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ABSTRACT

Objective: The aim of this pilot study was to evaluate the effectiveness of the profile and frontal photographs in determining sagittal
maxillofacial problems by the panel members created from different professional groups.

Methods: Frontal and profile photographs of four individuals with skeletal Class I, Class Il Division 1, Class Il Division 2, and Class Il
malocclusion were assessed by panel members. A total of 42 panel members from 7 different professions participated in the study.
Panel members were asked to choose one of the frontal or profile photographs to be used in determining the maxillofacial problem.
Mann-Whitney U test, Kruskal-Wallis test, and Fisher’s exact test were applied to evaluate the difference between the panelists.

Results: Of the 42 panel members, 16% selected frontal photographs, and 84% selected profile photographs. There were no statis-
tically significant differences between seven panels with regard to photography selection (p>0.05). When all panel members were
compared with regard to gender, 17.9% of the frontal photographs and 82.1% of the profile photographs were selected by females,
whereas 15.4% of the frontal photographs and 84.6% of the profile photographs were chosen by males. There was no statistically
significant difference between males and females (p>0.05).

Conclusion: It was found that the profile photograph was more preferred and informative in determining the sagittal maxillofacial
problem.
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INTRODUCTION

The most important factors affecting the facial appearance are the sagittal, vertical, and transversal relationships
of the maxilla and mandible to the cranial base and/or to each other and the reflection of these skeletal struc-
tures to the soft tissue. In the past, orthodontists primarily aimed to align the teeth; today, they also intend to
achieve a balanced facial aesthetics (1).

Consequently, pretreatment and posttreatment photographs, soft tissue appearance, and facial aesthetics
have been progressively gaining importance. Achieving optimal facial aesthetics is primarily determined by
the aesthetic perceptions and evaluations of the individual patients rather than by the ideal cephalometric
values targeted by orthodontic treatment. Therefore, to fulfill the needs of patients, it is important to antici-
pate their expectations and to discuss their aesthetic perceptions, orientation, and motivation (2, 3). Owing
to the reasons mentioned above, panel studies have been used to collect ideas about and to compare the
aesthetic perceptions of dentists, dental specialists, and professionals from other related fields, such as maxil-
lofacial surgeons and plastic reconstructive and aesthetic surgeons. Panels consist of individuals who evaluate
the documentation, such as photographs and X-ray images, based on their own point of view and aesthetic
perception (4). Variables, such as age, gender, and profession of the panel members, may affect their pref-
erences. Previous studies have evaluated various anomalies (5), the pre-intervention and post-intervention
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results of extraction and non-extraction treatments, orthog-
nathic surgeries (6-9), and smile aesthetics (10, 11).

To evaluate aesthetics, lateral cephalograms, profile silhouette imag-
es, frontal photographs, profile photographs, and 3/4 photographs
are frequently used. Frontal photographs are usually used to deter-
mine facial proportions, asymmetries, and transversal evaluations
(12). On the other hand, profile photographs are frequently used to
assess the anteroposterior position of the maxilla and mandible, the
soft tissue profile, and the vertical dimensions (12, 13). One panel
study reported that simultaneous display of both profile and fron-
tal photographs is more advantageous than displaying only one
type of photographs (5). However, to the best of our knowledge,
no study has reported on which types of photographs can be more
useful in understanding sagittal maxillofacial problems.

The aim of the present study was to determine whether frontal or
profile photographs would be more effective for evaluating sag-
ittal maxillofacial problems. The null hypothesis assumed that
there was no difference between the selection of photographs
of various groups consisting of professionals with different ages.

METHODS

The samples were selected from the registry of Kirikkale Univer-
sity, Faculty of Dentistry, Department of Orthodontics. The study
was approved by the ethics committee of clinical investigations
of Kirikkale University.

Sample Selection

The frontal and profile photographs of four patients with skeletal
Class |, Class Il Division 1, Class Il Division 2, and Class Il maloc-
clusion (according to the ANB angle) were used (14). The pho-
tographs were captured using a digital camera (Nikon D7100;
Nikon Corporation, Tokyo, Japan). Inclusion criteria were pho-
tographs being standardized (similar light, Frankfurt horizontal
plane parallel to the horizontal, and lips relaxed); no asymmetry,
craniofacial anomaly, and syndrome; no previous orthodontic
treatment, maxillofacial, or plastic surgery; no trauma related
to the face and neck; no mustache, beard, acne, striking hairpin,
jewelry, makeup, glasses, and scarf (Figures 1, 2, 3, 4).

The lateral cephalometric radiographs were analyzed using Vis-
taDent 2.1 AT (GAC International Inc., Bohemia, NY, USA) soft-
ware program. A four-slide presentation (Microsoft Office 2010,
PowerPoint, Seattle, WA, USA) was prepared for evaluation of the
samples. The frontal and profile photographs of Class | (17-year-
old female, ANB: 3°, overjet: 2.5 mm), Class Il Division 1 (14-year-
old male, ANB: 6.3°, overjet: 7.3 mm), Class Il Division 2 (16-year-
old female, ANB: 6.5°, overjet: 4 mm), and Class Ill (14-year-old
male, ANB: -2°, overjet: -1.5 mm) patients with malocclusion were
presented (Table 1). In the photos, the patient’s lips were relaxed,
and their eyes were closed with black stripes. The presentation
included frontal and profile photographs of each patient on a
single slide, similar to the study by Philips et al. (5). Smile pho-
tographs were not included to avoid affecting panel members
by any dental anomaly; thus, photographs with lips closed were
preferred (15).
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Panel Formation

Seven panels were assembled for selection of the photo-
graphs to be used in the determination of the maxillofacial
problem. Panel members included first-year dental students,
fifth-year dental students, orthodontists, oral and maxillofa-
cial surgeons, plastic reconstructive and aesthetic surgeons,
dentists, and parents of orthodontic patients. A total of 42
panelists were involved in the study, and each panel consti-
tuted of 6 members.

The age of the panel members was between 19 and 45 years. The
median ages of the panel members were 20.5 years for first-year
dental students, 23 years for fifth-year dental students, 29 years
for orthodontists, 27.5 years for oral and maxillofacial surgeons,
30 years for plastic reconstructive and aesthetic surgeons, 41.5
years for dentists, and 40 years for the parents of the individuals
(Table 2).

Following the question “which photographs should be used
in determining the maxillofacial problem?,” each slide was dis-
played for 5 s, and members were asked to choose one of the
frontal or profile photographs.

Table 1. Cephalometric values of four patients

Class I Class Il

Class | div 1 div2 Classlil
ANB (°) 3° 6.3° 6.5° -2°
Wits (mm) 0mm 6 mm 6mm  -3mm
FMA (°) 20° 21° 21° 23°
SN-GoGn (°) 28.7° 31.1° 28° 34°
SN-OcP (°) 15.7° 23.9° 18.3° 15°
Mx1-SN (°) 103.4° 109.6° 90.5° 98°
U1-NA (mm) 7 mm 5mm 9 mm 4 mm
U1-NA (°) 25.3° 29.3° 10.2° 20°
L1-NB (mm) 4 mm 3mm 5mm 5mm
L1-NB (°) 24.4° 27.1° 22.5° 23°
IMPA (°) 100° 105° 100° 91°
Overjet (mm) 25mm 73 mm 4mm -1.5mm
Overbite (mm) 2.5 mm 4 mm 6.5mm 3.5mm
Lower lip E-line (mm) -6 mm 0mm -Tmm -6 mm
Upper lip E-line (mm) -1 mm 0 mm -2mm 1 mm

Statistical Analysis

Statistical analysis was performed using the Statistical Package
for Social Sciences version 15.0 (SPSS Inc.; Chicago, IL, USA) pack-
age program. Numerical variables were presented as median
(minimum-maximum), and categorical variables were presented
as frequency (percentage). Differences among the groups were
determined by Mann-Whitney U test, Kruskal-Wallis test, and chi-
square and Fisher’s exact tests. A p value <0.05 was considered
statistically significant.

RESULTS

As the answer of “which photographs should be used in deter-
mining the maxillofacial problem?” question, 16% of the panel
members chose frontal photographs, and 84% chose profile
photographs. No statistically significant difference was found
among the decisions of seven different panels with regard to
photography selection (Table 3).

In evaluating the photograph of the patient with Class | mal-
occlusion (slide 1), 31% of the panel members chose fron-
tal, and 69% chose profile photograph. For Class Il Division
1 malocclusion patient (slide 2), 4.8% of the panel members
selected frontal, and 95.2% selected profile photographs. For
Class Il Division 2 malocclusion (slide 3), 14.3% of the panel
members chose frontal, and 85.7% chose profile photograph.
For Class Il malocclusion patient (slide 4), 16.7% of the panel
members chose frontal, and 83.3% chose profile photograph
(Table 2).

When the decisions of the panel members were compared with
regard to their gender, 17.9% of the females selected frontal, and
82.1% selected profile photographs, whereas 15.4% of the males
chose frontal, and 84.6% chose profile photographs. No statisti-
cally significant difference was found between the decisions of
males and females.

Orthodontists preferred profile photographs for all malocclu-
sions, and dentists preferred profile photographs for Class 2 and
3 malocclusions.

Table 2. Demographic data of panelists

Average age
Panel n Females Males Median Minimum Maximum
First-year dental students 6 3 3 20.5 19 21
Fifth-year dental students 6 3 3 23 23 25
Orthodontists 6 3 3 29 27 34
Oral surgeons 6 3 3 27.5 26 31
Plastic surgeons 6 3 3 30 27 40
Dentists 6 3 3 41.5 29 45
Parents of orthodontic patient 6 3 3 40 36 50
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DISCUSSION

Previous studies investigated different anomalies (5), pre- and
posttreatment results of extraction and non-extraction ortho-
dontic treatments, and orthognathic surgeries (6-9). In other
studies, patients treated with orthognathic surgery and growth
modification pre- and posttreatment results of functional appli-
ance treatment (16) and smile aesthetics (10, 11) were evaluated
using digital photographs. The investigations usually involved
scoring of facial attractiveness and smile aesthetic using the vi-
sual analog scale. However, our pilot study aimed to question
whether frontal or profile facial photographs would be more ef-
fective in the evaluation of sagittal maxillofacial problems based
on the point of view of professionals from different fields.

Aesthetic evaluations are generally known to be based on pro-
file and frontal photographs, as well as profile silhouette images
obtained from cephalograms (5-11, 15, 16). Recently, three-di-
mensional images and video recordings have also been used;
however, no statistically significant difference between photo-
graphs and video images has been reported in the literature (17,
18). Therefore, frontal and profile photographs were used in our
study.

Some studies emphasized that the use of cephalograms and
profile silhouettes would provide more accurate results than
that of photographs because variables, such as skin color and
texture, hair color and style, and facial expressions, could affect
the specialists’ decisions (19, 20). However, the face cannot be
fully examined with these methods, particularly during frontal
evaluation (19, 21). Therefore, frontal view evaluation was used
in our study instead of silhouette images and cephalograms. To
prevent the manipulation of the decisions of the members, mus-
tache, beard, acne, herpes, striking hairpins, scarves, jewelry, and
makeup were not present in the photographs of the patients in-
cluded in the sample.

In some studies on aesthetic evaluations, panel members have
been reported to be affected by their own appearance during
the decision-making process (22, 23). The assessments of indi-
viduals dissatisfied with their own facial profile could result in
more negative scores (24). Thus, it is necessary to include a larger
number of panelists to minimize the impact that the subjectivity
of the members’ reflections has on their decisions in relation to
the study results (16). However, it has also been reported that
contrary to the perception that a fewer number of members
would lead to less reliable results, too many panel members
would result in considerable time loss (25). Howells and Shaw
(26) stated that the reliability of the two-people panel is accept-
able, but it would be better to increase the number of panel
members. Thus, our study included a total of 42 individuals from
7 different occupational groups.

In the current body of literature, studies evaluating facial attrac-
tiveness reported that frontal photographs were more import-
ant than profile photographs (7, 8); however, in the assessment
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of skeletofacial morphology, it was proposed that lateral imag-
es, such as cephalometric radiographs, provide more informa-
tion than frontal images (14, 27). These results might explain
the high preference of profile photos in our study because the
panel members were asked to select photographs to determine
the sagittal maxillofacial problem rather than make an aesthetic
evaluation.

Matoula and Pancherz (28) reported that when examining the
effect of lateral skeletal morphology, differences in lateral skele-
tal morphology are less noticeable in the frontal images. There-
fore, since profile observation in profile photographs of Class Il
Division 1, Class Il Division 2, and Class Ill patients is more intense
and striking, panel members might have preferred profile photo-
graphs rather than frontal photographs to evaluate these anom-
alies. The presence of an orthognathic profile in Class | anoma-
lies could explain the close decision ratios of frontal and profile
photographs in comparison with other anomalies. Furthermore,
the fact that orthodontists only chose profile photographs for
all anomalies could be explained by the use of cephalometric
radiographs for lateral assessments in determining maxillofacial
problems during orthodontic training.

Different malocclusions have been evaluated in the aesthetic
perception studies (5-9, 11, 15, 29). In our study, the photographs
of individuals with Class I, Class Il Division 1, Class Il Division 2,
and Class Il anomalies were used to assess whether changes in
anomalies could be seen in the photographs selected by panel
members when determining maxillofacial problems.

CONCLUSION

No difference was found in the perceptions of different occupa-
tional groups, different ages, and different genders in our study
which looked for the answer of the question “Should | use frontal
or profile photographs in determining sagittal maxillofacial prob-
lems?”. Our findings have shown that profile photographs would
be more preferable when evaluating maxillofacial problems.
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