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Wrrist Fractures

® Wrist fractures
account for 40% of all
pediatric fractures

® Most common
tfreatment of
fractures: Casts

> Bones are reduced to
correct deformity

©MMG 2001

> 4-12 weeks depending Point of contact
on erCTure Figure 1: Wrist fracture as a result of a fall.

> Complications arise if
cast is not applied
correctly



Current Methods

® Casts
> Fiberglass
> Plaster
® Splints
> Non-displaced
fractures
® Aircast StabilAir & i
Wrist Orthosis L& .
. . Figure 2: Aircast StabilAir Wrist
> Adjus’rqble qir Orthosis in use on patient.
bladders



Motivation: Casts vs. Splints
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Casts Splints
No difference in healing and pain
Relies on technique of Reduces the need for
doctor follow up visits
Risk of reduction loss if Less inhibiting on lifestyle
poor fit
~$300-400 ~$30

Cast saw can frighten Current splints don't offer
and burn children 3 point stabilization




Problem Statement

® If asplint existed with an adjustable pressurized
lining that can be applied accurately and easily
by the doctor, then patients could receive the
needed pressure for proper healing without the
Inconvenience of a cast.

Figure 3: Casts need to have

: . Figure 4: Casts need
covers while bathing and ’rcl)gge removed with

swimming. cast saws.



Design Requirements

Pediatric use
Maintain reduction
Easy fo implement

Dynamic and
conftrollable pressure
ining

> Three point loading

® Radiolucent

. Figure 5: The three loadin oint locations are
materials o= . .
shown in relation to the break.
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® Non-irritating lining



Alternative Designs: Velcro

Straps

Figure 6: Velcro straps can be
adjusted during healing.

® Use additional
overlapping
Crisscross to secure
reduction

® Easy fo use
® Easy to adjust
® Shear force

® Not a precise
pressure



Alternative Designs: Football
Helmet Pads

® Individual inflation
parts

® Hard covering for
protection

® Pads disperse
pressure over an

dared
® Around $30 each ~
@ \/O riG ble Sizes O n d Riddell Revolion’Youlh interior shown N ®|
Figure 7: Exterior (Top) and interior (Bottom) of a
Types football helmet. The interior pads are inflatable

and provide support.



Alternative Designs:
Thermoplastics

® Becomes moldable at
certain tfemperatures

® Can be molded to
produce desired
pressure

® Most can be remolded
to change pressures

® ~3%$80 per sheet

> Multiple splints per
sheet ~3

Figure 8: A simple thermoplastic splint.
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Design Matrix

Category (Points) | Velcro Straps Football Pads Thermoplastic
Maintains 20 27 25
Reduction and

Pressure (30)

Easy to Application | 17 20 5
(20)

Protection/Stability | 10 15 20
(20)

Ability to Change 8 12 5
Pressure(15)

Biocompatible/ 10 10 10
hypoallergenic(10)

Price (5) 5 3 1
Total (out of 100) /0 87 66
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Final Design

® 3individualinflaton o
oarts |

® 3 pressure points N\ Jd ‘3 j
® Conforms to arm — l_ :_ﬂ;}
® Guard underpalm /[ M/ JE
to prevent full 7L
flexion/extension Gl |
e NS/ Sl

Figure 9: Smaller individual bladders
will be near the fracture to allow
three point pressure.

Figure 10: The splint will have three layers: a lining, the air bladders,
& hard cover.
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Future Works

Fall Semester
® Material Selection

® Test pressure of casts . . .
. igurel1: A piezoelectric sensor will be used to
USI ng Sensors detect the pressure applied to fractures.

® Fabrication of
prototype

Spring Semester
® Test on saw bones

® Modifications to
prototype

Figure 12: Saw bones are artificial but have
similar properties to bone.
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