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“I made myself all things to all men” (1 Cor. 9:22)
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Orthotic Therapy in
Musculoskeletal Medicine

oot orthosis is a shoe insert prescribed

F by a musculoskeletal physician to alter

or modify foot function so as to treat,

adjust, and support various biomechanical foot

disorders. In other words, it is an external

mechanical restraining and realigning device

designed to reduce the eftects of pronation and

supination and treat poor foot mechanics — a

device that restores the natural shock absorbing
qualities of the foot.

Abnormal Lower Limb Biomechanics
with Compensatory Cascade

Our bodies were designed to be adaptive and to
be able to traverse many different types of
terrains. However, in our modern world, man
has changed this environment and created new
more stable foundations by covering it with
hard unyielding surfaces such as concrete and
paving.

When the ground is too hard and does not
provide any ‘give’, the fool compensates by
collapsing on the medial side, flattening the
arch, in an attempt to gain ground contact.
Pronation is the resulting compensatory
mechanism and gives detrimental effects on the
body structure not just the feet and legs.

When we walk on soft ground, the soft ground
provides accommodative compensation by
collapsing on the lateral side and compacting
on the medial side. The ground then supports
the foot and then allows the foot structure to
pronate approximately 4° the amount of
acceptable pronation required for shock
absorption.

Biomechanical problems in the foot can
transmit up to the other parts of the body
resulting in pain at
the knees, hips or
even back and
neck. Bilateral
pronation of feet
will  throw the
pelvis into anterior
position whilst
allowing the lower

lumbar area to sit in a lordotic position, which
will stress on L1-L5. When the pelvis anteriorly
rotates, it may have a contributing factor to
spondylolisthesis in L5-S1 region. As the body
engages compensatory mechanisms, tightness
can be experienced in the thoracic area and a
kyphotic curve may develop, the rhomboids
will start to tighten to pull the body back to the
centre of gravity in an attempt to reduce the
stoop effect of the upper body.

Common conditions that an orthotic can

treat include

* Bunions usually caused by a short first
metatarsal shaft and aggravated by pronation.

« Ball of Foot pain collapsing and rotating of
the metatarsals caused by pronation.

» Plantar fasciitis/ heel spur pronation causes
the fascia to elongate and tear from the
calcaneus. Spurs are a  secondary
compensation.

¢ Severe Disease (children’s heel pain) related
to pronation and growth spurts in children
and affects sporting children more than
sedentary ones.

 Achilles Tendonitis- repetitive over- stretching
of the medical and lateral attachments of the
Achilles tendon caused by pronation and
supination creates a point of pain stress point.

 Shin Splints can be lateral/ medial/ anterior:
pronation and supination are the key
contributing factors.

+ Knee pain collateral ligamental strain due to
pronatory and supinatory factors.

* Children’s knee pain “Osgood Schlatters
Syndrome™ occurs due to a combination of
tibial torsion, growth spurts and pronatory
factors.

* Hip pain due to structural or functional leg
length and supinatory factors including tight
external hip rotators and long leg jamming
action.

* Low back pain: Unilateral and bilateral
pronation and structural and functional leg
length causing stress on the lower back L1-5
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* Leg length syndrome when a structural leg length difference is evident the long leg may excessively pronate
to level the pelvis and so the orthotic will correct the long leg pronation and a heel lift will be added to the
orthotic on the short leg.

Introduction of Heat-mould Orthotics to relieve abnormal lower limb biomechanics

A dual density 100% EVA (Ethylene Vinyl Acetate) orthotics is available in
the market which is a combination of two densities covalently bonded together
in the one orthotic to offer both support and comfort therapeutic effectiveness.
EVA is a material that can be repeatedly heated and moulded under the
application of heat and pressure in such a way that custom-made orthotics can
be applied to patient’s foot when combined with a special lower limb
assessment system.

Systemic Assessment of Lower Limb and Orthotics Prescription

|, Choose EVA material and size according to patient’s body weight and size of footwear

2. Identify the Resting Calcaneal Stance Position (RCSP) 3. Check the leg length discrepancy for any
and Normal Calcaneal Stance Position (NCSP) structural differences

NPT TR

7. Heat and mould orthoticsinto corresponding shoe by maintaining
6. Measure hip range of motion subtalar joint neutral position
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Conclusion
Orthotics prescription is a common practice in &
musculoskeletal medicine to restore  normal 7 i

biomechanics of lower limbs. Following the above basic Ty

techniques of systemic assessment, 80-85% of cases will Dr Paco Lee N’
respond well with the orthotics. Orthotic additions and Specialist in Family Medicine
modifications will be applied in specific clinical Postgraduate Diploma in Musculoskeletal

condition and will be discussed in future chapter. Medicine (Olago)
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This publication is primarily intended for the perusal of staff and visiting doctors of St. Paul s Hospital for general information and reference only. All information is not
guaranteed or warranted to be absolutely accurate. The S 5 | all not be liable for any losses Sneurred or d s suffered by amy as a result of the
use of the information of this publication, or any actual or alleged infringement of copyright or other intellectual property rights. Reproduciion, in whole or in part, is not

ermitted without the written approval of the Hospital Mdnnt'emml For comment, advice or contribution, please contact Mr. Samuel Cheung at 2830 3771, Fax to 2893
626 or e-mail: samuelcheu il.stpaul.org.hk




