
The practice of head deformation by
pressure to an infant’s skull dates
back to 2000 BC when the Ancient

Egyptians used head binding to produce
a cosmetically pleasing and fashionable
skull shape.1 With an increasing inci-
dence of plagiocephaly (asymmetric
skull) this practice, with a modern slant,
is re-emerging. A simple web search
resulted in five “paediatric offices” offer-
ing such a service. If an Ancient Egyptian
walked into clinic today with their
child’s head bound between two planks
of wood, we would be informing social
services. Should we, as paediatricians, be
advocating modern orthotic devices for
plagiocephaly or condemning them?

Plagiocephaly can be subdivided into
synostotic, where one or more sutures
are fused, and nonsynostotic, or defor-
mational, plagiocephaly. Surgical treat-
ment of the synostotic variety is undis-
puted as the deformity is likely to
progress and there is a significant risk of
raised intracranial pressure. However the
treatment of deformational plagi-
ocephaly is more controversial.

There are no population based studies
to establish the precise incidence or
prevalence of deformational plagi-
ocephaly, but the number of referrals to
both paediatric and surgical units is
increasing.2–4

Posterior deformational plagiocephaly
occurs more commonly on the right and
there is a notable male predominance.
The laterality may be in part a result of
intrauterine position with 85% of vertex
presentations lying on the left occipital
anterior position. If the baby descends
into the pelvis (fig 1), this may limit the

growth of the right occiput and left fron-

tal areas.5 6 The asymmetry may be

further exacerbated postnatally—when

the child is laid supine, the head will

automatically roll to the flattened side,

which then becomes the preferred side

for sleeping.

This hypothesis also explains the

increase in incidence of posterior defor-

mational plagiocephaly since the “Back

to Sleep” recommendations for preven-

tion of sudden infant death syndrome.2 3

Mulliken et al showed that over a four

year period from 1992 to 1996, the

incidence of frontal plagiocephaly (at-

tributed to prone sleeping) decreased

and almost disappeared, with a concomi-

tant rise in posterior plagiocephaly.7

Suggested explanations for the male
predominance have been that the male
head is larger and grows more rapidly
than that of the female,7 and that male
fetuses are less flexible than their female
counterparts.8 Both these factors result
in the male infant being more at risk of
developing deformational anomalies.

Deformational plagiocephaly has not
been shown to be associated with any
long term problems, although a concern
regarding strabismus has been raised by
some authors as a result of traction on
the ocular globe from the underlying
deformed bone in frontal plagiocephaly.9

However, this has only been described in
synostotic plagiocephaly and there is no
evidence to support this theory in defor-
mational plagiocephaly. Further reassur-
ance on this point is provided by the fact
that the majority of plagiocephaly cases
are currently posterior in nature as
described above.7 As the head enlarges
the relative asymmetry reduces and hair
growth disguises any minor anomalies.
In view of the lack of complications and
the potential for natural resolution,
treatment is entirely cosmetic and
should therefore confer minimal risk or
discomfort to the patient.

Suggested treatments include simple
reassurance, positioning and physio-
therapy, external orthotic devices, or

finally surgery. Reassurance and expla-
nation of the usual lack of long term
problems may be sufficient for the milder
cases. However, for parents with real
concerns about cosmetic appearance,
what more can be done? Surgery does
confer a risk, albeit minimal, in view of
the close proximity of the posterior dural
venous sinuses,10 and in view of this, is
unsuitable for the majority of cases. This
leaves either orthoses or positioning and
physiotherapy as alternatives. Unfortu-
nately evidence from the literature for
either of these interventions is limited.
There have been no randomised trials
and the best available evidence is con-
tained within prospective cohort studies.

“Positioning” infants refers to advis-
ing parents to lay the child’s head on the
opposite side to that which is flattened
when lying down. This can be facilitated
by placing objects of interest on that side
of the cot to encourage head movement
in that direction. Some authors advocate
assisting positioning with foam wedges
to ensure that the head is held in the
required orientation. Physiotherapy is
particularly useful if there is any sterno-
cleidomastoid imbalance, with or with-
out evidence of torticollis. This has been
identified in 25–75% of children with
plagiocephaly.11 12 Whether this is a cause
or effect of the plagiocephaly is uncer-
tain.

Positioning and physiotherapy is
thought to be more effective if it is insti-
tuted before 6 months of age; beyond
that age the child is normally fairly
mobile and more likely to change posi-
tion during sleep independently.

O’Broin and colleagues12 and Pople
and colleagues13 have both studied the
natural history of children referred with
deformational plagiocephaly and man-
aged with sleep positioning and physio-
therapy alone. Both authors used a
qualitative scale based on physician and
parental views of the asymmetry. All
patients were thought to show a signifi-
cant improvement in asymmetry at
follow up over 6–12 months, although
the asymmetry did not resolve com-
pletely in all patients. These studies
could be criticised for their non-objective
qualitative measurements, but these
views may be more clinically relevant
than actual measurements when it
comes to acceptability of cosmetic re-
sults.

External orthoses include both dy-
namic and passive devices such as skull
bands or helmets. These devices either
compress the prominent part of the skull
or only allow growth in the flattened
part of the skull. A specialised technician
is required, as each device is custom
made for that particular child. The
orthoses are in place for 15–22 hours
each day and require regular review to
ensure skin viability and circumferential
growth of the head. Orthoses are only
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Orthotic devices do not improve plagiocephaly

Figure 1 Left occipital anterior position.
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thought to be beneficial in the majority

of cases if the child is aged less than 12

months, as 85% of postnatal head

growth occurs in the first year of life.14

There has been a concern from some

centres regarding stigmatisation of hel-

met wearers; however, this is not a factor

that has been recognised locally.

A range of clinical studies15–18 have

charted the change in anthropometric

measurements with orthotic treatment.

They show what would appear to be an

impressive asymmetrical resolution with

a mean change in asymmetry of about 5

mm. The main problem with each of

these studies is the lack of controls.

Without a set of control data there is no

way of knowing whether the interven-

tion is actually beneficial.

There is only one study that compares

the outcome in more than one treatment

group. Mullikan and colleagues7 provide

control data on patients that chose not to

have the orthotic intervention—in this

case a helmet. Despite its failings this

study does provide the best evidence and

appears to show a significant reduction

of asymmetry (p < 0.001) in the treat-

ment group. However, the lack of

randomisation and obvious physician

bias, with two of three parents opting for

the helmet, makes interpretation of the

results difficult.

There does not appear to be any

definite evidence for improved outcome

with orthoses—so are there any disad-

vantages? The factors that immediately

spring to mind are cost and inconven-

ience. In the USA it has been estimated

that the cost of an external cranial

orthosis treatment is equivalent to a

minor neurosurgical procedure such as

ventriculoperitoneal shunt revision.19

Some health insurance companies have

denied authorisation for such treatment.

Concern has also been raised regarding

whether orthoses may restrict cranial

growth. There is no evidence to support

this, but is one of the reasons why

children are followed up weekly to
ensure that no complications have
occurred.15 16 Whether orthoses cause
any discomfort to these babies can only
be guessed at and probably differs on an
individual basis. Should we be risking a
child’s discomfort, family inconvenience,
and NHS funding on a treatment that
has no clear benefit?

In summary, there is no clear evidence
as yet that orthotic devices improve pla-
giocephaly in the long term. Craniosyn-
ostoses should be excluded by clinical
and radiological means, before advice is
given regarding sleep position and
physiotherapy. Neurosurgical or plastic
surgery referrals should be reserved for
progressive or severe cases. Population
based studies are required; these should
investigate the natural history of plagi-
ocephaly with qualitative and quantita-
tive measurements. Unless it is found
that children have a detrimental out-
come as a result of conservatively man-
aged plagiocephaly, modern head bind-
ing cannot be recommended as a routine
treatment. Indeed, as is the case with
many treatments for cosmetic deformity,
category 1 evidence for efficacy of any
intervention is lacking and it is often the
parents or consumers who drive the
treatment trends. If the infant were
asked, he might opt for wait and see.
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. . . COMMENTARY ...

The debates related to true synostotic

plagiocephaly (unicoronal synosto-

sis or rarely lambdoid synostosis) as

opposed to deformational plagiocephaly

have raged over the last decade. A

number of articles highlight the clinical

features that distinguish these

conditions.1–3 Various terms are applied

to non-synostotic calvarial asymmetry,

including “deformational plagi-

ocephaly”. Plagiocephaly without synos-

tosis (PWS) is the preferred term in our

unit. It is generally accepted that plagi-

ocephaly without any evidence of synos-
tosis usually needs no surgical interven-
tion.

The exact association between PWS
and the “Back to Sleep” campaign is dif-
ficult to quantify. A number of obstetrics
factors appear to predispose to a child
being born with an initially asymmetric

head, including multiple pregnancy, fetal

malposition or malrotation, and prema-

turity.

In addition, in our unit we have docu-

mented a 54% incidence of wormian

bones in PWS (versus a 17% incidence in

age matched controls). This raises the

potential contributing factor of a slightly

more malleable head. Interestingly

Mayan headbinding cultures have been
shown on archaeological skull findings
to have increased numbers of wormian
bones.4 Whether this represents evidence
of increased malleability or whether the
reponse to an initial restrictive force is a
compensatory division of the sutures is
unfortunately impossible to prove.5

Important in PWS is the fact that

whatever the degree of asymmetry

present at birth, flattening frequently

progresses over approximately the first

six months as pressure is maintained on

the back of the head due to the sleeping

posture (even more significantly in chil-

dren with developmental delay and poor

tone). The unwary may class this initial
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progression as evidence of a synostic

process.

Bridges et al have indicated the diffi-

culty of scientifically assessing outcomes

and producing statistical significance, as

opposed to assessing clinically relevant

effectiveness. The following points need

to be taken into account.

(1) There is a form of susceptibility

which makes some children flatten

more significantly than others; thus

not all children nursed on their backs

will develop occipital flattening.

(2) Initial early progression usually pre-

cedes resolution.

(3) In the vast majority of mild cases,

resolution to the point of deforma-

tion not being detected other than by

someone specifically looking for

asymmetry is the “norm”.

(4) In more severe cases resolution is

slower and may be incomplete, but in

the majority of cases proceeds with-

out active intervention to a point

where the end result is entirely

socially acceptable.

(5) Literature evidence and personal dis-

cussion with groups using orthotic

devices indicate that their use may

slightly speed up the resolution

phase but does not conclusively

improve the results over patients

treated by observation alone.

(6) No studies currently available com-

ment on anything other than the vis-

ible “architectural changes”. Signifi-

cant questions need to be raised as to

the overall psychosocial effects of

placing a child in a helmet unless

this is absolutely essential. We be-

lieve the interaction between parents

and child, and more particularly

between the child and non-family

members, will be changed by the

presence of a helmet, which is

frequently viewed by the unin-

formed as a protective device essen-

tially for a child at risk.

(7) The discomfort of wearing a helmet,

particularly in hot weather, and risks

associated with general anaesthetic

frequently required for adequate fit-

ting of a device, are under empha-

sised.

It is certainly our feeling that simple

observation and allowing nature to take

its course is the best option in the vast

majority of cases. The authors of the

article should be congratulated on their

honest reporting of their local experi-

ence of these devices and I would

definitely support the conclusions drawn

in Bridges et al’s final paragraph.

S A Wall

Oxford Craniofacial Unit,
Radcliffe Infirmary,

Oxford OX2 6HE, UK
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