Splinting




WHY ?

A Purposes of Splinting:

I PROTECTIVE.
AProperly position edematous structures

AMaintain tissue length to prevent soft tissue
contractures; ex: prevent stretching of weak
muscles due to paralysis

AUsed postoperatively to protect newly repaired
structures; ex: fractures, replants, tendons
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. splint making P.R.0.C.E.S.S
<

A Pattern

A Refine the pattern

A Options for materials

A Cut and heat

A Evaluate fit while molding
A Strapping and components
A Splint finishing touches





















Purposes of Splinting

I SUPPORTIVE

A provide symptom relief after injury or overuse

A Block or transfer power of movement to enhance
exercise

A Rest an inflamed arthritic joint

A Support a joint or an arch in substitution for weak
muscles

A Support joint to increase hand function; ex: wrist cock
up supports wrist in extension while allowing full ROM
of fingers and thumb for grasp and prehension







Purpose of Splinting

I Corrective
A Correct existing deformity: boutonniere, swan neck

A Substitute for lost active motion; ex: tenodesis
splint

AAid in maximizing functional use of hand

Almprove joint alignment; ex: ulnar deviation splint

AReduce tone and contracture of a spastic muscle

Alncrease passive joint ROM
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Splint types

Immobilization
Mobilization
Static
Static progressive

Dynamic




Immobilization Splints

A Static Splints

Most common splint therapist make

" Immobilizes the joint(s) they cross

i
|
| Base to facilitate dynamic functions
.

|
|

Provides stabilization, protection and support

" No moveable parts
" Holds involved structures in a functional immobilized

position

Maintains normal arches

Allows maximal mobility within optimal stability
Most useful in inflammatory stage of wound healing
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Mobilization Splints

Static Progressive Splints

Dynamic splints




Mobilization Splints

A Static DI’OQI’GSSIVG SD|IntS

I Static splint that is periodically adjusted to
accommodate for increases Iin available motion

I Applied with tissue at maximum length

I Provides a prolonged low intensity stretch;
A Low load/long duration to achieve tissue remodeling

I Healing structures must be strong enough to
withstand load/stress

I Most useful in maturing scar phase of wound healing:
all ow tissue to Agrowo t

I Serial casts




Mobilization Splints

- A Static Progressive Splints
J

I Applies low load force to tissue maximum end
range of motion

I Uses non elastic components to supply force;
ex: nylon cord, straps, hinges

I Joint position and tension is static component
of splint

I Force modified with frequent splint
adjustments






















Mobilization Splints

A Dynamic Splints

I Used to move a joint through application of a
prolonged force with elastic traction

I Most appropriate to use during the proliferative stage
of wound healing

I Gentle prolonged force influences the direction and
alignment of collagen fibers

I Low load = tension of low magnitude so as not to tear
or force tissue

I Long duration = tension applied for long enough
period to alter the way new tissue is developed




Mobilization Splints

A Dynamic Splints

I Can only effectively achieve one motion at a time with
one elastic component, although it is possible to
achieve different motions on different fingers within
same splint

I Requires static/stable base to provide foundation for
outrigger

I Controlled dynamic force achieved with elastic,
rubber bands, springs

I Dynamic splints are not to be worn full time, should
be worn intermittently
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2« Mechanical Principles

:\\ (

f’m\ A Determines the splint effectiveness,
1 comfort and durability

\.. ’{ A Should be incorporated into the design,
d\ ’ construction and fitting phases of splint
”;v‘?\i fabrication

& A Mechanical Principles that need to be

/L | considered in fabricating mobilization
1)) splints = FORCE and STRESS

!
V'




Mechanical Principles

. A Force: defined as that which causes
acceleration. For splinting purposes the effect of
force causes stress in bones, joints, and soft
tissues

| A Stress: a force per unit area. If the force Is
normal (perpendicular) to a surface, it is called a
normal stress. If a force is applied parallel to a
surface, it is termed a shear stress




Force

A Forces that are too great:
I Causes further injury to tissue
I Increases pain
I Increases inflammatory response
I Causes additional scar formation

L A Dynamic assist should apply force in a direction
| that i1 s at a 9006 angl e

mobilized and perpendicular to the axis of joint
rotation




Force

AMai ntaining a 9006 angl

I Eliminates the translational component of an applied
force

I Allows full magnitude of the rotational force to be
directed toward correcting the joint limitations and
excludes force components that cause compression
or distraction of the articular surfaces
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Stress

A Excessive shear stress leads to tissue
breakdown and ulceration:

I High shear effects are avoided by;
A Smoothing, rounding or flaring splint edges

AUtilizing longer splint base to increase mechanical
advantage and provide greater surface to distribute
the contact force

AUtilize wider and deeper splint base to maximize
pressure distribution

AUtilize secure strapping to eliminate unwanted
motion and friction







Position of Rest

A Intrinsic Plus Position
' A Protected Position

A Safe Position

I Facilitates venous drainage
I Minimizes stiffness

I Maintains balance of bone and the three sets of
muscles; long extensors, long flexors and intrinsics of
the hand

I Used during period of initial immobilization and
healing




Position of Rest

Abduct thumb




Position of Rest

A Wrist splinted ~ 20-35" extension

from index to small beginning with 45 at index
and ending with 70" at small finger

I NOTE: if MCP splinted in extension the collateral
ligaments contract and loss of flexion can occur




Position of Rest

,lj  AIP joints of digits 2-5 should be splinted in
L+ almost full extension with just enough
flexion to be comfortable

.} AThumb should be gently abducted away
| from the palm and if immmobilized the MCP
and IP should be in neutral
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N Position of Function

(\ (
N A Wrist extended 20-35°
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M\\, A PIP joints are flexed 45-60



Position of Function
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Prefabricated splints










Oval 8 orthotic
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2 Purposes of Splinting
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_'I'r\ SUPPORTIVE

)

@ A provide symptom relief after injury or overuse
&

~ 7 A Block or transfer power of movement to enhance
\{  exercise

A Rest an inflamed arthritic joint

| A Support a joint or an arch in substitution for weak
muscles

A Support joint to increase hand function; ex: wrist cock
up supports wrist in extension while allowing full ROM
of fingers and thumb for grasp and prehension




Purpose of Splinting

I Corrective
A Correct existing deformity: boutonniere, swan neck

A Substitute for lost active motion; ex: tenodesis
splint

AAid in maximizing functional use of hand

Almprove joint alignment; ex: ulnar deviation splint

AReduce tone and contracture of a spastic muscle

Alncrease passive joint ROM
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w\{i} ASHT task force
- T Developed system to standardize splinting
: '5@; terms for organizing, describing and
categorizing splints
\\ I System identifies splints in terms of:
i‘&d A Articular/non-articular
o

AL ocation
ADirection
Alntent
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‘5“@ Splint Classification System

O
ﬁ Articular: crosses one or more joints
/,U' - |

A Non-articular: provides support and
protectlon to bone or soft tissue

‘ ALocatlon refers to the joint(s) or body part
/1)) the splint affects

é Direction: describes the position of the
. Involved joint

ﬁ Intent: iImmobilization, mobilization,
’restrlctlon




P\
)

@ Splint Classification System

,. \6 Design descriptors: describes the type of
’sp int;

I Digit Based: allows MP joint motion

< I Hand Based: allows wrist motion

\\f\ I Thumb Based: incorporates 1 or more of

_.u;

¢ thumb joints
@l I Forearm Based: allows full elbow motion

o | I Arm Based: originates from the upper arm;
M\?\, can include wrist, elbow and/or shoulder

I\
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‘T@ Splint Classification System
\

M \{5\ Design Descriptors:

) I Circumferential: around the entire body part

S { I Gutter: includes only the radial or ulnar
| portion of the body part

I Radial: incorporates radial aspect of body part

I Ulnar: incorporates ulnar aspect of a body
part




Spllnt Classification System

u\{& Design Descriptors
“\ 1 T Dorsal: traversing the dorsal aspect of hand
5@ or forearm

I Volar: traversing the volar aspect of hand or
forearm

i Anterior: Traversing the anterior aspect of a
pody part

i\ T Posterior: traversing the posterior aspect of a
pody part




Immobilization Splints

( Statlc Splints

y Most common splint therapist make
Immobilizes the joint(s) they cross

Base to facilitate dynamic functions

Provides stabilization, protection and support
No moveable parts

Holds involved structures in a functional immobilized
position

I Maintains normal arches

I Allows maximal mobility within optimal stability

I Most useful in inflammatory stage of wound healing




Hand Creases
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Arches of the Hand
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