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ORTHOPEDIC DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority from 
Us. provisional application No. 60/924,571 ?led on May 21, 
2007, and Us. provisional application No. 60/996,917 ?led 
on Dec. 11,2007. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to the ?eld of 
prosthetic and orthopedic devices and more particularly to a 
dorsal splint for use at night to treat plantar fasciitis and other 
foot and heel related disorders. 

BACKGROUND 

[0003] Plantar fasciitis is a common problem among people 
Who are active in sports, particularly runners. It is also a 
prevalent problem for overWeight/obese patients and people 
Who remain standing for long periods of time. It is an in?am 
mation of the plantar fascia, the thick tendon on the bottom of 
the foot Which is attached to the heel bone (the calcaneus) and 
fans forWardly to the toes. The plantar fascia maintains the 
arch of the foot and is placed in tension during Walking and 
running. Any sport Where the foot lands repeatedly, such as 
running or jogging, can overload the plantar fascia and pro 
duce an in?ammation, usually at the point Where the fascia is 
attached to the heel bone. The reaction of the heel bone to the 
in?ammation is often to produce spike-like projections of 
neW bone called heel spurs. Both the initial in?ammation of 
the fascia and Walking on the heel spurs can cause sharp pain. 
[0004] A broad range of treatments are prescribed for plan 
tar fasciitis, depending upon the severity of the injury and 
length of time the condition has existed. Among the com 
monly used treatments are rest, ice, anti-in?ammatory/anal 
gesic medication, heel pads, taping, physical therapy and 
surgery. 
[0005] Another form of treatment for the condition is the 
Wearing of a splint or orthosis Which maintains the foot in a 
slightly dorsi?exed condition, so that the plantar fascia is 
maintained in a neutral (90 degree) or a stretched (beloW 90 
degree) position. Typically, such a splint is prescribed for 
Wear at night While the patient is in bed. This maintains a 
slight stretch of the fascia When it Would otherWise be alloWed 
to shorten While the leg and foot muscles are relaxed during 
sleep. These so-called “night splints” have taken the folloW 
ing forms. 
[0006] A ?rst type of a night splint consists of a thick, rigid 
plastic footbed and a pair of rigid plastic bars extending 
vertically upWard on either side of the footbed. A ?exible 
fabric sheath for encircling the foot and leg is also attached to 
the foot bed, the sheath being open along its front so that the 
patient may put on the entire appliance like a boot. The 
footbed underlies the entirety of the patient’s foot, and the 
bars pass along either side of the ankle and loWer leg. Straps 
are attached to the footbed and the bars, and are fastened 
around the foot and loWer leg respectively to secure the splint 
in position and so maintain the patient’s foot in the proper, 
slightly ?exed orientation. Such splints are quite heavy and 
bulky, and it is common for patients to complain that they are 
uncomfortable and interfere With sleep. 
[0007] A second type of a night splint is a generally 
L-shaped brace made of a relatively thin layer of molded 
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plastic such as polypropylene. The forWard-facing surface of 
the brace is substantially concave to ?t around the rear and 
sides of the patient’s calf, ankle and heel. The bottom portion 
of the “L” extends forWardly beneath the sole of the foot. 
These splints generally are lined With padding made from a 
foam or synthetic pile, and are held in place on the loWer leg 
and foot by means of adjustable straps, typically secured With 
hook-and-pile fasteners. While such splints are less bulky 
than the ?rst type of prior art splint, some patients still com 
plain that they are uncomfortable, particularly When Worn in 
bed. The rigid portion of the splint contacts the rear and sides 
of the heel, ankle and loWer leg, and so comes betWeen the 
patient and the bed mattress during most sleeping postures. 
The splints may be so uncomfortable that patients cannot get 
a normal night’s rest or may discontinue use of the splint 
before it has achieved the desired therapeutic result. 

[0008] A third type of orthopedic device for the treatment 
of plantar fasciitis is knoWn as a foot sling. The foot sling 
consists of a Wide band of ?exible, padded material Which 
encircles the patient’s loWer leg just beloW the knee, and a 
?exible strap Which passes beneath the ball of the patient’s 
foot and is secured at its ends to the upper leg band on either 
side of the leg. The strap is tightened to pull upWardly on the 
foot and so maintain it in a dorsi-?exed position. The foot 
sling may be uncomfortable to some patient’s since the upper 
leg band must be tight enough around the leg to prevent it 
from slipping doWnWard When the strap is tightened. 
[0009] A fourth type of a night splint consists of a rigid 
plastic, generally “L” shaped brace con?gured to ?t along the 
dorsal surfaces of the user’s foot, ankle and loWer leg (a 
“dorsal” splint). A cloth cover may be provided over each end 
of the “L” shape in order to provide some interface betWeen 
the rigid brace and the user’s skin, and straps that encircle the 
brace as Well as the foot, ankle, and loWer leg, may be con 
nected to the cloth cover to tighten the brace in position. 
While this type of brace solves some of the problems associ 
ated With the previously discussed devices, there still exist 
issues of patient comfort, as Well as the comfort of any person 
sharing a bed With the patient Wearing such a brace. In order 
for the brace to properly function, it must be substantially 
rigid, such that the extending portions of the brace Will not 
closely conform to the user’s foot, ankle, and loWer leg. Thus 
the brace Will not have a good and secure ?t. Further, due to 
the typical injection molding formation of the brace, the 
edges of the brace may be sharp and cause irritation. The cloth 
covers do not provide adequate protection from such irrita 
tion, Which is further exasperated by the loose ?t of the brace, 
or if the edges are ?exible enough to be bent, they may dig into 
the skin even more. These edges can cause irritation to both 
the user, and to any person sharing the bed With the user. 

[0010] Thus, there is a need for a dorsal splint that reduces 
the irritation to a user due to bulky and heavy braces, loose 
?tting braces, and braces having edges that can cause points 
of irritation. Further, there is a need for a more comfortable, 
better ?tting brace. Accordingly, a dorsal splint is provided 
that has a loW pro?le, is less bulky and is lightWeight, pro 
vides a good and comfortable ?t, and solves other problems 
associated With previous splint designs. 

SUMMARY 

[0011] Exemplary embodiments of a dorsal splint are pro 
vided for treating plantar fasciitis that are lightWeight, loW 
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pro?le, provide a better and more comfortable ?t, and further 
reduce or eliminate irritation due to edges causing points of 
irritation. 
[0012] One embodiment of a dorsal splint includes a sub 
stantially rigid splint member having upper, intermediate, and 
loWer portions shaped and con?gured to be Worn on the dorsal 
aspects of the loWer leg, including the shin, dorsal surface of 
the ankle, or “dorsum,” and the dorsal surface of the foot. A 
?exible edge overmold made from a compliant or ?exible 
material is provided to encase at least an outer edge of the 
upper portion, and may be provided to encase the edges of the 
intermediate and loWer portions in any desired con?guration. 
[0013] The ?exible edge overmold reduces irritation 
caused by hard or sharp edges of the substantially rigid splint 
member and further alloWs the substantially rigid splint mem 
ber to at least partially conform to the dorsal aspects of the 
loWer leg. A ?exible inner member may be utiliZed in con 
junction With the substantially rigid splint member in order to 
provide a compliant interface betWeen the dorsal splint and 
the dorsal aspects of the loWer leg. 
[0014] In an exemplary con?guration, the ?exible inner 
member is removably attached to the upper, intermediate and 
loWerportions and has ?rst and second surfaces, and proximal 
and distal ends. The second surface of the ?exible inner 
member de?nes at least one padded portion and the ?rst 
surface of the ?exible inner member has a hook receiving 
material. A pouch having a proximal surface including hook 
receiving material is formed along the ?rst surface along the 
distal end of the ?exible inner member such that the loWer 
portion is received Within the pouch. The posterior surfaces of 
the intermediate and upper members carry hook material for 
engaging the hook receiving material of the ?rst surface of the 
?exible inner member. Suitable strap assemblies may be uti 
liZed to retain the dorsal splint on the loWer leg. 
[0015] In a variation, the dorsal splint includes a strap in the 
form of a “FIG. 8,” such that a single strap de?nes a loop for 
tightening around the foot. The “FIG. 8” strap includes cross 
ing over itself on a proximal surface of the intermediate 
portion of the substantially rigid splint member, and forming 
another loop for tightening around the calf. The strap con 
?guration alloWs for the pulling on one end of the strap to 
cause both loops to tighten simultaneously. 
[0016] In another variation, the dorsal splint includes at 
least one slot formed in each of ?rst and second Wings of the 
upper portion for receiving respective ends of a strap, Wherein 
the ?exible edge overmold encompasses the slots. 
[0017] In a further variation, the distal end of the ?exible 
inner member includes an elastic fabric member secured to a 
?rst and second edge along the distal end of the inner ?exible 
member. A distal strap is secured to the distal surface of the 
elastic fabric member. A proximal strap removably engages 
the slots in the upper portion and each of the proximal and 
distal straps may carry both hook material and hook receiving 
material. 
[0018] In an alternate con?guration, the ?exible inner 
member has ?rst, intermediate, and second layers, Wherein 
the ?rst layer de?nes a hook receiving material; the interme 
diate layer is a foam layer; and the second layer encases the 
intermediate foam layer. 
[0019] In another variation of the dorsal splint, the ?exible 
edge overmold encases an outer edge of each of the upper, 
intermediate, and loWerportions.At least one slot is formed in 
?rst and second Wings of the upper portion for receiving 
respective ends of a strap, and at least one slot is formed in 
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?rst and second sides of the loWer portion for receiving 
respective ends of a strap. The ?exible edge overmold also 
encompasses the slots. 

[0020] In a related variation, the loWer portion also includes 
?rst and second Wings having slots formed therein for receiv 
ing respective ends of a strap. Similar to the previous varia 
tion, the ?exible edge overmold encompasses the slots. 

[0021] In an alternate strap con?guration, the distal strap 
includes a ?rst thickness in a middle portion, and a second 
thickness near ?rst and second ends, Where the ?rst thickness 
is larger than the second thickness. The straps are pulled from 
tWo sides and thus, the dorsal splint Will be properly posi 
tioned in the middle of the limb, as opposed to tilting to one 
side or the other When being pulled from a single side only 
and Wrapped around the limb. 

[0022] In another variation, an in?atable bladder is posi 
tioned betWeen the proximal surface of the distal strap and the 
plantar surface of a foot. The bladder may be used to adjust 
the amount, or angle, of dorsi?exion provided by the splint. 
[0023] In another con?guration, a pad is positioned 
betWeen the proximal surface of the distal strap and the plan 
tar surface of a foot. The pad may be any suitable pad, such as 
a gel pad, and may provide therapeutic relief, such as heating 
or cooling. Different siZed pads may be interchangeably pro 
vided to adjust the amount, or angle, of dorsi?exion provided 
by the splint. 
[0024] In an alternate con?guration, each of the proximal 
and distal straps includes a ?rst layer of ?exible material 
having a ?rst Width and a second layer of non-stretch material 
having a second Width that is less than the ?rst Width. In this 
manner a more comfortably ?tting, ?exible edge strap is 
provided. 
[0025] In another strap variation, each of the proximal and 
distal straps has a ?rst layer of ?exible material having a ?rst 
Width and ?rst and second strips of non-stretch material hav 
ing a second Width that is less than the ?rst Width. The ?rst and 
second strips of non- stretch material are positioned along ?rst 
and second edges of the straps. In this manner the length of the 
strap is ?xed, hoWever the ?exible layer may stretch and 
conform more closely to provide a more comfortable ?t. Each 
of the proximal and distal straps may also have third and 
fourth strips of non-stretch material positioned along respec 
tive ?rst and second ends of the straps so that the ends of the 
straps may more easily pass through slots in the dorsal splint. 
[0026] In another strap variation, each of the proximal and 
distal straps includes ?rst, intermediate, and second layers, 
Wherein the ?rst and second layers are formed from hook 
receiving material and are positioned on respective sides of 
the intermediate layer, and the intermediate layer is a foam 
layer to provide for a more comfortable, form ?tting strap. 
[0027] In another embodiment, the dorsal splint includes an 
upper portion shaped and con?gured to engage the dorsal 
aspect of the leg. First and second living hinges are positioned 
along ?rst and second sides of the upper portion from Which 
?rst and second Wing portions extend. The loWer portion also 
includes ?rst and second living hinges positioned along ?rst 
and second sides of the loWer portion from Which ?rst and 
second Wing portions extend. The living hinges alloW the 
Wing portions to ?ex about the hinges in order to better 
conform to the leg of the user. When the dorsal splint is 
removed from the leg, the living hinges cause, the Wing por 
tions to spring back to their un?exed positions. 
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[0028] In another con?guration, the dorsal splint has a ?ex 
ible inner member to Which the over'mold and the substan 
tially rigid splint member are integrally molded. 
[0029] In an alternate con?guration, the dorsal splint 
includes an upper portion and a loWer portion. The upper and 
loWer portions are rotatably connected via an intermediate 
portion connecting the upper and loWer portions in a rotatable 
manner. 

[0030] In a further embodiment, the dorsal splint has a 
?exible member having at least one longitudinal pocket for 
receiving a substantially rigid splint member. 
[0031] In another embodiment, the dorsal splint includes a 
substantially rigid splint member. Compliant or ?exible 
upper and loWer Wing portions are attached to the substan 
tially rigid splint member at upper and intermediate or loWer 
portions. Thus, the upper and loWer Wing portions provide a 
comfortable, conforming ?t, While the substantially rigid 
splint member de?nes the structural support for the loWer leg. 
[0032] In another embodiment, the dorsal splint comprises 
a ?exible member encasing ?rst and second substantially 
rigid splint members. Each substantially rigid splint member 
has an upper portion being shaped and con?gured to engage 
the dorsal aspect of the leg and an intermediate portion being 
shaped and con?gured to engage the dorsum. The ?exible 
member further includes at least one pocket for receiving a 
substantially rigid loWer splint member being shaped and 
con?gured to engage the dorsal surface of the foot. 
[0033] In another embodiment, the dorsal splint has a ?ex 
ible member encasing ?rst and second substantially rigid 
splint members. The ?exible member further de?nes at least 
one pocket located betWeen the ?rst and second splint mem 
bers for receiving a substantially rigid third splint member. 
[0034] The numerous advantages, features and functions of 
the various embodiments of a dorsal splint Will become 
readily apparent and better understood in vieW of the folloW 
ing description and accompanying draWings. The folloWing 
description is not intended to limit the scope of the dorsal 
splint, but instead merely provides exemplary embodiments 
for ease of understanding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1A is a side perspective vieW of an embodi 
ment of a dorsal splint. 
[0036] FIG. 1B is a rear vieW of the embodiment of a dorsal 
splint shoWn in FIG. 1A. 
[0037] FIG. 1C is a front vieW of an inner ?exible member 
for use With the embodiment of a dorsal splint shoWn in FIG. 
1A. 
[0038] FIG. 1D is a front vieW of the embodiment of a 
dorsal splint shoWn in FIG. 1A including the inner ?exible 
member shoWn in FIG. 1C. 
[0039] FIG. IE is a front vieW of the embodiment of a 
dorsal splint, similar to that shoWn in FIG. 1D, and including 
a proximal strap. 
[0040] FIG. 2 is a perspective vieW of a dorsal splint 
according to another embodiment. 
[0041] FIG. 2A is a perspective vieW of a dorsal splint 
according to an alternate con?guration. 
[0042] FIGS. 3A-D are various vieWs of embodiments of a 
“FIG. 8” strap in use With an embodiment of a dorsal night 
splint. 
[0043] FIGS. 4A-E are various perspective, side, and rear 
vieWs of another embodiment of a dorsal splint. 
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[0044] FIG. 5 is a side vieW of another embodiment of a 
dorsal night splint. 
[0045] FIGS. 6A-B are various front vieWs of another 
embodiment of a dorsal night splint. 

[0046] FIG. 7 is a front perspective vieW of another 
embodiment of a dorsal night splint. 

[0047] FIGS. 8A-C are various front perspective vieWs of 
another embodiment of a dorsal night splint. 

[0048] FIG. 9 is a bottom perspective vieW of an embodi 
ment of a strap for use With various embodiments of a dorsal 

splint. 
[0049] FIGS. 10A-B are various perspective and front 
vieWs of another embodiment of a dorsal splint. 

[0050] FIG. 11 is a front perspective vieW of another 
embodiment of a dorsal splint. 

[0051] FIG. 12 is a front vieW of another embodiment of a 
dorsal splint. 
[0052] FIGS. 13A-C are various front and side perspective 
vieWs of another embodiment of a dorsal splint. 

[0053] FIG. 14 is a bottom perspective vieW of another 
embodiment of a dorsal splint. 

[0054] FIG. 15 is a bottom perspective vieW of another 
embodiment of a dorsal splint. 

[0055] FIG. 16 is a bottom perspective vieW of another 
embodiment of a dorsal splint. 

[0056] FIGS. 17A-C are various vieWs of another embodi 
ment of a dorsal splint and an associated strap. 

[0057] FIG. 18 is a side vieW of an embodiment ofa strap 
for use With various embodiments of a dorsal splint. 

[0058] FIG. 19 is a bottom perspective vieW of an embodi 
ment of a strap for use With various embodiments of a dorsal 

splint. 
[0059] FIGS. 20A-C are various vieWs of an alternate strap 
con?guration for use With various embodiments of a dorsal 
splint. 
[0060] FIG. 21A is a perspective vieW of another embodi 
ment of a splint member. 

[0061] FIG. 21B is sectional vieW taken along line XXIB 
XXIB from FIG. 21A. 

[0062] FIG. 21C is a posterior vieW of the embodiment 
shoWn in FIG. 21A. 

[0063] FIG. 21D is a schematic vieW shoWing different 
shape con?gurations of FIG. 21A. 
[0064] FIG. 22A is an elevational vieW shoWing another 
embodiment of a splint member having a strapping system. 

[0065] FIG. 22B is a plan vieW shoWing the embodiment of 
FIG. 22A. 

[0066] FIG. 22C is a plan vieW shoWing the embodiment of 
FIG. 22A in an open con?guration. 

[0067] FIG. 22D is a detailed schematic vieW shoWing the 
toe portion of FIG. 22C in an open con?guration. 

[0068] In the various ?gures, similar elements are provided 
With similar reference numbers. It should be noted that the 
draWing ?gures are not necessarily draWn to scale, but instead 
are draWn to provide a better understanding of the compo 
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nents thereof, and are not intended to be limiting in scope, but 
rather provide exemplary illustrations. 

DETAILED DESCRIPTION OF VARIOUS 
EMBODIMENTS 

A. Environment and Context of the Various Embodi 
ments 

[0069] The dorsal splint of this disclosure is designed for 
use by patients While sleeping at night. Of course, the dorsal 
splint is not limited to being Worn at night, but may be Worn 
at any suitable time. For example, any time that a user is 
sitting doWn, or otherWise is placing no pressure on the foot, 
the dorsal splint may be Worn. 

[0070] The dorsal splint is con?gured and arranged to be 
Worn on either one of the left or right feet, ankles, and loWer 
legs. Accordingly, the description Will refrain from describ 
ing the dorsal splint With respect to left and right sides, or even 
lateral and medial sides, since a single dorsal splint may be 
Worn on either the right or left foot. The dorsal splint is to be 
Worn against the dorsal, or top, surfaces of the foot, ankle, and 
the foreleg, or shin. Any suitable retention mechanism may be 
used to retain the dorsal splint in proper position on the user. 

[0071] The dorsal splint is con?gured to place the foot in 
dorsi?exion While it is being used by a patient. Thus, the 
plantar fascia is maintained in a dorsi-?exed position in cir 
cumstances Where the foot might otherWise naturally tend 
toWards plantar?exion. Accordingly, pain and tearing of the 
plantar fascia are avoided in situations Where the shock of 
placing the foot in dorsi?exion after prolonged periods of 
plantar?exion, such as While standing up after a night of 
sleeping, Would otherWise occur. 

[0072] While not solely limited to use during sleeping, the 
majority of dorsal splints are Worn to bed during the night. 
Since dorsal splints must be substantially rigid in order to 
maintain the foot in dorsi?exion, the use of a dorsal splint for 
prolonged periods of time, for example an eight hour sleeping 
period, can cause discomfort to the Wearer. Additionally, a 
sleeping partner of the user may also have contact With the 
dorsal splint, and may also suffer discomfort from rigid sur 
faces and edges. 
[0073] A number of embodiments of a dorsal splint are 
disclosed herein to provide an improved dorsal splint that 
alleviates or eliminates the above described, and other, short 
comings of the previous splints for treating plantar fascia. 
These embodiments include improvements in the structure of 
a dorsal splint and some of the different types of retention 
mechanisms that may used thereWith. 

[0074] For further ease of understanding the dorsal splint as 
disclosed herein, a description of a feW terms is necessary. As 
previously stated the term “dorsal” has its ordinary meaning 
and as used herein refers to the top surfaces of the foot, ankle 
and foreleg or shin. As used herein, the term “plantar” has its 
ordinary meaning and refers to a bottom surface, such as the 
bottom of a foot. As used herein, the term “proximal” has its 
ordinary meaning and refers to a location that is closer to the 
heart than another location. LikeWise, the term “distal” has its 
ordinary meaning and refers to a location that is further from 
the heart than another location. The term “posterior” also has 
its ordinary meaning and refers to a location that is behind or 
to the rear of another location. Lastly, the term “anterior” has 
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its ordinary meaning and refers to a location that is ahead of 
or to the front of another location. 

B. Detailed Description of Various Embodiments of 
a Dorsal Splint 

[0075] One embodiment of a substantially rigid splint 
member 110 of a dorsal splint 100 is shoWn in FIG. 1A. The 
substantially rigid splint member 110 is shoWn in a stand 
alone manner for ease of illustration. Additionally, the sub 
stantially rigid splint member 110 illustrated in FIG. 1A may 
be used in any number of con?gurations and embodiments 
utiliZing different padding or retention mechanisms. In order 
to provide a more comfortable ?t, the splint 100 has a ?exible 
edge overmold 138 and living hinges 136 to reduce irritation 
points and alloW the splint 100 to better conform to the user’s 
limb. 

[0076] Accordingly, the substantially rigid splint member 
110 comprises three portions, an upper portion 112, an inter 
mediate portion 118, and a loWer portion 124. Each portion is 
shaped and con?gured to engage a respective portion of the 
Wearer’s body. For example, the upper posterior surface 116 
is generally concave in shape to accommodate the fore leg, or 
shin. The shape of the concavity may be uniform or non 
uniform along the posterior surface 116. In order to provide a 
loW pro?le dorsal splint, the upper anterior surface 114 may 
have a contoured shape to match the shape of the upper 
posterior surface 116. The upper portion 112 may have any 
suitable thickness in order to provide the appropriate rigidity 
and support to the dorsal splint 100. The thickness may be 
uniform or non-uniform across the Width, and along the 
length of the upper portion 112. 
[0077] The upper portion 112 further has anterior 114 and 
posterior 116 surfaces shaped and con?gured to engage the 
dorsal aspect of the leg. The upper portion 112 further 
includes ?rst and second Wing portions 130 extending respec 
tively from ?rst and second sides of the upper portion 112 in 
order to extend the Width of the upper portion 112 so that it 
may Wrap around the dorsal surface of the foreleg. 

[0078] The intermediate portion 118 is integrally formed 
With the upper portion 112 and includes anterior 120 and 
posterior 122 surfaces shaped and con?gured to engage the 
dorsum. As an alternative, the intermediate portion 118 may 
be formed as a separate piece from the upper portion 112. The 
distinct pieces may be connected to each other in any suitable 
manner, such as by Welding or adhesives. 

[0079] The intermediate portion 118 is shaped and con?g 
ured to engage the dorsal aspect of the user’s ankle. Accord 
ingly, like the upper portion 112, the posterior surface 122 of 
the intermediate portion 118 has a substantially concave 
shape to accommodate the user’s ankle. Similarly to the upper 
portion 112, the shape of the concavity may be uniform or 
non-uniform. 

[0080] The Width of the intermediate portion 118 may vary 
along its length in order to provide an appropriate curvature to 
accommodate the various protrusions of the ankle joint. The 
thickness of the intermediate portion 118 may also be uni 
form or non-uniform. 

[0081] The proximal end of the intermediate portion 118 is 
merged With the distal end up the upper portion 112 and 
provides a smooth transition such that a point of irritation is 
not created at the juncture. Of course, if the intermediate 118 
and upper portions 112 are separately formed and joined 
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together, any appropriate surface treatment, such as sanding, 
grinding, or polishing, may be utilized to provide a smooth 
transition. 
[0082] The loWer portion 124 is integrally formed With the 
intermediate portion 118 in order to form a single substan 
tially rigid splint member 110. Proximal 126 and distal 128 
surfaces are provided on the loWer portion 124. As an alter 
native, the loWer portion 124 may be formed as a separate 
piece from the intermediate portion 118. The distinct pieces 
may be connected to each other in any suitable manner, such 
as by Welding or adhesives. 
[0083] The loWer portion 124 is shaped and con?gured to 
engage the dorsal aspect of the user’s foot. Thus, the distal 
surface 128 of the loWer portion 124 has a substantially con 
cave shape. A ?ared distal end portion is provided to avoid 
rigid corners that Would dig into the ?esh of the dorsal surface 
of the user’s foot. As With the upper 112 and intermediate 118 
portions, the concavity and thickness of the loWer portion 124 
may be uniform or non-uniform. 

[0084] As shoWn in FIG. 1A, slots 134 for straps are also 
provided along either edge of the loWer portion 124. The slots 
134 may have any suitable length in order to accommodate 
straps of different siZes. Such slots may also be used to reduce 
the Weight of the substantially rigid splint member 110, even 
if a strap is not used directly With the slots 134 of the loWer 
portion 124. Of course, if a strap is not to be used directly With 
slots in the loWer portion 124, the slots 134 in the loWer 
portion 124 may not be provided. Whether or not slots 134 are 
used, the straps are pulled from tWo sides and thus, the dorsal 
splint 100 Will be properly positioned in the middle of the 
limb, as opposed to tilting to one side or the other When being 
pulled from a single side only and Wrapped around the limb. 
[0085] In a similar fashion as discussed above, the proximal 
end of the loWer portion 124 is merged With the distal end of 
the intermediate portion 118 in order to provide a smooth 
transition betWeen the tWo portions. 
[0086] The combination of the three portions serves to 
position a user’s foot, ankle, and loWer leg in a dorsi?exion 
position. The angle of dorsi?exion may be ?xed by the rela 
tionship of the three members. Exemplary angles of dorsi 
?exion may be in the range of 800 to 90°. Inpar‘ticular, a range 
of 85° to 90° provides a suitable range of dorsi?exion. 
[0087] The substantially rigid splint member 110 may be 
formed from any suitable material, for example any appro 
priate thermoplastic or thermosetting polymer, carbon, car 
bon ?ber epoxy composite, plastic, ?ber reinforced plastic, 
molded chopped ?bers, laminates, metal or any other suitable 
material. Exemplary materials include, but are not limited to, 
nylons, glass ?lled nylon, polypropylenes, vinyls, polyvinyl 
chlorides, high density polyethylene, epoxies, urethanes, and 
polyesters. The substantially rigid splint member 110 may be 
formed in any suitable manner, for example injection mold 
ing, casting, or curing. 
[0088] As shoWn in FIGS. 1A and 1B, “living hinges” 136 
are provided in the upper portion 112 betWeen a main a 
section of the upper portion 112 and the upper Wing portions 
130 in order to provide ?exibility to the Wing portions 130 so 
that the splint 100 may better conform to the user’s limb. The 
living hinge 136 is a thin section of material betWeen the main 
section of the upper portion 112 and the upper Wing portion 
130. The living hinge 136 has a thickness that is less than the 
thickness of the rest of the upper portion 112 or the upper 
Wing portions 130. Since the living hinge 136 has a smaller 
thickness than the upper portion 112 or the upper Wing por 
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tions 130, the Wing portions 130 and the upperportion 112 are 
able to ?ex With respect to each other around the living hinge 
136. 

[0089] The Wing portions 130 and the upper portion 112 
?ex to conform to the user’s loWer leg via a strap. Thus, a 
better ?t is accomplished betWeen the dorsal splint and the 
user’s leg. When the strap is removed, the Wing portions 130 
return to their un?exed position due to the action of the living 
hinges 136 in a manner that Will be understood by the skilled 
artisan. 

[0090] The speci?c construction of the living hinge 136 is 
dependent upon the desired amount of ?exing, and the direc 
tion of ?exing. The actual thickness and shape of the living 
hinge 136 is dependent upon the thickness of the upper por 
tion 112 and upper Wing portions 130. The living hinge 136 
may therefore be formed in any suitable shape, siZe and 
orientation, in order to provide the desired ?exing character 
istics. 

[0091] For example, the living hinge 136 may be provided 
by a recessed line or groove along the posterior surface 116 of 
the upper portion 112, and a protruding line or a recessed line 
or groove along the anterior surface 114 of the upper portion 
112. The length of the living hinge 136 may extend substan 
tially along the entire upper portion 112 commensurate in 
length With the upper Wing portions 130. Alternatively, the 
length of the living hinge 136 may have any suitable length. 
The actual process of forming the living hinges 136 Will be 
understood by a skilled artisan. 

[0092] When the dorsal splint 100 is in place on the user’s 
leg, the upper portion 112 is retained in position against the 
leg, and the upper Wing portions 130 are able to ?ex in order 
to more closely conform to the user’s leg. In this manner, the 
dorsal splint 100 provides a better ?t With the user’s leg, and 
enables a more comfortable ?t since the dorsal splint 100 
more closely conforms to the shape of the user’s leg. The 
living hinges 136 also aid in preventing the dorsal splint 100 
from sliding off of the patient’s limb, since the extended upper 
Wing portions 130 that (compared to a single rigid piece) to 
better conform to the shape of the leg When there is ankle 
movement. 

[0093] As illustrated in FIG. 1A, a ?exible edge overmold 
138 is provided for encasing an outer edge of at least the upper 
portion 112. The overmold 138 shoWn in FIG. 1A encases an 
outer edge of both the upper portion 112 and the intermediate 
portion 118. The ?exible edge overmold 138 may be formed 
from any suitable material, such as a ?exible plastic. Exem 
plary materials include thermoset polymers, such as solid 
polyurethane, or thermoplastic elastomers. 
[0094] In order to provide a loW pro?le brace, the thickness 
of the overmold 138 may be the same as or smaller than the 
upper portion 112 or any other portion that the overmold 138 
encases the edge of. The Width of the overmold 138 may be 
any suitable Width so as to provide a compliant interface 
betWeen the substantially rigid splint member 110 and the 
user’s skin. 

[0095] In alternative embodiments, such as illustrated in 
FIG. 1A, slots 134 for receiving straps are provided in the 
Wing portions 130 of the upper portion 112, and along the 
edges of the loWer portion 124. As shoWn in FIG. 1A, the 
overmold 138 encompasses the slots 134 in the Wing portions 
130 of the upper portion 112. Lines of greater thickness may 
be provided coinciding With the living hinges 136 as a visual 
reference of the living hinges, or as an aesthetic element. 
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These lines may also be provided in order to prevent cracks 
from forming in the overmold 138. 
[0096] The overmold 138 may be formed in situ by injec 
tion molding, or by curing in place. In order to aid With 
retaining the overmold 138 in place, the edge Which it encases 
may have an irregular shape, such as a grooved edge or 
protruding edge, to provide the material of the overmold 138 
a larger surface area for adhesion. Of course, the encompass 
ing of the slots 134 by the overmold 138 also provides a larger 
surface area for adhesion betWeen the overmold 138 and the 
portion to Which it is connected. 
[0097] The overmold 138 provides a ?exible interface 
betWeen the rigid edges of the substantially rigid splint mem 
ber 110 and the user’s body. Thus, irritation due to the hard 
and sometimes sharp edges is reduced or eliminated. Accord 
ingly, the dorsal splint 100 provides a more comfortable ?t for 
the prolonged use during sleeping for both the user and any 
person sharing the same bed as the user. This feature is an 
improvement over conventional dorsal splints that do not 
provide adequate protection from the rigid, and sometimes 
sharp, edges of the dorsal splints. 
[0098] As shoWn in FIG. 1B, the groove or channel 137 
de?ning the living hinges 136 is provided along the posterior 
surface 116 of the upper member 112. Further, the living 
hinge 136 de?nes a recess 139 formed betWeen the Wings 134 
so as to facilitate bending of the Wings 134 relative to the 
upper portion 112. According to this embodiment, the over 
mold 138 only partially encompasses the slots 134 on the 
posterior surface 116 of the upper member 112, in order to 
keep the recess or groove of the living hinge 136 free of 
material so that the upper Wing portions 130 may more freely 
?ex. This con?guration may be used With each embodiment 
described. Alternatively, although less desirable, the over 
mold 138 may partially encompass the groove or channel. 
[0099] As shoWn in FIG. 1C, fastening mechanisms, such 
as patches of hook material 140, are provided. The patches are 
positioned on the posterior surfaces 116, 122 of the upper 112 
and intermediate 118 portions to aid With removably retaining 
a ?exible inner member 142 against the posterior surfaces 
116, 122 of the upper 112 and intermediate 118 portions, as 
Will be more fully discussed beloW. Patches 140 may be of any 
suitable siZe and may be attached to the posterior surfaces 
116, 122 of the upper 112 and intermediate 118 portions in 
any suitable manner, such as by adhesion. 
[0100] Alternatively, patches 140 of hook material may be 
integrally injection molded With the substantially rigid splint 
member 110. Also, the patches 140 may be of hook receiving 
material. Further yet, the patches 140 may cover substantially 
the entire posterior surfaces 116, 122 of the upper 112 and 
intermediate 118 portions. It Will be understood that, any 
suitable fastening mechanism, such as snap fasteners, may be 
provided in place of the patches of hook material 140. 
[0101] As shoWn in FIG. 1C, the ?exible inner member 142 
has substantially the same shape as the substantially rigid 
splint member 110. The ?exible inner member 142 acts as a 
compliant interface betWeen a user’s leg, foot, and ankle and 
the substantially rigid splint member 110. Accordingly, to aid 
With the reduction of irritation caused by the substantially 
rigid splint member 110, the ?exible inner member 142 may 
be slightly larger than the substantially rigid splint member 
110. 

[0102] As illustrated in FIGS. 1C and 1D, the ?exible inner 
member 142 has ?rst 144 and second surfaces 146, and proxi 
mal 148 and distal 150 ends. The ?rst surface 144 may carry 
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or be made from hook receiving material. Alternatively, the 
?rst surface 144 may carry or be made from hook material. 
The hook receiving material may be broken or unbroken loop 
material formed by example from nylon. In this manner the 
?rst surface 144 is selectively removably ?xed to the posterior 
surfaces 116, 122 of the upper 112 and intermediate 118 
portions. 
[0103] A pouch 154 is provided on the ?rst surface 144 
along a portion of the distal end 150 of the ?exible inner 
member 142 for receiving at least a portion of the loWer 
portion 124. The pouch 154 may be formed from any suitable 
material and may de?ne a proximal surface 156 that carries or 
is made from hook receiving material 158 for a purpose to be 
described beloW. Of course, any suitable fastening material or 
mechanism, such as hook material or snap fasteners may be 
provided. In an alternative con?guration, the ?exible inner 
member 142 does not include the pouch 154, but instead is 
retained on the dorsal splint 100 via at least one additional 
patch of hook material 140 that is positioned on the distal 
surface of the loWer portion 124 in the same manner as dis 
cussed above. 
[0104] In use, the loWer portion 124 of the substantially 
rigid splint member 110 is received Within the pouch 154. The 
?ared end portions of the loWer portion 124 also help to 
engage the inner portions of the pouch 154 to assist With 
maintaining the loWer portion 124 Within the pouch 154. The 
?rst surface of the ?exible inner member 142 is then remov 
ably fastened to the posterior surfaces 116, 122 of the upper 
112 and intermediate 118 portions. Thus the ?exible inner 
member 142 is retained on the substantially rigid splint mem 
ber 110 so that the dorsal splint 100 may be placed upon the 
leg, ankle, and foot of the Wearer. As an alternative to the 
pouch 154, further hook and hook receiving materials, or any 
other suitable fastening mechanism, such as snap fasteners, 
may be provided. Further, the ?exible inner member 142 may 
be non-removably connected to the substantially rigid splint 
member 110 by, for example, an adhesive. 
[0105] The second surface 146 of the ?exible inner member 
142 includes or de?nes at least one padding member 152. A 
plurality of padding members 152 of varying thickness may 
be provided in any suitable pattern along the second surface 
146. For example, a thicker padded portion may be provided 
in the area of the intermediate portion in order to protect the 
bony protuberance of the dorsum. Alternatively, thicker pad 
ded portions may also be used to increase the angle of dorsi 
?exion. The padding may be a thermoform pad having a 
pattern that provides a “form?t.” This may be accomplished 
by utiliZing various thicknesses throughout the pattern. The 
second surface 146 may be a soft covering that is not receptive 
to receiving hook material. Of course, any suitable material or 
fabric Will su?ice. 

[0106] In order to aid With placing the dorsal splint 100 on 
the foot of the user, an elastic fabric member 160 is provided. 
The elastic fabric member 160 has proximal 166 and distal 
168 surfaces, as Well as ?rst 162 and second 164 ends con 
nected to ?rst and second edges along the distal end 150 of the 
?exible inner member 142. The elastic fabric member 160 
thus forms a loop that the distal portion of the foot is placed 
Within in order to maintain the dorsal splint 100 in position 
While alloWing for further adjustment and tightening. 
[0107] The ends 162, 164 of the elastic fabric member 160 
may be connected to the ?exible inner member 142 in any 
suitable manner, such as by seWing, or by Zipper closures. In 
an alternative embodiment, the elastic fabric member 160 




























