Journal of Research in Medical and Dental Science
2023, Volume 11, Issue 11, Page No: 09-16
Copyright CC BY-NC 4.0

Available Online at: www.jrmds.in

eISSN No. 2347-2367: pISSN No. 2347-2545

Assessment of Anteroposterior Lip Position in Various Sagittal Skeletal
Malocclusions in District Solan Population and Its Comparison with
Sudanese Population-A Cephalometric Study

Isha Aggarwal, Eeshita*, Sanjay Mittal, Merry, Avijit Avasthi, Pallavi Vishavkarma
Department of Orthodontics, Bhojia Dental College and Hospital, Baddi, Himachal Pradesh, India

ABSTRACT

Introduction: The horizontal position of upper and lower lips has been of great concern when planning a treatment
plan of an orthodontic patient, because the purpose of orthodontic treatment is to establish both an aesthetic facial
profile and a functional occlusion.

Objectives: To determine differences in anteroposterior lip position in different skeletal malocclusions in district Solan
population and to compare these values with those of Sudanese population.

Materials and Method: Pre-treatment lateral cephalogram of 114 subjects were taken in natural head position. The
subjects were then divided into 3 groups on the basis of ANB angle. 5 reference lines (Steiner, Burstone, Sushner,
Holdway, and Ricketts) were traced and their linear distance w.r.t upper and lower lips were measured for all the 3
groups. Then the results were compared to the distance of upper and lower lips from S1, B and E line in the Sudanese
population in the 3 different skeletal malocclusion groups.

Results: Skeletal class II was found to have the more protrusive lips and differed significantly from Class IIl. The
distance of these lines showed variance in the Solan population and Sudanese population.

Conclusion: The sagittal lip position was associated with the pattern of skeletal occlusion.
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success or failure of treatment. Lip prominence,

INTRODUCTION incompetent lips, lip fullness, lip strain, nasolabial

' . . . . angle, philtrum height and labiomental angles

Soft tissue analysis as an integral part of diagnosis all have a significant impact on the treatment
and treatment planning has also been developed strategy [1].

to assist clinicians in quantitatively evaluating
facial morphology which involves the nose,
lips, and chin. Lip position has been one of the

The smile is one of the most important facial
expressions and is essential in expressing

most important soft tissue analyses as it affects friendliness, agreement, and appreciation. A
occlusion, tooth stability, and facial aesthetics. smile when pleasing and attractive to observer
Orthodontic treatment plan can alter the lip enriches not only the one who smiles but also
positions. For the purpose of evaluating the facial those who view it. An attractive or pleasing smile
profile before orthodontic and orthognathic clearly enhances the acceptance of an individual
treatment planning, a cephalometric analysis of in the society by improving the initial impression
a lateral cephalometric radiograph is required. in interpersonal relationships [2].
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Considerably, orthodontists have brought
attention to the horizontal position of lips as a
significant feature for people to appear beautiful
and appealing. There are different cephalometric
lines used to assess lip positions, such as
Rickett’s line ‘E’, Steiner’s line ‘S1’, Holdaway’s
line ‘H’, Burstone’s line ‘B’ and Sushner’s line
‘S2’.1 Orthodontists often use these lines to
analyse the lips for diagnosis and treatment
planning. Nevertheless, each orthodontist has a
preferred reference line for determining the lip
position. This is of great concern in establishing
a treatment plan as purpose of an orthodontic
treatment is to also establish an aesthetic facial
profile and not only a functional occlusion [3].

AIM

To evaluate the anteroposterior lip position in
different sagittal skeletal malocclusion groups in
district Solan population.

MATERIALS AND METHOD

The study was conducted on 114 pre- treatment
lateral cephalogram of young patients aged 15-
30 years who were selected from the pool of
patients who underwent fixed mechanotherapy
in the Department of Orthodontics and
Dentofacial Orthopaedics, Bhojia Dental College,
Baddi.

Inclusion Criteria
Skeletal Class I malocclusion (ANB 1°- 4°)

Skeletal Class Il malocclusion (ANB = 5°)
Skeletal Class III malocclusion (ANB < 0°)
Good quality radiographs [4].

Exclusion Criteria

History of trauma

Previous orthognathic surgery
Previous orthodontic treatment
No craniofacial deformity

In Table 1, the sample was divided into 3 groups on
the basis of ANB angle as Group I (Class I), Group II
(Class II) and Group III (Class III) with 38 subjects in
each group.

All the radiographs were traced by the same
operator and various cephalometric landmarks
(Table 2, Figure 1) and planes (Table 3, Figures
2a-2e) were identified and marked.

Various linear parameters (Table 4) were
recorded to analyse the anteroposterior
lip position in 3 different types of skeletal
malocclusions.

STATISTICAL ANALYSIS

All data were analyzed using the Statistical
Package for the Social Sciences software (SPSS
version 24.0 Inc., Chicago, IL, USA. The arithmetic
mean and standard deviation were calculated
for each variable. The level of significance
in comparison was considered at p < 0.05. A
One-way Analysis Variance (ANOVA) test was
performed to determine differences among
groups. Independent t-test was used to compare
Solan and Sudanese population.

RESULT

Table 5 shows descriptive statistics of various
parameters. The UL-E line value is maximum
in Class III (3.50 #2.13) followed by Class II
(1.05%£1.86) and least in Class I (0.01 = 3.02)
whereas LL-E value is least in Class III (-0.60
#3.10) and maximum in Class II (1.97 *2.71)
followed by Class I (1.13 * 2.73). The UL-S1 value

Table 1: Grouping Of Samples.

Group I Group II
Skeletal Class |
N=38 N=38

Skeletal Class I

Group III

Skeletal Class I1I
N=38

Table 2: Landmarks Used In the Study.

LANDMARKS
Tip of nose
Subnasale (Sn)

DEFINITIONS

Most anterior point on the soft tissue of nose

Merged point of the nasal septum inferior border and upper cutaneous lip on the midsagittal plane

Soft tissue Pogonion (Pog’) The most anterior point on the chin in the midsagittal plane on the soft tissue

Labrale Superius (Ls)
Soft tissue Nasion (N’)

Labrale Inferius (Li)

Superior border of upper lip vermilion on the midsagittal plane

Most anterior point of frontonasal suture in midsagittal plane is called as nasion. Its soft tissue analogue is called as soft
tissue nasion. It is the point of greatest concavity in the midline between the forehead and the nose.

Inferior border of upper lip vermilion on the midsagittal plane
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Figure 1: Landmarks used in the study.

Table 3: Planes Used In the Study.

PLANES DEFINITION
Steiner’s line (S1) Beginning at the middle of the S-shaped curve, amid the tip of nose and subnasale towards pogonion soft tissue
Rickett’s line (E) Tip of nose to pogonion of soft tissue

Burstone’s line (B) Subnasale to soft tissue pogonion

Holdways's line (H)  Soft tissue pogonion to labrale superius of upper lip

Sushner’s line (S2) Soft tissue nasion to pogonion soft tissue

Figure 2a: Steiner’s line S1.

Figure 2b: Rickett’s line E.
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Figure 2c: Burstone’s line B.

Figure 2d: Holdaway’s line H.

Figure 2e: Sushner’s line S2.

Table 4: Linear Parameters Used In the Study.

LINEAR PARAMETERS DEFINITIONS
UL-S1 Linear distance between upper lip (UL)and Sushner line (S1)
LL-S1 Linear distance between lower lip (LL) and S1 line (S1)
UL-E Linear distance between upper lip (UL) and E line (E)
LL-E Linear distance between lower lip (LL) and E line (E)
UL-B Linear distance between upper lip (UL) and B line (B)
LL-B Linear distance between lower lip (LL) and B line (B)
LL-H Linear distance between lower lip (LL) and H line (H)
UL-S2 Linear distance between upper lip (UL) and S2 line (S2)
LL-S2

Linear distance between lower lip (LL) and S2 line (S2)
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Table 5: Descriptive Statistics of Various Parameters in Different Skeletal Malocclusion Groups.

Parameters Group I (Class I) (Meanz S.D)
UL-E 0.01 (+3.02)
LL-E 1.13 (¢ 2.73)
UL-S1 2.16 (x2.46)
LL-S1 2.40 (x2.74)
UL-S2 11.61 (¥5.33)
LL-S2 9.01 (+4.64)
LL-H 1.35 (£1.77)
UL-B 3.92 (x2.03)
LL-B 4.00 (¥2.72)

is maximum in Class II (3.23 +2.02) and least in
Class III (0.62%+1.79) and LL-S1 value follows
the same pattern with maximum value in Class
I1 (3.37+2.82), followed by Class I (2.40 +2.74)
and minimum in Class III (1.45+2.18). The value
of UL-S2 is maximum in Class II (13.12 £2.55),
followed by Class 1 (11.61%5.33) and least in
Class III (9.07£2.83). LL-S2 values are maximum
in Class II (10.93+3.83), followed by Class I
(9.01£4.64) and least in Class III (7.26 +2.44).
The LL-H value is greatest in Class II (1.97+1.87),
lesser in Class I (1.35%#1.77) and minimum in
Class III (1.01+1.94). The UL-B value is high in
all 3 skeletal classes with highest value in Class
I1 (4.91£2.06) followed by Class I (3.92 +2.03)
and least in Class III (3.50%1.33). The LL-B value
is highest in Class II (5.02 *2.34), followed by
Group I (4.00 +2.72) and least in Class III (3.48
+2.46).

Inference: The distance of Steiner’s (S1),
Sushner’s(S2), Burstone’s(B) and Holdaway’s(H)
line from the upper and lower lip is maximum
in Class Il followed by Class I and is minimum in
Class III showing that lips are most protrusive in
skeletal Class II cases in Table 6.

When the means of the parameters were
analyzed by comparing between class LII and III
malocclusions it was found that upper and lower
lips to E line (p=0.00), Upper lip to Steiner’s line
(p=0.00), Lower lip to Steiner’s line (p=0.01)
Upper and lower Lips to Sushner’s line (p=0.00),
Upper lip to B line (p=0.00), and Lower lip to
B line (p=0.05) were found to be statistically
significant whereas lower lip to H line was found
to be non-significant (p=0.08) [5].

When the parameters were compared between
Solan and Sudanese population in Class [ in Table
7, it was found that the distance of upper lip to
B line was statistically significant (p=0.01) with
increased value in Solan population (3.92+2.03)

Group II (Class II) (Meanz S.D) Group III (Class III) (Meanz S.D)

1.05 (+1.86) 3.50 (£2.13)
1.97 (x2.71) -0.60 (3.10)
3.23 (£2.02) 0.62 (+1.79)
3.37 (+2.82) 1.45 (+2.18)
13.12 (£2.55) 9.07 (+2.83)
10.93 (+3.83) 7.26 (+2.44)
1.97 (+1.87) 1.01 (21.94)
4.91 (£2.06) 3.50 (£1.33)
5.02 (£2.34) 3.48 (£2.46)

than in the Sudanese population (1.07+7.00).
The distance of lower lip to B line was greater
in the Sudanese population (7.11+£0.36) than in
Solan population (4.00£2.72) and was found to
be statistically significant (p=0.00). The distance
of upper lip to E line was greater in Sudanese
population (0.63+0.04) than Solan population
(0.01+£3.02) and was found to be statistically
non-significant (p=0.08). The distance of lower
lip to E line (p=0.00), Upper lip to S1 line (p=0.00)
and lower lip to S1 line (p=0.00) were found to
be statistically significant when these values
were compared between Solan and Sudanese
population. The distance of lower lip to E line was
greater in Sudanese population (2.53+0.10) than
in Solan population (1.13%+2.73). The distance
of upper lip to S1 line is greater in Sudanese
population (3.26 +0.09) than in Solan population
(2.16 = 2.46). The distance of lower lip to S1
line was greater in the Sudanese population
(4.74%£0.27) than in the Solan population
(2.40£2.74).

When the parameters were compared between
Sudanese and Solan population in Class Il
malocclusion Table 8, it was found that the
distance of upper and lower lips to B line was
statistically significant (p=0.00) with increased
value in Sudanese population (9.35%0.01),
(9.77£0.06) than in Solan population (4.91
+2.06), (5.02 *2.34) respectively. The distance
of upper and lower lips to E line was statistically
significant (p=0.00) with increased value in
Sudanese population (2.19+0.15), (5.33+0.27)
and lesser in Solan population (1.05+1.86),
(2.53+0.10) respectively. The distance of
upper and lower lips to S1 line was found to be
statistically significant (p=0.00) with increased
value in Sudanese population (5.30+0.05),
(7.37£0.03) thanin Solan population (3.23+2.02),
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Table 6: Comparison of Various Parameters in Different Skeletal Malocclusion Groups.

Group I (ClassI) (Meant  Group II (ClassII) (Mean+ Group III (Class III) (Mean+

Parameters sD) s.D) p Value
UL-E 0.01 (+ 3.02) 1.05 (£1.86) 3.50 (£2.13) 0.00*
LL-E 1.13 (£ 2.73) 1.97 (£2.71) -0.60 (£3.10) 0.00*

UL-S1 2.16 (£2.46) 3.23 (£2.02) 0.62 (+1.79) 0.00*
LL-S1 2.40 (£2.74) 3.37 (+2.82) 1.45 (£2.18) 0.01*
UL-S2 11.61 (¢5.33) 13.12 (+2.55) 9.07 (+2.83) 0.00*
LL-S2 9.01 (+4.64) 10.93 (+3.83) 7.26 (£2.44) 0.00*
LL-H 1.35 (¥1.77) 1.97 (£1.87) 1.01 (+1.94) 0.08
UL-B 3.92 (+2.03) 491 (+2.06) 3.50 (#1.33) 0.00*
LL-B 4.00 (¢2.72) 5.02 (+2.34) 3.48 (+2.46) 0.05*
Table 7: Comparison of Parameters between Solan and Sudanese Population in Class I.

Class I Solan (Mean*SD) Sudanese (Mean+SD) P value
UL-B 3.92 (+2.03) 1.07 (£7.00) 0.01*
LL-B 4.00 (+2.72) 7.11 (+0.36) 0.00*
UL-E 0.01 (3.02) 0.63 (+0.04) 0.08
LL-E 1.13 (+2.73) 2.53 (+0.10) 0.00*
UL-S1 2.16 (+ 2.46) 3.26 (x0.09) 0.00*
LL-S1 2.40 (£2.74) 4.74 (£0.27) 0.00*

Table 8: Comparison of Parameters between Solan and Sudanese Population in Class IL

Class I Solan (Mean +SD) Sudanese (Mean 1SD) P value
UL-B 491 (+2.06) 9.35 (+0.01) 0.00*
LL-B 5.02 (+2.34) 9.77 (+0.06) 0.00*
UL-E 1.05 (+1.86) 2.19 (+0.15) 0.00*
LL-E 2.13 (+2.76) 5.33 (£0.27) 0.00*
UL-S1 3.23 (+2.02) 5.30 (£0.05) 0.00*
LL-S1 3.37 (+2.82) 7.37 (£0.03) 0.00*

Table 9: Comparison of Parameters between Solan and Sudanese Population in Class IIL.

Class III Solan (Mean +SD) (n=38) Sudanese (Mean +SD) (n=65) P value
UL-B 3.50 (¢x1.33) 7.11 (+0.05) 0.00*
LL-B 3.48 (+2.46) 7.87 (+0.03) 0.00*
UL-E 3.50 (¢2.13) 1.69 (£0.03) 0.00*
LL-E -0.60 (£3.10) 2.79 (£0.04) 0.00*
UL-S1 0.62 (+3.11) 2.78 (+0.03) 0.00*
LL-S1 1.45 (+2.18) 4.88 (+0.05) 0.00*

When the parameters were compared between
Sudanese and Solan population in Class III in
table 9 it was found that the distance of upper and
lower lips to B line was found to be statistically
significant (p=0.00) with increased value in
Sudanese population (7.11+0.05), (7.87+0.03)
than Solan population (3.50£1.33), (3.48+2.46)
respectively. The distance of upper lip to E line
was found to be statistically significant (p=0.00)
with increased value in Solan population
(3.50£1.33) than in the Sudanese population
(1.69+0.03). The distance of lower lip to E line
was found to be statistically significant (p=0.00)
with increased value in the Sudanese population
(2.79+0.04) than in the Solan population
(-0.60+3.10). The distance of upper and lower
lips to S1 line was found to be statistically

significant(p=0.00) with increased values in the
Sudanese population (2.78+0.03), (4.88+0.05)
than in the Solan population (0.62+3.11),
(1.45+2.18) respectively.

DISCUSSION

Soft tissues, as well as hard tissues influence the
evaluation of orthodontic treatment success.
Cephalometric measurements of face in terms
of aesthetics can be difficult and misleading due
to various factors. Facial balance and harmony
are often compromised or compensated in
relationship with skeletal, dental and soft tissue
component of the face. This study is designed to
determine the sagittal lip positions in relation
to the 5 reference lines in 3 different skeletal
malocclusions. Erbay et al. (2002) [6] found
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that soft tissue analysis differs according to
population. Every race has its nose and chin
characteristics. Sushner (1977) [7] developed
his norms for black population. Ricketts (1957)
[8] norms are applied to Caucasians and not
to all ethical and racial groups. Here we are
checking the reliability of these lines in District
Solan population.

In this study, 5 reference lines were selected
because they are the most commonly used during
treatment planning and diagnosis. When all the 3
groups were compared, it was found that upper
and lower lips to E line had significant values with
least in skeletal class III group where lips were
found to be more retrusive than in the skeletal
class I and class II groups. This result was in line
with the research of Godt, et al (2013) [9] which
reported that there was a decrease in overjet
with a more concave profile in the skeletal class
[l group compared to the Class [ and II. The study
done by Abdul Jabbar and Madiha et al (2022) is
consistent with our results. Whereas, the study
done on Sudanese population by Anam Rehan
and Rabia Igbal (2014) [10] showed variable
and inconsistent results.

The values of upper and lower lips to S1 were
significant with more protrusive lips in Skeletal
Class Il group and least in Class II], this is because
the most retrusive upper lips are present in Class
[1I followed by Skeletal Class I and then in Skeletal
Class II. This result was in line with the study by
Murthy (2018) [11], Godt et al. (2013) and Joshi
et al. (2015) which stated that Class II
malocclusion had been proven to be associated
with a more anterior upper lip position. This is
consistent with the study done by Sama Hamid
and Ghassan Baher (2022) [12] whereas the
study done by Merina Joshi et al. (2015) is
against our study.

The distance of upper and lower lip to S2 line
was statistically significant with more protrusive
lips in Class II, as this malocclusion had been
proven to be associated with a more anterior
upper lip position and this result is similar to the
one obtained in the study done by Abdul Jabbar
and Madiha et al. (2022). The S2 line can be used
to decide the sagittal position of upper lip in
various situations. H line showed insignificant
value in all skeletal groups. This is different from
the study by Merina Joshi et al. (2015), where
H line showed significant statistical differences
between all skeletal classes.

The distance of upper and lower lips to B line
showed a statistically significant value with
more protrusive lips in Class II as the upper
jaw is more anteriorly places in Class II and this
result was similar to the one obtained in study
done by Anam Rehan and Rabia Igbal (2014).

Soft tissue norms differ among different
populations as Erbay et al. (2002) concluded
that each race has its own features of nose and
chin. More protrusive lips were found in the
Sudanese population than the Solan population.
The values of distance from various lines were
more protrusive for the Sudanese population
than the Solan population except the distance
of upper lip to B line in Class I and distance of
upper and lower lips to E line in Class III. This
was similar to the study done by Sama Hamid
and Ghassan Baher (2022) where the Sudanese
population had more protrusive values than the
Caucasian population; except for the values of
upper lip from B line in Class I and E line from
upper lip in Class IIl which were more protrusive
in the Solan population. This is different from the
study done by Sama Hamid and Ghassan Baher
(2022). Hence, the use of one population norms
will be unreliable in diagnosis and treatment
planning for another population, also relating the
different reference lines to the different skeletal
occlusions will donate precise results.

Due to a variety of variables, cephalometric
measures of the face in terms of aesthetics can
be complex and deceptive [13, 14]. Multiple
investigations have found a significant
relationship between soft and hard tissue
characteristics. Facial symmetry and equilibrium
are frequently affected or balanced in respect to
the skeletal, soft tissue and dental aspects of the
face. Dental factors including the angle of the
upper and lower anterior teeth in relation to
the mandibular and palatal planes, respectively,
have an effect on lip position [15, 16]. Changes
in the positioning of the upper lip in the
horizontal position were significantly influenced
by changes in the cervical point of the upper
incisors or incisor retraction with translation.
Since many of the vertical analysis considered in
face examination either via the nose or chin, the
size and morphology of the nose and chin would
have a big influence on lip position [16, 17].
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CONCLUSION

The sagittal lip position was associated with the
patterns of skeletal occlusion.

In profile analysis, the S2 line is the preferred
line for figuring out how the lips are positioned
horizontally in skeletal class I and II and III.

The E line can be preferred to check the retrusion
of lips in Class III cases.

REFERENCES

1. Jabbar A, Mushtaq M. Evaluation of Anteroposterior Lip
Position in Different Skeletal Malocclusions. ] Pharm
Res Int 2022; 34:39-45.

2. Grover N, Kapoor DN, Verma S, et al. Smile analysis
in different facial patterns and its correlation with
underlying hard tissues. Prog Orthod 2015; 16:1-3.

3. Joshi M, Wu LP, Maharjan S, et al. Sagittal lip positions
in different skeletal malocclusions: a cephalometric
analysis. Prog Orthod 2015; 16:1-8.

4. Mageeta AO. Classification of skeletal and dental
malocclusion: revisited. CH PRA 2016:205.

5. Burstone CJ. Lip posture and its significance in treatment
planning. Am J Orthod 1967; 53:262-84.

6. Erbay EF, Caniklioglu CM, Erbay SK. Soft tissue profile in
Anatolian Turkish adults: Part I. Evaluation of horizontal
lip position using different soft tissue analyses. Am ]
Orthod Dentofacial Orthop 2002; 121:57-64.

7. Sushner NI. A photographic study of the soft-tissue
profile of the Negro population. Am ] Orthod 1977;
72:373-85.

8. Ricketts RM. Planning treatment on the basis of the

10.

11.

12.

13.

14.

15.

16.

17.

facial pattern and an estimate of its growth. Angle
Orthod 1957; 27:14-37.

Godt A, Bechtold TE, Schaupp E, et al. Correlation
between occlusal abnormalities and parameters
investigated by three-dimensional facial photography.
Angle Orthod 2013; 83:782-9.

Rehan A, Igbal R, Ayub A, Ahmed I. Soft tissue analysis
in class i and class ii skeletal malocclusions in patients
reporting to department of orthodontics, khyber college
of dentistry, peshawar. Pak Oral Dent ] 2014; 34.

Murthy SV, Neela PK, Mamillapalli PK, et al. Sagittal lip
positions in different skeletal malocclusions of nalgonda
population: A cephalometric study. Indian ] Dent Adv
2018; 10:15-20.

Hamid S, Baher G. Cephalometric analysis of sagittal
lip position in different skeletal classes for Sudanese
adults. Int ] Drug Deliv Technol 2022; 12:89-94.

Bhardwaj P, Kapoor DN, Rani MS. Assessment of sagittal
skeletal discrepancy: a cephalometric study. ] Indian
Orthod Soc 2013; 47:262-5.

Aparna P, Kumar D, Prasad M, et al. Comparative
assessment of sagittal skeletal discrepancy: a
cephalometric study. ] Clin Diagnostic Res 2015; 9:ZC38.

Astari EM, Indriyanti R, Sasmita IS, et al. Relationship
of skeletal malocclusion classification and sagittal lip
position in children. Int ] Oral Health Dent 2022; 8:249-
55.

Lu W, Song G, Sun Q, et al. Analysis of facial features
and prediction of lip position in skeletal class III
malocclusion adult patients undergoing surgical-
orthodontic treatment. Clin Oral Investig 2021; 1:1-2.

Pandey S, Kapoor S, Agarwal S, et al. Evaluation of Lip
Position in Esthetically Pleasing Profiles Using Different
Reference Lines: A Photographic Study. ] Indian Orthod
Soc 2021; 55:261-9.

Journal of Research in Medical and Dental Science | Vol. 11 | Issue 11 | November 2023


https://progressinorthodontics.springeropen.com/articles/10.1186/s40510-015-0099-4
https://progressinorthodontics.springeropen.com/articles/10.1186/s40510-015-0099-4
https://progressinorthodontics.springeropen.com/articles/10.1186/s40510-015-0099-4
https://progressinorthodontics.springeropen.com/articles/10.1186/s40510-015-0077-x
https://progressinorthodontics.springeropen.com/articles/10.1186/s40510-015-0077-x
https://progressinorthodontics.springeropen.com/articles/10.1186/s40510-015-0077-x
http://www.stomaeduj.com/wp-content/uploads/2019/06/art-11-mageet.pdf
http://www.stomaeduj.com/wp-content/uploads/2019/06/art-11-mageet.pdf
https://www.sciencedirect.com/science/article/pii/000294166790022X
https://www.sciencedirect.com/science/article/pii/000294166790022X
https://www.sciencedirect.com/science/article/pii/0002941677903505
https://www.sciencedirect.com/science/article/pii/0002941677903505
https://meridian.allenpress.com/angle-orthodontist/article-abstract/27/1/14/54945
https://meridian.allenpress.com/angle-orthodontist/article-abstract/27/1/14/54945
https://meridian.allenpress.com/angle-orthodontist/article-abstract/83/5/782/59398
https://meridian.allenpress.com/angle-orthodontist/article-abstract/83/5/782/59398
https://meridian.allenpress.com/angle-orthodontist/article-abstract/83/5/782/59398
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10128700&AN=98043460&h=aEdEHrQT%2F%2FFy%2BqmKLcjppgM04jZlSqijw3RTdkm2XkRCWfPAXuBWTDGyG%2FkSh1CGRHTWwVPGqV94eSv76UNOrg%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10128700&AN=98043460&h=aEdEHrQT%2F%2FFy%2BqmKLcjppgM04jZlSqijw3RTdkm2XkRCWfPAXuBWTDGyG%2FkSh1CGRHTWwVPGqV94eSv76UNOrg%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10128700&AN=98043460&h=aEdEHrQT%2F%2FFy%2BqmKLcjppgM04jZlSqijw3RTdkm2XkRCWfPAXuBWTDGyG%2FkSh1CGRHTWwVPGqV94eSv76UNOrg%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10128700&AN=98043460&h=aEdEHrQT%2F%2FFy%2BqmKLcjppgM04jZlSqijw3RTdkm2XkRCWfPAXuBWTDGyG%2FkSh1CGRHTWwVPGqV94eSv76UNOrg%3D%3D&crl=c
http://rep.nacd.in/ijda/10/01/10.01.10015.pdf
http://rep.nacd.in/ijda/10/01/10.01.10015.pdf
http://rep.nacd.in/ijda/10/01/10.01.10015.pdf
http://impactfactor.org/PDF/IJDDT/12/IJDDT%2CVol12%2CIssue1%2CArticle17.pdf
http://impactfactor.org/PDF/IJDDT/12/IJDDT%2CVol12%2CIssue1%2CArticle17.pdf
http://impactfactor.org/PDF/IJDDT/12/IJDDT%2CVol12%2CIssue1%2CArticle17.pdf
https://journals.sagepub.com/doi/pdf/10.5005/jp-journals-10021-1170
https://journals.sagepub.com/doi/pdf/10.5005/jp-journals-10021-1170
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2015&volume=9&issue=4&page=ZC38&issn=0973-709x&id=5824
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2015&volume=9&issue=4&page=ZC38&issn=0973-709x&id=5824
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2015&volume=9&issue=4&page=ZC38&issn=0973-709x&id=5824
https://www.ijohd.org/article-details/17269
https://www.ijohd.org/article-details/17269
https://www.ijohd.org/article-details/17269
https://link.springer.com/article/10.1007/s00784-021-03830-x
https://link.springer.com/article/10.1007/s00784-021-03830-x
https://link.springer.com/article/10.1007/s00784-021-03830-x
https://link.springer.com/article/10.1007/s00784-021-03830-x
https://journals.sagepub.com/doi/abs/10.1177/0301574220960307
https://journals.sagepub.com/doi/abs/10.1177/0301574220960307
https://journals.sagepub.com/doi/abs/10.1177/0301574220960307

