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Abstract: The reliability of hard and soft tissue landmarks on lateral
cephalometric radiographs has been well documented. However; there is limited
evidence about the reliability of facial soft tissue landmarks on photographs.
Thus the aim of the present study was to compare angular and linear
measurements of soft tissue profile between cephalogram and photograph in
subjects with class | and class 1l malocclusion using Nemoceph software.
Samples consist of digital lateral cephalogram and profile photograph of 30
subjects (15 Class | and 15 Class Il) between age ranges of 18 to 35 years
(mean22 = 2.32). All records were taken in natural head position, centric
occlusion and lips in relaxed position. 7 angular and 14 linear parameters were
measured for soft tissue analysis on both lateral ceph and photograph using
DOI: Nemoceph software. Student’s t-test was done for making adequate comparison.
10.36347/sjams.2018.v06i12.047 | There was no statistically significant difference in the angular and linear
parameters measured for soft tissue on cephalogram and photographs. Though
LE § cephalometric remains the method of choice for evaluation of dentoskeletal and
E ‘I'-IE soft tissue structure of patients, it can be summarized from the results of this
ﬁ study that photographs might be used as an alternative for large-scale
" epidemiologic studies, especially when there is a need for a low-cost,

noninvasive method that can be used in diverse clinical and field settings.
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INTRODUCTION

Facial attractiveness plays a key role in social
interaction and is responsible for psychological
wellbeing and the self-esteem of an individual.
However the perception of a pleasing face is subjective
to many factors like ethnic background, culture,
personality, generation, age, etc. Several medical
specialties like Orthodontics, plastic surgery, and
prosthodontics have the ability to change facial
features[1] Improvement of facial esthetics is a main
motivating factor for many patients and parents seeking
orthodontic treatment, including up to 80% of adult
patients [2]. Hence there is a need for clinicians
working in the dentofacial area to know the esthetic
standards of a face that guide the esthetic soft tissue
goals in their patients [1].

The validity of any measurement obtained
from cephalometric radiographs is dependent on the
reliability of the landmarks identified. This concept
emphasizes the importance of reliable landmarks for
cephalometric facial analysis and should be considered
for angular and linear soft tissue measurements on
facial photographs. The reliability of skeletal landmarks
on lateral cephalometric radiographs has been well
documented [2]. However; there is limited evidence
about the reliability of facial soft tissue landmarks on
photographs. Therefore better evidence about the
reliability of photogrammetric soft tissue landmarks is
needed before a reliable facial analysis can be
constructed [3, 7].

In previous studies facial profile has been
compared between photographic and cephalometric
measurements, to assess the diagnostic accuracy of
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photograph as an alternative low cost, low radiation
method for assessing soft tissue profile of the patients
[4-6,8,9]. Another study compared only angular
photogrammetric measurements of soft tissue profile of
north Indian males and females using Nemoceph NX
software. The advantage of various cephalometric
softwares like Dolphin, Nemoceph, Vistadent, Quick
Ceph, Dr Ceph and FACAD are that they provide rapid,
precise and customized method of measurements and
allow simulating and predicting multiple treatment
options. In the present study we have taken more
number of linear and angular parameters than the
previous studies to cover the full assessment of soft
tissue facial profile.

Since only few studies have been done to
compare cephalometric measurements with
photogrammetric measurements, hence it was decided
to conduct this study to compare various parameters
between lateral cephalogram and photograph in class |
and class 1l malocclusion using Nemoceph software.

MATERIALS & METHODS

The samples for this study consisted of
pretreatment digital lateral cephalograms and right
profile photographs of 30 patients ( 15 class | and 15
class 1) in the age range from 18 to 35 years (mean age
22 £ 2.34). All subjects were selected from the patients
visiting the Department of Orthodontics and
Dentofacial Orthopedics BBDCODS Lucknow for
Orthodontic treatment.

Criteria for Sample Selection

All subjects should have

e Age from 18 to 35 years

e Normal growth and development

e No facial asymmetry and Craniofacial Syndromes

e No significant medical history or history of trauma

e No previous history of Orthodontic treatment and
maxillofacial or plastic surgery

Approval from ethical committee of college
was taken before starting the study. The objectives were
explained to the participants. Written consent was also
taken from all the subjects before taking the radiograph
and photograph. Table 1 shows distribution of samples

Table-1: Group Division

Groups

Group la
(Right Profile Photograph)
Of class | malocclusion

Group Ib
(Lateral Cephalogram)
of class | malocclusion

Group lla
(Right Profile Photograph)
of class Il malocclusion

Group llb
(Lateral Cephalogram)
Of class Il malocclusion

No. of Sample | Age(in years)
(mean +SD)

15 22+£2.32

15 22+£2.32

15 22 +2.36

15 22 +2.36

Method of taking Photographs

The photographs of the subjects were taken
with digital camera (Kodak Easy Share C180 with 10.2
megapixels) (figure 1) in NHP, centric occlusion and
lips in relaxed position using a calibration scale. All
photographs were imported into a commercially
available photograph editing software Adobe Photoshop
7. The selected and cropped profile photographs were
transferred to Nemoceph digital imaging software
(Version 6.0) for photographic evaluation.

Method of taking Radiograph

Planmeca Proline XC, (Finland) was used to
take the digital lateral cephalograms of the subjects in
NHP, centric occlusion and lips in relaxed position.

The digital lateral cephalograms were obtained
in bitmap format in CD Rom from computer loaded

with Planmeca software. These digital lateral
cephalograms were then transferred to Nemocech
digital imaging software (Version 6.0) for soft tissue
analysis.

Method of Measurement

After transferring the lateral cephalogram and
profile photographs to the computer loaded with
Nemoceph digital imaging software images were
calibrated to eliminate magnification error. The image
enhancement features of the software were used for
accurate identification of landmarks and adjustments of
soft tissue structures. Cephalometric and photographic
landmarks were identified and marked (figure 1). A
total of 21 soft tissue parameters were measured of
which 14 were linear and 7 were angular measurements.
Then analysis was done with the help of Nemoceph
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software. (Figure 2 and 3) The data obtained was subjected to appropriate statistical analysis.

Fig-1 Landmarks: 1. Glabella (G”), 2. Soft tissue Nasion (N’), 3. Pronasal(P), 4. Subnasal (Sn), 5. Superior Labial
Sulcus (SLS), 6. Labrale superoris(Ls), 7. Stomium superioris(stm s), 8. Stomium inferioris(stm i), 9. Labrale
inferiorus(Li), 10. Inferior Labial Sulcus(ILS), 11. Soft tissue Pogonion(Pog’), 12. Soft tissue Gnathion (Gn’), 13.
Soft tissue Menton(Me’), 14. Cervical point (C), 15. Frankfort Horizontal Plane (FH), 16. True Vertical Line
(TVL)

Fig-2: Angular Measurements: 1. Upper lip Angle, 2. Naso Frontal Angle, 3. Naso Mental Angle, 4. Naso Facial
Angle, 5. Mento Cervical Angle

Fig-3: Linear Measurements: 1. Nasal projection, 2. Soft tissue point A to TVL, 3. Upper Lip Anterior to TVL, 4.

Lower Lip Anterior, 5. Glabella to TVL, 6. Soft tissue point B to TVL, 7. Soft tissue Pogonion to TVL, 8. Throat

Length, 9. Interlabial Gap, 10. Inferior Labial Sulcus, 11. Upper lip Length, 12. Lower Lip Length, 13. Lower 1/3
Facial height, 14. Total Facial Height

Statistical Analysis

To compare cephalometric and
photogrammetric measurements in class | and Class 1l
malocclusion student’s ‘t’ test was used. Descriptive
statistics (mean values and standard deviation) and

comparison are shown in table 2 (angular parameters)
and table 3 (linear parameters).

RESULTS
A mean difference between the angular and
linear parameters of Group la with Group Ib and of
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Group lla with Group Il1b were found to be statistically
insignificant.

DISCUSSION

As said now a days it is believed that
malocclusion should be treated from an aesthetic point
of view depending on the patient’s face, and not alter
the face in light of teeth when it is in harmony. Thus,
the assessment of soft tissue is of utmost importance in
diagnosis and treatment planning in orthodontics.
Considering this we tried to compare angular and linear
measurements of soft tissue profile between
cephalogram and photograph in class | and class Il
malocclusion.

As shown in the table 2 the difference between
mean value of all angular parameters between
photograph and cephalogram of class | and class Il
malocclusion patients was statistically non-significant
and were similar to the results obtained by Munish
Reddy et al for Facial convexity angle, Nasofrontal
angle, Nasofacial angle, Nasomental angle and
Cervicomental angle in their study.

And shown in the table 3 the difference
between mean value of all linear parameters between
photograph and cephalogram of class | and class 1l
malocclusion patients was statistically non-significant.
However, no other studies have been done to compare
parameters between cephalogram and photograph hence
no other comparison could be made.

Though cephalometric remains the method of
choice for evaluation of dentoskelatal and soft tissue
structure of patients, it can be summarized from the
results of this study that photographs might be used as
an alternative for large-scale epidemiologic studies,
especially when there is a need for a low-cost,
noninvasive method that can be used in diverse clinical
and field settings. The basic limitations with the
photographs are that the assessment of hard tissue
structures is not possible but photographs can be used
as a valuable diagnostic tool for soft tissue assessment.
Hence, to validate the findings of our study, further
research is needed in future, comparing large number of
subjects in different Class of malocclusion and in
different races of population. The norms for
photographs should be determined in future studies as

well.
Table-2
Class | Class 1l
Group la Group Ib Group lla Group Ilb
Parameters Mea Inter Inter
Mean | SD n SD ‘v’ Pretatio | Mean | SD Mean | SD ‘P’ pretatio
n n
Facial 0.54 0.25
convexity | 14.91 | 4.87 | 16.05 | 5.24 5 NS 16.44 | 449 | 18.30 | 4.34 9 NS
Angle
Neck&
lowerard | 1982 | ga1 | 108 | 102 | 041 | g | MLT ) gog | M9 1507 | 0941 s
9 0 9 5 6 2
Angle
UFX’%I;'F’ 1739 | 833 | 1869 | 857 | °o' | Ns | 1648 | 638 | 1657 | 620 | %% | Ns
Naso labial | 100.9 | 12.1 110 | 0.11 103.4 | 12.8 | 1036 | 114 | 0.96
Angle 0 2 | %] s | 8 NS 4 3 4 3 | 4 NS
Naso
1185 | 48.7 48.4 | 0.84 133.8 | 106 | 129.8 | 124 | 0.36
frontal 7 5 115.1 6 8 NS 1 4 8 5 0 NS
Angle
Nasofacial | 3397 | 378 (3573 | 483 | %27 | Ns | 3256 | 454 | 3527 | 446 | %11 | Ns
Angle 7 0
Nasomenta | 127.7 0.31 129.4 125.3 0.03
I Angle 0 5.87 | 1253 | 7.12 3 NS 1 5.12 1 5.19 7
Mento
cervical 100.2 8.41 | 99.2 | 9.40 0.75 NS 1025 9.46 1014 6.89 0.72 NS
6 0 6 9 5
Angle
Comparision of group la with Comparision of group Ila with
Ib for angular parameters I1b for angular parameters
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Table-3
Class | Class 1l

Parameters Group la Group Ib — Group lla Group llb —

Mean | SD | Mean | SD P Pretation Mean | SD | Mean | SD P pretation
Inferior
Labial 341 | 188 | -525 |231|0024| Ns 518 | 208 | -591 | 224 | 0366 | NS
Sulcus
'”teé;?)b'a' 237 | 160 | 349 |236|0137| NS 326 | 299 | 385 | 260 | 0568 | NS
Ufg’rfgt'r:p 1836 | 2.87 | 1860 | 2.29 | 0.802 | NS 19.09 | 2.55 | 18.92 | 255 | 0.855 | NS
L?_‘g’ﬁgt'a'p 4091 | 478 | 3937 | 472 | 0384 | NS 4038 | 538 | 39.65 | 485 | 0.699 | NS
L%‘g’gh%/?’ 6149 | 550 | 614 |531|0975| NS | 6201 | 696 | 61.62 | 6.16 | 0.870 | NS
tOtﬁ'iéﬁf'a' 109.67 | 6.61 | 10819 | 6.67 | 0548 | NS | 11077 | 8.99 | 108.7 | 8.04 | 0511 | NS
G"’i‘rb\‘i'fto 582 |526| -663 | 500 | 07 NS | 871 |454| 970 | 395 | 05 NS
Nasal
Projection | 11.63 | 461 | 1051 | 411 | 0.49 NS 1026 | 7.96 | 12.01 | 259 | 0.42 NS
ToTVL
Soft Tissue
APointto | 035 | 1.10| 003 | 096 | 0404 | NS 027 |068| 011 | 1.03 | 0619 | NS
TVL
Upper Lip
Anteriorto | 3.09 |235| 357 |222|0570| Ns 326 | 135| 347 | 156 | 0708 | NS
TVL
Lower Lip
Anteriorto | 1.73 | 313 | 171 | 287|095 | Ns 044 | 1.82 | -0.47 | 1.48 | 0967 | NS
TVL
Soft Tissue
BPointTo | -531 | 3.90 | -6.35 | 402 | 0478 | NS 868 |385| -894 | 343 | 0848 | NS
TVL
Soft Tissue
Pogonion | -5.45 | 424 | -583 | 458 |0818| NS 695 | 376 | -6.44 | 312 | 0686 | NS
to TVL
Throat
Length | 5357 | 546 | 5502 | 564 | 0481 | NS 53.15 | 9.64 | 52.93 | 5.82 | 0.940 | NS

Comparision of group la with Comparision of group Ila with
Ib for Linear parameters Ib for Linear parameters

CONCLUSION landmark location. Am J Orthod DPark

There was no statistically significant difference

in the angular and linear parameters measured for soft
tissue on cephalogram and photographs.
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