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Abstract Deformational plagiocephaly (DP) in newborns
and very young children is a common problem in daily
practice. The intrarater and interrater reliability of plagio-
cephalometry (PCM), a new, non-invasive, inexpensive
instrument to assess and quantify the asymmetry of the
skull, is evaluated at the outpatient Department of Phys-
ical Therapy of the Bernhoven Hospital at Veghel, The
Netherlands. Using a thermoplastic material to mould the
outline of the infant’s skull, a reproduction of the skull
shape is performed on paper, allowing for accurate ceph-
alometric measurements. Fifty children (aged 0–24 months),
with or without positional preference of the head, and with
or without DP, were measured three times by two separate,
experienced pediatric physical therapists. Intraclass corre-
lation coefficients (ICC) regarding the measurements of
the drawn lines were all above 0.92 (intrarater reliability)
and 0.90 (interrater reliability). The ICCs of the plagio-
cephaly indicators ear deviation (ED), antero-sinistra−
antero-dextra (ASAD), postero-dextra−postero-sinistra

(PDPS) and oblique diameter difference (ODD) were
0.88, 0.57, 0.92 and 0.96, respectively, for the intrarater
reliability and 0.90, 0.65, 0.94 and 0.96, respectively, for
the interrater reliability. The ICCs of the two indices
oblique diameter difference index (ODDI) and cranial
proportional index (CPI) were 0.97 and 0.96, respectively,
for the intrarater reliability and 0.95 and 0.92, respec-
tively, for the interrater reliability. The limits of agreement
according to Bland Altman, comprising 95% of the dif-
ferences between two measurements (2 sd), were 4.3 mm
(ED), 5.9 mm (ASAD), 3.0 mm (PDPS), 3.4 mm (ODD),
2.7% (ODDI) and 4.5% (CPI) for the intrarater reliability,
and 3.7 mm (ED), 5.2 mm (ASAD), 2.4 mm (PDPS),
3.3 mm (ODD), 2.9% (ODDI) and 5.8% (CPI) for the
interrater reliability. Conclusion: We conclude that PCM is
an easy-to-apply, non-invasive and reliable measurement
instrument to assess skull asymmetry with good clinical
accuracy and low application costs. PCM might serve as
an instrument to be used in all levels of care for children
with DP, and might provide information concerning the
natural course of DP, as well as the assessment of the
effects of conservative treatment strategies on DP.
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Abbreviations ASAD: Antero-sinistra−antero-dextra .
CPI: Cranial proportional index . DP: Deformational
plagiocephaly . ED: Ear deviation . ICC: Intraclass
correlation coefficients . ODL: Oblique diameter left .
ODR: Oblique diameter right . ODD: Oblique diameter
difference . ODDI: Oblique diameter difference index .
PCM: Plagiocephalometry . PDPS: Postero-dextra−
postero-sinistra

Introduction

Plagiocephaly is a description of the shape of the head with
flattening of one side with or without sutural synostosis [9,
17]. Deformational plagiocephaly (DP) or non-synostotic
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plagiocephaly [10, 28] refers to a condition in which an
infant’s head becomes deformed as a result of prenatal and/
or postnatal external moulding forces to the malleable and
growing cranium [14, 30, 37], which often leads to an
asymmetric cranium, ear misalignment and facial asym-
metry [7, 30, 34]. Boere-Boonekamp et al. estimated, in
7,609 children, the prevalence of DP below the age of 6
months at 9.9% occipital and 4.7% frontal [6]. Hutchison et
al. stated that the prevalence of DP increases to 19.7% at 4
months of age, but diminishes to 3.3% at 24 months of age
(n=200) [23].

DP has been attributed to a restrictive intrauterine
environment, premature birth, supine position and posi-
tional preference [1, 19, 25, 28, 30, 46]. Assisted vaginal
delivery, prolonged labour, unusual birth position, multiple
birth, primiparity and male gender are identified as risk
factors [8, 27, 29, 30, 37]. Cranial asymmetry is associated
with positional and congenital muscular torticollis [7, 49].
A causal relationship between DP and brain dysfunction,
including motor development disorders, has never been
established [38], whereas children with DP have an ele-
vated risk of auditory processing disorders [3], mandibular
asymmetry [44] and strabismus [10, 42]. DP is generally
considered to be only of cosmetic significance, but with the
potential for a negative physical and psychosocial effect
[35, 42].

The degree of DP may be assessed in various ways. A
pronounced plagiocephaly can easily be observed clini-
cally, but quantification is difficult and is rarely achieved in
clinical practice [4]. Radiography may define the sutural
anatomy, but can not describe asymmetry of the skull [40].
Three-dimensional computed scanning is the most valid
and reliable morphometry to obtain an impression of the
shape of the head, but serial application of computed to-
mography analysis exposes infants to radiation and risks of
complications from general anaesthetics [11, 31, 36]. Non-
invasive alternatives are used in several studies, but with-
out detailed information regarding reliability and validity.
In many studies, various anthropometrical measurements
and/or standardised photographs have been used, often in
combination with the use of a sliding caliper, especially to
assess the transcranial largest and smallest diameter of the
neurocranium [13, 15, 23, 28, 31, 33, 34, 37, 43–45]. A
clinical classification or satisfaction cosmetic outcome score
to describe the severity of plagiocephaly might be helpful in a
clinical setting, but subtle differences in the skull shape can
not be quantified [2, 40, 48].

We have designed a new instrument to quantify asym-
metry of the skull: plagiocephalometry ( PCM). With PCM,
it is possible to study the natural course of asymmetries of
the skull, as well as the effects of conservative treatments
(physiotherapy and helmet therapy) on asymmetries of the
skull. PCM is unique in assessing the shape of the skull.
Besides quantification of the severity of cranial distortion in
DP, it provides insight into the relations between transversal
shape and the exact position of the ears and nose. It is the
first clinical instrument able to provide a detailed descrip-
tion of reliability characteristics and with easy applicability
in all kinds of research and clinical settings. Especially, the

use of PCM in recording measurements over time makes it
very suitable for randomised clinical trials of skull asymmetries.

The present study describes the intrarater and the inter-
rater reliability of PCM in 50 children from 0 to 24 months
of age, with or without positional preference of the head,
and with or without DP. Preceding this study, we performed
a feasibility study of 10 children, to examine the clinical
applicability (unpublished data).

Patients and methods

Patients

All measurements were performed at the outpatient
Department of Physical Therapy of the Bernhoven Hospital
at Veghel, The Netherlands. Informed consent was obtained
from all parents and the Medical Ethics Committee of our
hospital approved this study. Fifty children were included

Table 1 Clinical characteristics (n=50)

Parity First: n=26
Second: n=16
Third: n=5
Fourth: n=3

Labour Normal: n=36
Section caesarean: n=5
Vacuum extraction: n=6
Breech position: n=3

Gender Boys: n=34
Girls: n=16

Sleeping position Back: n=45
Side-lying: n=4
Prone: n=1

Location of
deformational
plagiocephaly

No deformity: n=6
Occipital right: n=30
Occipital left: n=14

Mean SD Range

Gestational
age (weeks)

38.95 2.40 28.0–42.0

Birth
weight (g)

3,253.70 695.54 765.0–4,370.0

Birth
height (cm)

49.87 3.39 33.6–56.0

Head
circumference
at birth (cm)

34.88 2.37 23.8–38.0

Head
circumference
at time of
PCM (cm)

42.27 3.12 36.0–52.5

Age at PCM
(months)

5.54 4.49 1–24
1–3 months: n=20
4–6 months: n=19
7–9 months: n=7
>9 months: n=4
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consecutively, with or without positional preference of the
head (positional or congenital muscular torticollis), and
with or without DP, from December 2003 to March 2004.
They were between the age of 0 and 24 months, and were
included without the presence of dysmorphic features,
syndromes or cerebral palsy. The clinical characteristics are
presented in Table 1.

Methods

PCM is performed with a strip of thermoplastic material
(3.2-mm thick) of dimensions 18 mm×50 cm (Thermo

Extra-Comfort, Non-Perfo by GeniMedical, The Nether-
lands), which was positioned around the infant’s head at the
widest transverse circumference. In less than two minutes,
the ring is cured and three landmarks (both ears and nose)
are marked perpendicular on the ring in a standardised
manner. The ear landmark is traced off the posterior edge of
the tragus, corresponding best with the meatus acousticus
externus. The nose landmark is traced off the middle of the
nose bridge.

In this way, it is possible to trace the position of the ears
and the nose in relation to the transverse circumference and
contours of the head. Afterwards, the ring is removed from
the head and a fourth landmark is marked representing the
middle of the posterior circumferential distance between the
left and right ears, measured with a medical measuring tape.
Using a standard copying machine, the upper side of the ring
is copied onto paper and onto a transparent sheet. The
transparent sheet is specially made for follow-up purposes

Fig. 1a, b Illustration plagiocephalometry: asymmetry DP left oc-
cipital of the skull (boy, aged 4 months old). a Photograph of child
with the thermoplastic ring fitted and landmarks. The digitally
drawn lines are made to illustrate the agreement with the paper copy
and to explain the names of the lines. b Paper copy of the same ring
with drawn and measured lines (in mm: ED=12; ASAD=−11;
PDPS=−8; ODD=−12; ODDI=109.6%; CPI=88.1%). AP anterior-
posterior; SD sinistra-dextra; AS: anterior-sinistra; AD anterior-
dextra; PS posterior-sinistra; PD posterior-dextra; ED: ear deviation;
ASAD=AS–AD; PDPS=PD–PS; ODL oblique diameter left; ODR
oblique diameter right; ODD=ODL−ODR

Fig. 2a, b Illustration plagiocephalometry: symmetric skull (boy,
aged 3 months old). a Photograph of child with the thermoplastic
ring fitted. b Paper copy of the same ring with drawn and measured
lines (in mm: ED=0; ASAD=0; PDPS=0; ODD=2; ODDI=101.6%;
CPI=75.9%)
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and illustrates the changes in transverse circumference. Nine
lines are drawn on the paper copy and measured to the
nearest millimetre, by which, the degree of asymmetry can
simply be determined by calculating the differences between
the lengths of the left and right lines. The clinically most
important measures which present the amount of DP and
proportion of the skull are arranged in three parts:

Part 1: Position of the ears, nose and local flattening
of the skull: ear deviation (ED), anterior-sinistra−
anterior-dextra (ASAD) and posterior-dextra−posterior-
sinistra (PDPS).
Part 2. Diameter difference: oblique diameter dif-
ference (ODD). The oblique diameter left (ODL) and
oblique diameter right (ODR) lines are drawn from
points located 40° either side of the antero-posterior

(AP) line. The ODD is calculated as: ODL−ODR. The
amount 40° is chosen because this has been used by
other authors formerly, probably because the differ-
ences between the diameters of the typical shape of the
skull at these angles are the most outstanding. The ratio
between the ODL and the ODR is calculated as the
longest/shortest diameter×100%, and is called oblique
diameter difference index (ODDI).
Part 3. Transversal shape and proportion of the
skull: the ratio between the sinistra-dextra (SD) and the
antero-posterior (AP) is calculated as SD/AP×100%,
and is called the cranio proportional index (CPI).

By these parts, we compose four different DP indicators:
ED, ASAD, PDPS and ODD. The ODDI represents the
ratio of the diameter difference. To investigate the entire

Table 2 Intrarater reliability PCM in millimetres, ODDI and PCI in % (n=50)

PCM—intra ICC MD SD +2SD −2SD Range RS 2 SD/max RS×100%

AP 0.98 0.18 2.20 4.58 −4.22 124–185 2.3%
SD 0.98 −1.06 2.24 3.43 −5.55 92–148 3.0%
AS 0.92 −1.32 3.32 5.31 −7.95 72–111 5.9%
AD 0.93 0.34 3.27 6.21 −6.89 79–117 5.5%
PS 0.96 0.38 2.13 4.63 −3.87 81–120 3.5%
PD 0.94 0.10 2.39 4.89 −4.69 81–117 4.1%
ED 0.88 −0.04 2.14 4.24 −4.32 0−40 10.7%
ASAD 0.57 0.00 2.93 5.86 −5.86 0–30 19.3%
PDPS 0.92 0.10 1.49 3.08 −2.88 0–30 10.0%
ODL 0.99 −0.28 1.41 2.55 −3.11 107–162 1.7%
ODR 0.99 −0.14 1.47 2.80 −3.08 111–165 1.8%
ODD 0.96 0.02 1.70 3.41 −3.37 0–52 6.5%
ODDI (%) 0.97 0.06 1.37 2.81 −2.69 100.00–119.85 2.3%
CPI (%) 0.96 −0.82 2.25 3.68 −5.32 67.39–99.19 4.5%

PCM Plagiocephalometry; ICC Intraclass correlation coefficients; MD Mean difference; SD Standard deviation; RS Raw score of drawn
lines and plagiocephaly indicators. DP indicators and indices in italic.

Table 3 Interrater reliability PCM in millimetres, ODDI and PCI in % (n=50)

PCM—inter ICC MD SD +2SD −2SD Range RS 2 SD/max
RS×100%

AP 0.98 0.46 2.27 4.48 −5.40 122–181 2.5%
SD 0.97 −0.50 2.89 5.27 −6.27 92–147 3.9%
AS 0.90 −0.90 3.88 6.86 −8.66 72–113 6.9%
AD 0.92 −1.02 3.69 6.36 −8.40 74–117 6.3%
PS 0.93 0.28 2.93 6.14 −5.58 81–118 4.9%
PD 0.90 0.34 3.05 6.45 −5.77 80–117 5.2%
ED 0.90 0.00 1.86 3.73 −3.73 0–38 9.7%
ASAD 0.65 −0.26 2.61 4.96 −5.48 0–28 18.5%
PDPS 0.94 −0.06 1.22 2.38 −2.50 0–28 8.5%
ODL 0.99 −0.26 1.48 2.70 −3.22 107–162 1.8%
ODR 0.99 −0.34 1.55 2.76 −3.44 111–165 1.9%
ODD 0.96 0.56 1.67 3.90 −2.78 0–46 7.3%
ODDI (%) 0.95 0.37 1.47 3.31 −2.58 100.00–119.85 2.5%
CPI (%) 0.92 −0.28 2.91 5.55 −6.11 67.39–100.01 5.8%

PCM Plagiocephalometry; ICC Intraclass correlation coefficients; MD Mean difference; SD Standard deviation; RS Raw score of drawn
lines and plagiocephaly indicators. DP indicators and indices in italic.
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deformity in the transverse plane, an assessment of both
asymmetry and proportional indices is required. Therefore,
these measurements are necessary (Figs. 1 and 2).

Three experienced pediatric physical therapists were
trained to measure PCM using a standardised protocol.
Within one session of 30 min, three rings were obtained for
one child. One pediatric physical therapist performed the
first and the third ring tests. One of the other two pediatric
physical therapists performed the second ring test. In this
way, 150 rings (50 per examiner) were made for 50 chil-
dren. During each session, the circumference of the head
was measured. Each pediatric physical therapist copied his
own ring onto paper and onto transparent sheet, and finally,
drew all the lines, measured the distances in millimetres and
calculated the indices.

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences for Windows (Version
11.0, SPSS Inc., Chicago, IL, USA) and MS Excel 98 for
Windows.

Central estimators were calculated as means and stan-
dard deviations. The data regarding intrareliability and
interrater reliability were analysed with intraclass correla-
tion coefficients (ICC) with acceptable reliability criteria
>0.75 [41]. The limits of agreement between the two
measurements were calculated according to Bland Altman
and are based on graphical techniques [5]. A plot of the
difference between the measurements against their mean
may be very informative and allows us to investigate any
possible relationship between the measurement error and
the true value.

ASAD intrarater Bland-Altman
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Fig. 4 Intrarater reliability plots, Bland Altman ASAD
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Fig. 3 Intrarater reliability plots, Bland Altman ED

PDPS intrarater Bland-Altman
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Fig. 5 Intrarater reliability plots, Bland Altman PDPS

ODD intrarater Bland-Altman
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Fig. 6 Intrarater reliability plots, Bland Altman ODD
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Results

In 50 children, 150 (50×3) thermoplastic rings were made
and used for analysis. Therefore, intrarater and interrater
reliability was calculated, both based on 100 measure-
ments. We analysed all lines drawn on the paper copy,
whereas the four DP indicators (ED, ASAD, PDPS, ODD)
will provide detailed information concerning the asymme-
try of the skull. The representation of asymmetry as a
clinically significant distortion of the skull also depends on
age and proportionality. Therefore, two calculated indices
(ODDI and CPI) provide information about the asymmetry
and proportions of the skull.

Intrarater reliability

Intraclass correlation coefficients (ICCs) regarding the
measurements of the drawn lines were all above 0.92. The
ICCs of the plagiocephaly indicators ED, ASAD, PDPS
and ODD were 0.88, 0.57, 0.92 and 0.96, respectively. The
ICCs of the two indices ODDI and CPI were 0.97 and 0.96,
respectively. The limits of agreement (Bland Altman),

comprising of 95% of the differences between two mea-
surements (2 sd), were 4.3 mm (ED), 5.9 mm (ASAD),
3.0 mm (PDPS), 3.4 mm (ODD), 2.7% (ODDI) and 4.5%
(CPI), respectively (Table 2).

Interrater reliability

Intraclass correlation coefficients (ICCs) regarding the
measurements of the drawn lines were all above 0.90. The
ICCs of the plagiocephaly indicators ED, ASAD, PDPS
and ODD were 0.90, 0.65, 0.94 and 0.96, respectively. The
ICCs of the two indices ODDI and CPI were 0.95 and 0.92,
respectively. The limits of agreement (Bland Altman),
comprising of 95% of the differences between two mea-
surements (2 sd), were 3.7 mm (ED), 5.2 mm (ASAD),
2.4 mm (PDPS), 3.3 mm (ODD), 2.9% (ODDI) and 5.8%
(CPI), respectively (Table 3).

The differences (2 sds) in PCM Part 1 were about 10% of
the maximum lengths of the drawn lines and differences for
intrarater reliability (10.7% for ED and 10.0% for PDPS),
and less than 10% for interrater reliability (9.7% for ED
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Fig. 7 Interrater reliability plots, Bland Altman ED

ASAD interrater Bland-Altman
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Fig. 8 Interrater reliability plots, Bland Altman ASAD

ODD interrater Bland-Altman
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Fig. 10 Interrater reliability plots, Bland Altman ODD
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Fig. 9 Interrater reliability plots, Bland Altman PDPS
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and 8.5% for PDPS). The differences between the ASAD
varied to a greater extent: 19.3% for intrarater reliability
and 18.5% for interrater reliability.

The differences (2sds) of the ODDs (PCM Part 2) were
far less than 10% of the maximum difference scores of the
oblique lengths (6.5% for the intrarater and 7.3% for the
interrater reliability). The differences (2 sds) of the indices
ODDI and CPI were also very small: 2.3–2.5% for the
ODDI and 4.5–5.8% for the CPI, of the maximum percent-
age ranges. The limits of agreement are small enough to be
confident that the measurements of the same child are
reliable. Limits of agreement data plots (ED, ASAD, PDPS
and ODD) of the intrarater and interrater reliability are
visualised in Figs. 3, 4, 5, 6, 7, 8, 9 and 10. The limits of
agreement plots visualise the distribution of the measure-
ment data and indicate the minimal change that needs to be
measured to surpass the 95% confidence interval of the
measurement [5, 50]

Discussion

Plagiocephalometry (PCM) is an easy-to-apply, non-inva-
sive measurement instrument to assess skull asymmetry
with good clinical use and low application costs. From our
study, we may conclude that the intrarater and interrater
reliability are statistically acceptable for the application in
clinical care and research. Although several devices have
been described to quantify asymmetry of the skull, most of
them lack of standardised, objective and simple-to-use meth-
ods to classify cranial deformities. Reliability and validity
characteristics of these instruments are scarcely reported. The
amount of deformity, i.e. whether it is “mild,” “moderate”
or “severe,” often dictates the treatment recommendations.
Unfortunately, these classifications are often subjective, vary-
ing not only between specialists (craniofacial surgeons,
neurosurgeons, pediatricians), but also within specialties.

Quantifying the asymmetry of the head is essential in
research and clinical decision making, as well as in clinical
practice. With PCM, the shape and contours of the head can
be measured and recorded over time. In this way, knowl-
edge can be gained concerning the postnatal development
of cranial asymmetry and the effects of conservative treat-
ments to influence cranial asymmetry, as well as the natural
course of plagiocephaly. From clinical experience, we hy-
pothesised that a difference of more than 5 mm in ear
deviation (ED), 4 mm in postero-dextra−postero-sinistra
(PDPS) and 4 mm in oblique diameter difference (ODD)
illustrated obviously clinical asymmetry of the skull, and
is, therefore, clinically relevant.

The indices oblique diameter difference index (ODDI)
and cranial proportional index (CPI) provide additional
information about the amount of asymmetry and the pro-
portion in the growing skull. Also, from clinical expe-
rience, we hypothesised that more than 104% in ODDI
illustrates obviously clinical asymmetry of the skull and is,
therefore, clinically relevant and corrected for age and
growth. Calculating a transcranial difference as ODDI [15,
20, 23, 31, 34, 37, 44] and a cranial index as CPI [23, 31]

by using photographs or caliper measurements is not new,
but these anthropometrical variables can also easily be
extracted from the PCM paper copy. These aspects of PCM
used in prospective studies might provide comparisons
with the outcomes of other recent studies [20, 23, 37].

Conservative strategies to intervene in deformational
plagiocephaly (DP) primarily consist of physical therapy
and helmet treatment [15, 20, 31, 40, 48]. Preventive
counselling for parents on the positioning, handling and
nursing of the infant is important to minimise the risk of
positional preference and to correct DP [6, 21, 22, 35, 36,
39]. Infants should be regularly positioned in a supervised
prone position (“tummy time”) for significantly more than
5 minutes a day [16, 21, 22, 24, 26, 39, 47]. In general,
physical therapy seems to be beneficial when applied to
infants of between 2 to 8 months of age [12]. DP may be
treated by helmet therapy and is generally recommended
between 6 and 18 months of age [32, 34].

Randomised controlled trials concerning physical ther-
apy and helmet therapy were not found in the current
literature [23, 28, 33, 45, 50]. Therefore, PCM seems to be
essential in measuring the effect of conservative manage-
ment of DP, as well as studying the natural course.

Our present study has some limitations. A measurement
is generally considered reliable when one or more raters
obtain the same outcome in a subject under the same con-
ditions, within a time span of 24 h [18]. Although factors
that could influence the outcome in our study are control-
led, due to strict operationalisation, sometimes, it was dif-
ficult to completely stabilise the head of the child during
three consecutive measurements.

The landmark extracted from the middle of the nose on
the front of the ring is sometimes difficult to trace. To point
out the middle of the nose bridge seems to require sub-
stantial experience and skills. This factor probably explains
the lower correlations of the antero-sinistra−antero-dextra
measurements (ASADs), referring to the asymmetries at
the front of the head. Otherwise, Boere-Boonekamp et al.
estimated the prevalence of DP below the age of 6 months
at 9.9% occipital and 4.7% frontal, indicating that the most
obvious asymmetries might be seen at the posterior side of
the head and at the deviation of the ears [6]. The pla-
giocephaly indicators regarding these regions, ED, PDPS
and ODD, have the smallest limits of agreement.

This investigation defines severity from a single vertex
orientation, although, regularly, there are deformities in
three dimensions. Most common and most obvious is
deformity in the transverse plane; thus, for clinical pur-
poses, PCM complies very well.

The limits of agreement plots are used to visualise the
distribution of the measurement data and to indicate the min-
imal change that needs to be measured to surpass the 95%
confidence interval of the measurement [18]. These plots of
the difference between the measurements against their
mean are more informative than the high correlation co-
efficients. They allow us to investigate any possible re-
lationship between the measurement error and the true
value [5]. In our study, the outcomes demonstrate fair re-
liability and show excellent possibilities for research and
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clinical use. The time required to perform the analysis
(obtain the thermoplastic contour, identify landmarks,
trace, draw and measure lines) is about 10 minutes.

Establishing the validity of PCM is the next step in the
process of further introducing PCM in clinical practice.
Currently, PCM is studied in children with severe skull
deformities with three-dimensional computed scanning
(3D-CT), which method tests the captured head shape in
cases that require 3D-CT for other medical reasons.

Conclusion

We conclude that plagiocephalometry (PCM) is an easy-to-
apply, non-invasive and reliable measurement instrument
to assess skull asymmetry with good clinical use and low
application costs. PCM might serve as an instrument to be
used in all levels of care for children with deformational
plagiocephaly (DP) and might provide information con-
cerning the natural course of DP, as well as the assessment
of the effects of conservative treatment strategies of this
common problem. Although the proposal of cut-off points
to differentiate between abnormal and normal is premature,
in our opinion, a difference of more than 5 mm in ear
deviation (ED), 4 mm in postero-dextra−postero-sinistra
(PDPS), 4 mm in oblique diameter difference (ODD) and
more than 104% in oblique diameter difference index
(ODDI) illustrated obviously clinical asymmetry of the
skull and is, therefore, clinically relevant.
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