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In a series of investigations into the
nature of craniofacial form with par-
ticular reference to the open bite and
deep overbite types of orthodontic prob-
lems, the suggestion was made that the
shape and size of the endocranium
might offer the clinician some clues
and pointers to future growth of the
face.’* Early cephalometric growth
studies suggested that the facial propor-
tions were determined at an early age
and thereafter did not change,®® but
subsequent investigations have high-
lighted the dramatic changes that may
occur in facial form during the teenage
period.2® That the endocranial outline
is complete at an early age is well
recognized and, if both facial and endo-
cranial growth are at least partially
under genetic control, it is not incon-
ceivable that early-established endo-
cranial parameters might be associated
with the final facial configuration. Ac-
cording to Howells,” Osborne and De-
George,*® and Hunter,® vertical cranio-
facial parameters show greater evidence
of genetic control than do anteroposte-
rior measurements; consequently, stud-
ies of face height seemed to offer the
best hope of positive results.

The purpose of the present investiga-
tion was to probe the strength of the
association between the face height and
the vertical, lateral and anteroposterior
endocranial dimensions.

A second but no less important fea-
ture of the investigation was examina-
tion of the nature of cranial vault
variation.

The question at issue is whether
morphological variations in crania ad-
here to a set pattern or not. There ap-

pear to be three possible alternative
hypotheses, namely:

1. Crania may exhibit independent
variations of major dimensions, eg.,
length, height and breadth maxima.
These could result in crania of all
shapes and sizes.

2. Crania could be divided into cer-
tain general groups indicating a speci-
ficity of form.? Crania with large height
dimensions might have small width
dimensions and, conversely, skulls with
small height dimensions might have
large width dimensions. This sort of
association is implicit in the terms
brachycephalic, dolicocephalic  and
mesocephalic.

3. Crania might have a general form
constancy irrespective of total size or
volume, which is the antithesis of the
second hypothesis. In other words,
skulls which have small height dimen-
sions might also have small breadth
dimensions and so on.

It is difficult to summarize the pres-
ent concepts on this subject as they
have never been very precisely defined.
Perhaps the general consensus may lie
between the first and second possibili-
ties.

MATERIAL AND METHODS

Thirty-two fully-grown dried skulls
with sufficient teeth present to register
centric occlusion were collected. These
skulls were of unknown origin and were
used as teaching material in the De-
partment of Anatomy and School of
Dentistry in the Queen’s University
Belfast. The skulls were fixed in an
Adams’ cephalostat;! 90° left lateral
and straight posteroanterior views were
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Fig. 1
taken using a target-machine distance TABLE I
of five feet. The skulls remained in a DouBLE DETERMINATION
constant position in relation to the Sggg%:&?gg;ﬁgn
earposts for both exposures so that the (mm.)
two films could be coordinated for Skull Length 1.03
analyses in three dimensions. Skull Height 1.23
he fil . d with ref Skull Breadth 0.75
The films were orientated with refer- Sup. Orb. Vert. Ht. 015
ence to the Frar.lkfurt plane. OVEr a [nf Orb, Vert. Ht. 0.99
viewer incorporating a metric graph Upper Face Ht. 0.67
grid. All measurements were taken Total Face Ht. 0.52
parallel with or at right angles to this Lower Face Ht. 1.00
plane. Measurements were recorded as Orbital Level Length 1.30

follows (Fig. 1):

Endocranial
Length (L) — Maximum anteropos-
terior length parallel to the orienta-
tion plane.

Height (H) — Maximum height at
right angles to the orientation
plane.

Width (W) — Maximum width at
the level of the supraorbital mar-
gins.

Supraorbital level Length (OL) —
The maximum length on the la-
teral view at the level of the supra-
orbital margins.

Supraorbital vertical Length (OH) —
The maximum height measured
from the supraorbital level line.

Facial
Upper Face Height (UF) — The
vertical distance from nasion to the
anterior nasal spine.

Lower Face Height (LF) — The
vertical distance from the anterior
nasal spine to menton.

Measurements were taken to the
nearest millimetre and were repeated
on a second occasion. The standard
error of a single determination was cal-
culated according to Dahlberg.® The
results are shown in Table I. These
errors are quite small in relation to the
overall size of the measurements and
for subsequent calculations the first set
of data was used.

Correlation coefficients were then
calculated between the various meas-
urements and tested for statistical sig-
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TABLE II

CORRELATION COEFFICIENTS FOR
ENDOCRANIAL VAULT MEASUREMENTS

Length Height Width
(L) (H) (W)
Length (L) +-0.56xxx 4030
Height (H) 40.56xxx +0.62xxx
Width (W) 40.30 +0.62xxx

xxx Indicates significance P<.001

nificance. The results are shown in

Tables II, IIT and IV.

Discussion

The high positive correlations be-
tween endocranial length and height,
and between height and width, support
the concept of general form constancy
(Table II). If these measurements had
varied independently, as in our first
hypothesis, the correlation coefficients
would have been nonsignificant; if these
measurements had been inversely re-
lated, as in the second hypothesis, the
coefficients would have been significant
but negative. The results in this investi-
gation support the hypothesis that,
while endocrania may vary in size, the
general shape and form is maintained
so that if the width is large the height
will also be large, and so on.

As for the relationship between facial
and endocranial measurements (Tables
IIT and IV), the results are variable.
There is a moderately strong association
between upper face height and endo-
cranial width and length, and a weaker
association between upper face height
and orbital level length. The only sig-
nificant association between lower face
height and the endocranial parameters
tested in this investigation is orbital
level length.

Prognostication of the final upper
face height would be useful to the or-
thodontic clinician and, if the three
significant  correlations demonstrated
here were included in a multiple regres-
sion analysis together with other endo-
cranial measurements which may be
associated with upper face height, it

Facial Height 17

TABLE III

CORRELATION COEFFICIENTS BETWEEN
ENDOCRANIAL VAULT MEASUREMENTS
AND UPPER FaACE HEIGHT

Upper Face Height

Skull Length +0.46xx
Skull Height +0.21
Skull Width +0.46xx
Supraorbital Height +0.21
Orbital Level Length +0.42x

x Indicates significance P<.05
¥x Indicates significance P<.01

TABLE 1V

CORRELATION COEFFICIENTS BETWEEN
ENDOCRANIAL VAULT MEASUREMENTS
AND LOowER FACE HEIGHT

Lower Face Height

Skull Length +0.19
Skull Height +0.18
Skull Width +0.11
Supraorbital Height —0.17
Orbital Level Length  +0.38x

x Indicates significance P<.05

might be possible to make a good esti-
mate of final upper face height simply
by measuring the endocranium at, say
7-10 years. It has been shown previously
that in open-bite cases seen at 7-10
years, there is a delay in upper facial
growth.’* If it proves possible on the
basis of endocranial measurements to
predict upper face height, we could
then sort out the cases that are likely to
improve spontaneously from those that
are not.

The weaker association between
lower face height and the endocranium
will come as no surprise since it has
long been suspected that the adaptive
dentoalveolar skeleton is more sus-
ceptible to environmental influences
than other parts of the face. Indeed,
the results of this investigation are very
much in line with those of Hunter,?
who found lower F ratios in the dental
area than elsewhere in like-sexed twins.

Nevertheless, associations between the
facial area and the endocranium seem
to exist and provide a stimulus to fur-
ther investigation, which may lead us
to a greater awareness of the nature of
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the craniofacial complex and the prog-

nostication of final facial shape and
size.
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