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Abstract The Soft tissue and Skeletal parameters were manually

Emerging soft tissue paradigm is based on the fact that calculated and analysed statistically using SPSS version

soft tissue plays a vital role in function, stability and

esthetics  after  orthodontic  treatment.  Therefore
orthodontic treatment plan should be done considering the
soft tissue morphology too. This study was carried out to
analyse the the soft tissue pattern in Skeletal Class I
subjects with average growth pattern and compare it with
Skeletal Class Il Div | subjects with different growth
patterns for which 120 subjects of 18- 25 yrs age were
selected and their lateral cephalogram were studied. The
subjects were divided into 4 groups of 30 subjects each

based on their skeletal base and vertical growth patterns.

23. Tests performed were descriptives, Pearson correlation
coefficient, One way ANOVA with Post Hoc Scheffe for
intergroup comparison. On comparing the soft tissue and
skeletal parameters of various groups statistically
significant difference was observed in skeletal parameters
SN-MP, FMA, SNB, ANB and Facial height ratio
between Skeletal Class I, Class Il Div 1 (with Average,
Horizontal and Vertical growth patterns). Statistically
no significant difference was observed in soft tissue
parameters between Skeletal Class | and Skeletal Class 11

Div 1 (with Horizontal, Average, and Vertical growth
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pattern except in linear (Subnasale- H line, Rickett’s E
line to upper lip and H- angle) between Skeletal Class |
and Skeletal Class 1l Div 1 with vertical growth pattern.
The that
independently of hard

findings shows soft tissue developes

tissue. However, positive
correlation is observed between hard and soft tissue in
Facial length and Facial depth. Therefore, soft tissue
morphology should be considered independently of hard
tissue for orthodontic diagnosis before treatment planning.
Keywords: Skeletal Class Il Base, Growth pattern, Soft
tissue  parameters, Skeletal parameters, Lateral
cephalometry.

Introduction

Perioral soft tissue drape has unique role in making or
marring the beauty of the face. Angle’s paradigm was
focused comprehensively on the hard tissues considering
that the soft tissues follow it. Subtelnyl stated that
orrelation of soft tissue with hard tissue might not show a
linear correlation as only few soft tissue parameters
directly follow the horizontal and vertical skeletal pattern
of the underlying skeletal structure. Burstone2 has stated
“Analysis of both dental and skeletal patterns alone may
prove inadequate or misleading, for marked variation
exists in the soft tissue covering the dentoskeletal
framework.”

Kim et al in his study showed significant difference in the
length of the soft tissues between Skeletal Class | and
Skeletal Class 1l subjects. Young-Joo Lee et al also
showed that soft tissue variation exists between different
growth patterns of Class Il Div 1 subjects and related the
soft tissue values with the dental inclination. Various
authors state that the soft tissue pattern varies according to
growth patterns.

This study was carried out to analyse the soft tissue
pattern in Skeletal Class | subjects with average growth

pattern and compare it with Skeletal Class Il Div |
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This

understanding of soft tissue features may help improvising

subjects  with  different growth patterns.
the treatment approach so as to satisfy the demands for
esthetically driven orthodontics.

Materials and method

The present was carried out in the Department of
Orthodontics and Dentofacial Orthopaedics, Government
Dental College & Hospital, Ahmedabad. Pre-treatment
lateral cephalograms of 120 subjects with age group of 18-
25 years of which 30 subjects with Class | malocclusion
having pleasant soft tissue profile were taken as controls.
Group | ( Skeletal Class | with Average Growth pattern)
included 30 subjects with Pleasant soft tissue profile,
Angle’s Class | molar and Class | canine relation on
Skeletal Class I base relationship, with normal overjet and
overbite with no craniofacial anomaly, no history of
trauma to face or past orthodontic treatment, no missing or
supernumerary teeth present with clinically present all
teeth except third molar.

Group Il included 90 Subjects having Angle’s Class Il
molar and canine relation on Skeletal Class Il base with
increased overjet and convex facial profile. Group Il is
further divided into three subgroups with 30 subjects each.
They are denoted as Group Il A, Group Il B and Group Il
C as per various growth patterns having Horizontal,
Average and Vertical growth pattern respectively based on
their SN-MP values, Facial height ratio (%), and FMA
values.

The lateral cephalograms were traced by a standard
technique using 2H 0.5 lead pencil on acetate tracing
paper.

Skeletal -Angular and Linear Measurements included
SNA, SNB, ANB, Wit’s appraisal (AO-BO), SN-MP,
FMA, Facial length (S-Gn), Facial depth (N-Go), Facial
height ratio, (S-Go/N-Me). Soft Tisssue Linear and
Angular Measurements included Upper lip length, Basic
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upper lip thickness, Upper lip thickness, Upper lip strain,
Lower lip length, Lower lip thickness, Basic lower lip
thickness, Chin thickness-H, Chin thickness-V, Subnasale
to H-line, Lower lip to H line, Ricketts’ E-line to upper
lip, Ricketts’ E-line to lower lip, Nasolabial angle and H-
angle.

Results & Discussion

Various skeletal and soft tissue parameters thus obtained
were analysed using SPSS version 23. Tests performed
were descriptives, Pearson correlation coefficient, One
way ANOVA with Post Hoc Scheffe for intergroup
comparison.

One way Anova for intergroup comparison of skeletal
parameters showed these groups differ from each other
skeletally for SN-MP, FMA ,SNB, ANB, Facial height
ratio (%) and Wit’s (mm).

One-way Anova test for comparison of soft tissue
parameters between Group I, Group Il A, Group Il B, and
Group Il C showed no statistical difference between these
groups (Murilo Feres et al40). Moreover, Group Il C
showed decreased basic upper lip thickness, upper lip
thickness, increased upper lip strain, increased nasolabial
angle and H angle as compared to Group Il A and Il B.
This finding is in accordance with the study by Tania
Arshad et al29, Wagar Jeelani et al41, and Blanchett et
al42 were they observed an increased nasolabial angle in
vertical growth pattern. Farkli et al43 also showed
increased nasolabial angle and H angle in their study.

The study by Mevlut celikoglu et al44 shows thin upper
lip thickness and increased lip strain for vertical growth
pattern subjects in accordance with the finding of the
present study.

The finding for Basic upper lip thickness is in contrary
with the study by Blanchett et al42 in which a significant
difference was observed in Basic upper lip thickness and

upper lip thickness between various growth pattern and
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increased Basic upper lip thickness and upper lip thickness
in vertical growth pattern.

Statistical high significance (p < 0.001) was observed
when Subnasale to H line (linear) was compared between
Group I, Group Il A, 1l B and Il C, highest being in
Growth 1l C indicating vertical growth pattern due to
posterior positioning of Point Pogonion’.

Rickett’s E line — upper lip (linear) shows statistically
significant difference (p= 0.024) when skeletal Class I
Group was compared with Skeletal Class Il Group with
various growth pattern with maximum being in vertical
growth pattern. This could be attributed to posterior
positioning of the mandible.

This is in accordance with the study by Cristena Boneco et
al45 in which he observed increased Rickett’s E line —
upper lip (linear) in dolichofacial subjects and this is due
to greater lip protrusion in dolichofacial subjects.

No statistically significant difference is observed in soft
tissue parameters of lower lip. (Murilo Feres et al40).
Lower lip thickness (p= 0.199), Basic lower lip thickness
(p=0.305), Chin thickness H (p=0.307), Chin thickness V
(p=0.257), Lower lip to H Line (p=0.051), Rickett’s E
line- lower lip (p=0.55) with more increased value in
Group Il C for Basic lower lip thickness, Lower lip to H
Line, Rickett’s E line- lower lip followed by Group Il B
indicating more posterior positioning of pogonion due to
vertical growth pattern. This finding is in accordance with
the study by Cristena Boneco et al45 and Blanchette et
al42 in which he observed increased thickness of the Basic
lower lip and greater protrusion of lips in relation to H-
line and Rickett’s E- line to mask the lack of skeletal
support in long vertical pattern subjects. This finding for
lower lip strongly correlates with the study by Kazutaka
Kasai46 in which they observed that the lower lip has a

correlation with vertical skeletal pattern more than the

upper lip.
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Lower lip thickness, Chin thickness-H, and Lower lip
length (mm) are the least as compared to Group Il A and
Group 1l B supporting the features for vertical growth
pattern. This finding is in accordance with Mevlut
Celikoglu et al44 , Khalid Ashraf et al47 and Anam Sattar
et al48 in which Lower lip thickness and Chin thickness-H
was least in dolichofacial individuals.

Comparison of soft tissue parameters between Group | to
Group Il A showed no significant difference in soft tissue
parameters except Sn to H-line (P = 0.046) whereas no
significant difference was observed when Group | is
compared with Group Il B.

When Group | was compared with Group Il C highly
statistically significant difference is observed in Sn to H-
line (linear) (p< 0.001) and Rickette’s E line to upper lip
(p=0.027), H angle (P=0.040). This suggests more convex
profile due to retrognathic position of mandible. This
finding is in accordance with the study by Blanchette et
al42 and Cristena Boneco et al45 in which they observed
vertical growth pattern is associated with protrusive lips
and consequent increase in value of Rickette’s E line to
upper lip in vertical growers. This finding is also in
accordance with the study by Anam Rehan et al35 in
which they found Rickette’s E line to upper lip and H
angle are greater in Skeletal Class Il subjects. The finding
for H angle is in accordance with the study by Farkli et
al43 in which they observed increase in H-angle with the
vertical growth pattern subjects.

No significant difference is observed in soft tissue
parameters between Skeletal Class Il Div | subjects with
horizontal, average and vertical growth pattern. This is in
accordance with the study by Murilo Feres et al40.

Since no significant difference was observed in soft tissue
parameters between Group I, Group Il A, Group Il B and
Group Il C, Pearson correlation test was carried out to

correlate soft tissue parameters to skeletal parameters.
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On correlation of soft tissue parameters to Skeletal
parameters in Group |, Basic upper lip thickness showed
highly significant positive correlation to Facial length and
Facial depth (p=0.003 and 0.001) respectively and
significant correlation for upper lip thickness (p= 0.01 and
p=0.015). This is in accordance with the study by
Kazutaka Kasai46 in which he observed the upper lip
shows variation with the position of the jaw and the study
by Young Joo Lee et al7 in which they showed a positive
correlation of Basic upper lip thickness to Facial length
and Facial Depth. Basic upper lip thickness and upper lip
thickness shows negative correlation with ANB. No
significant correlation was observed in upper lip strain,
lower lip thickness, basic lower lip thickness, chin
thickness (H and V), Sn- H line and lower lip - H- line to
skeletal parameters.

Rickett’s E-line- upper lip correlates positively to ANB (p
= 0.004) and SNA (p=0.035) whereas no significant
correlation is observed between Rickett’s E line -lower
lip.

On comparison of soft tissue parameters to Skeletal
parameters in Group Il A Basic upper lip thickness
showed highly significant correlation (p= 0.00 and 0.00)
to Facial length and Facial depth respectively. Upper lip
thickness had positive correlation with Facial length
(p=0.008) but had no correlation with Facial depth. Upper
lip strain, Lower lip thickness, Chin thickness (H and V),
Sn — H line, Upper lip length showed significant positive
correlation with Facial length and Facial depth (p=0.006,
0.001, 0.019, 0.000, 0.006, 0.001, 0.019, 0.000, 0.006,
0.031,and 0.000) respectively and (p= 0.013, 0.007, 0.004,
0.013, 0.033,and 0.000) respectively. Rickett’s E line to
Upper lip and Lower lip had positive correlation with
ANB and SN — MP (p= 0.000 and 0.008) and (p= 0.010
and p= 0.003) respectively. This also showed negative

correlation with Facial length and Facial depth which is
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not significant. This showed that Rickett’s E line
correlates with Vertical as well as Sagittal parameters. H
angle showed positive correlation to ANB suggesting its
Sagittal correlation (p=0.017).

On comparison of soft tissue parameters to Skeletal
parameters in Group Il B Soft tissue pattern of Group Il B
showed non-significant correlation to skeletal parameters.
Sn- H line showed positive correlation with SN- MP (p=
0.02) suggesting that increase in SN- MP angle will
increase linear distance between Sn — H line. Rickett’s E
line to upper lip showed positive correlation to FMA,
ANB, and Wit’s (p= 0.037, 0.025 and 0.039) respectively.
Whereas, H angle showed positive correlation with SNA,
ANB, Wit’s, Facial length and Facial depth (p= 0.008,
0.000, 0.028, 0.009 and 0.009) respectively suggesting it
varies with the position of the maxilla and is affected by
both Facial length and Facial depth.

On comparison of soft tissue parameters to Skeletal
parameters in Group Il C, Soft tissue pattern of Group 11 C
showed significant correlation of Basic upper lip thickness
and Upper lip length to Facial length and Facial Depth (p=
0.027, 0.018, 0.001 and 0.001) respectively. This finding
is in accordance with study by Young Joo Lee et al7 in
which they showed a positive correlation of Basic upper
lip thickness to Facial length and Facial Depth. Similarly,
Basic lower lip thickness also correlates with Facial length
and Facial Depth (p=0.000, 0.000, 0.048) respectively.

In subjects with vertical growth pattern, Facial length and
Facial depth correlates with both Upper and Lower lip
thickness. This finding is in accordance with study by
Young Joo Lee et al7 in which they showed a positive
correlation between upper lip thickness with Facial depth
and between lower lip thickness and Facial length and
Facial depth.

Rickett’s E line to Upper lip showed positive correlation
with ANB and Wit’s (p= 0.032, 0.019). This finding is in
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accordance with study by Merina Joshi et al38 who
observed greater value of Rickett’s E line to upper lip in
Skeletal Class Il subjects. whereas, E line to Lower lip
showed positive correlation to Wit’s (p= 0.011) and SN-
MP and FMA (p= 0.007,0.013) respectively suggesting
dependence of lower lip to vertical skeletal parameters.
This finding is in accordance with the study by Kazutaka
kasai46 in which they observed the lower lip has a
correlation with vertical skeletal pattern more than the
upper lip.

Statistically significant difference was observed between
Skeletal Class | and Skeletal Class Il Div | subjects with
different growth patterns. However soft tissue parameters
when compared between these groups doesn’t show
statistically significant difference except H angle,
Rickette’s E line and Subnasale-H line between Skeletal
Class | and Skeletal Class Il Div I subjects with vertical
growth pattern.This may be due to variable soft tissue
compensation to mask for skeletal discrepancy.

Summary and Conclusion

Stomatognathic system is highly capable of developing
adaptive pattern therefore we need to understand
interaction between hard and soft tissue in different facial
patterns. Statistically significant difference is observed in
skeletal parameters SN-MP, FMA, SNB, ANB and Facial
height ratio between Skeletal Class I, Class Il Div 1 (with
Average, Horizontal and Vertical growth patterns).
Statistically no significant difference is observed in soft
tissue parameters between Skeletal Class | and Skeletal
Class Il Div 1 (with Horizontal, Average, and Vertical
growth pattern except in linear (Subnasale- H line,
Rickett’s E line to upper lip and H- angle) between
Skeletal Class | and Skeletal Class Il Div 1 with vertical
growth pattern.

Our study confirms the findings that soft tissue developes
independently of hard tissue.

However, positive

on
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correlation is observed between hard and soft tissue in

Facial length and Facial depth. Therefore, soft tissue

morphology should be considered independently of hard

tissue for orthodontic diagnosis before treatment planning.

In this study, gender dimorphism is not considered. So

further study with gender dimorphism and large sample

size may be needed.

References

1.

Subtelny JD. A longitudinal study of soft tissue facial
structures and their profile characteristics, defined in
relation to underlying skeletal structures. American
Journal of Orthodontics. 1959 Jul 1;45(7):481-507.
Burstone CJ. The integumental profile. American
journal of orthodontics. 1958 Jan 1;44(1):1-25.

Godt A, Miiller A, Kalwitzki M, G6z G. Angles of
facial convexity in different skeletal Classes. The
European Journal of Orthodontics. 2007 Sep
18;29(6):648-53.

Utsuno H, Kageyama T, Uchida K, Yoshino M,
Miyazawa H, Inoue K. Facial soft tissue thickness in
Japanese children. Forensic science international.
2010 Jun 15;199(1-3):109-e1

Utsuno H, Kageyama T, Uchida K, Yoshino M,
Oohigashi S, Miyazawa H, Inoue K. Pilot study of
facial soft tissue thickness differences among three
skeletal classes in Japanese females. Forensic science
international. 2010 Feb 25;195(1-3):165-e1.

Kim KH, Choy KC, Yun HS. Cephalometric analysis
of skeletal Class Il malocclusion in Korean adults.
The korean journal of orthodontics. 2002;32(4):241-
55.

Lee YJ, Park JT, Cha JY. Perioral soft tissue
evaluation of skeletal Class Il Division 1: A lateral
cephalometric American  Journal  of
Orthodontics and Dentofacial Orthopedics. 2015 Sep

1;148(3):405-13

study.

© 2020 1JDSIR, All Rights Reserved

8.

10.

11.

12.

13.

14.

15.

Somaiah S, Khan MU, Muddaiah S, Shetty B, Reddy
G, Siddegowda R. Comparison of soft tissue chin
thickness in adult patients with various mandibular
divergence  patterns in  Kodava population.
International Journal of Orthodontic Rehabilitation.
2017 Apr 1;8(2):51

Fonseca RJ, Klein WD. A cephalometric evaluation of
American Negro women.
orthodontics. 1978 Feb 1;73(2):152-60.

Uesato G, Kinoshita Z, Kawamoto T, Koyama |,
Nakanishi Y. Steiner
Japanese and Japanese-Americans. American Journal
of Orthodontics. 1978 Mar 1;73(3):321-7.

SE, AG.

comparisons of the dentofacial relationships of two

American journal of

cephalometric norms for

Bishara Fernandez Cephalometric

adolescent populations from lowa and Northern
Mexico. American journal of orthodontics. 1985 Oct
1;88(4):314-22.

Paek IC, Bowman D, Klapper L. A cephalometric
study of of Korean adults. American journal of
orthodontics and dentofacial orthopedics. 1989 Jul
1;96(1):54-9

Bishara SE, Jakobsen JR, Hession TJ, Treder JE. Soft
tissue profile changes from 5 to 45 years of age.
American Journal of Orthodontics and Dentofacial
Orthopedics. 1998 Dec 1;114(6):698-706.

Alcalde RE, Jinno T, Orsini MG, Sasaki A, Sugiyama
RM, Matsumura T. Soft tissue cephalometric norms in
Japanese adults. American Journal of Orthodontics
and Dentofacial Orthopedics. 2000 Jul 1;118(1):84-9.
Erbay EF, Caniklioglu CM, Erbay SK. Soft tissue
profile in Anatolian Turkish adults: Part 1. Evaluation
of horizontal lip position using different soft tissue
analyses. of orthodontics and
dentofacial orthopedics. 2002 Jan 1;121(1):57-64.

American journal

Page4‘ 1 4



Dr. Skanda keerthana.J, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hwang HS, Kim WS, McNamara Jr JA. Ethnic
differences in the soft tissue profile of Korean and
European-American adults with normal occlusions
and well-balanced faces. The Angle Orthodontist.
2002 Feb;72(1):72-80.

Jung MH, Yang WS, Nahm DS. Effects of upper lip
closing force on craniofacial structures. American
journal of orthodontics and dentofacial orthopedics.
2003 Jan 1;123(1):58-63.

Qamar R, Waheed-ul-hameed M. Cephalometric
characteristics of Class Il malocclusion in a Pakistani
sample.

Al-Gunaid T, Yamada K, Yamaki M, Saito I. Soft-
tissue cephalometric norms in Yemeni men. American
Journal of Orthodontics and Dentofacial Orthopedics.
2007 Nov 1;132(5):576-€7.

Kalha AS, Latif A, Govardhan SN. Soft-tissue
cephalometric norms in a South Indian ethnic
population. American journal of orthodontics and
dentofacial orthopedics. 2008 Jun 1;133(6):876-81.
Taki AA, Oguz F, Abuhijleh E. Facial soft tissue
values in Persian adults with normal occlusion and
well-balanced faces. The Angle Orthodontist. 2009
May;79(3):491-4.

BS, Shree VP, Revathi

cephalometric norms for

Kumar P. Dentofacial
Hyderabad population.
Journal of Orofacial Sciences. 2009 Jan 1;1(1):7.
Sharma JN. Steiner’s cephalometric norms for the
Nepalese population. Journal of orthodontics. 2011
Mar 1;38(1):21-31.

Hussein E, Al Khateeb S, Watted N, Aksoy A, Acar
A, Mowais MA. Evaluation of facial soft tissue
parameters for Palestinians using Holdaway analysis.
The Saudi dental journal. 2011 Oct 1;23(4):191-5.
Jain P, Kalra JP. Soft tissue cephalometric norms for a

North Indian population group using Legan and

© 2020 1JDSIR, All Rights Reserved

26.

217.

28.

29.

30.

31.

32.

33.

Burstone analysis. International journal of oral and
maxillofacial surgery. 2011 Mar 1;40(3):255-9.
Kamak H, Celikoglu M. Facial soft tissue thickness
among skeletal malocclusions: is there a difference?.
The Korean Journal of Orthodontics. 2012 Feb
1;42(1):23-31.

ALBarakati SF, Bindayel NA. Holdaway soft tissue
cephalometric standards for Saudi adults. King Saud
University journal of dental sciences. 2012 Jan
1;3(1):27-32.

Ikenna Isiekwe G, Olatokunbo daCosta O, Chukwudi
Isieckwe M. A cephalometric investigation of
horizontal lip position in adult Nigerians. Journal of
orthodontics. 2012 Sep;39(3):160-9.

Arshad T, Shaikh A, Fida M. Comparison of nasal
profiles in various skeletal patterns. Journal of Ayub
Medical College Abbottabad. 2013;25(1-2):31-5.
Gonzalez MB, Caruso JM, Sugiyama RM, Schlenker
WL. Establishing cephalometric norms for a Mexican
population using Ricketts, Steiner, Tweed and Arnett
analyses. APOS Trends Orthod. 2013 Nov 1;3:171-7.
Gupta A, Anand N, Garg J, Anand R. Determination
of Holdaway soft tissue norms for the North Indian
population based on panel perception of facial
esthetics. Journal of Pierre Fauchard Academy (India
Section). 2013 Mar 1;27(1):18-22.

Fadeju AD, Otuyemi OD, Ngom PI, Newman-Nartey
M. A study of cephalometric soft tissue profile among
adolescents from the three West African countries of
Nigeria, Ghana and Senegal. Journal of orthodontics.
2013 Mar 1;40(1):53-61.

Gulati A, Jain S. Comparison of dentoskeletofacial
cephalometric values of Malwa population of Madhya
Pradesh with other racial and ethnic groups. Journal of
Pierre Fauchard Academy (India Section). 2013 Sep

1;27(3):95-101.

LN
i

Page4‘



Dr. Skanda keerthana.J, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

34.

35.

36.

37.

38.

39.

40.

41.

Sharma BP, Xin C. Comparative cephalometric
analysis of angle class Il division 1 malocclusion
between Chinese male and female subjects.
Orthodontic Journal of Nepal. 2014;4(2):21-3.

Rehan A, Igbal R, Ayub A, Ahmed 1. Soft tissue
analysis in class | and class Il skeletal malocclusions
in patients reporting to department of orthodontics,
Khyber college of dentistry, Peshawar. Pakistan Oral
& Dental Journal. 2014 Jan 1;34(1).

Maurya R, Sharma V, Tandon P, Nagar A, Verma SL.
Soft-tissue characteristics of Class 1l division 2
malocclusion in North Indian adult population: A
comparative study. J Orthod Res. 2014 May
1;2(2):97-104.

Robert T. Bergman, John Waschak, Ali Borzabadi-
Farahani, and Neal C. Murphy (2014) Longitudinal
study of cephalometric soft tissue profile traits
between the ages of 6 and 18 years. The Angle
Orthodontist: January 2014, Vol. 84, No. 1, pp. 48-55.
Joshi M, Wu LP, Maharjan S, Regmi MR. Sagittal lip
positions in different skeletal malocclusions: a
cephalometric analysis. Progress in orthodontics. 2015
Dec;16(1):8.

Asif SM, Reddy YM, Sreekanth C, Reddy BV, Raj
GKP, Reddy BR. Evaluation of Soft Tissue
Measurements in Various Skeletal Malocclusions of
Kurnool Population- A Cephalometric Study. Int J
Oral Health Med Res 2016;2(6):41-44.

Feres MF, Hitos SF, Sousa HI, Matsumoto MA.
Comparison of soft tissue size between different facial
patterns. Dental Press Journal of Orthodontics. 2010
Aug;15(4):84-93.

Jeelani W, Fida M, Shaikh A. Facial soft tissue
analysis among various vertical
Journal of Ayub Medical College Abbottabad. 2016

Mar 10;28(1):29-34.

facial patterns.

© 2020 1JDSIR, All Rights Reserved

42,

43.

44,

45,

46.

47.

48.

Blanchette ME, Nanda RS, Currier GF, Ghosh J,
Nanda SK. A longitudinal cephalometric study of the
soft tissue profile of short-and long face syndromes
from 7 to 17 years. American journal of orthodontics
and dentofacial orthopedics. 1996 Feb 1;109(2):116-
3L

Cezairli NS. Comparisons of Soft Tissue Thickness
Measurements in Adult Patients With Various

Vertical Patterns. Meandros Medical and Dental
Journal. 2017 Aug 1;18(2):120.

Celikoglu M, Buyuk SK, Ekizer A, Sekerci AE,
Sisman Y. Assessment of the soft tissue thickness at
the lower anterior face in adult patients with different
skeletal vertical patterns using cone-beam computed
tomography. The Angle Orthodontist. 2014 Jul
7;85(2):211-7.

Boneco C, Jardim L. Estudo da morfologia labial em
pacientes com padréo facial vertical alterado. Rev Port
Estom Med Dent Cir Maxilofac. 2005;46(2):69-80.
Kasai K. Soft tissue adaptability to hard tissues in
facial profiles. American journal of orthodontics and
dentofacial orthopedics. 1998 Jun 1;113(6):674-84.
Ashraf K, Kulshrestha R, Azam A, Shabir S, Kaur H.
Soft tissue analysis of chin, upper lip length and
thickness in patients with different mandibular
divergent patterns-A cephalometric study. Indian
Journal of Orthodontics and Dentofacial Research.
2018 Apr;4(2):88-93.

Sattar A, Ahmed I, Khan T. Assessment of the soft
tissue chins thickness with different skeletal vertical
patterns in Pakistani adults. Journal of Dentistry and

Oral Hygiene. 2018 Jun 30;10(1):1-6.

Abbreviations

Fma - Frankfort Mandibular Plane Angle, Impa - Incisor
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