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ABSTRACT

Aim and Obijective: To co-relate perception of smile esthetics with classification of

nasolabial fold using standardized video-photography among orthodontists

1. To obtain esthetic smile evaluated by orthodontist
2. To co relate esthetic smile with established classification sbladial fold
3. To incorporate nasolabial fold and esthetic smile as parameters in ortloodonti

treatment and orthognathic surgical planning.

Materials and Methods: A descriptive study was carried out on a sample of 260
participants aged between 18-25 years, with an approximately equal numbelesf ma
(72) and females (72), respectively. Video recording (frontal and profile Jview
followed by shortlisting of the smiling photos and quantitative analysis was done

using MAKHTER facial analysis software.

Results: The distribution of study participants according to their shape was
dominated by elliptical shape(32.6%) followed by indistinct (30.6%), circular (18.1%),

parabola type (16%) and hyperbola type (2.8%) having the least.

Distribution of study participants according to Morphological classification:
The distrubution of subjects according to morphology showed maximum in simple
skin with 32.6%(47 subjects) followed by fat pad with 24.3%(35 subjects), muscular
type with 22.9%(33 subjects), hybrid type being 11.1%(16 subjects) and with leas

being the bone retrusion with 9% (13 subjects)

Conclusion Perception of smile esthetics was co-related with classiinabf

nasolabial fold using standardized video-photography

viii



» The obtained esthetic smile samples were evaluated by orthodontist and were
categorized under three classifications namely-
1. Esthetically unpleasant
2. Esthetically acceptable
3. Esthetically pleasant
* For any orthodontic and orthognathic surgery,with respect to pleasant smile
the following parameter of nasolabial fold were obtained
* The NLF classification of high type to be considered
* (High type refers to the distance of NLF1 from the mid-saggital plane should
be 30.1-36mm and NLF2 from the mid-saggital plane should be 37.1-44mm,
with established classification from previous dessertation)
* The NLF1 Left should be 30.09 + 6.73 mm.
* The NLF1 right should be 29.97 £ 6.16 mm
* The NLF2 Left should be 35.78 + 5.45 mm.
* The NLF2 Right should be 35.58 + 3.78mm.

* The shape of nasolabial fold should be ellipse/parabola.

The morphology of nasolabial fold should be musuclar/bony retrusion type.

Keywords: Naso-Labial Fold; classification; morphology; shape; Angle of convexity.
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I ntroduction

INTRODUCTION

In today’s era, patients are more concerned about smile esthetics. This being
the main reason to seek orthodontic treatment in patients. Since the Eatieaision
to undertake orthodontic treatment is based primarily on esthetic considerdbiens
evaluation and understanding of the factors that influence their decision is of key

importance to evaluate overall orthodontic treatment.

Various body characteristics determine physical attractiveness, bul faci
appearance seems to be the most important component of physical attractharkss
in that smile is the cornerstone of the social interacfiofie smile is essential to
express sociability, agreement, and appreciation and convey compassion and

understanding, which should not be ignored in diagnosis and treatment plahning.

In modern dental practice esthetic enhancement of Oro-facial architésifre
utmost importance to the patient, which ultimately depends to a great exteheon
presence of bright, pleasing and attractive smile. Smile may be defireedreenge of
facial expression involving brightening of the eyes an upward curving of the corners

of the mouth with no sound and less muscular distortion.

Facial harmony and balance are determined by the facial skeleton and its soft
tissue drape. The evaluation of the soft tissue role is vital in smile desig8wit.
tissue changes have been shown to accompany growth, orthodontic treatment as well

as plastic surgery.

It is for these reasons that the soft tissue role must be carefully examined
before a decision regarding smile enhancement, orthodontic treatment and/or

orthognathic surgery can be made. Review of the nasolabial soft tissue is important
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I ntroduction

when contemplating smile enhancement since movement of the maxillary incisor in

any of the three planes of space influences this area.

Research has shown that physical attractiveness is associated with
stereotyping. Attractive people are usually adjudged more positively thamactate
ones; they are recognized to have more social appeal, more interpersonal competenc

and better adjusted than unattractive individuads.

The success of smile design is determined by the patient's soft-tissue
limitations and the extent to which orthodontics or multidisciplinary treatnoan

satisfy the patient's and orthodontist's esthetic goals.

Facial profile and lip-dynamics can be assessed by evaluating nasolagiial a
on rest and nasolabial angle on posed smile from lateral photographs of the pdtients a
rest, and on posed smiling respectively. Gingival tissue-display, and tisplay,

can be assessed by analysing, the static frontal photograph on posed smile.

A detailed esthetic judgment of the face should be carried out using the
patient’s frontal face view, during conversation, their facial expressionsamthg.
When we consider smile esthetics, one study reported that orthodontists and their
patients did not agree in their evaluation of the esthetic preference of framdal a
profile views of the same smile. For this reason, it has been recommended that
orthodontists should not only consider profile evaluation, but also other soft tissue

parameter like nasolabial fold.

The re-emergence of the soft-tissue paradigm in clinical orthodontics has
made smile analysis and designing the essential elements in diagnosigeanuett

planning.” Much attention is given in clinical examination to the display zone of the
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I ntroduction

smile, which is decided by lip thickness, Inter-labial gap, Inter-cassaral width,

smile index Naso-L abial Fold and gingival architecturé.

The special considerations in orthodontic diagnosis and treatment planning
represent the new vistas in orthodontics that reflect the incorporation ofiartist
elements into our decision-making process. Many of our decisions are now based on
proportions, not linear measurements. Shape and form are now important features of
contemporary treatment planning, and draw on the talents of the orthodontist to “see”

and establish the goals of treatment in terms of health, wellness, andappea

The morphology of the nasolabial crease is determined largely by the skeleton
in rest, implying it can be altered by orthopaedic or orthodontic correction. Bi@hua
of nasolabial fold can serve as diagnostic aid in orthodontic treatment and

orthognathic surgical planning.

The Naso-Labial Fold is the keystone for the smiling mechanism. It is also a
very unusual structure, as it is absent at birth, present at the death, and sulbiside wi
facial nerve damage. There is a saying in cosmetic surgery that despieatices in

technology, the Naso-Labial Fold “remains undefeat&d”.

The Naso-Labial Fold is made up of the following:
a. Dense fibrous tissue
b. Muscle fibres diversify from the elevators of the upper lip muscles.
c. Elevators of the muscles of the upper lip pass through the fold on the way to
the upper lip vermillion, and

d. Muscle fibres emerging in the labial-fold fascia (fold musculattfte)
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Each muscle is made up of 75-150 fibrils, with each fibril “wired” to a
filament of the seventh cranial nerve. Each fibril can contract independeiktyal
finely tuned instrument in a symphony, and can create movements that reveal

emotions of the individuak!

The Naso-Labial Fold is supported by muscular and Tonic Modiolus and
SMAS (Superficial Musculo Aponeurotic System) in youth. The fat presented
laterally to the Naso-Labial Fold cannot “cross” it due to the dense fasaieimis
adherence within the fold. The morphology of the Naso-Labial crease is determined
principally by the skeleton in rest, implying it can be altered by Orthopaedic

orthodontic correction.

Thus far, Naso-Labial Fold is classified according to Wrinkle Severdsirig
Scale, and improvement is assessed by the standard of the Global Aesthetic

Improvement Scale (GAIS), considering Naso-Labial Fold a type of a wridkie.

However, Naso-Labial Fold is not simply a wrinkle; it is a special anatomica
region that requires many factors for collective assessiielnt. Zhang et al'®

classified Naso-Labial Fold according to their anatomical and histodbgatures.

There is no classification of Naso-Labial Fold concerning orthodontic
diagnosis and treatment planning. Thus, this prompts us for a more specificfacienti

classification system related to Orthodontics and Dentofacial Ortloigsae

Stebelet al! concluded that 3D images appear to be better than 2D photos for
ranking Naso-Labial aesthetics, but Rater’s should become comfortablethveith
before scoring. Working with 2D images decreases radiation exposure by 3Dnhgnagi

and also the cost as compared to 3D imaging. 2D photos are the primary diagnostic
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tool for orthodontic treatment planning and can be easily made available than 3D

photos for analysis.

Christine M. Jonest al** concluded that using three-dimensional images for
the subjective rating of Naso-Labial aesthetics was not more reliable 2han

dimensional images in a study.

The literature has extensively covered the subject of smile in an objective
manner; however, only a few studies have investigated the pleasant and unpleasant
features of one’s smile. With a view to discussing this issue and giving furthe
contribution to the literature, this study aimed at co-relation of percemfasmile
esthetics with classification of nasolabial fold using standardized phagitbgramong

orthodontists.

Therefore, the study aims to evaluate the shape and morphology of Naso-

Labial Fold during a smile using standardized photography.
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Aim & Objectives

AIMSAND OBJECTIVES

AIM OF THE STUDY

To co-relate perception of smile esthetics with classification of nasolabial fold

using standardized video-photography among orthodontists

OBJECTIVES

1. To obtain esthetic smile evaluated by orthodontist.
2. To co relate esthetic smile with established classification of nasolabial fold
3. To incorporate nasolabial fold and esthetic smile as parameters in orthodontic

treatment and orthognathic surgical planning.
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Review of literature

REVIEW OF LITERATURE

Enio Ribeiro Cotrim et al (2014) Conducted photographic study emphasizing the
lower third of the face where 41 subjects were assessed by three groups (orthodontists,
laypeople and clinicians) who graded the smiles from to 9 to highlight differencesin
perception of smile esthetics and to assess factors such as lip thickness, smile height,
color gradation, tooth size and crowding associated with smile unpleasantness. This
study concluded that Orthodontists, laypeople and clinicians similarly assess smile
esthetics: however, noticing different characteristics. Thus, the orthodontist must be

careful not to impose his own perception of smile esthetics

Vinod Krishnan et al (2008) attempted comprehensive evauation of smile
characteristics with evaluation by perception followed by quantification of smile
characteristics with the smile arc, buccal corridor measurements, and a modified smile
index, concluding that there was a high correlation between right and left buccal

corridor spaces in men and women

Stebel et al (2015onducted a study to compare the reliability of rating Naso-Labial
appearance on 3D images and standard 2D photographs in pre-pubertal children and
concluded that 3D images appear to be better than 2D photos for ranking Naso-Labial

aesthetics. Still, raters should become comfortable with them before scoring.

Lu Zhang et al (2014)studied the classification of Naso-Labia Folds in 900 Asian
patients who sought facial rejuvenation treatment in Shanghai 9 people hospital and
concluded that the anatomical and histological characteristics of a Naso-Labia Fold
classify the Naso-Labia Fold into five forms, namely the type of tissue, type of fat

layer, type of muscle, type of bone retrusion and type of combination that is complex.
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Review of literature

Leonard R. Rubin' (1998) studied the anatomy of Naso-Labia Fold in 1000 patients
surgicaly. D It concluded that the lip elevator muscles form the Naso-Labial crease.
In contrast, work before this article had assumed that the crease was formed by the

insertion of the superficial muscul oaponeurotic system.

Eul Seon Back et al (2018¥%tudied quantitative and perceived visual clunges of the
Naso-Labial Fold following orthodontic retraction of lip protrusion on 39 adult
women using computed tomography images retrospectively for measuring NLFI and
NLF2 landmarks and using the same concluded that orthodontic retraction induced

guantitative and perceived visua changes of the NLF.

Wolfgang G. Phillip-Dormston et al (2017) perceived the naturaness of facial
expressions after fillers to Naso-Labial Folds with standardized video and
photography at three sites in Germany (a multicentre clinical trial). It concluded that

naturalness and attractiveness could be assessed using video recordings and

photography.

Yi Lin et al (2016) studied three-dimensional smile analysis based on dynamic
evauation of facia curve contour on 80 students in Chinese youth. It concluded that
morphologies of the zygomatic area and the superior part of the Naso-Labial crease
were determined largely by the skeleton in rest, implying the latter can be altered by
orthopedic orthodontic correction and the former was improved on the attractiveness

of smile through cosmetic procedures.

Bristine M. Jones et al (2018) Conducted a study to determine whether Naso-Labial
Is present in unilateral cleft lip and palate patients is scored with comparable results

and reliability on 3- dimensional stereo-photogrammetric facial images versus normal
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clinical photography (2- dimensional) and concluded that the use of three-dimensional
images for a subjective rating of Naso-Labial aesthetics was not more reliable than 2-

dimensional imagesin the study.

Philipp Metzler et al (2014) conducted a study to analyze Naso-Labial changes
following Le Fort | advancement using 3D photometric measurements. It concluded
that Le Fort | advancement significantly impacts the Naso-Labial soft tissue envelope,
and the 3D soft tissue changes are predictable and similar for any advancement up to

10 mm.

Donald S. Mowlds et al (2017)conducted a study on 77 patients evaluating before
and after injection of the checks with Hyaluronic acid filler using a three-dimensional
camera system and concluded filling the cheek with Jee of volume does not create
traction forces or move the skin between the site of injection and the Naso-Labial

crease but thislead to a perceived improvement in the Naso-Labial Fold

David E. Lluncor et al (2014) did a study which determined the utility of methods in
image processing and statistical analysis to quantify the structure of Naso-Labia Fold
automatically and concluded that By using computer technology, Naso-Labial Folds
could be classified almost as accurately as dermatol ogists use grading, indicating that
computer technology can be a useful tool for grading Naso-Labial Folds because a

computer is consistent at al times.

Tomonobu Ezure et al (2011)conducted a study to clarify the mechanism of Naso-
Labial Fold formation, and to establish grading criteria for severity and explored the
influence of dermal elasticity and subcutaneous adipose mass for the same and

concluded Naso-Labia Fold severity increases with decreasing dermal elasticity and
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with an increment of the subcutaneous fatty layer. Gerhard Seattler et a (2016)
evaluated 12-month effectiveness and safety of VY C-175 L hyaluronic acid to treat
moderate to severe Naso-Labial Fold and concluded that it was effective well-

tolerated for one-year treatment of mild to serious NLFs.

Leslie Baumann et al (2017) compared the efficacy and safety of HA gel
(Hyaluronic acid) with lidocaine and HA gel without lidocaine in the treatment of
moderate to severe Naso-Labial Folds It concluded that the effectiveness and safety

profiles of both were comparable.

Marcus C. C. Lim et al (2009) conducted a study with 126 patients belonging to the
age group. from 21-79 years to measure the Naso-Labial Fold angle (NFA), using
optical coherence tomography for measurement and concluded that NFA decreases

with age and increases in males.

Jiajun Wu et al (2016) investigated the 3-dimensiona (3D) anatomical structure of
the muscles o associated with the appearance of the upper lip and lower part of the
nose. It indicated that the Orbicularis Oris and Nasalis are closely associated with the
appearances of the upper lip and the lower part of the nose, the results may aid the

plastic surgeon in performing cleft lip correction surgery.

Elham S. J. Abu Alhaija et al (2010}conducted a study where their purposes were
to rate the attractiveness of different smile variables, to compare the perception of
Jordanian laypeople, general practitioners, and orthodontists to atered smile esthetics,
and to identify the threshold where different variables begin to impair smile esthetics.
A smiling photograph of a female dental student was selected and digitally

mani pul ated to create changes in buccal corridor space (BCS). the amount of gingival
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display, and the midline diastema. These atered images were rated by three groups of
Jordanians: 200 laypeople. 200 genera practitioners and 160 orthodontists. Smile
esthetics scores were calculated and comparisons between groups were performed.
The results showed that profession and gender affected BCS and midline diastema
attractiveness ratings. Wide BCSS, a gingival display of more than 2 mm, and the

presence of amidline diastema of any size were rated as unattractive by al groups.

Flores-Mir et al (2004)-conducted a cross sectional survey to compare the aesthetic
perception of different anterior visible occlusions in different facial and dental views
(frontal vigy, lower facia third view and dental view) by lay persons. The different
views of the subjects were rated by 91 randomly selected adult lay persons The study
concluded that- a lay panel perceived the aesthetic impact of the visible anterior
occlusion was greater in a dental view compared with a full facial view. The anterior
visible occlusion, photographed subject, view type are factors, which influence the
aesthetic perception of smiles. In addition, gender and level of education had an

influence.
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Materials and Methods

MATERIALSAND METHODS

STUDY DESIGN: A CROSS SECTIONAL ANALYTICAL STUDY

SOURCE OF DATA: The data was obtained from the subjects visiting KLE VK

Institute of Dental Sciences And Research Center, Nehru nagar, BeB@@®1-0,

Karnataka

INCLUSION CRITERIA:

1. Volunteers with no gross facial deformity.
2. Equal number of male and female volunteers.

3. Volunteers within age group of 18-25 yrs.

EXCLUSION CRITERIA:

1. Volunteers undergone facial surgical procedure.

2. Volunteers with facial skeletal asymmetry.

3. Orthodontically treated volunteers.

4. Volunteers having history of Diabetes, Tobacco consumption.

5. Volunteers having apparent scars and pigment patches on the face.
6. Volunteers previously treated with facial botox.

7. Volunteers with considerable make up.

8. Volunteers with nerve damage (e.g. Trigeminal Neuralgia, Facial Palsy )
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Materials and Methods

PERMISSION TO BE TAKEN:

* Institutional ethical clearance

SAMPLE SIZE ESTIMATION:

The sample size (n) is derived by using the “comparing two means” formula:

n = (Za/2+ZB)? *2* 2, P

where 4/2 — critical value at confidence level of 95%,

a is 0.05 and the critical value is 1.9,

Zp — for a power of 80%p is 0.2 and the critical value is 0.84),

o? is the population variance,

d — mean difference between 2 groups (master article reference -aAEQ@ij et al,

2010)

Substituting the values in the above formula,

n = {(0.76+(0.81f} (1.96 + 0.847

(3.31-2.867

A sample size of 47.8~ 48 subjects photograph in each group is derived, considering 3

groups, the total sample size is 144.
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Materials and Methods

INSTRUMENTSAND MATERIALS:

1. Two DSLR Cameras (Canon EOS 1200D)

N

Two Tripod stands.

w

Measurement tape sticker.

B

1 height adjustable chair.

o

Laptop with MAKHTER Facial Analysis Software.

DETAILSOF THE PROCEDURES CONDUCTED DURING THE RESEARCH

m MAKHTER - Facial Analysis

Software.exe @] 5ft }'

I Camera 2
k

=
i

Cameral

PROCEDURE CARRIED OUT

* The subjects were asked to wash their face (nasolabial fold being an undercut,
there were chances of sweat and dust to lodge on it) and then allowed to sit on
the height adjustable chair with their back and shoulders straight, with normal
head position under standard environmental and adequate light conditions.

« Two DSLR (Canon EOS 1200D, Lens-90mm) cameras were mounted on the
tripod stand and the tripods were kept at 5ft distance from the subject: one in
the front of the subject (frontal view) and other lateral to the subject (profile

view).
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Materials and Methods

The measurement tape was then stuck at the center of the forehead and the
other one being placed lateral side of the face with 10mm distance from where
the nasolabial fold emerges, to eliminate the magnification error. Focus of
both the cameras were adjusted with standardized settings such thatehe fa
and neck of the subject were clearly visible.

The volunteers were given instructions prior to the videography. The
volunteers were instructed to smile from rest position of the lip then back to
rest position. The video was captured in standard settings, and the subject
smile was recorded.

The video captured was then split in photographs by using MAKHTER- Facial
Analysis Software

The Frontal facial photographs of patient’s smile was edited. In other words,
they were cropped so as to highlight the lower third of the face, particularly
the smile. Ten Orthodontists were asked to classify the photographs using
global rating scale, with the scores from 1 to 9, as follows:

Esthetically unpleasant (scores 1, 2 or 3)

Esthetically acceptable (scores 4, 5 or 6)

Esthetically pleasant (scores 7, 8 or 9)
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Materials and Methods

The following images were taken for the reference from article entitted

“Perception of adults’ smile esthetics among orthodontists, clinicians gnuklaple”

1.Esthetically unpleasant

3. Esthetically pleasant
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Materials and Methods

The assessment was carried out by 10 orthodontists, who were asked to fill the
questionnaire so as to establish an association between smile unplessaatde
factors such as lip thickness, smile height, color gradation, teeth stzerawding.

To eliminate Intra-examiner error, the respective examiners weendL0% of the

sample size randomly selected to analyze and score after a period of one month.

A total of 144 smile samples were obtained, these smiles were then

categorized according to the established nasolabial fold classification.

MAKHTER- Facial Analysis Softwar e

1. Homepage display of the MAKHTER Software

14sam |
27-Aug-20

Desktop  » o
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Materials and Methods

2.Theentry of patient details

Patient 1d
Doctor Name
Patient Name
Age

Gender

Analysis

Image Path C:\Users\admin\Desktop\pleasant smile face:

-l © Type here to search

= _ 1213
@ 17°C Cear A B 6O G NG, o B

Patient ID: MFA/000000066 Patient Name : Mrs.Shravani  Analysis : Initial

£ Type here to search

= 20:14
DdC AGG®zIN L0 B

4.Marking of soft tissue landmarks
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Materials and Methods

MAKHTER FACIAL ANALYSIS SOFTWARE

Patient ID: MFA/000000066 Patient Name : Mrs.Shravani  Analysis : Initial

A TITLE

Inner commissure(ICL)Left
Stm

Posterior maxillary dentition visi
Posterior maxillary dentition visible
Uper incisal display (UID1)

Uper incisal display (UID2)

Lower incisal dislay (LID1)

Lower incisal display (LID2)
Ginaival display (GD1)

Ginaival display (GD2

Leo0o000000

20
P Type here to search

21-1,

&P 17C A B G @ 7 ENG

5.Measuring the distance between two soft tissue landmarks

[ u MAKHTER FACIAL ANALYSIS SOFTWARE & togout | x

FACIAL ANALYSIS

Patient 1D :  MFA, Patient Name : _ Mrs.Sh: i Analysis : _Initial

Patient1d : MFA/000000066 Patient Name :  Mrs.Shravani

MEASUREMENTS ADDITIONAL POINT
Distance between the exocanthion of the left and right eyes(ExR-ExL). {v]

Distance between the endocanthion of the left and right eyes(EnR-EnL) [ =

Distance between the alare(AIR-AIL) x3

Philtrum Height(Sn-Ls)

Length of the face(Tr-Me)

Lower anterior facial height(Sn-He) Measurement obtained :

Upper lip length(Ls-Stms) ADDITIONAL MEASUREMENTS  VALUE

Width of the face at Zygoma(XR-XL) Distance between Points x1 and sn  3.38

Outer commissure width(OCR-OCL)

Inner commissure width(ICR-ICL)

P Type here to search & 17°C A B & ® 7 NG

6. Direct accessfor entry into an excel sheet
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Materials and Methods

(=] = Book2 - Excel B - a8 X

File LW Inset  Pagelayout  Formulas  Data  Review  View  Help  Q Tellme what you wantto do £ Share

P Py == = T 8
h, dbcut Calibri - | A A = - 2 WrapText General - F 7] 3 S Bx [ Zauoum - Ay p
Paste. ER Copy ~ C ;L I F e ?u rﬁ Dvl‘ Fo .| B SZ ‘& Find &
aste. o B I U- - DA == T=3= B Merge&Center -+ C°- % 3 | 43 £ | Conditional Formatas Cel nsert Delete Format ort & Find &
. Format Painter S s - === 9 Formatting = Table~  Styles - - - Clear~ Filter ~ Select =

Clipboard [ Font & Alignment w Number o Styles Cells Editing ~

i

Al v fe | Patientld v

A B c b E F G H J K L M N [
1 [atient 1d Ivra,
Patient Name Mrs.Shravani

Measurement value

Distance between the exocanthion of the left and right eyes(ExR-ExL).

Distance between the endocanthion of the left and right eyes(EnR-EnL)

Distance between the alare(AIR-AlL)

Philtrum Height(Sn-Ls)

Length of the face(Tr-Me)

10 |Lower anterior facial height(Sn-Me)

11 |Upper lip length(Ls-Stms)

12 |Width of the face at Zygoma(XR-XL)

13 |Outer commissure width(OCR-OCL)

14 |Inner commissure width(ICR-ICL)

15 |Lower lip length(Stmi-Li)

16  Posterior maxillary dentition visible(PMDVR-PMDVL)

17 |Upper incisal display(UID1-UID2).

18 |Lower incisal display(LID1-LID2)

19 Gingival display(GD1-GD2)

20 |Buccal corridor (BC1) ICR-PMDV (Right)

21 |Buccal corridor (BC2) ICL-PMDV (Left) [}

22 |Distance between Points x1and sn 3.38

23 Distance between Points x2 and Is 412 =
Sheet1 ® ‘ >

Ready H B M - 1 + 100%

) = = i 2014
P Type here to search i 7 sz FB

0N e W E W

©cococoooo0o0o0co0000 o000

Analysis

1. Extent of the Naso-L abial Fold

A. Frontal view:-

1. Distance of Naso-Labial Fold (NLF1* and NLF2*) from the mid-sagittahglavas

measured.

* NLF1: At the horizontal level of the initial Subnasale, the deepest point on the

Naso-Labial Fold.

*NLF2: At the horizontal level about 15mm below initial Subnasalee deepest

point on the Naso-Labial Folt.

Fig. 2 Three-dimensional facial soft tissue landmarks

Page?20



Materials and Methods

Fig. 3Markingand m bnasale; Ls: Labrale superius;
x1 and x3: Points mar Pog plane exactly opposite to
Sn on left and right side; x2 and x4: Points marked per pendicular to the N-Pog

plane exactly oppositeto Lson left and right siderespectively

Accordingly, measurements were obtained of NLF1 and NLF2, both left sideo(x1 t

Sn and x2 to LC) and right side(x3 to Sn and x4 to LC), respectively.
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Materials and Methods

CLASSIFICATION OF NASOLABIAL FOLD

1. Extent of the Nasolabial fold

Distance of nasolabial fold (NLF1* and NLF2*) from midsagittal plane were

measured.

NLE1

Measurement
18-24mm Mild
24.1-30mm Moderate
30.1-36mm High
NLF2
Measurement Type
22-30mm Mild
30.1-37mm Moderate
37.1-44mm High
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Materials and Methods

Ellipseisaregular oval shape, it isset of all pointsin a plane, the sum of whose
distances from fixed pointsin the planeis constant.

Parabolaisasymmetrical, mirror plane curve and is approximately U-shaped.

- The hyperbolaistwo curvethat arelikeinfinite bows. It is somewhat triangular
in form.

- The curvethat isnot even, straight, or smooth.

2. Shape of the Nasolabial fold:

3.Morphology of the nasolabial fold:

1 Simple skin type Fine wrinkles; nasolabial fold exhibited as deep furrow.
2. Fat pad type Thick fat pad or plump zygomatic area
3. Muscular type High tension resulting from muscular contraction; nasolabial

fold displayed as a deep furrow.

4. Boneretrusion Retrusion of bonetissue around the pyriform aperture; the
type upper segment of nasolabial fold manifested as concave.
5. Hybrid type Combination of two or mor e of the above types.
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Materials and Methods

STATISTICAL TEST:

Method of Statistical analysis —

Data obtained was entered in Microsoft Excel.

Descriptive and Frequency analysis was done by using Statistical Product and

Service Solution (SPSS) (v.21.0) software.

One-way ANOVA followed by Post hoc tests (Bonferroni, Tukey’s HSD) was

performed to determine the within group and inter-group comparisons.

Chi-square test of proportion was performed, if required for significance

within parameters.

Kappa statistics was done for Inter examiner and Intra examiner tgijabi

Non-parametric tests was performed wherever required.

p value of <0.05 was considered statistically significant
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Results

RESULTS

TABLE 1: DISTRIBUTION OF SUBJECTS AS PER TYPE OF SMILE

Frequency Percent

Esthetically Acceptable 48 33.3%

Esthetically Pleasant 48 33.3%

Esthetically Unpleasant 48 33.3%
Total 144 100.0%

GRAPH 1: DISTRIBUTION OF SUBJECTS AS PER TYPE OF SMILE

GROUP

B ESTHETICALLY
ACCEPTABLE

B ESTHETICALLY
PLEASANT

M ESTHETICALLY
UNPLEASANT

The pie chart shows equal distribution of the study groups.
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TABLE 2: THE DISTRIBUTION OF SUBJECTS AS PER EXTENT OF

NASOLABIAL FOLD
EXTENT OF NLF FOLD | FREQUENCY PRECENTAGE
HIGH 51 35.4%
MODERATE 89 61.8%
MILD 4 2.8%
Total 144 100.0%

GRAPH 2: THE DISTRIBUTION OF SUBJECTS AS PER EXTENT OF

NASOLABIAL FOLD

NLF CLASSIFICATION

W HIGH
B MODERATE
= MILD

DESCRIPTION OF NLF CLASSIFICATION: The NLF was classified anhigh
(35.4%), moderate (61.8%) and mild (2.8%). Moderate NLF classification was

highest followed by high and mild being least.
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TABLE 3: THE SHAPE OF NASOLABIAL FOLD AND THEIR FREQUENCY

SHAPE OF NLF FOLD FREQUENCY PRECENTAGE
CIRCLE 26 18.1%
ELIPSE 47 32.6%

PARABOLA 23 16.0%

HYPERBOLA 4 2.8%

INDISTINCT 44 30.6%
Total 144 100.0%

GRAPH 3: THE SHAPE OF NASOLABIAL FOLD AND THEIR FREQUENCY

SHAPE OF NASOLABIAL FOLD
35
30
25
20
15
10

CIRCLE ELIPSE PARABOLA HYPERBOLA INDISTINCT

Distribution of study participants according to Shape: In descending order, 32.6% of
patients (47 patients) had a elipse shape of Naso-Labial Fold, followed by 30.6% of
indistinct (44 patients); 18.1 circle (26 patients); 16% parabola type (23 patiand

2.8% of hyperbola type (4 patients) shape of Naso-Labial Fold respectively.
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TABLE 4: MORPHOLOGY OF NASOLABIAL FOLD

MORPHOLOGY OF NLF FREQUENCY PERCENTAGE
SIMPLE SKIN 47 32.6
FAT PAD 35 24.3
MUSCULAR 33 22.9
BONE RETRUSION 13 9.0
HYBRID 16 11.1
Total 144 100.0

Distribution of study participants according to Morphological classificatibhe

distrubution of subjects according to morphology showed maximum in simple skin
with 32.6%(47 subjects) followed by fat pad with 24.3%(35 subjects), muscular type
with 22.9%(33 subjects), hybrid type being 11.1%(16 subjects) and with least being

the bone retrusion with 9% (13 subjects)

GRAPH 4: MORPHOLOGY OF NASOLABIAL FOLD

MORPHOLOGY OF NASOLABIAL FOLD
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TABLE 5: DESCRIPTIVE STATISICS OF AGE

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation

AGE 144 20 25 22.3 1.25

Mean age was found to have a mear2@f3 + 1.25

TABLE 6: DESCRIPTIVE STATISICS OF RIGHT AND LEFT NASOLABIAL

FOLD WITH RESPECT TO GENDER

Mann- Z value P value
Std. Whitney U

SEX N Mean Deviation value
NLF 1 Female 72 29.667 6.7101 2205.500 -1.149 0.251
LEFT

Male 72 30.517 6.9103
NLF 1 Female 72 29.134 6.5491 1994.500 -2.020 0.043*
RIGHT

Male 72 30.787 5.8235
NLF 2 Female 72 36.425 6.7895 2216.500 -1.104 0.270
LEFT

Male 72 35.090 3.8376
NLF 2 Female 72 35.396 3.7831 2327.000 -0.648 0.517
RIGHT

Male 72 35.749 3.8693

Table 6 shows that, there was a statistically significant differenea && the values

between the groups (p<0.05) for NLF 1 RIGHT with higher values in Females

Page 29




Results

GRAPH 6: DESCRIPTIVE STATISICS OF RIGHT AND LEFT

NASOLABIAL FOLD WITH RESPECT TO GENDER

NLF

37
36

35

34

33

32

31

30

29 -

28

27 T T T T 1

NLF 1 LEFT NLF 1 RIGHT NLF 2 LEFT NLF 2 RIGHT

Distribution Statistic of Right and Left NLF: NLF1 LEFT at 30.09+6.73, NLF 1
RIGHT at 29.97+6.16, NLF 2 LEFT at 35.7845.45, NLF 2 RIGHT at 35.58+3.78.
NLF1 LEFT was found to have a higher mean than NLF 1 RIGHT while NLF 2 left
had a slightly higher mean than NLF 2 LEFT. The variables were found to beeskew

in distribution. NLF1 LEFT, NLF 1 RIGHT, and NLF 2 LEFT are negatively siesl.
Negatively skewed means the normal curve data is distributed towards left when
plotting in the data graph. A skewed data means the data needs to be compared with

non-parametric tests (i.e., Kruskal Wallis test).
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TABLE 7: DISTRIBUTION OF MALES AND FEMALES

FREQUENCY PERCENTAGE (%)
MALE 72 50
FEMALE 72 50

GRAPH 7: DISTRIBUTION OF MALES AND FEMALES

60
50
40
30
20
10

SEX

MALE

FEMALE

STATISTICAL DISTRIBUTION OF GENDER: Male and Female gender &end

to be equally distributed in the study
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TABLE 8: KRUSKAL-WALLIS TEST TO COMPARE GROUPS

Ranks
GROUP M F Mean Rank| P VALUE
NLF1 LEFT Esthetically Acceptable 24| 24 62.14 .061
Esthetically Pleasant 24| 24 73.16
Esthetically Unpleasant 24| 24 82.21
Total 72 | 72
NFL1 RIGHT | Esthetically Acceptable 24| 24 65.19 275
Esthetically Pleasant 24| 24 78.73
Esthetically Unpleasant 24| 24 73.58
Total 72 | 72
NLF2 LEFT Esthetically Acceptable 24| 24 69.18 791
Esthetically Pleasant 24| 24 74.64
Esthetically Unpleasant 24| 24 73.69
Total 72 | 72
NLF2 RIGHT | Esthetically Acceptable 24| 24 72.02 .332
Esthetically Pleasant 24| 24 79.04
Esthetically Unpleasant 24| 24 66.44
Total 72 | 72

Page 32




Results

GRAPH 8: KRUSKAL-WALLIS TEST TO COMPARE GROUPS

NLF COMPARISON

The NLF 1 RIGHT AND LEFT, NLF 2 RIGHT AND LEFT were found to be

statistically insignificant with esthetically unpleasant, pleasauat acceptable groups.

TABLE 9: COMPARISON BETWEEN MORPHOLOGY OF NASOLABIAL

FOLD AND GROUPS
GROUP Total P
VALUE
Esthetically | Estheticall | Esthetically
Acceptable | y Pleasant| Unpleasant
Morphology Simple 27 5 15 47 *0.003
of skin (57.4%) (10.6%) (31.9%) (100.0%)
Nasolabial
fold Fat pad 14 11 10 35
(40.0%) (31.4%) (28.6%) (100.0%)
Muscular 2 23 8 33
(6.1%) (69.7%) (24.2%) (100.0%)
Bone 0 9 4 13
retrusion (0%) (69.2%) (30.8%) | (100.0%)
Hybrid 5 0 11 16
(31.2%) (0%) (68.8%) (100.0%)
Total 48 48 48 144
(33.3%) (33.3%) (33.3%) (100.0%)
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Table 9: The Comparison between Morphology of nasolabial fold and Group.

e In simple skin type more number of subjects were present in esthetically
acceptable group (57.4%) followed by esthetically unpleasant (31.9%) and
esthetically pleasant group (10.6%).

e In fat pad type more number of subjects were present in esthetically abbept
group (40%) followed by esthetically pleasant (31.4%) and esthetically
unpleasant group (28.6%).

* In muscular type more number subjects were present with estheticalgaplea
group (69.7%) followed by esthetically unpleasant (30.8%) and esthetically
acceptable group (6.1%).

* The bony retrusion type more number subjects were present with esthetically
pleasant group (69.2%) followed by esthetically unpleasant (30.8%) and
esthetically acceptable group (0%).

e The hybrid types more number subjects were present with esthetically
unpleasant group followed by esthetically acceptable (31.2%) and esthetically

unpleasant group (0%)
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GRAPH 9: THE COMPARISON BETWEEN MORPHOLOGY OF

NASOLABIAL FOLD AND GROUP.

Comparison Between Group and Morphology of Nasolabial
Fold

TABLE 10: COMPARISON BETWEEN SHAPE OF NASOLABIAL

FOLD AND GROUP
GROUP Total P
Esthetically| Esthetically| Esthetically
acceptable| pleasant | unpleasant VALUE
Shape of CIRCLE 12 8 6 26 (100.0%) | *0.004
Nasolabial (46.2%) (30.8%) (23.1%)
fold
ELIPSE 12 20 15 47 (100.0%)
(25.5%) (42.6%) (31.9%)
PARABOLA 5 14 4 23 (100.0%)
(21.7%) (60.9%) (17.4%)
HYPERBOL 2 0 2 4 (100.0%)
A (50.0%) (0%) (50.0%)
INDISTINCT 17 6 21 44 (100.0%)
(38.6%) (13.6%) (47.7%)
Total 48 48 48 144 (100.0%)
(33.3%) (33.3%) (33.3%)
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Results

TABLE 10: Comparison between Shape of Nasolabial fold & GROUP.

In circle shape 46.2% were aesthetically acceptable and 23.1% were unpleasant. |
circle esthetically acceptable was highest followed by unpleasantlipsesl42.6%
were pleasant and 25.5% acceptable. In ellipse, PLEASANT was highest édlloyv

acceptable.

In parabola 60.9% were pleasant and 17.4% unpleasant. In parabola PLEASANT was

highest followed by unpleasant.

In hyperbola both acceptable and unpleasant had 50% each. Hyperbola shape is

distributed equally in acceptable and unpleasant group.

In indistinct, esthetically unpleasant was 47.7% and pleasant only 13.6%. Innietisti

unpleasant was highest followed by pleasant.

THE COMPARISON WAS FOUND TO BE STATISTICALLY SIGNIFICANT.

In circle type, greater number of subjects were present in esthgticall
acceptable group (46.2%) followed by esthetically pleasant (30.8%) and
esthetically unpleasant group. (23.1%)

* In ellipse type, greater number of subjects were present in esthegfdedisant
group (42.6% followed by esthetically unpleasant (31.9%) and esthetically
acceptable group. (25.5%)

e In parabola type, greater number of subjects were present in esthetically
pleasant group (60.9%) followed by esthetically acceptable (21.7%) and
esthetically unpleasant group (17.4%).

* In hyperbola type, esthetically acceptable and esthetically unpleaszneat

distributed equally (50% each)
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* In indistinct greater number of subjects were present in esthetically waviea
group (47.7%) followed by esthetically acceptable (38.6%) and esthetically

pleasant group (13.6%).

GRAPH 10: COMPARISON BETWEEN SHAPE OF NASOLABIAL

FOLD & GROUP

COMPARISON BETWEEN GROUP AND SHAPE OF
NASOLABIAL FOLD
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TABLE 11: COMPARISON BETWEEN EXTENT OF NLF CLASSIFICATION

AND SMILE GROUP

NLF classification GROUP Cross tabulation
GROUP
Esthetically | Esthetically | Esthetically Total P
Acceptable Unpleasant Value
Pleasant
NLF HIGH Count 18 18 15 51 423
classification
% Within NLF 35.3% 35.3% 29.4% 100.0%
classification
MODERATE Count 29 30 30 89
% Within NLF 32.6% 33.7% 33.7% 100.0%
classification
MILD Count 1 0 3 4
% Within NLF 25.0% .0% 75.0% 100.09
classification
Total Count 48 48 48 144
% Within NLF 33.3% 33.3% 33.3% 100.0%
classification

TABLE 11: Comparison between NLF classification & Smile Group.

* In High NLF group (35.3%) was seen in Esthetically Acceptable and
Esthetically pleasant group each followed by (29.4%) in esthetically
unpleasant. In High NLF group the Esthetically Acceptable was highest
followed by Esthetically PLEASANT group and unpleasant.

e In Moderate NLF group both pleasant and unpleasant had 33.7% each. In
moderate group both PLEASANT and unpleasant was equal.

* In mild group NLF unpleasant had 75% and acceptable 25%. In mild group

unpleasant was the highest followed by acceptable.
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THE COMPARISON WAS NOT FOUND TO BE STATISTICALLY

SIGNIFICANT.

which shows that almost equal no subjects whether high, moderate or mild appear in

smile groups

GRAPH 11: COMPARISON BETWEEN EXTENT OF NLF

CLASSIFICATION AND SMILE GROUP

COMPARISON BETWEEN GROUP AND NLF
CLASSIFICATION
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TABLE 12: CORRELATIONS BETWEEN RIGHT AND LEFT NASO

LABIAL FOLD
Correlations
NLF1 NFL1 NLF2 NLF2 RIGHT
LEFT RIGHT LEFT
NLF1 LEFT R VALUE 1 616" .660" 370"
P VALUE .000 .000 .000
N 144 144 144 144
NFL1 RIGHT R VALUE 616" 1 .640° 467"
P VALUE .000 .000 .000
N 144 144 144 144
NLF2 LEFT R VALUE .660" .640" 1 573"
P VALUE .000 .000 .000
N 144 144 144 144
NLF2 RIGHT R VALUE 3707 467" 573" 1
P VALUE .000 .000 .000
N 144 144 144 144
**_Correlation is significant at the 0.01 level.

TABLE 12 shows

 There was a positive and moderate correlation between NLF1 LEFT AND
NLF1 RIGHT (R=0.616, P=0.000).lt means changes in NLF1 LEFT leads

positive and moderate changes NLF1 RIGHT
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There was a positive and moderate correlation between NLF1 LEFT AND
NLF 2 RIGHT (R=0.660, P=0.000). It means changes in NLF1 LEFT leads
positive and moderate changes in NLF2 RIGHT

There was a positive and moderate correlation between NLF1 RIGHT AND
NLF 2 LEFT (R =0.640, P=0.000). It means changes in NLF1 RIGHT leads
positive and moderate changes in NLF2 LEFT

There was positive and low correlation between NLF1 LEFT AND NLF 2
RIRHT (R=0.370, P=0.000). It means changes in NLF1 LEFT leads positive
and low changes in NLF2 RIGHT.

There was positive and moderate correlation between NLF2 RIGHT AND
NLF 1 RIRHT (R=0.467, P=0.000). It means changes in NLF2 RIGHT leads
positive and moderate changes in NLF1 RIGHT.

There was positive and moderate corelation between NLF2 RIGHT AND NLF
2 LEFT (R=0.660, P=0.000). It means changes in NLF2 RIGHT leads positive
and moderate changes in NLF2 LEFT

There was positive and moderate corelation between NLF2 LEFT AND NLF 1
LEFT (R=0.573, P=0.000). It means changes in NLF2 LEFT leads positive and

moderate changes in NLF1 LEFT.
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DISCUSSION

Since the emergence of the soft tissue paradigm, much attention is given in
clinical examination to the display zone of smile which includes the Naswal &old.
Previously Lu Zhanget al'® have classified Naso-Labial Fold morphologically

considering the surgical perspective.

In this classification additionally, we have considered the clinical asgfabe
Naso-Labial Fold using standardized photography in both frontal and profile views

with respect to the orthodontic perspective.

To diagnose abnormal we need to appreciate normal so is the need for
classification. We included the age group from 18-25 years old because at this age
almost the entire growth is complete with respect to the facial skebetdrassociated

soft tissue structures.

According to Bisharat al®> the changes that took place from 25 to 45 years of
age were, on the average of small magnitude, but were statisticallyisagri And

the aging changes with Naso-Labial Fold will be minimal considering the age group.

According to Hans Peter Meng al®3, increments in nose height, depth, and
inclination are essentially completed in girls by 16 years of age, wioitgituing to
increase in males up to and beyond 18 years. An approximately equal number of
males and females were included in the study(72 males; 72 females) soateawill
be no confounding bias related to sex while classifying Naso-Labial Fold. Heor t
study, patients who have not undergone orthodontic treatment or any facial surgery
procedures were chosen to classify them accordingly, taking into account normal

values and not any surgical or orthodontic disturbing values.
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In the previous study, Baedt al'” has given landmarks and parameters (NLF1
and NLF2) for measuring Naso-Labial Fold in frontal view for 3D CBCT study. We
have used the same parameters to classify Naso-Labial Fold consideziagtént of
its convexity in frontal view classification in 2D photographs respectively.
Jorgensettassessed photos of 20 normal subjects (10 males and 10 females) from the
lowa Growth Study, in general, he found that landmark identification on photographs
was reproducible. The distribution of Naso-Labial Fold considering the convexity of
the fold in frontal view was statistically significant (p=0.01; p<0.05), whepzlarate
type accounted for a maximum of 61.8 % of study participants and mild type having

the lowest 2.8% of the study participants respectively.

The left and right side values of NLF1 and NLF2 were compared and showed
no statistically significant difference. (p>0.05). The NLF correlatiothwgender
showed a statistically significant difference(p<0.05), where the valuesL&flNand
NLF2 were minimally greater in males compared to females ex¢epNLF2 value
on the left side of female was greater than male. This may be due to thg babits
of males compared to females, where the maxillary arch is broader asroampared

to females as well as the associated muscul&ture

On comparing right and left side NLF1 and NLF2 values in males and females,
the right side extension of the Naso-Labial Fold was minimally greater the left
side in both males and females for NLF1 and NLF2 except in females weF2 N
extension was more on the left (36.425) compared to the right side(35.090)
respectively. This can be explained due to preceding growth potential on kteidg
of the face compared to the left side, considering the larger dimension of thexskiull

brains of individuals on right sidé¢ And also biting habits of the individuals,
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depending on the side which is dominant for eating accordingly, the surrounding

musculature will be developed and an increase in dimension may be seen at the
dominant side. On the other hand, the degree of soft tissue asymmetry is greater tha
that of underlying hard tissue asymmetry, particularly regarding lip cosures

angulatior®.

The distribution of study participants according to their shape was dominated
by elliptical shape(32.6%) followed by indistinct (30.6%), circular (18.1%), parabola

type (16%) and hyperbola type (2.8%) having the least.

Discussion on Mor phological Classification of Naso-L abial Fold*>;

1. Skin Type: Skin type of NLF is considered as typical type by many clinicians.
There are two sub-types of skin type NLF i.e simple skin type and the other
sagging skin type. The later is mostly seen in middle-aged and eldergnpsti
Hence it is not considered in the classification. The former simple skia typ
has the appearance of small wrinkles, which become apparent while smiling.
This is due to the low aging level of dermis in young patients. This type of
Naso-Labial Fold makes a total of 47 patients (32.6%) in this study.

2. Fat Pad Type It presents as a thick fat pad or plump zygomatic area or

straight zygomatic area, which makes the Naso-Labial Fold appear coincave
shape. The mass of tissue in the lateral part of the Naso-Labial Fold is
comparatively thick. The skin tissue aging is relatively faster due to fleetef

of gravity, which can be seen in the form of dermal changes at a younger age.
This type of Naso-Labial Fold makes a total of 35 patients (24.3%) in this

study.
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3. Muscular Type: All the muscles associated with the Naso-Labial area have

been mentioned previously. Of these, Levator labii superioris aleque nasi,
Levator labii superioris, and Zygolabialis(Zygomaticus minor) have véitica
gravity-directed muscle contraction and are the three main musdesiated

with Naso-Labial Fold deepening. This category of Naso-Labial Fold
belonged to 22.9 % (33 patients).

4. Bone Retrusion Type: Cleft lip and palate patients suffer simultaneous bone

retrusion around the pyriform aperture. Certain normal individuals also
manifest minor retrusion defects in tissue, the upper segment of the Naso-
Labial Fold resulting from the mild recession of bone tissue around the
pyriform aperture, however, the condition doesn’t appear prominent. Naso-
Labial Folds depicting simple bone retrusion are common in young individuals
and commonly display a broad concave shape, in the upper segment of Naso-
Labial Fold, as well the flat skin encircling the Pinna nasi. 9% (13 patients)
belong to this category of Naso-Labial Fold.

5. Hybrid Type: A combination of two or more above types is included in this
type of Naso-Labial Fold. This type accounted for 11.1% (16 patients) of the
total Naso-Labial Folds, among which the most frequent subtype was fat pad
combined with bone retrusion followed by muscular type with bone retrusion.
It was distributed according to its extent of convexity where glabella to soft
tissue pogonion was considered the principal plane. It quantitatively measures
the extent of the Naso-Labial Fold curve in profile view and can also be used

as an aesthetic smile parameter in profile view photo.
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Discussion

The present study provides following positive findings for smile groups are as

follows.

The positive findings for esthetically unplesant smile that,

* The morphology of nasolabial fold with hybrid type is high and statistically
significant.
 The shape of nasolabial fold with indistinct is higher and statistically

significant.

The positive findings for esthetically accepted smile is that,

« The morphology of nasolabial fold with simple skin type and fat pad
type is higher and statistically significant.
« The shape of nasolabial fold with circular type is higher and

statistically significant.

The positive findings for esthetically plesant smile is that,

* The morphology of nasolabial fold with muscular and bone retrusion is
high and statistically significant.
* The shape of nasolabial fold with ellipse and parabola is higher and

statistically significant.
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Discussion

Therefore for any orthodontic treatment and orthognathic surgery henceforth, with

respect to plesant smile ,these parameters should be followed-

The NLF classification of high type to be considered.
(High type refers to the distance of NLF1 from the mid-saggital plane should
be 30.1-36mm and NLF2 from the mid-saggital plane should be 37.1-44mm,
with established classification from previous dessertation)

The NLF1 Left should be 30.09 +6.73 mm.

The NLF1 right should be 29.97 £ 6.16 mm

The NLF2 Left should be 35.78 + 5.45 mm.

The NLF2 Right should be 35.58 £ 3.78mm.

The shape of nasolabial fold should be ellipse/parabola.

The morphology of nasolabial fold should be musuclar/bony retrusion type.
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Limitations

LIMITATIONSOF THE STUDY

Taking into account the orthodontic treatment period and the growth status of
the individuals, the study was limited to specific age groups. To register all variations

associated with it, more age groups should be included.
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Scope Of The Study

SCOPE OF THE STUDY

This was probably the first quantitative and qualitative classification of the
Naso-Labial Fold, considering the orthodontic outlook, according to the available

literature.

This classification and parameters introduced in this study can be incladed i

orthodontic diagnostic aids as a parameteiSmile-Soft Tissue’aesthetics.

The quantitative data obtained from this study can be correlated to the

attractiveness of the smile.

Naso-Labial Fold can be incorporated as a parameter in orthodontic treatment

and orthognathic surgical planning.
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Conclusion

CONCLUSION

Perception of smile esthetics was co-related with classificaifamasolabial
fold using standardized video-photography
The obtained esthetic smile samples were evaluated by orthodontist and were
categorized under three classifications namely-
1.Esthetically unpleasant
2. Esthetically acceptable
3. Esthetically pleasant
For any orthodontic and orthognathic surgery,with respect to pleasant smile
the following parameter of nasolabial fold were obtained
The NLF classification of high type to be considered
(High type refers to the distance of NLF1 from the mid-saggital plane should
be 30.1-36mm and NLF2 from the mid-saggital plane should be 37.1-44mm,
with established classification from previous dessertation)
The NLF1 Left should be 30.09 £ 6.73 mm.
The NLF1 right should be 29.97 + 6.16 mm
The NLF2 Left should be 35.78 +5.45 mm.
The NLF2 Right should be 35.58 + 3.78mm.
The shape of nasolabial fold should be ellipse/parabola.

The morphology of nasolabial fold should be musuclar/bony retrusion type.
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Summary

SUMMARY

The aim of the study was to study the co-relation of perception of smile
esthetics with classification of nasolabial fold using standardized phagtbgramong

orthodontists.

The standardized video was recorded for 144 study participants while smiling
which included an equal number of males and females respectively. Using
MAKHTER- Facial Analysis Software, the Frontal facial photographs ofguats
smile was edited. In other words, they were cropped so as to highlight the loinger t
of the face, particularly the smile. Orthodontists were asked to cjadbié
photographs using global rating scale, with the scores from 1 to 9, as follows:

« esthetically unpleasant (scores 1, 2 or 3)
» esthetically acceptable (scores 4, 5 or 6)

« esthetically pleasant (scores 7, 8 or 9)

Assessment were carried out by 10 orthodontists, who also filled out a
questionnaire so as to establish an association between smile unplessaatde
factors such as lip thickness, smile height, color gradation, teeth stzerawding.

To eliminate Intra-examiner error, the respective examiners weendL0% of the

sample size randomly selected to analyze and score after period of one month.

Descriptive and Frequency analysis was done by using Statistical Product and

Service Solution (SPSS) (v.21.0) software.

The Naso-Labial Fold was classified in frontal view considering the extent
Naso-Labial Fold NLF1 and NLF2 values (mild, moderate, high), accordingsto i

mathematical shape (Circular, elliptical, parabolic, hyperbolic andsiimdit) and

Page 51



Summary

according to its morphology (Bone retrusion type, fat pad type, muscular $ypele

skin type and complex type) respectively.

On comparing right and left side NLF1 and NLF2 values in males and females,
the right side extension of the Naso-Labial Fold was minimally greater the left
side in both males and females for NLF1 and NLF2 except in females weF2 N

extension was more on the left (32.92) compared to the right side(32.55) respectively.

The distribution of study participants according to their shape was dominated
by elliptical shape(32.6%) followed by indistinct (30.6%), circularl8.1%), parabola

type (16%) and hyperbola type (2.8%) having the least.

The distribution of the study participants according to the morphological
classification is statistically significant. (p=0.032;p>0.05).In the dhstron, the
complex form(45.4 %) contributed primarily, while the form of sagging skin(5.6 %)
was least seen. Accordingly, bone retrusion type (28%), fat pad type (13.8%), and

muscle type (8.1%) contributed to the distribution.
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ANNEXURE -1l - CONSENT FORM

KLE VK INSTITUTE OF DENTAL SCIENCES,

BELAGAVI-590010
KLE VK INSTITUTE OF DENTAL SCIENCES,

BELAGAVI-590010
CONSENT FORM
TITLE: CO-RELATION BETWEEN SMILE ESTHETICS AND NASOLABIAL FOLD - A

CROSS SECTIONAL ANALYTICAL STUDY
OPERATOR: DR.
Purpose of the study You are invited to take part in clinical study, but before you except | would like

to help you understand the study and what participation you will be involved in. | am conducting a
cross sectional analytical study to co-relate between smile esthetics and nasolabial fold using
standardized video photography.

Procedure of the study If you wish to participate, you will be told to smile from rest position of the
lip than back to rest position. The video will be captured in standard settings and your smile will be
recorded. Then the photo will be cropped so as to highlight the lower third of the face, particularly the
smile and analyzed.

I aged have been informed about

my involvement in the study:

» | agreeto give my personal details like name, age, sex, address and the details required for the
study to the best of my knowledge.

e | am informed about the procedure of videography and also that | will be undergoing the
procedure. | agree and give my consent to the orthodontist for procedure.

e | permit the dentist to utilize the information given by me and results obtained from this study
for presentation and publication purpose.

* | will not claim any returns for my cooperation in the study, even if it is being sponsored by
any agency. | am participating with my own will and wish.

e | will follow the instructions given by the doctor.

e During the study, if | wish to resign from the study, | am free to do so and my treatment will
till be completed in the department.

* In my full consciousness and presence of mind, after understanding all the procedure in my
vernacular language, | am willing and give my consent to participate in this study.

Date:
Place:

Signature of witness Signature

Page 60



Annexures

Botfg of ﬂdu%af 55 doterf Eﬂdﬁiﬁ'ﬁ‘ :
gV 590010
deefiob Znba @,

Bedid: 3, oF ofds, ahal) Saiterusdaber S Fobd sa-rowod - woch ey
depPech dfecined,® oG,

eSreEITE:

egiabsin quCieE: 36 eqaividd mdgyie i se i, aod e deaEil
i egobddE edrdnbdedn dmoh dudo uoivbded e ded oid ey ddae
Sudgutyded, @ vt ool s medscrdche Sty Soed dE-soucdiu Te of Jwafd
dframan ogaiwss AdaEged. darda defiote eedetrm, da awEbDc .

g ol OUR: deg wwridbas uohdod, Seaed myed bobdrtigoded Mol Jmied
o Adiir drven Aol Seweariaid. defotectt datrdd ddartrive) AdbBobowhad e
b, A o o) doatr aedoebad. ot dowd VAR medde geridy, defeimn f 0f S
Aefrairlabey o et o ctrcin deedords sxbmrid

i, oah laTei R
ol ddah orf S9wmfd

e e ol Ackdrived sfeids; dalbaly, Ol dveed e e obedd, dhesic Saidrivaly S5 grasic
ey tieralt erden AR Ly aheid

s aeBdesridoh mordoedo wi G SManhd o mad mobrdonald], evirmrled
merrdraaim i odermmedarl mea L aled Shab g A

s Al JeBd Snbdol e o agoidbod Sdd sdmorrivey aahd b @sodod
oucfroeg f anhidayien el dosld,q Bl wrmshd . deoided |

o drgde dfddiod meolecfaeidos de, sdodcd 37 dnmdm R seeh oregde

e g deld weusirvl e eRlrDrbeied

o elobed Eobobicd, meeh ogiobeld cederadh oeden pobdod, e oosD SR
dugrmidided] oy A oy woeafohd 9dHs deerriasd.

» i denr g o desbs maddad, R oeah mEEods e mobFATERNvEG
ogfdnddecd dodd, meah = egioiviod aridbdes AQAd SEb AF L rioba)
renieless

Eemod:
LS
mebal ol

Page 61



Annexures

FUNS Tol *h SIECCIC A Sedl Ag-ad,
"dellnal —590010
FAUT Alfed! 99
i TS URCTCEH MO ATRWIEAE TS Gl BEEEY - F:iE S9a
TAwiCRE Feal
e
T HY ST ST ST ST AR A S & WG OO A a S M

Tiaw FrroEs Wi ATEe O Wil ST AR HE e STarES H T Sl Oanes S e HE
I A g SHT TR T R ST

ATTETHT Wighar: T AT T TS WA A1 G e AT A duarder
T RIS FIT e A AR SR W e s, e T s Peiia & i

o, T el A

AT ATATE IR Al Sl g

«  AE dEEEe aulE 78 & g 30, Fe oen Wi WErERET MEnE WEA 0 Sl
wEry Hter A HY E ot

= HE SEdErEeT o aigd frme e e i o feee are oy, @

o F EATecEEEEe AFmEA fEee ATEAl M W 3RS W Jiee
TEwIOTETE 30T ST I ST AT e MY orEme S

»  MFOTEFEY WIS ARG SICEEE] STaedndl Sl HT FAO0d AR, Fa ot
FUFEE TEeRe AlAE el ShE. ) 35 e o SO R gEie JEE
W AN

= H FFETET Beem {EAs B S5

MFTHETEDE, Hol WEHE TR 20D T e, H A Savars A
W I A A IEN R O e

= WD 9T S WO FARET SURNAE, TR PO A B
TR W FE0e M W O Al S aenrE B A

AEET T

Page 62



Annexures

ANNEXURE - 1lI
MASTER CHART
ESTHETICALLY ACCEPTED
Sl | Age | Sex NIf1 NIf NIf-2 NIf2 NIf Shape of Morphology Shape of Morphology of Sex
No Left lright Left Right | Classification | Nasolabial | of Nasolabial | Nasolabial Nasolabial Fold
Fold Fold Fold
1 20 1 28.5 26.5 35.8 35 Moderate 1 2 1= Circle 1= simple skin 1=male
2 | 22 2 29.7 32.5 36.5 38.2 High 3 3 2= elipse 2= fat pad 2=female
3] 21 1 3.7 30.3 38.6 35.4 Moderate 5 2 3=parabola 3= muscular
4 23 1 29.7 33.1 31.6 35.6 Moderate 3 4 4= hyperbola | 4= bone retrusion
5 | 25 2 35 34 40.5 38 High 2 3 5= indistinct 5= hybrid
6 | 24 2 35.3 36.1 38.3 36.1 Moderate 2 3
7 | 21 1 2.73 2.95 3.14 31.4 Moderate 3 4
8 | 22 1 2.66 28.9 35.4 36.3 Moderate 3 3
9 | 23 2 30 27.6 33.6 29.3 Moderate 5 2
10 | 24 2 32.5 36.5 42.2 43.8 High 3 4
11 | 25 1 37.1 35.2 42.9 39.8 High 2 3
12 | 20 1 29.5 31 32.9 37.1 Moderate 2 3
13| 21 1 36.3 33.1 375 34.7 Moderate 2 3
14 | 22 1 26 29.3 31.8 36.4 Moderate 2 3
15 | 24 2 34.8 31.4 39.8 34.8 High 2 1
16 | 25 2 30 33.1 35.9 34.7 Moderate 2 1
17 | 23 2 30.8 3.42 34.2 39.2 Moderate 3 2
18 | 21 2 26 29.3 31.8 36.4 Moderate 2 3
19 | 22 1 34.8 31.4 39.8 34.8 High 2 1
20 | 23 2 30 33.1 35.9 34.7 Moderate 2 1
21 | 22 1 29.7 33.1 31.6 35.6 Moderate 3 4
22 | 24 2 35 34 40.5 38 High 2 3
23 | 25 2 35.3 36.1 38.3 36.1 High 2 3
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24 | 24 1 2.73 2.95 3.14 314 Moderate 1 4
25 | 23 2 2.66 28.9 354 36.3 Moderate 3 3
26 | 22 1 30.4 27.6 33.6 29.3 Moderate 5 2
27 | 20 1 32.5 36.5 42.2 43.8 High 3 4
28 | 25 1 37.1 35.2 42.9 39.8 High 1 3
29 | 24 1 29.5 314 32.9 37.1 Moderate 2 3
30 | 21 2 36.3 33.1 375 34.7 Moderate 2 3
31| 20 2 29.7 32.5 36.5 38.2 High 3 3
32 | 23 2 317 30.3 38.6 354 High 5 2
33 | 25 1 28.5 26.5 35.8 35 Moderate 1 2
34| 24 1 30.8 342 34.2 39.2 High 3 2
35 | 22 1 30 33.1 35.9 34.7 Moderate 2 1
36 | 23 1 29.7 33.1 31.6 35.6 Moderate 3 4
37| 21 2 35 34 40.5 38 High 2 3
38 | 20 2 35.3 36.1 38.3 36.1 High 2 3
38 | 22 2 2.73 2.95 314 314 Moderate 1 4
40 | 23 2 2.66 28.9 354 36.3 Moderate 3 3
41 | 24 1 30.4 27.6 33.6 29.3 Moderate 5 2
42 | 20 2 32.5 36.5 42.2 43.8 High 3 4
43 | 25 2 37.1 35.2 42.9 39.8 High 1 3
44 | 24 1 29.5 314 32.9 371 Moderate 2 3
45 | 22 1 36.3 33.1 37.5 34.7 Moderate 2 3
46 | 23 2 29.7 32.5 36.5 38.2 High 1 3
47 | 24 2 31.7 30.3 38.6 354 Moderate 5 2
48 | 20 1 28.5 26.5 35.8 35 Moderate 1 2

Page 64




Annexures

ESTHETICALLY PLEASANT

SL | AGE | SEX | NLF1 NLF NLF- | NLF2 NLF Shape of | Morphology Shape of Morphology of SEX
NO LEFT | IRIGHT | 2left | right | classification | Nasolabial of Nasolabial nasolabia fold
fold nasol abial fold
fold
1 20 1 28.5 26.5 35.8 35 M oderate 1 2 1= Circle 1= simple skin 1=male
2 22 2 29.7 325 36.5 | 38.2 High 3 3 2= elipse 2= fat pad 2=female
3 21 1 31.7 30.3 38.6 | 354 Moderate 5 2 3=parabola 3= muscular
4 23 1 29.7 33.1 316 | 35.6 M oderate 3 4 4= hyperbola | 4= bone retrusion
5 25 2 35 34 40.5 38 High 2 3 5= indistinct 5= hybrid
6 24 2 35.3 36.1 383 | 36.1 Moderate 2 3
7 21 1 2.73 2.95 314 | 314 Moderate 3 4
8 22 1 2.66 28.9 354 | 36.3 Moderate 3 3
9 23 2 30 27.6 336 | 29.3 Moderate 5 2
10 | 24 2 32.5 36.5 42.2 | 438 High 3 4
11 | 25 1 37.1 35.2 429 | 39.8 High 2 3
12 | 20 1 29.5 31 329 | 371 Moderate 2 3
13 | 21 1 36.3 33.1 375 | 347 Moderate 2 3
14 | 22 1 26 29.3 31.8 | 364 Moderate 2 3
15 | 24 2 34.8 314 39.8 | 3438 High 2 1
16 | 25 2 30 33.1 359 | 347 Moderate 2 1
17 | 23 2 30.8 3.42 34.2 | 39.2 Moderate 3 2
18 | 21 2 26 29.3 31.8 | 364 Moderate 2 3
19 | 22 1 34.8 314 39.8 | 3438 High 2 1
20 | 23 2 30 33.1 359 | 47 Moderate 2 1
21 | 22 1 29.7 33.1 316 | 356 Moderate 3 4
22 | 24 2 35 34 40.5 38 High 2 3
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23| 25 2 35.3 36.1 383 | 36.1 High 2 3
24 | 24 1 2.73 2.95 314 | 314 Moderate 1 4
25 | 23 2 2.66 28.9 354 | 36.3 Moderate 3 3
26 | 22 1 304 27.6 33.6 | 29.3 Moderate 5 2
27 | 20 1 32.5 36.5 42.2 | 438 High 3 4
28 | 25 1 37.1 35.2 429 | 39.8 High 1 3
29 | 24 1 29.5 314 329 | 371 Moderate 2 3
30| 21 2 36.3 33.1 375 | 347 Moderate 2 3
31 | 20 2 29.7 32.5 36.5 | 382 High 3 3
32 | 23 2 31.7 30.3 38.6 | 354 High 5 2
33| 25 1 28.5 26.5 35.8 35 Moderate 1 2
34 | 24 1 30.8 342 342 | 39.2 High 3 2
35 | 22 1 30 33.1 359 | 347 Moderate 2 1
36 | 23 1 29.7 33.1 316 | 356 Moderate 3 4
37 | 21 2 35 34 40.5 38 High 2 3
38 | 20 2 35.3 36.1 383 | 36.1 High 2 3
38 | 22 2 2.73 2.95 314 | 314 Moderate 1 4
40 | 23 2 2.66 28.9 354 | 36.3 Moderate 3 3
41 | 24 1 304 27.6 33.6 | 29.3 Moderate 5 2
42 | 20 2 32.5 36.5 42.2 | 4338 High 3 4
43 | 25 2 37.1 35.2 429 | 39.8 High 1 3
4 | 24 1 29.5 314 329 | 371 Moderate 2 3
45 | 22 1 36.3 33.1 375 | 347 Moderate 2 3
46 | 23 2 29.7 32.5 36.5 | 382 High 1 3
47 | 24 2 31.7 30.3 38.6 | 354 Moderate 5 2
48 | 20 1 28.5 26.5 35.8 35 Moderate 1 2
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Sl NIfl Nfl1 NIf2 NIf2 NIf Shapeof | Morphology | Age | Sex Shape of Morphology of Sex
No Left Right Left Right | Classification | Nasolabial of Nasol abial Nasolabia Fold
Fold Nasolabial Fold
Fold
1 29.3 32.8 33.8 34.8 Moderate 1 1 20 1 1= Circle 1= simple skin 1=male
2 32.6 29.4 354 34 Moderate 2 1 22 2 2= elipse 2= fat pad 2=female
3 32.8 32.8 37.6 39.3 High 1 1 21 1 3=parabola 3= muscular
4 33.8 36.2 38.1 40.6 High 2 2 23 1 4= hyperbola | 4= bone retrusion
5 33.1 31.6 38.8 36.6 High 2 2 25 2 5= indistinct 5= hybrid
6 34.1 27.2 33.8 29.1 Moderate 5 2 24 2
7 325 28.1 38.3 33.3 Moderate 2 1 21 1
8 28.9 27.1 34.9 30.3 Moderate 5 2 22 1
9 325 28.1 38.3 33.3 Moderate 2 3 23 2
10 32.2 30 33.1 34.7 Moderate 5 1 24 2
11 35.6 34.7 43.1 40.6 High 5 2 25 1
12 34.1 37.5 38.1 41.6 High 2 3 20 1
13 35.2 31.8 39.2 33 Moderate 5 4 21 1
14 30.3 31.7 33.1 36.3 Moderate 2 4 22 1
15 27.2 29.7 34.7 29.7 Moderate 2 1 24 2
16 32.1 33.8 335 35 Moderate 3 1 25 2
17 29.5 27.8 36.5 33 Moderate 4 4 23 2
18 37.2 38.8 42.2 40.6 High 3 2 21 2
19 29.7 27.2 37.2 36.6 Moderate 2 3 22 1
20 317 29.4 34.9 31.7 Moderate 5 5 23 2
21 321 25.9 38.2 315 Moderate 5 5 22 1
22 28.1 26.6 34.1 35.6 Moderate 2 2 24 2
23 23.3 23.3 25.8 25.8 Mild 3 5 25 2
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24 22.2 22.5 27.5 26.6 Mild 5 5 24 1
25 28.1 29.7 36.2 32.2 Moderate 5 5 23 2
26 24.5 24.5 29.2 29.2 Mild 1 1 22 1
27 28.8 26.5 35 30.3 Moderate 5 5 20 1
28 36.6 35.6 43.1 40.6 High 5 2 25 1
29 31.7 35.3 38.7 40.7 High 5 5 24 1
30 34.7 30.6 38.8 35.6 High 2 1 21 2
31 28 311 29.4 31.7 Moderate 5 1 20 2
32 35.5 34.5 42.6 45.5 High 5 5 23 2
33 28.9 28.9 34 34.9 Moderate 3 3 25 1
34 34.9 30.3 37.7 354 Moderate 1 3 24 1
35 30.3 31.2 35.9 35.9 Moderate 5 1 22 1
36 33.8 31.6 36.6 36.2 Moderate 2 3 23 1
37 37.2 36.2 41.2 40.6 High 2 1 21 2
38 39.4 34 40 36.3 High 5 5 20 2
38 38.1 39.7 31.6 37.2 Moderate 4 3 22 2
40 38.1 31.6 39.7 37.2 High 5 5 23 2
41 33.1 32.2 38.4 374 High 5 5 24 1
42 30.3 31.1 354 32.6 Moderate 2 2 20 2
43 32.2 31.6 36.2 35.6 Moderate 1 3 25 2
44 32.6 354 38.6 41.7 High 5 1 24 1
45 334 311 354 36.3 Moderate 5 1 22 1
46 29.4 234 33.1 28 Moderate 5 4 23 2
47 27.8 25.7 33.5 28.6 Moderate 2 2 24 2
48 29.3 32.8 33.8 34.8 Moderate 1 1 20 1
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ANNEXURE -1V —
EVALUATION SHEET FOR ORTHODONTIST

Name of the Orthodontist: Date:

Si.No | Score | Small Big Excess Little Stained | Yellow | Uneven | Thin | Thick | Disproportionate
Teeth | Teeth | Gingiva Gingival Teeth Teeth Teeth Lips | Lips Teeth

Display Display
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