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Goals

Review underlying cause of functional hallux
imitus (FHL)

Review three (3) peer-reviewed studies related
to mechanical treatment of FHL

Apply this evidence to the orthotic prescription
for FHL




Review

ADefinition*
AGreater than 50° dorsiflexion NWB
AlLess than 14° dorsiflexion in stance

) ANO trauma or arthritis

AAssociated deformities

AHallux rigidus
AHallux valgus

*Scherer PR, et.al. Effect of functional foot orthoses on first MPJ dorsiflexion in
stance and gait. JAPMA, 96(6):474-81, 2006



Mechanical Cause of FHL

Windlass function blocked by B
forces driving the 15t ray up

APrevents 1st ray |
_ Increased interosseous
plantarflexion compression force and

joint jamming

AHallux can not dorsiflex

Alst MPJ compression
increases Moiton’s Kineraossd ploor ™

extension fascial tension

Increased
ground reaction
force
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Etiology of FHL

AThree foot types cause increased force under the
first metatarsal head

AEverted calcaneus
AEverted forefoot resulting from flexible forefoot valgus
AEverted forefoot resulting from planterflexed first ray
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Roukis, et al. JAPMA 1996

Alncreased force under 1st metatarsal =

decreased hallux dorsiflexion

A Ground reactive forces against the 1st MPJ prevent 1st ray
plantarflexion

A Lack of 1t ray plantarflexion will limit 15t MPJ dorsiflexion.
A 100% of subjects, dorsiflexion is decreased

Roukis, et. al. Position of the first ray and motion of the first MTP. JAPMA 86:11, 1996.









Harradine, JAPMA 2000

A Rearfoot eversion and hallux dorsiflexion

A
Al’Eversion of the rearfoot will lower
t he maxi mal hal |l ux do
x No wedge: 85.91
« 3° wedge: 68.23 \O O000
x 5° wedge: 58.80 & j > T =
A First ray dorsiflexion | .
A Hallux dorsiflexion decreased | ] & - *}‘ /"
/]
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Harradine, Bevin: The effect of rearfoot eversion on ; éoco\ QOOOO

maximal hallux dorsiflexion. JAPMA 2000. ] e J



Scherer, et al. JAPMA 2006

AEvaluated the influence of functional orthoses on the ROM in
stance and gait of the first MTP joint

ADefined FHL as > 50° dorsiflexion NWB and < 14° dorsiflexion
In stance

ACasted with 1st ray plantarflexed (based on Roukis)

ACustom functional orthoses
A minimum cast fill (Roukis)
A 14 mm heel cup (Harradine)
A 2mm medial heel skive (Harradine)
A wide width (Harradine)
AReverse Mortoné6és extension (Rouki s)

Scherer PR, et.al. Effect of functional foot orthoses on first metatarsophalangeal
joint dorsiflexion in stance and gait. JAPMA, 96(6):474-81, 2006



Scherer, et al. JAPMA 2006

A Stance
AHaIqu dorsiflexion measured in stance with and without
orthosis.
A Gait
A Decrease in hallux pressure at heel off = increase In 1%t
MTPJ motion

A Greater 1st MTPJ motion = less pressure under hallux

Scherer PR, et.al. Effect of functional foot orthoses on first metatarsophalangeal
joint dorsiflexion in stance and gait. JAPMA, 96(6):474-81, 2006



Scherer, et al. JAPMA 2006

AStudy #1: Weight Bearing Dorsiflexion

AWhen orthotics used In stance, hallux dorsiflexion mean
Increase 90%

AStudy #2: Sub-hallux pressure in gait

AWhen orthotics used in gait, sub-hallux pressures mean
reduction of 14.8%

Scherer PR, et.al. Effect of functional foot orthoses on first metatarsophalangeal
joint dorsiflexion in stance and gait. JAPMA, 96(6):474-81, 2006






Applying the Evidence to the
FHL Orthotic RX

A Plantarflex first ray (Roukis/Scherer)
ABring first ray down when casting
A Maintain close contour with medial arch
AReverse Mortonds extensi on

A Reduce rearfoot eversion (Harradine)
ADeep heel cup

Alncreased Wilelig
AMedial skive



Casting Technique
APlantarflex 1st ray or dorsiflex hallux




What Happens | f You
the First Ray When Casting?

Excess varus captured
In negative cast

!

Excess varus captured
In positive cast

!

Excess varus captured
In orthosis




Foot Scanners That Allow NWB

A Meets EBM




What Happens If You
Donot Pl ant arfl ex FI

Orthosis from cast w/
1st ray not plantarflexed

No Orthosis | : : D
- First ray dorsiflexed

Orthosis from cast w/
1st ray plantarflexed

First ray plantarflexed



Material Choice
A Material: Semi-rigid




Castwork
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Castwork

" MEDIAL HEEL SKIVE

(minimum heel cup depth)

2mm R L (10mm)

4mm @(,Mm]m)

emm R L (18mm)

A

Medial

Lateral

— e ———— ———— P —
.

<+—— Center of ORF ——=

STJA




How Tight Should the Orthoses Conform
to the Arch of the Foot?

Tighter orthotic supports base of first
ray to allow first ray to plantarflex




