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<KEYWORDS - - Summary

- Osteopathy; = . Introduction: The term plagiocephaly, from the Greek plagios (oblique) and
Cranial marip kephalé (head), means distortion of the head, and refers clinically to cranial
tion; asymmetry. Cranial Osteupathy, since it was first proposed, has focussed upon the

Plagiocephaly; - diagnosis and treatment of birth trauma and cranial asymmetries, and consequently
Diagnosis; specific therapy for plagiocephalic deformities has been described. Osteopathic
Somatic dysfunction; manipulation alse has been proposed as a treatment for torticollis, a candition

Cranial osteopathy - assoclated with plagiocephaly. For these reasons, we decided to look at the
i St mechanics of the occipital bone and the adjacent atlas and hones of the cranial
base, in relation to functional plagiocephaly.
Methods: The records of 649 children seen in an osteopathic practice in Lyon,
France, were reviewed retraspectively, in compliance with the legal requirements of
the Commission Nationale de Ulnformatigue et des Libertés (CRIL) and the Helsinki
accord, for gender, age at presentation, birth history, obstetrical data (breech
presentation, vacuum extraction, forceps delivery or Caesarean section), presenting
camptaint, side of posterior plagiocephaly, side of frontal plagiocephaly, torticollis,
motion pattern of the occipital bone upon the atlas, and motion pattern of the
spheno-occipital synchondrasis,
Results: We found significant correlations between plagiocephaly (right/left) and
primipara (P = 0.024}, use of forceps (P = 0.055) and extractor suction (P = 0.055).
Correlations were also found between flattening of the occiput (right/left) and
lateral strain of the spheno-occipital synchondrosis (P=0002) and between
plagiocephaly (right/teft) and occipito-atlantal motion (P = 0.000).
Conclusion: We found a sighificant correlation between the lateral strain pattern of
the spheno-occipital synchondrosis and plagiocephaly and between rotational
dysfunction of the occiput upon the atlas and the side of posterior plagiocephaly.
We suggest that thorough necnatal osteopathic examination can identify individuals
predisposed to develop posterior ptagiocephaly.
© 2005 Elsevier Ltd. All rights reserved.
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Introduction

The term plagiocephaly, from the Greek ‘plagics’
{oblique) and ‘kephalé’ (head), means distortion of
the head, and refers clinically to cranial asymme-
try. The oldest known example is from lIraq, ca.
45,000 BC, and appears ta have been intentionally
induced.! Clinical interest in cranial asymmetries
has increased in the last decade. Prior to 1992,
children commonly slept in the prene position, and
frontal plagiocephaly was prevalent. Following the
1992 recommendation from the American Academy
of Pediatrics, that infants sleep supine to reduce
the risk of sudden infant death syndrome, an
increased incidence of posterior plagiocephaly has
been described.? Currently, one of every 60 live
births demonstrate some degree of posterior
ptagiocephaly.’

Human beings are bilaterally symmetrical. The
more balanced the symmetry, the more beautiful
the subject is perceived to be.*? "The existence of
sensory biases for symmetry may have been
exploited independently by natural selection acting
on biological signats and by human artistic innova-
tion. This may account for the observed conver-
gence on symmetrical forms in nature and
decorative art’.® The bilateral symmetry of human
anatomy has functional as well as aesthetic
significance, function follows structure. The cranial
asymmetry of plagiocephaly has aesthetic impact
and, if left untreated, can lead to: musculo-
skeletal dysfunction,® psychomotor retardation,’
dysfunction of the nervous system,®° oro-facial
developmental problems,'™ ophthalmic dysfunc-
tion,'* ear-nose-throat (ENT) dysfunction,’? and
gastro-intestinal dysfunction.?

Severe plagiocephaly is an easily identified
clinical deformity, while milder forms of plagioce-
phaly may go unrecognised, often progressing in
severity as time passes, A common misconception
that occurs when the plagiocephaly is first recog-
nised is that the problem will resclve naturally.
When this does not happen, typically around 6
months,'' treatment is initiated. By this time,
however, the skull has grown in the asymmetrical
pattern, resulting in a head that is much more
recalcitrant to remedy and, therefore, to a
favourable outcome,

In either case, the anatomic asymmetry has
functional consequences. It is an established
clinical deformity that, in severe cases, may have
marked social—'10% of affected plagiocephalies
may persist as a permanent mild-to-severe cos-
metic deformity’'®—as well as functional conse-
quences. Thus, in all instances treatment is
indicated. Moreover, treatment is most efficacious

when conducted very early in life (3-4 months,
best), preferably hefore ossification of the synch-
ondroses in the base of the skull. "The occipital-
frontal circumference enlarges 8.3 cm in the first 6
months of life. Between 6 and 18 months, slow
brain growth accounts for approximately 0.6cm of
increased head circumference each month’.'®
Thus, the longer one waits, the more the skult
becomes organised and the potential for plasticity
diminished,

Atthough originally thought to result from pre-
mature sutural closure, plagiocephalies may, or
may not, be associated with cranial articular
synostoses. It is classified as synostotic when an
articular fusion occurs earlier than normal.'"?
Premature synostosis of one or several cranial
sutures is thought to have a genetic or metabolic
origin.*®*' Synostosis of the lambdoid suture, that
will result in posterior plagiccephaly (ipsilateral
posterior cranial flattening), is rare and represents
only 3.1% of all synostoses.*? The clinical diagnosis
of synostotic plagiccephaly is most specifically
accomplished by radiological means,

Plagiocephaly without synostosis is classified as
functional and must be differentiated from cranio-
synostosis.>2** Many categories of functional
plagiccephaly have been proposed based upon their
theorised aetiologies. Positional and gestational
plagiocephalies result from chronic asymmetry of
intra-uterine position,'® Deformational plagioce-
phaly refers to the forces, pre-partum, perinatal or
post-partum, that produce cranial asymme-
try,'H1%:22:23,2528 pacryral plagiocephaly results
from chronic asymmetry of the infant’s post-
partum resting posture,”* Compensational plagio-
cephaly occurs as the result of another area of
cranial deformation.?” Ocular plagiocephaly is
associated with strabismus.??

Although the causative factors resulting in func-
tional plagiocephaty remain open for discussion,
certain relationships have been clearly documen-
ted. The development of plagiccephaly is statisti-
cally associated with primipara, premature birth,
intrauterine environment'®%3:3% torticollis?®3'-3%;
and supine sleeping position.? 1933

Frontal, or anterior, and occipital, or posterior,
plagiocephaly refer to the location of the defor-
mity.>""% Although posterior synostotic plagioce-
phaly is rarely observed, posterior functional
plagiocephaly is much more frequently encoun-
tered. Presently, the most common type of poster-
for functional plagiocephaly is associated with
occipital flattening on one side and prominence
on the other side. This is often encountered
with frontal prominence, or bossing, on the
same side as the occipital flattening and frontal
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flattening on the other side. This configuration,
when viewed from above, results in a paralielogram
deformity of the head.'®#2:28:32.34.35 The gar on the
side of the occipital flattening will be disptaced
slightly anteriorly. Additionally, restriction of neck
motion has been reported in 19.5% of cases of
plagiocephaly.?

The parallelogram cranial shape described in
contemporary medical literature™?*3#8:3532.34 3159
has heen described in the osteopathic litera-
ture.>®*® Osteopathic practitioners diagnose and
treat positional asymmetries, such as plagioce-
phaly, in part by identifying and treating articular
maotion restrictions. The occipital bone relative to
the atlas demonstrates the motions of flexion,
extension, rotation, and sidebending. Occipito-
atlantal sidebending and rotation occur as coupled
motions in opposite directions (sidebending left
with rotation right and sidebending right with
rotation left),*

The cranial base of the child's skull consists of
multiple synchondroses.”™ In the osteopathic lit-
erature, the spheno-occipital synchondrosis is given
great significance and has been described as
permitting motion. The identified motion patterns
of the spheno-occipital synchondrosis include:
flexion, extension, torsion, sidebending-rotation,
lateral strain, and vertical strain.’’

Cranial Osteopathy, since it was first propaosed,
has focussed upon the diagnosis and treatment of
birth trauma and cranial asymmetries, and conse-
quently specific therapies for plagiocephalic defor-
mities have been described.***! ‘Osteopathic
manipulation also has been proposed as a treat-
ment for torticollis, a condition associated with
plagiocephaly,”” Because we had access to a large
osteopathic paediatric database, based upon the
above information, we decided to look at the
mechanics of the occipital bone and the adjacent
atlas and the bones of the cranial base, in relation
to functional plagiccephaly.

We began with a review of rigorousty docu-
mented clinfcal records from an established
osteopathic practice, originally gathered to
study otitis media. A set of variables, including
patient demographics, patient history, pre-
senting complaints and findings of specific somatic
dysfunctions were entered into a database., When
these data were analysed for statistical correla-
tions, strong relationships ameong patterns of
somatic dysfunction and functional plagiocephaly
were found. From these a hypothesis emerged
proposing that cervical and cranial somatic dys-
function contribute to the development and main-
tenance of posterior plagiocephaly of nonsynostotic
origin.

Methods
Population

A retrospective, serial, diagnostic, clinical, single-
centre study of 649 children presenting consecu-
tively at an osteopathic practice in Lyon, France,
was performed. Records were reviewed for patient
demographics, prenatal and detivery history, gen-
eral medical history and physicat findings, osteo-
pathic structural findings, and osteopathic
manipulation performed. This study was performed
in adherence to the tenets of the declaration of
Helsinki and in compliance with the legal require-
ments of the Commission Nationale de |'Informa-
tigue et des Libertés (CRIL}.

Palpatory diagnostic methods

Palpatory diagnosis was performed on the first
patient visit, with the child, preferably lying an the
examination table, or in the mother's arms.
Palpation for somatic dysfunction was done em-
ploying very light touch, assessing first the shape of
the skull and secondly the patterns of cranial and
cervical motion,*3+4

The motion pattern of the occiput upan the atlas
was assessed for somatic dysfunction with the
infant supine and the examiner’s hands placed
under the occiput with the tips of the index fingers
laterally at the level of the first cervical vertebra.
Qccipito-atlantal motions, flexion and extension,
rotation right and left, and sidebending right and
left were evaluated, Sidebending and rotation of
the occiput upon the atlas tends to occur coupled in
opposite directions. In this paper, this relationship
is identified as sidebending rotation (SR) and is
named according to the direction of unrestricted
occipital rotation. Therefore, if the occiput is
sidebent left and rotated right relative to the
atlas, it will be described as SR right, and occipital
sidebending right, rotation left is SR left,

The spheno-occipital synchondrosis was exam-
ined utilising a vault hold (Fig. 1) in which the
examiner's index fingers contact the greater wings
of the sphenoid and the little fingers contact the
tateral angles of the occiput. Spheno-occipital
synchandrasis motions of: flexion and extension,
torsion right and left, SR right and left, lateral
strain ({lateral transtation) right and left, and
vertical strain (vertical translation) superior and
inferior were assessed as described in the osteo-
pathic literature.’” All of these motions were
evaluated in a very gentle manner, such that the
application of digital pressure was never greater
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Figure 1 The spheno-occipitat synchondrosis was exam-
ined utilising a vault hold in which the examiner’s index
fingers contact the greater wings of the sphenoid and the
little fingers contact the lateral angles of the occiput.
Reproduced with permission from: Nicette Sergueef. La
thérapie cranio-sacrée chez U'enfant, Paris: Spek éd,
1988,

than the force of the inherent motion of the cranial
system being diagnosed.*® The perception of
compliance in one direction indicated the cranial
pattern. When the opposite coupled motion was
introduced, it resulted in resistance, or a feeling of
nencompliance, often with the child manifesting
discomfort. The palpated sphenc-occipital motion
patterns were named, as was occipito-atlantal
maotion, according to the direction of ease of the
induced motions.

Database and statistical analysis

The statistical database consisted of 649 cases,
each case being cne patient encounter, and 85
clinical variables: (patient demographics) visit
date, visit number, previous visit date, surname,

given name, address, (birth) month, (birth} vear,
number of children in family, twins, rank of study
child, gender, height, weight; (prenatal and deliv-
ery history) multiple birth, difficult conception,
pregnancy quality, delivery quality, breech, pro-
grammed, epidural anaesthesia, forceps, vacuum,
Caesarean; {general medical history and physical
findings) chief complaint, fragile health, concomi-
tant pathologies-1, -2, -3, sleep, occurrence, and
manifestation of sleep disorders, feeding mode,
suckling, bottle, pacifier, pacifier (brand), eyes,
otitis present, otitis side, otitis how-many, medical
treatment, respiration, crawling; (osteopathic
structural findings) cranial rhythmic impulse, occi-
put movement and quality, sphenchasilar synchon-
drosis movement and quality, including flexion and
extension, lateral and vertical strains, and other
sphenobasilar information-1, -2, -3, temporal right
and left movement, and quality (with subsets of
squamous portion right and left movement and
quality, mastoid portion right and left movement
and quality, and tympanal portion right and left
movement and quality), mandible movement and
quality, other spinal findings-1, -2, sacrum move-
ment and guality, ilium right and left movement
and quality; (osteopathic manipulation) treatment,
when, hiow many times, for what reason, result,
Statistical analyses were carried out using the
SPSS for Windows statistical package (version 10.1,
SPSS, Inc., Chicago, IL, USA}.45 Caomputed statis-
tical determinants consisted of frequencies with
descriptive statistics for scalar variables and cross-
tabulations far nominal and ordinal data.

Results

Study population

The study group database consists of the clinicat
visits of children presenting between 24/1/99 and
30/5/00: N, 649; age (mo), min 0.30, max 176.42,
range 176.12, mean = 24.31; 392 males, 60.7%; 254
females, 39.1%; 3 cases gender not recorded. Of
these, 314 (49.1%) were first-born. Table 1 sum-
marises the obstetrical histories. Of the 649
subjects in the database, 442 were delivered with
epidural anaesthesia, and 129 had a history of
induced obstetrical delivery. There were 112
Caesarean section (17.5% total, 10.9% male, 6.6%
female), 78 forceps-assisted deliveries (12.3%
total, 7.7% male, 4.6% female), 54 deliveries via
vacuum extractor (8.5% total, 4.7% male, 3.8%
female), and 29 breech deliveries (4.6% total, 2.9%
male, 1.8% female).
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Table 1 Obstétrical history (N '= 649 cases).
Gender .. Epidural Induced “._C.;-Sé(.:t‘jO'}.':\::..I.“::._. Fb'rcé;p_s:*;- . Extractor . Breech -
Boys (%) - ALY f1.‘2--_3, _ ‘ ' 47 o 29
Girls (%)~ .. . 267 0.8 38 18
. Total’ number oA 129 e 1A
%of total -~ 69,4 36 g5 AT
Table 2 - :Most. common present1ng r.omplaints zn o Palpable motion patterns
t 9- dat: 'b' ¢ -
he 649-case database- A palpably discernible, asymmetric, SR motion

.'Number of Percentages

Presenti_ng- complaint
iy : _cases

ENT -

"Cranial asymmetry
" {plagiocephaly). .-
Torticollls

Colic .- SR
Steep disorders
Mervoushess
Constipation
Regurg1tat1on

*% — number of cases/ 649 x 100

Presenting complaints

There were 94 separate categories of presenting
complaint. The eight most frequently encountered
complaints are listed in Table 2. Of these, cranial
asymmetry (N =106, 16.3%) and torticollis
(N=79, 12.1%) were, respectively, the second
and third most comman complaints encountered,
Consideration of the commonest presenting com-

plaint, 'ENT’, a conglomerate of various upper
respiratory maladies, was not germane to this
study.

Head shape patterns

Occipital bone flattening was observed in 98 cases,
or 15.1% of the 649 total cases. (The vast majority
of these children (91.7%) were less than 12 months
of age). In this occipital-bone-flattening subset,
flattening of the occiput was present on the right
51% of the time and on the left 49% of the time,
Flattening of the frontal bone was found in 77
cases, or 11.9% of the 649 total cases, In this frontal
group, flattening of the frontal was present on the
right in 52.0% of the time and on the left in 48.1% of
the time.

pattern of the occipital bone upon the atlas was
identified in 591 of 649 cases. SR on the right was
found for 331 cases (56.0%), while SR on the left
was found for 258 cases 43.7%. Two individuals
demonstrated an atypical occipito-atlantal motion
pattern (sidebending right coupled with rotation
right).

The pattern of the spheno-occipital synchondro-
sis observed in the 649 study cases {s summarised in
Table 3. There are five commonly described
dysfunctional palpatory patterns involving the
spheno-occipital synchondrosis: torsion, SR, lateral
strain, vertical strain, and compression.®” Of these,
torsion, SR, and lateral strain are designated left or
right sided, while vertical strain occurs in the
saggital plane and is subdivided as being either
superior or inferior. These patterns may present
individually or, as in the case of compression, may
be found in combination with one another. Because
of these potential combinations, the total percen-
tage reported in Table 3 is greater than 100%,

tnder ideal circumstances, the palpable cranial
motion pattern should be symmetrical and unen-
cumbered, The sensation of torsion to the left
should be equal to the degree of compliance
palpable when torsion .to the right is induced.
Compression of the spheno-occipital synchondrosis
results in diminished compliance in all directions
and is thought to result in untoward effect by
damping the global cranial motion pattern.

Comparisons

The following statistical findings, including valid
N's, percentages, and significances are summarised
in Table 4, We found a correlation between
plagiocephaly (right or left) and primipara
(P =0.024), Correlation also was identified be-
tween plagiocephaly (right or left) and the use of
forceps (P = 0.055) and vacuum extractor suction
(P = 0.055), with a greater incidence of left-
sided plagiocephaly in both cases. There was no
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Teble 3 Frequency of palpable spheno=occipital synchondrosis patterns encotintered.

Crart g

patterns ~{counts)

Torsmn : : - 218
S1dehend1ng rotation (SBR) - 160 D94
~Compression .. ‘:‘ B0
“Compression and torsmn S -7 A

- Compression-and, SBR = 40

Lateral strain : A VA

Inferior vertical strain- 9%

Superio'r vertical strain 8

Note: Because of the occurrence of more than one pattem in any given 1ndiv1dual, ‘the total inciderice sums ta >100%-.‘-'-

Table A Cross-tabuiatmn comparlsons, counts presented as. percentage":: y 'e-j-tqtalrvahcl-count;; 2

Var:ables compared : o _ Valad N Percent . Significance
) C : R (two-sided)
Plagiocephaly (R) with pnmypara'"fﬁ»'si o % within primipéra C#1,389 . #2,63.3 . 0024 o
#2,36.7 Y

Plagiocephaly (L} with primipara _' B % within primipera v # BT
-Plagiocephaly with forceps = - - 169; ~Howithin ptagi ephaly - 7L, 10.8:
Plagmcephaly w1th vacuum.. . %Within nght [ateral stram.

'Wlthm right- Aateral strain}l‘
fithin plag1ocepha£y :

de[wery
Plaglocepha y
anaesthesia,
Plagiocephaly with Caesarean
section .

Plagiacephaly with breech 4.7 % within plagiocephaly

_delivery _ TR
Qecipital flattening w1th latera[" 39 % within right-lateral:strain =
strain‘patterns. : -+ % within left-lateral strain

Plagiocephaly with Dcc1p1to

% within right plagio'cephaly IR, 88.6
atlanta! metion - : S

% w:thmrleft.plagmcephaiy
alr

_.OCC]pltal rotation w1th prlm ar
Occap1ta[ rotation- w1th gender

“Occipital rotation with force

Occipital rotation with’ vacuum R,:52.1

. extraction R R R RN SRR
Occ1p1tal fotakion wnth 1nduced CAREE. CE % withinspiccipital rotation R, 50.8 oL, 492 0138
Occipital rotation with ep1dura{ 578 % within occipital rotation R, 57.2- L, 42.8 0.577
anaesthesia : I ' ‘
Occipital rotation with .~ ... 580"

“:- % within occipital rotation. R, 56.1 . L, 43.9 0.955 T

Caesarean section. .

Ocgipital rotat1on'w1th breech 570 .- 0,408 -
detivery. o TR
[ Laterat strain w-l-t_h'-sleep T 0,025
woagdisorders - e :
correlation between plagiocephaly and gender We found correlation between occipital flatten-
(P = 0.227)}, induced delivery (P = 0,542}, epidural  ing (right or left) and lateral strain pattern of the
anaesthesia (P = 0.839), Caesarean section {P=  spheno-occipital synchondrosis (P = 0.002). Consid-

0.224), or breech delivery (P = 0.554), ering only right-lateral strain, we found 72.2% right
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flattening, and 27.8% left flattening, Considering
only left-lateral strain, we found 23.8% right
flattening, and 76.2% left flattening, No significant
correlations could be found, however, with the
other patterns of spheno-occipital synchondrosis
examined.

We found a significant correlation between
plagiocephaly (right or left) and the pattern of
occipito-atlantal metion (P = 0.000). Further, there
was a greater statistical count involving SR right
with right posterior plagiocephaly (31 cases right, 9
left) and a greater count involving SR left with left
posterior plagiocephaly (4 right, 29 left).

There was, however, no correlation between
occipital rotation (right or left) and primipara
(P =0416), gender (P =0728), delivery with
forceps (P =0.177), delivery with vacuum extrac-
tor (P = 0.536), induced delivery (P = 0.135), epi-
dural anaesthesia (P = 0.577), Caesarean section
(P = 0.955), or breech delivery (P = 0.408).

As an interesting additional observation, the
incidence of sleep disorders was found to correlate
with the presence of a lateral strain pattern
(P = 0.025).

Discussion

Plagiocephaly, although associated with a multi-
tude of physical conditions,®” " commonly pre-
sents initially because of parental concern about
the aesthetic impact of cranial asymmetry. The
importance of early recognition and treatment is
established.' Moreover, the development of sig-
nificant clinical sequellae cccurs typically after the
establishment of functional plagiccephaly, and,
therefore, should be prevented by early diagnosis
and treatment.

Sleeping supine has been suggested as a cause of
posterior plagiocephaly.®'*® This is a logical
assumnption, because the incidence of posterior
plagiocephaly has increased since it was recom-
mended that infants steep in a supine position,
Mothers of children with plagiocephaly frequently
state that the deformity was not present at birth.
The deformity is often unneticed until 2-3 months
of age, or later. In a separate study of 69 children
with plagiocephaly, occipital flattening was initially
observed in 35 during the first 2 months of life.>
These observations from the literature are used to
support the hypothesis that cranial shape results
from sleeping habits.

Sleeping position alone, however, cannot account
for the development of plagiocephaly, otherwise
every child who sleeps supine would develop

posterior plagiocephaly, This does not occur. There
must, therefore, be predisposing or contributory
factors invelved,

Asymmetry of foetal position has been another
proposed explanation for plagiocephaly,®?32%:27/28.46
Additionally, forceps and vacuum extractor deliv-
eries are statistically associated with plagioce-
phaly.'”® Thus, intrauterine posture and birth
trauma may explain why examination of infants
24-72 h after delivery (N = 201) showed that 13.1%
had lateral or posterior flattening.'®

Cervical motion restriction and torticollis are
commonly correlated with plagiocephaly, 9283132
Cervical rotation and preferential head orientation
is commonly found to the right in the newborn. it
has, however, been proposed that head position
preference towards one side beyond the first day
can be considered an indication of abnormality.
Additicnally, it must be noted that post-partum
head orientation preference has been shown to
have no relationship to intra-uterine position.?’

Males appear to be at increased risk during
labour and pregna\ncy.48 In ane exception to this
general finding, a study on frontal plagiocephaly
identified a preponderance of females (76%).*
Consistent with the majority of reports, we saw
more boys than girls with ptagiocephaly (61.6%) in
this practice,

The majority of authors have reported a greater
incidence of right-sided occipital flatten-
ing4 9232849, however, in at least one instance,
a preponderance of left-sided flattening has been
reported.” In this study, of the group of subjects
exhibiting cccipital bone flattening, we found 51%
with right flattening and 49% with left flattening.
Cansistent with earlier studies, we observed corre-
lations between posterior plagiocephaly and both
forceps (P = 0.055) and vacuum-assisted delivery
(P =0.055)."

Considering the palpatory diagnosis of somatic
dysfunction, we found a significant correlation
between the lateral strain pattern effecting the
spheno-occipital synchondrosis and plagiocephaly.
This can explain the parallelogram shape of the
head. It has been proposed that external force
applied to one side of the occiput will cause a
shearing deformation with contralateral skull
changes, including forehead flattening and pos-
tero-inferior displacement of the ear.>’ Spheno-
occipital synchondrosis ossification does not occur
until between the ages of 8 and 20 years.?*®7 |t is
guite possible, therefore, for the newborn to have
strain-pattern mechanics effecting this articulation
{Fig. 2).

The bilateral symmetry of human anatomy
is ideally associated with bilateral functional
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Figure 2 Left posterior plagiocephaly demanstrating the
relationship between occipital flattening (left), lateral
strain pattern {A} of the spheng-occipital synchondrosis
and occipito-atlantal rotation (B} to the left.

symmetry. Cervico-occipital somatic dysfunction
prevents the child from turning the head with
equal facility in both directions, as should occur
by 12 weeks of age.”® Neural mechanisms respon-
sible for maintaining a midline position of the
head, though present at birth, are not functional
until later, because of a lack of muscutar strength
of the neck.*® Somatic dysfunction results in
asymmetry of cervical motion. An occipital dys-
function associated with intrauterine posture or
the stresses of the birth process will predispose the
infant to a more-preferred position of the head for
sleeping and, thus, foster the development of
posterior plagiocephaly. It is of interest to note
that we also identified a statistical correlation
between lateral strain pattern effecting the sphe-
no-occipital synchondrosis and sleep disorders
(P = 0.025).

The child who remains chronically in the same
cervical rotational pattern after 12 weeks of age
has a greater chance to incur a plagiocephaly. It has
been stated that most of the time parents and
paediatricians do not notice plagiocephaly before
the age of 2-3 months.'” The average age to
consult has been estimated to be 6.5 months,
although parents may have noticed the problem as
early as 2 months."®

This study provides insight into the contribution
of cranial and cervical somatic dysfunction to the

development of functional plagiccephaly. The study
is limited, however, in that it is a retrospective
analysis of serially gathered clinical data.

Conclusion

Thus, it can be concluded that atlante-occipital
somatic dysfunction and/or horizontal strain of the
spheno-occipital synchondrosis, the residuum of
chronic intrauterine posture or the result of the
mechanical stresses of the birth process (particu-
larly as induced by the use of forceps or vacuum
extraction) can predispose the infant to assume a
preferential head positicn. The resultant asymme-
trical supine sleeping posture will induce or
aggravate unilateral occipital flattening, functional
plagiocephaly.

From the data presented in this paper, it seems
appropriate to add cranial and cervical somatic
dysfunction to the list of proposed aetiologies of
functional plagiocephaly. The diagnesis of cranial
and cervical somatic dysfunction is applicable to
the newbarn as early as the first hours of life.®®
Early recognition of plagioccephaly is a key factor in
treatment. Left untreated, it has been estimated
that 2.4% of all children will suffer from restricted
range-of-motion and/or flattening of the skull at
the age of 2 or 3 years."o Early treatment of
plagiocephaly may help to prevent secondary
dysfunction, such as scoliosis, which has been
associated with plagiocephaly and where sleeping
supine has been identified as a causative factor,>*®'
We, therefore, suggest that thorough necnatal
osteopathic examination may identify individuals
predisposed to develop posterior plagiocephaly,
thereby providing for the eartiest possible inter-
vention.
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