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INTRODUCTION

Measurements of the craniofacial
skeleton, either directly from living sub-
jects, dry skulls or cephalometric radio-
graphs, are commonly used in investi-
gations of growth and development of
the face, jaws and dentition.

Woo carried out direct chordal and
arcual measurements on a large num-
ber of skulls from the 26th to the 30th
Egyptian dynasties.?* He found that the
bones of the cranium exhibited an
asymmetry with the right side being
larger reflecting the development of the
right hemisphere of the brain. The con-
tralateral side of the facial complex
exhibited an asymmetry with the left
zygoma and left maxilla being larger.
The lower third of the facial skeleton
was not investigated.

Direct measurements of the soft tis-
sue facial form, although inaccurate
due to distortion of facial soft tissues,
have given much data on facial
growth..1

Indirect methods of measuring skull
form have been well-documented.?*
The three dimensional appraisal using
cephalometric radiographs has been
achieved by a few workers. Bjork® used
metallic implants to record fixed points
within the facial complex. Mulick in-
vestigated facial asymmetry in six like-
sex triplets using a three-dimensional
grid system.'?

A method using photogrammetry has
been used to investigate certain param-
eters of facial soft tissue form.®'* This
method overcomes many of the prob-
lems of indirect facial measurement
such as posing error and distortion.
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The technique has been applied to
asymmetry of the facial soft tissues by
Burke.®

Clinicians involved in the fields of
oral surgery and orthodontics have for
some time sought objective guidelines
for the assessment of the range of fa-
cial asymmetry in normal children.

The facial complex consists of nu-
merous constituent parts. It is, there-
fore, the degree of harmony between
the parts which determines the sym-
metry of the whole. This study was de-
vised to establish a method for the
analysis of standardised posteroanterior
cephalometric radiographs and to in-
vestigate facial asymmetry in terms of
its components, each of which is ca-
pable of individual variation between
the right and left sides. By adopting
such an approach, it was felt that a
systematic diagnostic procedure would
evolve, to locate not only the more ob-
vious gross features which are clini-
cally important, but also to shed light
on the aetiology and development of
the condition.

MeTHOD

Sixty-three randomly-selected cepha-
lometric radiographs of normal chil-
dren referred to an orthodontic clinic
were traced. No child with a degree of
clinically evident or unacceptable facial
asymmetry or gross deviation of dental
arrangements was included. The age
range of the children was 9-18 years
with a mean of 14. The sex distribu-
tion was 20 males, 43 females. The
tracings were performed by one of the
authors. The error of the method was
found by double determination.’

The anatomical points used are
shown in Figure 1. Figure 2 illustrates

125



126 Vig and Hewitt

\\O%BQO

RJ

' g

I
10
1
I
1. SELLA 6. ANT. NASAL SPINE
2. MEDIAL EXTENT OF ORBIT. 7. ZYGOMATIC POINT
3. INFERIDR EXTENT OF ORBIT 8. UPPER MOLAR POINT
4. CONDYLAR POINT 9. INCISOR PGINT
5. MASTOIDALE 10. GONION
1. MENTON

Fig. 1 Roentgenographic landmarks.

the method of construction of the two
longitudinal axes representing the mid-
line of the maxillary and mandibular
regions. The lines between the bilateral
co-ordinates were bisected and the mid-
line points marked. A line of best fit
was drawn between the following
points to form an axis X which repre-
sents the middle third of the face:
sella, anterior nasal spine and bisectors
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Fig. 2 Asymmetry of the middle and
lower third of the face compared.
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of lines joining the medial extent of or-
bits, right and left orbitale, right and
left mastoidale, bilateral zygomatic
points, and right and left molar points.

The following points were joined by
a line of best fit to form an axis N
which represents the lower third of the
face: menton and bisectors of lines
joining condylar points and bilateral
gonial points.

The angle of divergence of the axes
is proportional to the degree of asym-
metry between the middle and lower
third of the face for the individual in-
vestigated. This asymmetry becomes
more apparent the more remote the
point of convergence of the axes is from
the centre of the facial complex. The
angle between the two axes can be bi-
sected to give the arbitrary anatomical
axis of the face, as shown in Figure 3.

To assess the relative asymmetry of
the component areas of the facial com-
plex and to study the mechanisms
whereby the effect of the asymmetry

X. MIOLINE AXIS REPRESENTING
MAXILLARY REGION

N. MIDLINE AXIS REPRESENTING
MANDIBULAR REGION

o]

. BILATERAL  LANDMARKS AA. ANATOMICAL AXIS OF FACE

» . BISECTOR OF LINE JOINING

BILATERAL LANDMARKS )(:'N
A

Fig.. 3 Method of construction of the
arbitrary anatomical axis and longitu-
dinal axes of the middle and lower thirds
of the face.
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Fig. 4 Triangulation of the face.

is minimised on the integration of the
facial structures, a method of triangu-
lation was used.

The reference points already de-
scribed were plotted and the following
triangles (Fig. 4) drawn on both sides
of the tracings: A) between the ex-
treme upper extent of the head of the
condyle, extreme mesial extent of the
head of the condyle and sella to repre-
sent the cranial base region; B) be-
tween sella, mastoidale and the root of
the zygoma representing the lateral
maxillary region; C) joining sella, an-
terior nasal spine and the root of the
zygoma representing the upper maxil-
lary region; D) drawn between the
root of zygoma, upper molar points
and the anterior nasal spine represent-
ing the right and left middle maxil-
lary regions; E) joining anterior nasal
spine, upper molar points and the point
of intersection of a line drawn between
the bilateral upper molar points and
the arbitrary anatomical axis repre-
senting the right and left lower maxil-
lary regions; F) drawn between upper
molar points, upper incisal point and
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the point of intersection of a line join-
ing the upper molar points and the
anatomical axis representing the right
and left dental regions; G) drawn be-
tween the condylar points, gonion, and
menton to represent the mandibular
component of the face.

The sides of the triangles were meas-
ured to the nearest 0.5 mm with a ver-
nier caliper gauge with the standard
error determined by Dahlberg’s method
of double determination. The areas of
the respective triangles were calculated
for the component areas of the face
and the standard error again deter-
mined by Dahlberg’s method. The
mean values of the component areas
and the mean differences between the
right and left sides of the face, the
standard error of the mean differences
and paired t test values are given in

Table I.

ResuLTs

The axis representing the middle
third of the face was found to deviate
to the left of the axis representing the
lower third of the face in 67 per cent
of subjects with a mean angle of diver-
gence of 1.9 degrees (= 0.25). Table I
shows that the cranial base regions and
maxillary regions exhibit an overall
asymmetry with the larger side being
the left. The mandibular and dento-
alveolar regions exhibit a greater de-
gree of symmetry.

These findings agree with those of
Burke and Mulick who reported from
their investigations that the maxillary
regions were larger on the left side.
There was no vertical correlation of
variation of asymmetry.

Discussion
The distribution of asymmetry on
the normal body has been well-docu-
mented.**>*® The incidence of hypo-
plasia of the first branchial arch is
commoner on the right side® and cleft
lip is more frequent on the left side.®
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MEAN MEAN | STANDARD| VALUE
ERROR t P
AREA DIFFERENCE .
RIGHT |LEFT % (PAIRED T.)
A | 222.67| 267.07| -44.41 |[% 8.62 5.14 <0.07
B 9%1.60|1020.04 | -88.44 |122.22 3.98 <0.01
¢ | e63.85! 677.60| -13.75 | 6.78 2.03% <0.05
D 307.98| 304.77 2,21 | 6.12 0.52 >0.05
E | 260.40| 265.08| -~ 4.68 | 3,38 1.3%9 >0.05
P 114,46 117.82| - 3.37 |% 1.80 1.87 >0.05
¢ |1401.12(1373.31 27.82 |[%19,97 1.39 >0.05
DEGREES OF FREEDOM 62.
TABLE I

Distribution of facial asymmetry.

That this investigation has demon-
strated an over-all facial asymmetry
with the larger side being the left is
not surprising, but defies explanation.
The findings suggest a compensatory
adaptation during growth to effect an
integration of the facial components.
Scott?® suggested that the facial skele-
ton should be considered as a unit built
up of a number of semi-independent
regions, each with its own pattern of
growth and development. The orbits,
nasal cavities and lower border of the
mandible show a high degree of inde-
pendence with their size and shape
genetically determined. The dento-
alveolar region and the lower parts of
the nasal cavities show a greater re-
sponse to functional adaptation. These
suggestions may be supported by the
present findings.

It is reasonable to assume that opti-
mum masticatory function is provided
by maximum cuspal interdigitation of
the teeth. This arrangement can be ar-
rived at in occlusion even though facial
asymmetry may exist. If in the rest po-
sition, or in the habit postural position
of the mandible, the upper and lower
teeth are not co-incident about the sag-
ittal plane, then an asymmetrical func-
tional activity must compensate during

both mastication and the approxima-
tion of the dental arches. This may
lead to a dysfunction of the temporo-
mandibular joint mechanism and is not
a normal adaptation in man. To en-
able bilaterally symmetrical function
and maximum intercuspation of teeth
to occur, compensatory changes seem
to be operating in man in the growth
and development of the dento-alveolar
structures which minimise the under-
lying asymmetry in the spatial arrange-
ment and size of the jaws.

It is well-recognised that the lingual
and labial musculature mould the
dento-alveolar structures. This may pos-
sibly reduce underlying asymmetry suf-
ficiently to produce cuspal contacts as
the teeth erupt. The further eruption
and final occlusal position of the teeth
is influenced by cuspal guidance. These
factors may therefore compensate for
the underlying basal asymmetry.

Dental School,
London Hospital,
London, E.1 2A.D
England
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