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PlagioCare™

Stephen Mottram MBAPO
Clinical Specialist Orthotist
Technology in Motion Ltd

Orthotic Cranial Re-moulding for Infants with
Deformational Plagiocephaly and Other Head
Shape Deformities
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Experience
o

A Providing
treatment in UK
since November
2003

A Treated over 3000

A Over 170 infants in
care

A 3 clinics and 3
satellite centres
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A Aging Technology

A Static Equipment
I Difficult to scan
I Movement in scanner

A High Cost

I Technology
I Product

A Minimal product &
technology
Improvements

A Security of supply

3/3/2009




[PIagioCareTM Treatment

A 3D Photographic
scanner

A No lasers

A Infant & parent friendly
A Self referencing

A Simple to use

A Portable

A File conversion

A Technological backup

A OssurCAD compatible

3/3/2




[PIagioCareTM Helmet

A Proven effective
design

A Smooth seam free
liner

A Neat strap

A Adjustment free
closure

A No closure gap

A Conforms with EC
regulation

3/3/2009
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[Clinical backup }

A Proven treatment
I Clear protocols
I Known variables
I Clinical backup
I Quantifiable results

A Experienced European
Clinicians & Technicians

A Reduced overall costs
I Scanner

I Hardware
I Treatment

3/3/2009



[PIagioCareTM from Ossur }
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Cranial Anatomy
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A Overall shape
determined by many
factors:

I Genetics

I Metabolic disorders

I Mechanical forces
A Uterine constraint

A Positioning after
birth

A Sizeis determined by
brain size




Cranial Anatomy
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A Anterior fontanelle

Frontal suture —

A Posterior fontanelle
A Sutures
I Frontal or metopic
I Coronal
I Sagittal
i Lambdoid sty

Anterior fontanelle ——

- Parietal eminence
”

e Squama of occipital bone
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Newborn skull
\_

A Metopic suture
A Eye orbits
A Coronal sutures

A Large anterior
fontanelle

A Lack of jaw
development in the
newborn skull

.}
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Posterior view of foetal skull
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A Sagittal suture
A Two lambdoid sutures

A Occipital protuberance




Terms 1
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Deformational Plagiocephaly  Brachycephaly
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[Definition of Terms

A Bossing

A High Vertex
A Occipital plagiocephaly
A Frontal plagiocephaly

A Facial asymmetry




Deformational Plagiocephaly X
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Pefermational

Rlagiecepnaly.

Ear on affected side is
pushed forward toward the
face.

Compensatory bossing or
bulging of the forenead on the
side of the posterior flattening.

Head is shaped like a
parallelogram (i.e. a crooked
rectangle).

©) OSSUR 2007



[Brachycephaly

A Bilateral occipital
flattening

A Frontal bossing
A High cranial vault

A Width of head is
greater than 78%
of the length and
may exceed 100%
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[Scaphocephaly

narrow head shape

A Long
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A Prevalent in premature

-lying

babies due to side

position
A Width of head is less than

g —

78% of the length
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have difficult time

extending the head due to

head shape




Why donot these heads
anymore?

P €
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A Infants no longer spend adequate time
during the day in prone.

A Sleep all night in supine

A Spend excessive time in infant carriers
during the day

A Roll later than prone sleeping infants.

A Unable to reposition themselves in the early f
months when their skulls are most flexible. &




Infant Sleeping Positions
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A It is conceivable that
the prone sleeper is
stimulated to move
and explore
because the
position itself is
Inherently boring
and the child must
do something to
change his/her
circumstances.

Dewey et all998




Infant Sleeping Positions
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A Conversely many
non-prone
sleepers have
many stimulating
features to watch
and be distracted
by, so that
movement Is not
a necessity.

Dewey et all998




SIDS and the @;
NBack to Sleepo PEDQgr

A Estimates of up to 1 in 100*
babies develop positional
plagiocephaly

A Positional plagiocephaly has
l ncreased since t
Sl eepo program be

A Hutchinson identified 1 in 30 have
a severe deformity at 24 months

(*Estimates of actual incidence varies greatly)
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SIDS Rate and Sleep Position, 1988-2003
(Deaths per 1,000 Live Births)
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Dlagn05|s of Positional Plag|ocephaly .
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[Incidence UK

A 18 months =1 in 15 infants
A 24 months = 1 in 30 infants.
Hutchinson

A UK birth rate = 600,000
annually

A Estimated 20K to 40K
Infants in UK.

A 2 in each school class




[Incidence Netherlands

A 18 months =1 in 15 infants
A 24 months = 1 in 30 infants.
Hutchinson

A Netherland birth rate =
288,000 annually

A Estimated 9.6K to 19.2K
Infants in Netherlands.

A 2 in each school class
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[Will |t correct o}it

Basic principles of
: deformation or reformation
Magnitude and depend on:

Direction of A Pliability of tissues

FORCE A Age & stage of skeletal
development

A Duration of deforming
force

FORM

-Smith, 1981

This can produce positive or
negative effects!




CONGENITAL MUSCULAR
TORTOCOLLIS
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Neck deformity involving the shortening of
the Sternocleidomastoid Muscle.

Head tilt to the affected side and rotated
toward the opposite side.

20 % of cases a mass can be felt in the
affected muscle (Cheng & Al 1994).

Plagiocephaly can also be present.
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Sternocleidomastoid Muscle J
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A Origin:

I One head from the
sternum.

I One head from the
clavicle. % A
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I " oid muscle = g
nser Ionl Mylohyoid raphé = | — Digastric attachment to hyold
Internal jugular vein = ne
- leidomastoid muscle

i Mastoid process of the | __ == ==
temporal bone. e —

i Superior nuchal line of >
the occipital bone.

A Tendinous connection with | i N S —

Pectoralis mazl)r
mmmmm
\ | Stemohyoid muscle

the origin of the trapezius. it




CONGENITAL MUSCULAR TORTOCOLLIS
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Aetiology
A Theories include:-
I Birth trauma
I Ischaemic hypothesis
I Intrauterine malposition.

I Sequelae of an intrauterine or perinatal
compartment Syndrome.

A Associated with other musculoskeletal problems
I Metatarsus adductus
I Dysplasia of the hips
I Positional talipes.




[Deformational Moulding vs. Synostosis §
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Synostosis

A Premature fusion of
one or more cranial
sutures.

Synostotic Synostotic
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A Each suture closure
gives a different

head shape \,L { | )

deformity hnterior-  / betormationat = A
plagiocephaly posterior
[Umlcoronal] phnlwnw‘h

(=l sutures spen
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Deformational vs. Synostotic @
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Contralateral frontal bossi
Ipsilateral frontal bossin

Ipsilateral occipitomastoid bossi
Ipsilateral occipitoparietal flatteni
Contralateral Contralateral Ipsilateral occipitoparieta
occipital bossing parietal bossing flattening

Deformational ' '
Huang et al, 1996 Right lambdoid

plagiocephaly Synostosis

Ipsilateral ear _
displaced anteriorl Ipsilateral ear
displaced posteriorl
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