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ABSTRACT

Objective: To validate visual classification of mid-face esthetics using a cephalometric cut off.

Materials and Methods: Pretreatment records of 100 Adult Indian (15-25 years) were included in study. Statistical analysis was done using SPSS
software version 20 (SPSS Inc., Chicago, IL, USA). Sella-Nasion-Orbitale angulations were measured for anteroposterior position of malar
eminence relative to cranial base. Karl Pearson correlation test determined correlation of age and SNO angulation. The ROC analysis determined
the cut off value of SNO angulation.

Results: The correlation between age and genders with SNO angulation was statistically insignificant. SNO angulations in negative vector group
were significantly smaller by an average of 8.18 and a cut off value of SNO anglei.e., 56° was obtained.

Conclusion: Visual classification of anterior malar supportis supported by cephalometric analysis and can be used in ortyhodonticsto classify
malar support tomidface.
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INTRODUCTION

Midface is a critical area for the aesthetics of the face."” Increasing
malar prominence enhances the angularity and fullness of the
midface.”’ Orbital rim and cheek bone contour deficiency correlates
with maxillary hypoplasia which is often associated with true malar
deficiency”™" People with midface deficiency tend to have a gaunt or
hollow midface leading to increased show of the sclera inferior to the
pupil.”’Aging augments the hollowness as soft tissue atrophy and
sagging reduces malar soft tissue prominence.”

Malar augmentation is a common procedure among plastic surgeons
and otolarygologists and oral surgeons using Le Fort I, II, and III
surgical procedures ."**

Orthodontists, concerned with establishing facial beauty and balance,
diagnose and treat according to the facial profile and the effects that
treatment will have on the facial profile."*"” There is a minimal
diagnostic criteria in orthodontic literature "” to make accurate
measurements of orbital relationships. Additionally, orthodontists
focus entirely on premaxilla resulting in neglection of regional
disharmonies."”

The ideal position of the cheek prominence should be 2mm beyond the
anterior surface of the cornea in the sagittal plane along the Frankfurt
horizontal."*"" Maxillary hypoplasia produces a negative vector
relationship with the globe positioned anterior to malar eminence."*™"*
'Inspite of its wide usage, the validity of the relationship between
maxillary development and vector relationships has not been tested
widely.

Though lateral cephalogram radiograph does not show the malar
eminence but it is always lateral and inferior to the orbitale or point 109
on walker's mathematical model."” Measurements like SN, SNO,
OANA and SNA evaluate the midface in a horizontal plane. SNO

measurement represents the internal angle between the lines
connecting Sella to Nasion and Nasion to Orbitale.”” A reduced angle
reflects the deficiency of upper midface and this information is of
importance to the orthodontist to establish normal range of
relationships ."”

The clinical assessment of anterior malar projection showed
significant relationship between cephalometric analysis and visual
classification of anterior malar projection on profile photographs in
white subjects"* but is not assessed for other ethnic groups. Hence, this
study was conducted to validate visual classification of mid-face
esthetics using a cephalometric cut-off in Adult Indian population.

MATERIALS & METHODS

Pretreatment records of 100 Adult Indian subjects seeking orthodontic
treatment in K.V.G. Dental College and Hospital, Sullia, Karnataka,
India were included in the study. The subjects were equally divided
into two groups of 50 each based on visual assessment of negative and
positive vector relationships.

Group A included 50 subjects (25 males, 25 females) exhibiting a
positive vector relationship.

Group B included 50 subjects (25 males, 25 females) exhibiting a
negative vector relationship.

Age group: 15-25 years.

Inclusion criteria:

1. Good quality pretreatment lateral cephalograms and profile
photographs standardized in Frankfurt horizontal plane.

2. No history of craniofacial trauma and ophthalmic problems.

Exclusion criteria:
1. Previous orthodontic treatment.
2. Craniofacial syndromes and history of maxillofacial surgery.
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Methodology:

Lateral cephalograms and profile photographs standardized by
orienting the patient's head in the Frankfort horizontal position were
obtained from the patient's pretreatment records.

Each subject's vector relationship was determined by one operator,
using only pretreatment profile photographs. The relationship of
anterior cheek mass to the anterior corneal plane was established by
marking a line from the anterior surface of cornea in the sagittal plane
along the Frankfurt horizontal ( Fig. I).

If the cheek prominence was behind the anterior surface of cornea, it
was considered as negative vector relationship while if it was beyond
the anterior surface of cornea, it was considered as positive vector
relationship.

In order to quantify skeletal support for each subject, Sella-Nasion-
Orbitale (SNO) angulation was used to evaluate the anteroposterior
position of the malar eminence relative to the cranial base. For the
purpose of this study, the orbitale was identified to coincide with
Walker's cephalogram point 109™". The key ridge and the maxillary
sinus were used as guides to consistently locate this landmark. All the
lateral cephalograms obtained were carefully hand traced by the same
observer.

Prior to the cephalometric analysis, 15 random lateral cephalograms
from subjects in the study were selected, and SNO angles were traced
and measured at two times. The intraclass correlation coefficient was
calculated to estimate the intra observer agreement(ICC=.99)
Positive
Vector

Negative
Vector ]

Fig. Il Cephalometric Reference Points and variable SNO Angle.

Statistical Analysis

Statistical software SPSS version 20 was used to analyze the data.

The Student's t-test was used to determine if significant SNO
angulation difference existed between the two groups and between
different genders. The Karl Pearson correlation test was used to asse:

The ROC analysis was done to obtain the cut off value of SNO
angulation to differentiate negative and positive vector. Table IV and
graph Il shows the accuracy of ROC analysis and Table V shows the cut
off value of SNO angle i.e. 56° with 100% specificity and 100%
sensitivity.

Table I- Karl Pearson correlation between SNO angulation and
age of the subjects. Correlations

IKarl Pearson Correlation |p
coefficient r value
|Age(years) SNO 114 .257|NS
|IAngulation(degree)

NS- Not Significant.

Table II-Analysis for sexual dimorphism.

Sex N Mean Std. Deviation|T test p value
F 50 56.330 4.8325 773
M 50 56.070 4.1416 NS
Table IV-ROC analysis :- Area under the Curve
Area |Std. Error |Asymptotic sig. [Asymptotic 95% confidence
(a) (b) interval
Lower Bound |Upper Bound
1.000/.000 .000 1.000 1.000

Table IV shows the accuracy of ROC analysis and area (=1.000) under
the curve represents a perfect test.

Table III- Analysis of skeletal differences between positive and
negative vectors. SNO Angulation(degree)

N [Mean (Std. 95% confidencelt value
deviation [interval for
mean

Lower bound  [Upper
bound
Negative [50 [52.11]1.78 51.60 52.62 [22.8 |P<0.0
vector 50 [60.29]1.80 59.78 60.80 (61 |01
IPositive [100 [56.204.48 55.31 57.09 HS
vector
Total

HS- Highly Significant.

Table V- Coordinates of the Curve
Test Result Variable(s): SNO Angulation( degree)

correlation between age of the subjects and SNO angulation. Statistical
significance was setat P<.01 and P <.05 and the results were tabulated.

RESULTS
Table I shows that there is no statistical significant correlation between
age and SNO angulation.

The analysis for sexual dimorphism in Table II shows no statistical
significant difference between genders.

Table I1I and graph I shows mean SNO angulation of 52.11° in negative
vector group with SD of 1.78%and 60.29° in positive vector group with
SD of 1.80°. It also shows a highly significant difference in skeletal
support between the negative and positive vector groups assessed
using SNO angles and the negative vector group shows a smaller angle
by anaverage of 8.18°.

IPositive if Greater Than or Equal To(a) |Sensitivity |l - Specificity
46.500 1.000 1.000
47.750 1.000 1980
48.250 1.000 960
48.750 1.000 1940
49.250 1.000 .900
49.750 1.000 .860
50.250 1.000 .800
50.750 1.000 780
51.250 1.000 740
51.750 1.000 720
52.250 1.000 .580
52.750 1.000 1460
53.250 1.000 1300
53.750 1.000 .200
56.000 1.000 .000
58.250 960 .000
58.750 .840 .000
59.250 .640 .000
59.750 .500 .000
60.250 .340 .000
60.750 .300 .000
61.500 .240 .000
62.500 .160 .000
63.250 .080 .000
63.750 060 .000
64.250 .040 .000
64.750 .020 .000
66.000 .000 .000
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GRAPHS
Graph I- Mean SNO angulation in negative vector and positive
vector groups.

Graph II- The ROC analysis.
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DISCUSSION

This study compared the relationship between visual classification on
profile photographs and lateral cephalometric analysis of anterior
malar projection in Adult Indian population. Sella-Nasion-Orbitale
(SNO) angulations were measured to evaluate the validity of vector
relationships as a mean of diagnosing midfaceesthetics. Comparison
of angular measurements for SNO from the negative vector group with
the positive vector group in this study showed highly significant (P <
.0001) retrusion of the malar eminence by 8.18 degrees in subjects with
a negative vector relationship. Frey ST in his study on white subjects
also found thatthe SNO angulations in the negative vector group were
smaller by an average of 6°.""

There were no statistically significant gender differences for SNO
angulation in Adult Indian population which were in concurrence with
the results of the study conducted by Frey ST in White
population."”Suri R in her study onAngamiNagasconcluded that
majority of the males had medium (30%) to pronounced (22%) malar
prominence while majority of the females showed slight malar
prominence (52%)."" Also, Zide B et al, in their study had given
different norms of SNO angulation for males and females."”

This study showed no significant correlation between age and SNO
angulation which was similar to the results of Frey ST. Additionally,
derived growth curves of sagittal orbital relationships have
demonstrated the stability of vector relations from preadolescence into
young adulthood. * However according to Pessa JE et al, with age, the
orbital rim moved posteriorly, relative to the anterior cornea and
negative vector became more pronounced. *'Doual JM et al found that
involution of the midface skeleton begins in the sixth decade and was
more common in women.”'The maxilla is more susceptible to age-
related loss than the zygoma.”” but in the present study in Adult Indian
subjects, age group was between 15-25years during which midface
prominence was relatively stable.

Wide variation in landmark identification of orbitale has been observed
in the past “”; however, using the protocols outlined in this study,
excellent intraobserver agreement was attained for SNO
measurements (ICC = .99). Though not directly examined by this
study, it should be noted that numerous subjects demonstrating a
negative vector relationship did not also display scleral show. Scleral
show has been a traditional hallmark of maxillary hypoplasia, “* but is
less sensitive to deficiencies in malar development than vector

relationships. A positive vector relationship has been identified in
anthropometric studies as an important element of the youthful face
and malar complex,"* and should be considered the esthetic ideal.

In this study, SNO angle of 56° was developed as a cut off to
differentiate negative and positive vectors in adult Indian population.
Similarly, Zide B et al, provided normative data of SNO angulation for
adult Caucasians aged 16 years or over as 60.9+4.2° for males and
53.5+4.8° for females.”” However, esthetic norms should not be
applied too rigidly across different racial backgrounds.

Deficient malar and midfacial projection leaves the soft tissues poorly
supported, resulting in premature lower lid and cheek descent as well
as visible bags, scleral show, and a more aged appearance."

Although orthodontic treatment does not directly alter malar globe
relationships, the balance between dentoalveolar and malar support
has significant influence over the nasal base-lip contour (Nb-LC)."”
This interplay is important in assessing skeletal contributions to
nasolabial contours, determining the optimal position of the upper
incisor, and planning orthodontic anchorage if extractions are
indicated for normalization of lip contours. Orthodontists must have a
broad understanding of facial aging patterns. A comprehensive
dentofacial analysis is central to the achievement of functional and
cosmetic excellence in orthodontic treatment, and vector relationships
serve as a useful diagnostic reference. Assessment of malar support
will help enhance esthetic orthodontic outcomes and improve surgical
orthodontic planning. The vector relationships also help in evaluating
the need for alloplastic augmentation of the inferior orbital rim and
selecting the appropriate maxillary surgery.

The present study suggests that vector relationship is an effective
means of classifying anterior malar support and provides the
orthodontist with a convenient means of classifying malar support to
the midface and will help to better inform treatment decisions.

However, further studies extending to other ethnic groups and
covering wider age rangesare required to establish norms and to use
SNO angulation/vector relation in the day to day clinical practice.

Conclusion

Visual classification of anterior malar support using vector
relationships is supported by cephalometric analysis and can serve as a
useful tool in orthodontics with a convenient means of classifying
malar support to the midface.

SNO angulation can be taken as a reference to estimate the anterior
malar projection and the SNO angulation of 56° can be used as a cut off
to differentiate negative and positive vectors in Adult Indian subjects.
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