lefi-imb orientation, the traction splint is
configured for securement to a/the pationt’s lett Hob.

B23.1. The method of paragraph B23, wherein the proximal strap, the
proximal strap fastener, the distal strap, and/or the distal strap fastener are positioned
in one of the left-lmb orientation and the right-Hmb orientation.

B24. The method of any of paragraphs BI-B23.1, further comprising
collapsing the traction splint towards the collapsed configuration.

B25. The method of paragraph BZ4, wherein the collapsing the traction
splint comprises decreasing a/the distance between the proximal end region of the

traction splint and the distal end region of the wwaction sphnt.

Indusirial Applicability

The traction splinds and methods disclosed herein are applicable to the medical
and first aid fields, such as military first aid, outdoor first aid, and/or emergency
response. They may also be applied in hospital emergency departments or wards for
preoperative fracture stabilization and/or hemostasis.

it is beheved that the disclosure set forth above encompasses multiple distinet
inventions with mdependent utility.  While cach of these inventions has been
disclosed in its preferred form, the specific embodiments thereof as disclosed and
dlustrated herein are not to be considered in a limiting scnsc as numwerous variations
are possible. The subject matter of the inventions includes all novel and non-obvicus
combinations and subcombinations of the various elements, features, functions and/or
properties disclosed hercin.  Similarly, when the disclosure or subsequently filed

claims recite “a” or “a first” clement or the equivalent thereof, such claims should be
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understood to imclude mcorporation of one or more such clements, neither requiring
nor excluding two or more such elements,

Applicant reserves the vight to submit claims directed to cortain combinations
and subcombinations that are divected to one of the disclosed inventions and are
believed to be novel and non-obvious. Inventions embodied in other combinations
and subcombinations of features, functions, cloments and/or propertics may be
claimed through amendment of those claims or presentation of new claims in that or a
related application. Such amended or new claims, whether they are directed to a
different inventicn or directed to the same invention, whether different, broader,
narrower or equal in scope to the original claims, are also regarded as included within

the subject matter of the inventions of the present disclosure.
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Claims

I. A traction splint configured to apply traction to a patient’s Hmb, the
traction splind comprising:

an outer member having a distal strap coupled thereto via a distal strap
connector, the distal strap being configured 1o secure the traction splint to the patient’s
limb adjacent a distal end region of the fraction splint;

a middle member nested at least partially withio the outer member;

an inner member nested at least partially within the middle member and
having a proximal strap coupled therete via a proximal strap connector, the proximal
strap being configured to secure the traction splint to the patient’s limb adjacent a
proximal end region of the traction sphint, wherein at lcast a portion of the middle
member is positioned between the nmer member and the outer member;

a first adjustment mechanism configured to selectively allow movement of the
wmmner member with respect to the middle member;

a sccond adjostment mechanism configured to selectively allow movement of
the middle member with respect to the outer member; and

a traction mechanism baving a fraction cord, wherein an oxternal portion of
the traction cord extends from the inner member adjacent the proximal end region of
the traction splint, wherein the traction mechanism s configured to apply traction
such that the inper member and the outer member are pressed away from one another
when a tension force is applied to the external portion of the traction cord,

wherein the traction splint is configured to be selectively and reversibly
extended from a collapsed configuration towards an extended configuration by sliding
the inner member o a longitudinal divection with respect to the middle member and
by shiding the middle member in the longitudinal direction with respect to the outer
member, wherein a first distance between the proximal end region of the traction
splint and the distal end region of the traction sphint in the collapsed configuration is
less than a second distance between the proximal end region of the traction splint and
the distal end region of the traction splint, in the extended configuration,

wherein the proximal strap 1s configured to be selectively rotated, with respect
o the immer member via the proximal strap conneoctor, between a righi-limb
orientation and a left-imb orentation, wherein, i the right-limb orientation, the

traction splint is configured to be secured to a patient’s right limb, and wherein, in the
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left-Timb orientation, the traction splint is configured to be secured to a patient’s left
limb,

and wherein the distal strap is counfigured to be sclectively rotated, with
respect to the outer member via the distal strap comecter, between the right-limb
orientation and the left-limb orientation.

2. The traction sphint according to claim 1, wherein the proximal sirap is
configured to be selectively rotated at least substantially n a plane with respect to the
mner member, the plane being at least substantially perpendicudar to a cross-sectional
plane defined by a cross-sectional arca of the inner member and the outer member,
and wherein the distal strap is configured to be selectively rotated at least
substantially in the plane, with respect to the outer member.

3. The traction splint according to claim 2, wherein the entire proximal
strap is configured to be selectively rotated at least 180 degrees in the plane, and
wherein the entire distal strap 15 configured to be selectively rotated at least 180
degrees i the plane.

4. The traction splint according to claim I, wherein the proximal strap
connector and the distal strap councctor each comprise one or more fastoners sclected
from the group consisting of a pin, a grommet, an cyelet, a rivet, and a bolt,

S, The traction splint according to claim I, wherein the proximal strap
connector comprises a first fastening component and 2 second fastening component,
wherein the distal strap commector comprises a third fastening component and a fourth
fastening component, wherein the first fastening component is at least substantially
stationary with respect to the inner member, wherein the third fastening component is
at least substantially stationary with respect to the outer member, wherein the second
fastening component is configured to selectively rotate about the first fastening
component, and wherein the fourth fastening component is configured to selectively
rotate about the third fastening component.

6. The traction splint according to claim 1, further comprising a proximal
strap fastener configured to secure the proximal strap arcund the patient’s hmb and a
distal strap fastencr configured to secure the distal strap around the patient’s limb,
wherein the proximal strap fastener comprises a first fastener part and a second
fastener part configured to engage with one another in order to secure the proximal

strap in a proximal loop around the patient’s limb, wherein the fraction splint is
2

in
hn
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configured such that a circumference of the proximal loop may be selectively
increased and decreased, wherein the distal strap fastener comprises a Dering
configured to seccure the distal strap in a distal leop around the paticot’s limb, and
wherein the traction splint is configured such that a circumference of the distal loop
may be selectively increased and decreased.

7. The iraction splint according to claim 1, wherein at least one of the
proximal strap and the distal strap comprises a plurality of embedded clastic fibers.

g. The traction splint according to claim 1, wherein the first adjustment
mechanism comprises a post extending through the inner member and the middie
member and a nut portion positioned adjacent an outer surface of the middle member,
wherein the post comprises a head portion positioned adjacent the outer surface of the
widdle member, and wherein the first adpstment mechanism s configured such that
tightening the nut portion relative to a threaded portion of the post is configured o
prevent movement of the joner member with respect to the middie member.

9. The traction splint according to claim §, wherein the second
adiustiment mechanism comprises a plunger, wherein the outer member comprises 2
plurality of adjustment holes, wherein the plunger is spring-biased to extend through
respective one of the plurality of adjustment holes when the plunger is not depressed,
and wherein the traction sphint 1s configured to be sclectively and reversibly extended
towards the extended configuration by depressing the plunger and sliding the middie
member longitadinally with respect to the outer member until the middle member is
positioned such that the plonger extends through a desived respective adjustment hole
of the outer member, thereby preventing further longitudinal shiding of the middle
member with respect to the outer member until the plunger is again depressed.

10, The traction splint according to claim §, wherein the first adjustment
mechanism is configured such that tightening the not portion relative to the threaded
portion locks the traction cord, such that the traction splint sustains a traction force on
the patient’s lb.

1. The traction splint according to claim I, wherein the traction
mechanism comprises a pulley, wherein the traction cord follows a cord path that
fravels around a post of the first adjostment mechanism, wherein the post extends

through the inner member.
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12. The waction splint according to claim 1, further comprising a
tourniquet portion coupled to the distal strap, the tourniquet portion being configured
to be sufficiendly constricted around a portion of the patient’s lunb 1o at least partially
occlude blood flow through the portion of the patient’s Hmb.

13, A traction splint configured to apply traction to a patient’s limb, the
traction splint comprising:

an outer member baving a distal strap coupled thereto, the distal strap being
configured to secure the traction splint to the patient’s limb adjacent a distal end
region of the traction splint;

a middle momber nested at least partially within the outer member;

an irmer member nested at least partislly within the middle member and
having a proximal strap coupled thereto, the proximal strap being configured 1o secure
the traction splint o the patient’s limb adjacent a proximal end region of the traction
splint, wherein at least a portion of the middle member is positioned between the
mmer member and the outer member;

a first adiustment mechanism configured to sciectively allow movement of the
inner raember with respect to the middle member;

a second adjustment mechanism configured to selectively allow movement of
the middle member with respect to the outer membes;

a traction mechanism having a traction cord extending from the proximal end
region of the traction splint, wherein the traction mechanism is configured to apply
traction such that the inner member and the outer member are pressed away from ong
another when a tension force is applied to the external portion of the traction cord;
and

an anti-rotation feature configured to prevent rotation of the middle member
with respeet to the outer member;

whercin the traction splint is configured to be sclectively and reversibly
extended from a collapsed configuration towards an extended configuration, wherein
a first distance between the proximal end region of the fraction splint and the distal
end region of the traction sphint in the collapsed configuration is less than a second
distance between the proximal end region of the traction splint and the distal end

region of the traction splint in the extended configuration.
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14, The traction splint according to claim 13, wherein the inner member is
at lcast substantially nov-rotatablc with respect to the middle member, and wherein
the middle member is at least substantially noun-rotatable with respect to the outer
member.

15, The traction splint according to claim 13, wherein the anti-rotation
feature is forther configured {o prevent separation of the middic member from the
owter member.

16,  The traction splint according to claim 13, wherein the anti-rotation
feature comprises a longitudinally-extending slot formed in the outer member and 2
pin coupled 1o the middle member that extends at least partially through the
longitudinally-extending slot, wherein the pin is configured to travel longitudinally
along the longitudinally-extending slot as the middiec member is moved with respect
to the outer member.

17, The traction splint according to claim 13, further comprising a
iourniquet portion coupled to the distal strap, the tourniquet portion being configared
io be sufficiently constricted arcund a portion of the paticnt’s limb to at least partially
occiude blood flow through the portion of the patient’s Himb.

18, A method of sccuring & traction splint to a patient’s imb, the method
comprising:

extending a traction splint from a collapsed configuration towards an extended
configuration to an exterd suitable for a size of the paticot’s limb, thereby increasing a
distance between a proximal end region of the traction splint and a distal end region
of the traction splint, the traction splint comprising:

an outer member baving a distal strap coupled thereto, the distal strap
being configured to secure the traction splint to the patient’s Iimb adjacent the distal
end region of the traction sphint by forming a distal loop around the patient’s limb
with the distal strap and sccuring the distal loop with a distal strap fastener;

a niddle member nested at least partially within the outer member;

an inmer member nested at least partially within the nmiddle member
and having a proximal strap coupled thereto, the proximal strap being configured to
secure the fraction splind to the patient’s limb adjacent the proximal end region of the
traction splint by forming a proximal loop around the patient’s limb with the proximal

strap and securing the proximal loop with a proximal strap fastener, wherein at least a
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portion of the middle member is positioned between the inner member and the outer
member;

& first adjustroent mechanism configured to sclectively aliow at least
substantially longitudinal movement of the nner member with respect to the middle
member;

a sccond adjustment mechanism configured to selectively aliow at least
substantially longitudinal movement of the middle member with respect to the outer
member; and

a traction mechanism having a traction cord, wherein the traction cord
comprises an external portion extending from the inner member adjacent the proximal
end vegion of the traction splint, wherein the traction mechanism is configured to
apply traction such that the inmer member and the outer member are pressed away
from one another when a tension force 1s applied o the external portion of the traction
cord,

wherein the traction sphint is configured 1o be selectively extended
from the collapsed configuration towards the extended configuration by sliding the
inner member i a longitudinal divection with respect to the middle member and by
shding the middle member in the longitudinal dircction with respect to the outer
member;

rotating at least one of (1) the entive proximal strap fastener and proximal strap
with respect to the tmer member and (2) the entive distal strap fastener and distal
strap with respect to the outer member, such that the traction splint 15 positioned in
one of a fefi-Hmb orientation and a right-limb orientation, wherein, in the right-limb
orientation, the traction splint is contigured for securement to a paticot’s right limb,
wherein, in the left-Emb orientation, the traction splint 15 configured for securement to
apatient’s left himb;

sccuring the fraction splint to the pationt’s limb; and

applying fraction {o the paticnt’s Hmb by applying the tension force to the
external portion of the traction cord and tightening a nut portion relative to a threaded
portion of the first adjustment mechanism while holding the traction cord taut, therchy
sustaining tension on the fraction cord and securing the traction splint in a position in

which it applies traction to the patient’s limb.

n
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19 The method according to claim 18, fither comprising at least partially
occiuding bleod flow to a portion of the patient’s limb by tightening a tourniquet

portion of the traction splint adjacent the portion of the patient’s limb.

(&3]

20, The method according to claim 18, wherein the extending the traction
splint comprises longitudinally shiding the inner member with respect to the middic
member substantially without rotating the tuner member with respect to the naddle
member, and longitudinally sliding the middle member with respect to the outer
member, wherein the traction splint comprises an anti-rotation feature configured to

16 prevent rotation of the middle member with respect to the cuter member.
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