www.apospublications.com '.) %

APOS Trends in Orthodontics

D ScientificScholar®

novledse s pover APOS Trends in Orthodontics

Publisher of Scientific Journals

Original Article

Correlation between objective evaluation and subjective
evaluation of facial profile in skeletal Type II females

Miss Choki', Supatchai Boonpratham? Suwannee Luppanapornlarp?

'Department of Dentistry, Jigme Dorji Wangchuk National Referral Hospital, Thimphu, Bhutan, Department of Orthodontics, Mahidol University, Bangkok,
Thailand.

ABSTRACT

Objectives: The objective of this study was to find the cephalometric measurements that correlate with the visual
perception.

Materials and Methods: A total of 250 lateral cephalograms of patients from the year 2016 to 2018 were hand
traced and analyzed. Thirty-six hard- and soft-tissue measurements were obtained from the lateral cephalometric

*Corresponding author: analysis. Silhouettes obtained from cephalometric films were rated by 10 orthodontists based on their level of
Miss Choki, convexity. For each sample, the rating of visual perception was correlated with all the cephalometric (hard and
Department of Dentistry, Jigme soft) measurements.

Dorji Wangchuk National

Referral Hospital, Thimphu, Results: ANB, AF-BE, LI-NB (mm), overjet, anterior maxillary alveolar height, posterior maxillary alveolar

height, lower lip to E plane, and H angle were positively correlated with the visual perception. On the contrary,

Bhutan. Pg. to N perpendicular and Pg. to NB (mm) were negatively correlated with the visual perception. However, the

chokipema88@icloud.com measurements in the vertical dimensions did not have any significant correlations with visual perception. H angle
showed a higher correlation with visual perception than the nasolabial angle, facial contour angle, and lower lip
to E plane.
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Published : 05 October 2021 less than expected. In general, only 27% of the cephalometric measurements had a significant correlation with
visual perception. Therefore, orthodontic treatment planning based solely on cephalometric analysis can result in

DOI unsatisfactory treatment outcomes. An inclusion of subjective measures such as visual perception in orthodontic

10.25259/APOS 14 2021 diagnosis and treatment planning is necessary.
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INTRODUCTION

. Angle Class IT div 1 malocclusion has been recorded as the most common form of malocclusion

E with the majority of patient seeking help.!"! Patients with Class II malocclusion are esthetically
unsatisfied due to its convex facial profile and proclined upper anteriors.” Although the three
main goals of orthodontic treatment are esthetics, function, and stability, most patients visit
orthodontists with a desire to have a better esthetics. Facial assessment is mainly done by
= assessing patient’s profile view.®”! Over the years, various methods have been used to assess facial
% esthetics, namely, anthropometry,™ photometry,"”! computer imaging,”®’ and cephalometry.>!!
Cephalometric evaluations were carried out combining many analyses to assist in diagnosis

and treatment planning.!! Similarly, various angles were developed to evaluate facial profile.
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Some of the commonly used ones were the H angle, facial
contour angle,'*' lower lip to E plane,'” and nasolabial
angle.''¥ With many analyses in place, finding cephalometric
standards depicting the relationship of teeth to cranial bones
are crucial to obtain good facial form."”!

The medical and dental professionals tried to outline and
standardize the facial esthetic by creating parameters to
act as guidelines in the assessment of facial esthetics. These
parameters are known as the norm, measured with the help
of cephalometric radiographs. However, it varies with factors
such as age, culture, gender, and ethnicity."¥ Due to such
difference in preference, cephalometric analysis alone might
be insufficient at times, and cephalometric analysis being
more objective, can vary from individual’s perception of an
ideal. Various recent facts suggest that the understanding
of the facial profile desirability has transformed and will
last to transform over the period of time. Consequently, the
objective of the treatment will change as well. Therefore, it is
essential to emphasize on other methods not just solely on the
hard tissue and soft-tissue consideration. An orthodontist as
a specialist, their perception of facial profile bears an impact
on the treatment planning.""”! However, the perception of an
orthodontists can vary, which can end up with dissimilar
treatment plans and treatment outcomes that are seldom
compatible.”!

The objective measurements are based on findings from
cephalogram and the subjective measurements are based
on human perception. Considering subjective findings in
treatment planning can help clinicians in proper diagnosis
and treatment planning.”?!! Therefore, visual perception
should be an important aspect of orthodontic treatment
planning and orthodontist should choose objective measures
that correlate to the visual perception. So that it can result in
proper diagnosis and treatment planning and the treatment
outcome is of satisfaction. Hence, the objective of this study
was to find those cephalometric measures that correlate
with the visual perception so that using those cephalometric
analyses alone could result in a treatment outcome which is
of satisfaction to both patient and orthodontist.

MATERIALS AND METHODS

Lateral cephalometric films of 250 individuals were hand
traced and analyzed. From 250 films, 56 films that have
ANB > 5.69 were selected for this study.”” The committee
for research ethics, Faculty of Dentistry (reference: COA.
No.MU-DT/PY-IRB  2017/060.2011)  granted ethical
approval. Subjects with complete pre-treatment records, non-
growing females (20-22 years), skeletal Type II, no previous
orthodontic treatment, radiographs with clear hard- and
soft-tissue landmarks [Figure 1], and only those radiographs
taken from one orthopantomograph (OP, 100, trophy France)
were included.
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Figure 1: Cephalometric landmarks.

Visual perception

The principal investigator traced the soft-tissue profile
outline and labeled with identification numbers to assess the
visual perception. All the traced profiles were transformed
into silhouettes and are rated by all the orthodontists of
the faculty with same professional background and same
working experience. Only 10 orthodontists who had an
intrarater reliability <0.7 were selected for the study. Then,
the 10 selected specialists rated the silhouettes with score
from 1 to 10 based on their level of convexity [Figure 2].

Cephalometric analysis

All the cephalometric films fulfilling the inclusion criteria
were copied, hand traced, and analyzed on a clear sheet of
acetate paper. Thirty-six hard- and soft-tissue measurements
were obtained with a protractor and a millimeter ruler.

Statistical analysis

Statistical analysis was carried out using SPSS (IBM
Corporation, New York, USA) statistics version 22 for Mac.
The power analysis was carried out using correlation sample
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size calculation, where o: 0.05, B: 0.2, and r: 0.40,% and
the minimum sample size required for this study was 47.
Kolmogorov-Smirnov test was used to test the normality of
the data. The correlation between objective cephalometric
measurements and subjective visual perception was
calculated with Spearman correlation coeflicient. P < 0.05
was considered statistically significant for this study.

For the visual perception, the intrarater reliability was
assessed with intraclass correlation coefficient. All the
orthodontists rated the silhouettes before and after a week
to check for the reliability. The intraclass correlation of the
specialist ranged from 0.804 to 0.949, showing very good
reliability. Similarly, for the cephalometric analysis, the
principal investigator analyzed the measurement twice, once
before and once after a week to test for the reliability. The
intrarater reliability for single measure was 0.893 and for
average measure was 0.994, indicating an excellent reliability.

The inter-rater reliability between the orthodontists was
also calculated using both Cronbach’s alpha and intraclass
correlation at 95% confidence interval. The Cronbach’s alpha
was 0.955 and the intraclass correlation was 0.924, both
showing an excellent reliability.

RESULTS

The mean and standard deviation of visual perception rating
by 10 specialists are given in [Table 1]. Similarly, the mean
and standard deviation of all 36 cephalometric measurements
along with their correlation with visual perception are given
in [Table 2]. ANB, AF-BE, L1-NB (mm), overjet, anterior
maxillary alveolar height, posterior maxillary alveolar
height, lower lip to E plane, and the H angle were positively
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Figure 2: Guideline for visual perception rating.

correlated with the visual perception. The increase in these
cephalometric values was associated with the increase in the
facial convexity of skeletal Type II patients. On the contrary,
Pg. to N perpendicular and Pg. to NB (mm) were negatively
correlated with the visual perception, indicating that the
increase in these cephalometric values was associated with
the decrease in the facial convexity. From the soft-tissue
analysis, H angles had the highest correlation with visual
perception when compared to lower lip to E plane, nasolabial
angle, and facial contour angle [Figures 3 and 4]. However,
the measurements in the vertical dimensions did not have any
significant correlations with the visual perception according
to this study. In general, only 27% of the cephalometric
measurements had a significant correlation with visual
perception. The results also indicated skeletal Type II females
have slightly convex to convex facial profile, none having a
straight or a concave facial profile.

DISCUSSION

An attractive face has become an important component
of a person today. Although the improvement of
dentoalveolar structures remains the main objective,
facial attractiveness has gained popularity in dentistry.?"
Patient’s face looking worse after orthodontic treatment
is the worst experience an orthodontist can have and
orthodontic treatment should never result in such
unfavorable change.'” Hence, this study was performed
to determine the correlation between cephalometric
measurements and visual perception in general and to
find the soft-tissue analysis that has the best correlation
with visual perception in particular.

Our study result indicated that the association between
cephalometric measurements and the visual perception was
lower than expected. There was only 27% correlation between
the cephalometric measurements and the visual perception.
However, a study by Oh et al. had a similar finding, with
an objective to find correlation between cephalometric
measurements and the photographs of patients.!""

Table 1: Means and standard deviations of visual perception
rating by 10 orthodontists.

Visual perception rating Mean Standard deviation
Specialist 1 3.89 1.26
Specialist 2 3.08 1.95
Specialist 3 4.85 1.74
Specialist 4 5.64 1.58
Specialist 5 4.64 2.09
Specialist 6 5.44 1.74
Specialist 7 5.60 1.95
Specialist 8 3.33 2.31
Specialist 9 4.22 1.59
Specialist 10 5.03 2.14
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Table 2: Means, standard deviations, and correlations of
cephalometric measurements to visual perception.
Measurements Mean Standard Correlation P-value
deviation
NsFh 6.91 3.28 -0.56 0.68
NsBa 129.64 4.60 -0.16 0.23
SNA 83.32 3.70 -0.02 0.83
SNB 75.96 3.87 -0.10 0.44
ANB 7.36 1.51 0.32 0.01
AtoN 0.21 3.14 -0.00 0.95
perpendicular
Pg.toN -12.85 6.31 -0.27 0.04
perpendicular
AF-BF 11.92 4.20 0.40 0.00
AO-BO 1.69 3.22 0.16 0.22
SNPg 76.51 4.03 -0.17 0.20
Pg.-NB (mm) 0.59 0.66 ~0.26 0.04
CO-A (mm) 80.69 3.73 0.11 0.41
CO-Gn (mm) 10675  4.99 0.20 0.13
NS-MP 38.10 5.69 0.20 0.12
NS-PP 8.57 3.44 0.10 0.42
MP-PP 29.29 4.85 0.23 0.08
FH-FO 14.18 4.04 0.13 0.32
NS-Gn 72.75 3.55 0.23 0.07
Mandibular angle  122.64 5.33 0.20 0.13
PFH/AFH 65.60 4.82 -0.09 0.47
Facial Index 80.79 7.63 0.00 0.97
UI_NA 19.60 6.76 0.01 0.93
U1l_NA (mm) 2.12 2.16 0.07 0.60
UL_SN 103.51 8.44 -0.04 0.73
L1-NB 34.71 5.90 0.20 0.13
L1-NB (mm) 8.32 2.58 0.33 0.01
L1_Mp 100.92 7.22 0.05 0.69
ITA 118.35 11.38 -0.13 0.33
Overjet 3.17 1.54 0.23 0.08
Overbite 2.60 1.23 -0.08 0.52
Ant. Max Alv 29.85 2.10 0.02 0.03
height
Post. Max Alv 22.35 1.81 0.31 0.02
height
Nasolabial angle 102.57 8.80 -0.16 0.22
H angle 19.96 3.07 0.70 0.00
Lower lip to E 2.25 2.40 0.46 0.00
plane
FCA 15.57 3.74 0.13 0.32

In this study, 36 (hard and soft tissue) cephalometric
measurements were correlated with visual perception rating.
To make this study, more specific only skeletal Type II females
were included. Skeletal Type II is a common malocclusion
worldwide with higher treatment needs.*?! From the
commonly used soft-tissue analyses, the H angle had the
highest correlation with the visual perception. This could be
due to the facial convexity and anterior chin projection being
the key determinant of facial esthetics.””! As from age 10
to 15, soft-tissue profile undergoes the greatest change and
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Figure 3: Soft-tissue measurements; (a) lower lip to E plane,
(b) nasolabial angle.

Figure 4: Soft-tissue measurements; (c) facial contour angle, (d) H
angle.

after 25, there is an average decrease in facial convexity, only
females aged 20-22 with minimal influence of aging were
included in the study.”

Many similar studies were conducted in the past, one of
which was study by Amer et al., where facial attractiveness
based on the photograph was correlated with lateral
cephalometric measurement. The only difference being facial
attractiveness rated by six laypeople on a scale 1-5 instead
of specialist.!'”! In a study by Naqvi et al. in 2015, both
dental students and layperson were made to evaluate the
facial profiles separately. Instead of photos, questionnaires
were given to the individuals with a silhouette representing
Class I, Class II, Class I bimaxillary, and Class III to find
the most attractive face.””’ However, since the orthodontists
are concern with the treatment planning, we included
10 specialists to rate the facial profile unlike the previous
studies. Similarly, in a study by Huang and Li, facial esthetic
rating was done by 10 orthodontists but using a lateral
photograph. Their findings suggested that the cephalometric
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measurements of lip position, incisor position, and chin
morphology were highly correlated to facial esthetics."
Furthermore, in a study by Marchiori et al., photographic
finding was correlated with the soft-tissue measurements
such as hold away H line, nasolabial angle, and distance from
H line to the nasal tip. The examiners were made to rate the
photographs with a scale ranging from good to deficient,
based on pleasantness.!

However, no studies evaluated the correlations between
cephalometric measurements and visual perception of facial
profile in skeletal Type II. It was crucial to validate that the
cephalometric findings were in line with what individuals
perceives visually. The majority of the previous studies were
based on photographs, where biases from color, quality
of photos, shape, and movement could affect the visual
perception rating.’? Rather, we used silhouettes instead
to have a standardized procedure and to have minimal
confounding factors for performing visual perception.

CONCLUSION

1. H angle has a higher correlation with visual perception
than the other soft-tissue measurements. Hence, H
angle should be used as an objective cephalometric
measurement to assess the facial profile of skeletal Type
IT females.

2. In general, the agreement between the objective
cephalometric measurements and the subjective visual
perception was less than expected. Therefore, treatment
planning based solely on cephalometric analysis would
result in an unsatisfactory treatment outcome.

3. The measurements in the vertical dimension did not have
any significant correlation with the visual perception of
facial profile.

4. Skeletal Type II females have slightly convex to convex
facial profile.

Limitations

One of the limitations of this study could be the sample
size. The cephalometric films in this study were of those
patients who came for orthodontic treatment from the
year 2016 to 2018. The sample had been stratified to make
it more representative of the adolescent population seeking
orthodontic treatment than the general population. Following
such stringent inclusion criteria have resulted in 56 samples
for this study. Another limitation could be the reliability of
the visual perception, as it can vary from person to person
and from region to region. Therefore, the findings of this
study cannot be generalized to every population. However,
this study can be used as a pilot study, and further studies
could evaluate the perception of facial profile by orthodontist
as well as the patients on a larger population in the future.
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