ABSTRACT
Determlnlng the Objective: Ma>.<|llar)./ ante.rlor teeth s-electlon for an
edentulous patient is carried out majorly to achieve
1 1 pleasant aesthetics. Facial measurements are one of
RelatlonShlp Between the most frequently used measures for estimating
. . maxillary teeth size however; these measures have
CranlOfaCIal and Dental not been proven to be useful in the Nigerian
. population. This study aimed to determine if
M easure mentS IN a craniometric and facial measurements can be used to
. . . predict intercanine width (ICW) in the Nigerian
Nigerian Population population.

Methods: The study was a descriptive cross-sectional
and its Usefulness in study conducted at the Prosthodontics clinic, in the
teaching hospital. An interviewer administered
1 1 questionnaire was used to collect data on socio-
MaX|||ary Anterlor demographic characteristics. Craniofacial and dental
. measurements including: circumference of the head
Teeth SeIeCtlon (COH), innercanthal distance (ICD), interalar width
(IAW), intercommisural width (ICoW) and ICW were

also collected for all participants.
Results: A total of 120 subjects aged 18-48years
participated in this study. Of the 120 participants, 58
were male and 62 were female. Craniometric and
*Omotayo A. OREMOSU, *Yetunde O. AJAYIl, facial measurements were greater in men than
**Uchenna P. EGBUNAH women with significant differences for all variables
tested (p<o0.01). No significant difference was seen
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Hospital, Lagos, Nigeria. sign.ifif:ant corr(.elation with ICW (r=0.218; 'p<o.9'5).
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ICW. ICW can be calculated using the formula: ICW=
45.845+ (0.215 X IAW).

Conclusion: The study showed that craniofacial
measurements are significantly higher in men than
women and that IAW can be used to predict ICW in the
Nigerian edentulous population.
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INTRODUCTION

A complete denture fabricated for an edentulous
patient should perform the function of a normal
dentition, allow for eating and speaking, and it must
be aesthetically pleasing.* Anterior maxillary teeth
selection is carried out majorly to achieve pleasant
aesthetics,> and  this  requires  adequate
understanding of both physical and biological factors
directly related to individual patient features.?
However, aesthetic issues in anterior teeth selection
arise due to individual anatomical variations
especially in the absence of pre-extraction records.3
In edentulous patients, the size, shape and position
of the maxillary anterior teeth are not only important
for dental aesthetics, but for facial aesthetics as
well.* The lower teeth are usually set up to
complement the arrangement of the maxillary teeth
making the size, shape and position of maxillary
anterior teeth of paramount importance.

Choosing the size of the anterior teeth is one of the
most important decisions to make when selecting
maxillary anterior teeth. History has recorded several
methods of determining tooth size from the use of
dimensional measurements of the maxilla to the use
or incorporation of facial or anthropological
measurements.* Facial measurements are one of the
most frequently used measures for estimating
maxillary teeth size in edentulous patients especially
when pre-extraction records are not available. Some
of these measurements include the bizygomatic
width (BZW), the interpupillary distance (IPD), the
interalar width (IAW), the inner canthal distance
(ICD), the intercommissural width (ICoW), and other
anatomical structures.>7 Studies have also purported
the use of the circumference of the skull to estimate
the intercanine width (ICW).8

These craniofacial measurements have been proven
to be useful in the Caucasian population in selection
of denture maxillary anterior teeth, therefore, there
is a need to investigate the Nigerian population.®
Only two studies have reported the relationship
between these measurements and the size of the
maxillary anterior teeth in Nigerians. A study
conducted in Nigeria® to determine the size of
anterior maxillary teeth using facial anatomic
landmarks reported a significant correlation between
the horizontal width of the philtrum of the lip and the
width of the central incisors. However, no anatomic
facial landmark provided significant predictive value
for intercanine width. Another study conducted in
Nigeria,*® to evaluate the relationship between the
maxillary intercanine width and measures of facial
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proportion reported a similar result but suggested
that 1.75-2.45cm be subtracted from the ICoW to
determine the ICW. These two studies did not
provide conclusive evidence of a relationship
between facial measurements and the size of
maxillary anterior teeth. They also did not assess the
relationship between craniometric measurements
and maxillary intercanine width.

There is a need for establishing a scientific basis for
anterior teeth selection as there is no universally
accepted method to determine the width of the
incisors, hence the need for more research to
investigate if craniofacial measurements can be used
to estimate the size of missing anterior teeth in
edentulous patients. This study aimed to determine
if a relationship exists between craniometric
measurements, facial measurements and dental
measurements in the Nigerian population as this
could assist dental practitioners in the selection of
maxillary anterior teeth in edentulous patients
without pre-extraction records. The objectives
addressed were: to determine the correlation
between craniofacial measurements and the
maxillary intercanine width and to determine if these
craniofacial measurements can serve as predictors
for maxillary intercanine width in the Nigerian
edentulous population.

MATERIALS AND METHODS

Study Design: The study was a descriptive cross-
sectional study to determine the correlation between
craniofacial and dental measurements and
determine if such measurements can be used in the
selection of maxillary anterior teeth in edentulous
patients without pre-extraction records. The study
was carried out in the Prosthodontics clinic, in a
teaching hospital in Lagos, Nigeria. The study
population included newly graduated dentists,
dental students, dental surgery assistants, dental
technologists, dental hygienists and dental patients
attending the Restorative dentistry clinic of the
teaching Hospital.

Sample size determination: Since there were no
studies available on the prevalence of artificial
prosthesis use in replacing maxillary anterior teeth, a
convenient sample size was adopted. A similar study?®
conducted in Nigeria used a convenient sample size
of 115 participants. This was rounded up to 120 and
was adopted for this study.

Population selection: All newly graduated dentists,
dental students, dental nurses, dental technologists
and dental hygienists attending the Restorative
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dentistry clinic of the teaching hospital that met the
inclusion criteria were included in the study. Patients
selection was done daily. Every second patient who
presented at the restorative dental clinic and met all
inclusion criteria were selected for the study.
Inclusion criteria included sample population aged 18
years and above with full complement of upper and
lower teeth, class | canine relationship, fully erupted
teeth, healthy state of gingiva and periodontium;
participants with absence of maxillary anterior
caries, tooth fracture, attrition, malocclusion,
congenital anomalies (like microdontia,
macrodontia, hypodontia, hyperdontia, etc.), or past
facial surgery, and those willing to participate in the
study. Participants with developmental
abnormalities involving the face and head,
intracoronal or extracoronal restorations, and
midline diastema were excluded from the study.
Data collection: A well structured close ended
interviewer administered questionnaire was used to
collect data from the participants. It included
information on socio-demographic characteristics
(such as age, sex and designation), craniometric,
facial and dental measurements. All measurements
were taken with the patient seated at an upright
relaxed position. Measurements were conducted
using non stretchable measuring tape for skull
circumference, dental floss, plastic rule for ICW and
digital stainless steel veneer caliper for facial
measurements, as described in previous studies.®
Training session for all measurements was done and
an ideal protocol established. All measurements
were carried out by the third author (UPE) following
strict calibration and standardization protocols
developed during training session with (OAO)and
(YOA). All measurements were taken three times
and the average recorded. Intra-examiner reliability
was calculated at 99% for all measurements.
Adequate standard precautions and infection control
protocols were observed during measurements. The
techniques for recording craniometric, facial and
dental measurements are described below; with
picture representation of each technique (the
recordings on the images do not represent the actual
values for participants).

Circumference of the head (COH): We measured
maximal fronto-occipital length by placing a non-
stretchable measuring tape (calibrated in
millimeters) just on the occipital prominence and the
supraorbital ridges while seating the patient in an
upright relaxed position. Female participants were
asked to remove their wigs and lift their hair away

from the measured area to avoid errors in
measurements.

Facial measurements: Facial parameters measured
included: the inner canthal distance (ICD — between
the two medial canthi), interalar width (IAW -
between the most outward curve/the most lateral
part of the alar of the nose, from left to right), and the
intercommisural width (ICoW — between the left and
right lip commissures). All facial measurements were
done using a digital veneer caliper (which was
calibrated/ reset to zero before next measurement).
The recording parts of the caliper were made to just
contact the reference points on the face without
applying pressure, and then measurements were
recorded.

Dental measurements: Dental parameter to be
measured is the intercanine width (ICW). The ICW
was measured indirectly using a dental floss. The
dental floss was marked on one end prior to
placement in the mouth. Using that point as
reference, the dental floss is then extended from the
distal surface of one canine along the greatest
curvature of the maxillary arch to the distal surface of
the contralateral canine which is then marked with
dental floss in-situ by the first author (OAO). Length
of floss was then measured on a plastic meter rule.

Ethical Considerations: The data collection
procedure was fully explained to all participants in
the study and written informed consent was
obtained before commencement of data collection
and use of clinical photographs. Participants were
made to understand the scope of the study including
the procedure for conducting measurements and
they were allowed to ask questions.

Ethical clearance: The approval for the study was
obtained from the Teaching hHspital; Health
Research and Ethics Committee (HREC).

Statistical analysis: Data entry, analysis and
validation were performed using the SPSS software
(version. 22, IBM SPSS Statistics, Chicago, IL, USA).
Analysis of variance (ANOVA) test was used to test
for comparability between socio-demographic
characteristics and craniofacial and dental
measurements. Pearson’s correlation coefficient was
employed to determine the level of correlation
between facial and dental parameters. Significance
was set at P=0.05. Correlation coefficient r <0.2 was
considered as weak, >0.2-0.5 as moderate, >0.5-0.7
as strong correlation, >0.7 as very strong correlation.
Linear regression was done for individual craniofacial
measurements to test their predictability for ICW
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Figure 3: Interalar width (IAW) in male and female subjects
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Figure 5: Inter-canine width (ICW) using dental floss and meter rule

RESULTS

Atotal of 120 subjects aged 18 — 48 years participated
in this study. Of the 120 participants, 58 were male
and 62 were female; 56 were dentists, 10 were dental
students, 11 were dental nurses, 4 were dental
technologists, g were dental hygienists, and 30 were
dental patients.

The descriptive statistics including mean, standard
deviation, and minimum and maximum values of all
recorded measurements grouped by sex are listed in
Table 1. Craniometric and facial measurements were
greater in men than women with significant
differences for all variables tested (p<0.01). However,
no significant difference was seen between men and
women for ICW (p>0.05). In addition, no significant
difference was seen when age was matched with
craniometric, facial and dental measurements

(p>o0.05).

The correlation matrix including Pearson’s
correlation coefficient and P-values for all
participants is demonstrated in Table 2. Moderate
and highly significant correlation was seen between
COH and IAW (r=0.484; p<o.01), COH and ICoW
(r=0.412; p<0.01). Moderate and significant
correlation was seen between ICD and IAW (r=0.208;
p<o.05). Strong and highly significant correlation was
seen between IAW and ICoW (r=o0.572; p<o0.01).
Among all the craniofacial measurements, only IAW
showed significant correlation with ICW (r=0.218;
p<o0.05). Tables 3 and 4 demonstrate the correlation
matrix for male and female participants respectively.
For male participants, both COH and IAW showed
significant correlation with ICW (r=0.340; p<0.01 and
r=0.299; p<o.o5 respectively). For female
participants, none of the craniofacial measurements
showed significant correlation with ICW (p>0.05).
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Table 1: Descriptive statistics of craniofacial and dental measurements stratified by sex

Table 2: Correlation matrix for all participants’ craniofacial and dental measurements

Correlations COH ICD IAW ICoW ICW

COH r 1 0.089 0.484%* 0.412%* 0.111
P 0.334 0.000 0.000 0.228

ICD r 0.089 1 0.208% 0.168 0.075
P 0.334 0.023 0.067 0.415

IAW r 0.484** 0.208% 1 0.572%* 0.218%
P 0.000 0.023 0.000 0.017

ICoW r 0.412%% 0.168 0.572%% 1 0.068
P 0.000 0.067 0.000 0.461

ICW r 0.111 0.075 0.218% 0.068 1
P 0.228 0.415 0.017 0.461

*Correlation is significant; **Correlation is highly significant; r=Pearson correlation coefficient; P=2-tailed significance;
COH=circumference of the head; ICD=inner canthal distance; IAW-=interalar width; |CoW=intercommisural width;
ICW=intercanine width

Table 3: Correlation matrix for male participants’ craniofacial and dental measurements

Correlations COH ICD IAW ICoW ICW
COH r 1 -0.089 0.329% 0.286% 0.340%*
P 0.505 0.012 0.029 0.009
ICD r -0.089 1 -0.071 0.048 -0.109
P 0.505 0.597 0.721 0.416
IAW r 0.329% 0.071 1 0.402%* 0.299%
P 0.012 0.597 0.002 0.022
ICoW r 0.286% 0.048 0.402%** 1 0.004
P 0.029 0.721 0.002 0.977
ICW r 0.340%* -0.109 0.299% 0.004 1
P 0.009 0.416 0.022 0.977

*Correlation is significant; **Correlation is highly significant; r=Pearson correlation coefficient; P=2-tailed significance;
COH=circumference of the head; ICD=inner canthal distance; IAW=interalar width; ICoW=intercommisural width;
ICW=intercanine width

Table 4: Correlation matrix for female participants’ craniofacial and dental measurements

Correlations COH ICD IAW ICoW ICW

COH r 1 0.019 0.279* 0.171 0.128
P 0.881 0.028 0.184 0.322

ICD r 0.019 1 0.197 -0.018 0.154
P 0.881 0.126 0.891 0.233

IAW r 0.279%* 0.197 1 0.359%* -0.016
P 0.028 0.126 0.004 0.900

ICoW r 0.171 -0.018 0.359** 1 0.124
P 0.184 0.891 0.004 0.336

ICW r 0.128 0.154 0.016 0.124 1
P 0.322 0.233 0.900 0.336

*Correlation is significant; **Correlation is highly significant; r=Pearson correlation coefficient; P=2-tailed significance;
COH=circumference of the head; ICD=inner canthal distance; IAW-=interalar width; |CoW=intercommisural width;
ICW=intercanine width
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Linear regression coefficient of ICW using COH,
ICD, IAW and ICoW to test for predictability is
demonstrated in tables 5, 6 and 7 for all
participants, male participants and female
participants respectively. Regression equation for
predicting dependent variable equals beta
unstandardized coefficient for constant plus beta
unstandardized coefficient for independent
variable multiplied by independent variable i.e.
ICW= constant(B) + (COH(B) or ICD(B) or IAW(B) or
ICoW(B)) x (COH or ICD or IAW or ICoW).

For all participants, only IAW provided significant
predictability for ICW. The ICW can be calculated
using the formula: ICW= 45.845 + (0.215 X IAW). For
male participants, both COH and IAW provided
significant predictability for ICW. The ICW for
males can be calculated using either of the
formulas: 1) ICW= 26.882 + (0.507 x COH) or 2)
ICW= 43.063 + (0.285 x IAW). No craniofacial
measurements provided significant predictability
for ICW

Table s5: Linear regression: Predicting ICW using COH, ICD, IAW or ICoW for all participants

Predictor B SE (B) T P 95% Cl for B R?
Lower Upper Adjusted
bound bound

Constant 43.886 9.294 4.722 0.000 25.481 62.291 0.004
COH 0.199 0.164 1.213 0.228 -0.126 0.523
Constant 52.354 3.435 15.243 0.000 45.553 59.155 -0.003
ICD 0.076 0.093 0.819 0.415 -0.108 0.261
Constant 45.845 3.849 11.910 0.000 38.223 53.468 0.039
IAW 0.215 0.088 2.427 0.017% 0.039 0.390
Constant 52.043 4.219 12.334 0.000 43.687 60.398 -0.004
ICoW 0.054 0.073 0.739 0.461 -0.090 0.0198

COH=Circumference of head; ICD=Inner canthal distance; IAW=Interalar width; ICoW=Inter commisural width; ICW=Inter canine
width of maxillary anterior teeth; B=beta unstandardized coefficient; SE=Standard error; t=T-statistic; P=significance;
Cl=Confidence interval; R2=Coefficient of determination; *significant.

Table 6: Linear Regression: Predicting ICW using COH, ICD, IAW or ICoW for all male participants

Predictor B SE (B) T P 95% Cl for B R?
Lower Upper Adjusted
bound bound

Constant 26.882 10.808 2.487 0.016 5.231 48.534 0.100
COH 0.507 0.188 2.704 0.009%** 0.131 0.883
Constant 59.374 4.026 14.747 0.000 51.309 67.440 -0.006
ICD -0.087 0.106 -0.819 0.416 -0.299 0.125
Constant 43.063 5.563 7.740 0.000 31.918 54.208 0.073
IAW 0.285 0.122 2.347 0.022% 0.042 0.529
Constant 55.937 5.386 10.387 0.000 45.149 66.726 -0.018
ICoW 0.003 0.089 0.029 0.977 -0.176 0.181

COH=Circumference of head; ICD=Inner canthal distance; IAW=Inter alar width; ICoW=Inter commisural width; ICW=Inter
canine width of maxillary anterior teeth; B=beta unstandardized coefficient; SE=Standard error; t=T-statistic; P=significance;
Cl=Confidence interval; R2=Coefficient of determination; *significant; **highly significant.
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DISCUSSION gotten in previous studies.5 8-2°
The number of participants included in this study was
similar to the range of sample size employed by past Al z
studies.>%** Participants were of different age groups wl..lels ’g
(18 — 48 years) similar to previous studies®**to assess £ P P oy ;{.
age comparability with craniofacial and dental E o
measurements. The result showed that no significant E| “Heemo 8528|232
relationship exists between age and COH, ICD, IAW, e i iz o Bt 3
ICoW and ICW for participants above the age of 18 Men wl_lgls g
years indicating that results gotten from this study oy s s Yy E
can be applied to any adult age group. 2
The mean COH of participants (56.67mm+ 2.03) was el AR S ;
higher than values reported by Banerjee et al.® il I B S
(54.13mm). The mean ICD of participants (36.73mm g Women g
+ 3.58) was higher than the values reported by Al = olz |
Wazzan et al.® (31.92mm), Arigbede et al (32.7mm),? S Dl BRIE| 3 =
and Deogade et al (26.22mm).® The mean IAW of b e Bl i nd i B [
participants (43.38mm + 3.69) was higher than the Men TS| ® §
values reported by Deogade et al.® (38.28mm), S|<|F R g
Arigbede et al.?(38.2mm), Qamar et al.* (35.46 mm), Al 2| SR ®
and Ibrahimagic et al.* (32.2 mm). The mean ICoW of A HE g
participants (57.85mm + 4.59) was lower than values 'g icmen - %
reported by Esan et al (74.6mm)* but higher than = o B TS| 8 -
values reported by Arigbede et al.? (53.3mm). The < T~ A5 <8 s g
mean ICW of participants (55.15mm + 3.63) was Men 2.l el é
higher than the values reported by Arigbede et al.? S et 1 5
(47.4mm), Qamar et al.*# (46.02 mm), Al Wazzan et g ololele g
al.3 (45.23 mm), Deogade et al.® (43.86mm), < |2 & o A
Ibrahimagic et al.* (37.08 mm) and Esan et al.*® £ = E_%
(36.1mm). These variations may be due to E| Women | | leololol8|%lz o
differences in techniques of measurements and/or \3 el 43l e § % 5
the fact that these measurements were taken in 8
. . Men 212128 s E
different populations. AR EZL
The study also showed a statistically significant = = 7R '2’3 i{
difference between sex and all craniofacial Al :;\ § 3 ;r &
measurements taken with higher measurements = g ‘v‘é
recorded in males (p<o0.05). This is similar to results €| Women - RERERRE B
gotten from previous studies performed here in S F e P SHEER
Nigeria®° as well as other international studies.®® = § -E’
The higher values seen in men can be explained by Men g § é ;, = %
the influence of the male dominance factor, which § "‘—;_
also accounts for larger size of long bones and i v ) g 'g
height differences seen between men and women.® g el i B &
However, although the mean ICW was slightly £| women S olalsi® g
higher in males (55.75) than females (54.60), this -%' HEEEEEEE E
g =
difference was not significant. Similar results were Men 's.: o o é %5
1 28
2 =3
% 5} olElEle g_::"‘:‘,
& = |RZE|Z|= |w]aj* &
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Table 7: Linear regression: Predicting ICW using COH, ICD, IAW or ICoW for all female participants

Predictor B SE (B) T P 95% Cl for B R?
Lower Upper Adjusted
bound bound

Constant 43.736 10.886 4.018 0.000 21.961 65.512 0.000
COH 0.195 0.195 0.998 0.322 -0.195 0.585
Constant 50.194 3.672 13.670 0.000 42.849 57.538 0.007
ICD 0.123 0.102 1.204 0.233 -0.082 0.328
Constant 55.202 4.792 11.521 0.000 45.618 64.787 -0.016
IAW -0.015 0.116 -0.127 0.900 -0.247 0.217
Constant 49.447 5.322 9.291 0.000 38.801 60.093 -0.001
ICoW 0.093 0.096 0.969 0.336 -0.099 0.284

COH=Circumference of head; ICD=Inner canthal distance; IAW=Inter alar width; ICoW=Inter commisural width; ICW=Inter
canine width of maxillary anterior teeth; B=beta unstandardized coefficient; SE=Standard error; t=T-statistic; P=significance;

Cl=Confidence interval; R2=Coefficient of determination.

Among all the craniofacial measurements taken for
all participants, IAW was the only significant
predictor of ICW showing moderate and significant
positive correlation (r = 0.218; p<o0.05). This result
was similar to values of previous studies® 9729 which
reported significant correlation between IAW and
ICW, although some studies reported a negative
correlation.® ¢ The amount of variation of ICW that
could be explained by IAW was only 3.9% (R?
adjusted= 0.039). The Pearson’s correlation
coefficient (r) between IAW and other craniofacial
measurements were also significant showing
moderate and highly significant correlation with
COH (r = 0.484; p<0.01), moderate and significant
correlation with ICD (r = 0.208; p<o0.05), and strong
and highly significant correlation with 1ICoW (r =
0.572; p<o0.01). When results were stratified by sex,
both COH and IAW were significant predictors of ICW
in male participants. COH showed a moderate and
highly significant positive correlation with ICW (r =
0.340; p<o0.01) and IAW showed a moderate and
significant positive correlation with ICW (r = 0.299;
p<0.05). The amount of variation of ICW that could
be explained by COH and IAW were 10% (R?
adjusted= o0.100) and 7.3% (R* adjusted= 0.073)
respectively.

Hoffman et al.”” conducted a similar study in an
American population and reported that ICW could be
estimated by multiplying IAW by 1.31. Abdullah et
al.*® and al-el-Sheikh et al*® reported that ICW could
be estimated by IAW multiplied by 1.26 or IAW
multiplied by 1.56 respectively in Arab population.
Deogade et al.® in a similar study in Indian population
reported an estimated ICW as IAW multiplied by 1.14.

Deogade et al.® also reported a multiplying factor of
IAW as 1.07 for estimated ICW in males. Two previous
studies* ** conducted in Nigerian population did not
report any significant predictor of ICW. This present
study reported that ICW could be estimated by IAW
multiplied by o0.215 and result added to constant
45.845 (ICW= 45.845 + 0.215 |IAW). Although this
result was gotten from a moderate correlation
between IAW and ICW, the existence of this formula
suggests that IAW could be used as a predictor for the
estimation of ICW in the adult Nigerian population.
Limitations of this study included the small sample
size, as a larger sample size would have given a more
representative  result.  Also, methods  of
measurements differed from past studies, with
limited studies reporting on  craniofacial
measurements in the Nigerian population limiting
comparability of results.

CONCLUSION
The analysis of craniofacial measurements and
dental measurements showed moderate or strong
correlations between COH and IAW, COH and ICoW,
ICD and IAW, IAW and ICoW, and IAW and ICW. Only
IAW was a significant predictor of ICW. Within the
limitations of the present study, the following
conclusions were drawn:
e The mean values for COH, ICD, IAW, and ICoW
were significantly higher in men than women
e The Pearson’s correlation coefficient for ICD
and ICoW were not statistically significant
even when values for men and women were
analyzed separately. Hence, based on the
results of this study, the ICD and ICoW cannot
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be used as facial measures in the selection of
size of maxillary anterior teeth in an
edentulous patient without pre-extraction
records.

e The Pearson’s correlation coefficient for IAW
and ICW was positive and moderate (r= 0.218).

e For male participants, the Pearson’s
correlation coefficients for COH and ICW and
IAW and ICW were positive and moderate (r=
0.340 and r= 0.299 respectively).

e  Theformula for calculating ICW for either male
or female participant is ICW= 45.845 + (0.215 X
IAW). And the specific formulas for calculating
ICW in males are 1) ICW= 26.882 + (0.507 X
COH) or 2) ICW= 43.063 + (0.285 x IAW).
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