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Abstract

The vertical dimension of the face is an important aspect that needs to be considered in
orthodontic treatment to achieve facial balance. Changes in vertical dimensions that occur can
affect aesthetics, where the resulting soft tissue profile is a measure of the success of the
treatment. To determine the effect of changes in vertical dimensions on the value of facial harmony
after orthodontic treatment based on Arnett and Bergmann analysis on skeletal Class |
malocclusions in the two study sample groups.

The research sample consisted of lateral cephalometric photos before and after treatment of 60
adult patients who were divided into 2 groups, extraction and non extraction of the first premolars.
Measurements were made using Software Image J 1.52a in 2018 and statistical tests to see the
effect of changes in vertical dimensions on facial harmony values after orthodontic treatment in
skeletal Class | malocclusions based on Arnett and Bergmann analysis, which were then compared
between the extraction and non extraction groups.

Based on the results of the paired t test in the two sample groups, there was no significant
difference in the effect of facial vertical changes (MP-SN) on facial harmony values with an overall
(p > 0.05) in Class | malocclusion. There was no difference in the effect of changes between both
groups of samples with an overall (p > 0.05. Changes in the vertical dimension of the face did not

significantly affect the total facial harmony value, both in the extraction and no extraction groups.
Clinical article (J Int Dent Med Res 2023; 16(2): 681-686)
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Introduction

Malocclusion could be one of the factors
influencing many dental diseases such as an
increase in caries and periodontal disease.1
Malocclusion occurs due to abnormal growth
and development which causes an imbalance in
dentocraniofacial morphology.2,3,4 One of
Angle's classifications of malocclusion is class
1.5-10 This malocclusion is the malocclusion with
the greatest prevalence of about 44% of the

population with normal anteroposterior
relations.5
Orthodontic  treatment of class |

malocclusion in non-growing patients can be
done with camouflage treatment, either with or
without extraction, so that it can cause the
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possibility of changes in vertical dimension.*”1"-14

This change causes the mandible to rotate
clockwise and increases facial
height."""®*Sivakumar and Valiathan stated that
there were significant differences in vertical
dimension in the extraction and non-extraction
groups in Class | malocclusions, where these
changes were relatively larger in the extraction
group.'® According to Cusinamo and McLaughlin,
there was no difference in vertical changes that
occurred without or after premolar extraction.'”
Hosseinzadeh-Nik et al mentioned that treatment
with and without premolar extraction did not
result in a reduction in facial vertical dimension.'®

The vertical dimension of the face is an
important aspect to consider in orthodontic
treatment."® Failure to control vertical growth can
lead to more complex treatments, poor outcomes
and relapse after treatment. A thorough
assessment and accurate diagnostic evaluation
of discrepancies is required in the vertical pattern
of the face to ensure successful treatment.'>?
Changes in vertical dimensions that occur can
affect aesthetics 2%
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reason for

Aesthetics is the main
patients seeking orthodontic treatment. Therefore,
the ultimate goal of treatment modern dentistry
must pay attention to the value of facial harmony
to obtain maximum aesthetics.®'%2-%

Since the discovery of cephalometry in
1931 by Broadbent, the aesthetic harmony of the
face has been regarded as something scientific
and objective because it can be measured.?
Arnett and Bergman's analysis is one of the soft
tissue profile cephalometric analyzes that has
been widely adopted by orthodontists and
maxillofacial surgeons. Facial soft tissue analysis
has harmony value parameters as the key to
determining facial esthetics in orthodontic
treatment. 121617

The value of facial harmony according to
Arnett's research is the value of facial balance
which is assessed from four regions, namely
intramandibular harmony, between jaws, orbit to
jaw and total facial harmony. Assessment of
facial harmony in women and men is
different.>?"2®. But these are not significantly
different except for the A'-B' relationship, the rim'-
Pog' and Glabela-Pog' orbitals.?’ In 2005
Hameed A conducted a study according to Arnett
and Bergman analysis on skeletal Class | and Il
patients visiting a pediatric hospital in Pakistan
and obtained results that were not significantly
different.?® Kalha et al also conducted the same
study in 2008 on the Indian population, the
results were also not significantly different.*

Based on this background, the authors
are encouraged to identify and evaluate the
effect of changes in the vertical dimension of the
face on the value of facial harmony based on
Arnett and Bergmann's analysis before and after
treatment of skeletal Class | malocclusions with
and without extractions at USU FKG RSGM.

Materials and methods

This type of research is observational
analytic with cross sectional design. The
research was conducted at the Orthodontic
Specialist Clinic, USU Dental and Oral Teaching
Hospital (RSGMP) in February 2021. Samples
were patients from a population with a skeletal
diagnosis of Class | malocclusion with ANB = 2°-
4° as many as 60 samples were divided into two
groups, 30 for the group without premolar tooth
extraction and 30 for the group with extraction.

The inclusion criteria of this study are as

follows all skeletal Class | patients with ANB
angle = 2°- 4° who have completed fixed
orthodontic treatment, male and female patients
aged 18-35 years, cephalometric radiographs
before and after treatment were in good
condition, number of complete permanent teeth
at the time before treatment without taking into
account the presence or absence of third molars,
there were no congenitally missing
teeth/agenesis, there were no supernumerary
teeth or anomalous features, and there was no
interproximal grinding and tooth extraction prior
to treatment.

The research tools were a tracing box,
patient tracing acetate paper (0.003 inches thick,
8x10 inches) Ortho Organizer brand, Nikon D90
DSLR camera and Nikon DX AF-S NIKKOR lens
18-105 mm, Excell UFO 260 tripod, black
cardboard, tape and scissors, and the 2018 J
1.52a image software. The material of this study
was lateral cephalometric radiographs before
and after treatment of skeletal Class | patients
with or without the extraction of two premolars.

Research procedure are management of
a license from the Faculty of Dentistry, University
of North Sumatra and a research approval letter
from the Health Sector Research Ethics
Commission, collection of pre- and post-
treatment lateral cephalometric radiographs from
the patient. skeletal class | according to the
exclusion and inclusion criteria obtained from the
medical records of the Orthodontic Specialist
Clinic RSGMP FKG USU, landmarks were
traced on acetate paper above the illuminator
box with a 4H pencil to measure ANB, the black
cardboard is cut in the middle with the same size
as the lateral cephalometry then placed on top of
the tracing box, photographs were taken from
the lateral cephalogram which was placed on top
of the tracing box (the middle of the cut black
cardboard) using a Nikon D90 camera with a
Nikon DX AF-S NIKKOR 18-105 mm lens which
was positioned using a tripod with a distance of
50 cm from the Ilateral cephalometry,
determination of landmark points and reference
lines for measurement, to obtain valid data, an
operator test was first carried out to determine
the cephalometric points before and after
treatment (10 cephalometric photos) with an
intra operator test. If the first and second
determinations do not differ, then the operator is
eligible to carry out these measurements and the
measurement results obtained are recorded then
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the data is processed and analyzed.

Data analysis used before and after
treatment was paired T test if the data was
normally distributed and Wilcoxon if the data was
not normally distributed. Furthermore, to see the
correlation  between variables, Pearson's
correlation test will be used if the data is
normally distributed and Spearman's correlation
if the data is not normally distributed.

Results

Analysis of the mean values of the
variables in the sample group without depilation,
it was found that changes in the vertical face
(MP-SN) and facial harmony values (Md1-Pog',
LLA-Pog', B'-Pog', NTP-Pog', Sn' -Pog', A'-B',
ULA-LLA, Or-A', Or'-Pog', Facial Angle, G"-A'
and G'-Pog') were not significant before and
after orthodontic treatment overall p>0.05 (Table

1),

Variable Pre (X+SD) Post (X=SD) p-value
MP-SN 34.08+6.75 35.09+7.92 0.886
Intramandibular relation
Md1-Pog' 5.2168+0.71 5.2632+0,81 0.644
LLA-Pog' 4.1043=0.67 4.2705=0,77 0.554
B-Pog' 2.2069=0.60 2.2839=0,60 0.492
NTP-Pog' 34.1234=5.44 34.0770+5.03 0.380
Inter Jaw Relation
Sn'-Pog' 9.2011=1.07 0.3415+1.03 0.599
A-B' 6.4168+0,78 6.4615+0,78 0.643
ULA-LLA 2.5917=0.47 2.6233=0.42 0.098
Orbita to Jaw
Or-A' 5.5178+0.75 5.6389+1.20 0.586
Or-Pog' 13.9046+2.20 14.2317=1.51 0.649
Facial Balance
Facial Angle 170.9498+4.52 171.5565+5.25 0.823
G-A' 12.3523+1.15 12.4766=0.94 0.646
G-Pog' 21.0688+1.23 21.2388+1.55 0.582

Table 1. Changes in Mean Vertical Facial
Dimension (MP-SN) and Facial Harmony Values
in the Sample Group Without Removal of the
Maxillary First Premolar.

Variable Pre (X+SD) Post (X+SD) p-value
MP-SN 37.9521+5.88 36.3036+6.03 0.158
Intramandibular relation
Md1-Pog' 5.3532+0,68 5.3440+0,81 0.442
LLA-Pog' 4.2742=0,84 4.2458=0,72 0.378
B-Pog' 2.3322+0,69 2.2570+0,57 0.392
NTP-Pog' 30.9057=4.21 31.5084+3.89 0.609
Inter Jaw Relation
Sn-Pog' 9.7200=0.90 0.5462+1.05 0.612
A-B' 6.6388=0,66 6.4048=0.78 0.588
ULA-LLA 2.4257=0,48 2.2860=0,56 0.226
Orbita to Jaw
Or-A' 6.1928+0.67 6.0401=0.72 0.161
Or-Pog' 13.3418=1.17 14.3314=1.01 0.388
Facial Balance
Facial Angle 168.9331=4.47 168.6083+5.02 0.071
G-A' 12.7537+0.85 12.6973=0.81 0.273
G-Pog' 21.6153=1.17 21.4094+1.29 0413

Table 2. Changes in Mean Vertical Facial
Dimensions (MP-SN) and Facial Harmony
Values in the Sample Group with Removal of the
Maxillary First Premolar.

Analysis of the mean values of the
variables in the sample group with depilation, it
was found that changes in the vertical face (MP-
SN) and facial harmony values (Md1-Pog', LLA-
Pog', B'-Pog', NTP-Pog', Sn' -Pog', A'-B', ULA-
LLA, Or'-A', Or'-Pog', Facial Angle, G'-A' and G'-
Pog') were not significant before and after
orthodontic treatment overall p>0.05 (Table 2).

Based on table 3, it can be seen that in
the group without extraction, after orthodontic
treatment there was an increase in the vertical
dimension of the face (MP-SN) of 0.11 £+ 4.18.

d}n:::;: ln Dx; f;l;e‘;u Harmony Value Dl)l('f;r;npu . pvalue
Vertical dimension Harmony Value
MP-SN 011+418 Intramandibular relation
(p=0.886) Mdl-Pog 005£0.64 0.644 p=0698
LLA-Pog 0.17+0.68 0.334 p=0.193
B-Pog 0.08+0.61 0.492 p=0492
NTP-Pog -0.055584 0.380 p=0.966
Inter Jaw Relation

Sn'-Pog 005:0.%4 0.599 p=0772
A-B 0.04+0.65 0.643 p=0712
ULA-LLA 0.0320.60 0.098 p=0.775

Orbita to Jaw
Or-A 0.2+0.97 0.586 p=0.501
Or-Pog 033+1.68 0.649 =029

Facial Balance
Facial Angle 061+2.9 0.823 p=0275
G-A 0.12+0.91 0.646 p=0457
G-Pog 0.17+1.60 0.382 p=0.366

Table 3. The Effect of Changes in the Vertical
Dimension of the Face on the Value of Facial
Harmony in the Sample Group Without Removal
of the Maxillary First Premolars.

Based on table 3 above, it can be seen
that in the group without extraction, after
orthodontic treatment there was an increase in
the vertical dimension of the face (MP-SN) of
0.11 +4.18.

The results of the study on
intramandibular relations found that the Md1-Pog'
value increased by 0.05+0.64. This suggests
extrusive movement of the lower incisors. The
value of LLA—Pog' increased by 0.17+0.68 and
B'-Pog' increased by 0.08+0.61 indicating that
the length of the lower lip relative to Pogonion
was due to the extrusion of the incisors. The
NTP-Pog' value decreases by -0.05+5.84
indicating clockwise rotation of the mandible.

The results of the value of the relationship
between the jaws showed that the value of Sn' -
Pog' increased by 0.05 + 0.94 indicating
extrusion. This is in line with the increase in the
A' — B' value of 0.04 £+ -0.65 and the ULA - ALL
value of 0.03 = 0.60, which indicates the
correction of the deep bite case in class |
malocclusion, where the distance between the
upper and lower jaws and the distance between
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the upper and lower lips increase in size.

From the results of the orbital to jaw
value, the Or' — A' value increased by 0.12 +
0.97 and the Or' - Pog' value increased by 0.33
+ 1.68. This indicates an increase in the length
of the orbit to the jaw due to extrusion
movement.

The results on facial balance showed
that the face angle value increased by
0.61+£2.99. The value of G' - A' increases by
0.1240.91 and G' - Pog' increases by 0.17+1.60
indicating an elongated face.

The results of the treatment showed that
there was an effect of changes in vertical
dimension to the value of facial harmony
(intramandibular relations, relations between
jaws, orbit to jaw and facial balance), where an
increasein vertical dimension was followed by
an increase in the value of facial harmony in
cases without extraction, but this effect was not
significant with an overall p value of >0.05.

The results of the value of the
relationship between the jaws found that the
value of Sn' - Pog' decreased by -0.17 + 0.86
indicating an intrusion. The value of A' - B'
decreased by -0.23 * .66 resulting in a
shortened maxillary and mandibular relationship.
In class | bimaxillary protrusion malocclusion
with this reduction in value it can be concluded
that the overbite is corrected. The ULA - ALLA
value decreased by -0.14 + 0.65 which means
that in class | bimaxillary malocclusion
protrusion with lips that are difficult to close.
There is a reduction in this value, meaning that
the lips are more relaxed and closed.

The results of the Orbita to jaw value
were obtained with the Or' — A’ value decreasing
by -0.15 £ 0.90 and the Or' — Pog' value
decreasing by -0.01 £ 1.22, which indicates a
decrease in the length of the orbit to the jaw
distance caused by tooth intrusion due to tooth
extraction premolars.

The results of facial balance showed

Difference Harmony Value Difference r
Jaial - x:sp X5 value that the face angle value decreased by -0.32 £
imension ertica armony . .
dimensi Value 6.48 meaning that there were retraction and
Intramandibular . . .
relation intrusion and the lips became competent. The
Md1-Pog’' -0.01+0.67 r=0442 =0.947
LLA—Poi‘ 0.03+087 1=0378 i:o,sso value of G' - A' decreases by -0.06 + 1.01 and G'
S T - Pog' decreases by -0.21 + 1.34 indicating that
{atr Jaw Relaton S = T the face is getting shorter.
163+ 624 Txp -0.23+.66 =088 p=0062
MP-SN ~0.158 ULA-LLA -0.1410.65 r=0.226 p=0.247
p=015%) Orbita to Jaw Group Vertical dimenfion and Difference P-value
Or-A' 0152090 1= 0161 p=0361 Harmony Value X+5D
Or'-Pog’ -001+1.22 r=0.388 p=0.963 Intramandibular relation
Facial Balance Non-extraction R 0.05+0.64
Facial Angle 0324648 1=0.071 p=0786 Extraction Mdl-Pog 0.01 2067 =0.824
G-A' -0.06+1.01 r=0273 p=0761 Non-extraction LLA-Pos” 0.17£0.68
G'-Pog’ 0214134 r=0413 p=0408 Extraction i -0.03=0.87 =0.499
. . Non-extraction R . 0.08+0.61
Table 4. The effect of changing the vertical Extracton B-Pog -03m
dimension of the face on the harmony value of E NTP-Pog’ —0658
the face in the sample group with removal of the — fater Jaw Relation —
. . on-extraction Sn'-Pog’ .00=0.! 5
maxillary first premolar. Exiacion _ : ERUER =038
on-extraction o =0
Extraction AB -0.23=0.66 =0.107
In the group with extraction (table 4), Non-exraion ULALLA T I,
there was a decrease in the vertical dimension Orbita to Jaw
Non-extraction 0.12+0.97
after treatment of -1.63 + 6.24. Exmaction or-A 0132090 -0597
The results of the value of the T or-Pog P .
. . . Xtraction -0.01£1.22 =
intramandibular relation showed that the Md1- Facial Balance
Pog' value decreased by -0.01 + 0.67, which Sonextadion Sudut Wajsh — U
means that intrusion occurred with the extraction — [Noewdion 4, 0122090 e
Extraction -0.06:1.01 -85
of the premolars. The LLA - Pog' value Non-extraction oo 0172160 o
i o8 21+1.34 B
decreased by -0.0310.87 and B' - Pog' Estrction 02134

decreased by -0.08+0.70. This suggests a
reduction in the length of the lower lip relative to
the Pogonion due to intrusion of the teeth. The
NTP — Pog' value increases by 0.60 + 3.59
indicating counterclockwise rotation of the
mandible.

Table 5. Differences in the effect of vertical
dimension and facial harmony values between
the depilation and non-extraction sample groups.

The results of the treatment show that

there is an effect of changes in vertical
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dimension to the value of facial
(intramandibular relations, relations between the
jaws, orbit to the jaw and facial balance), where

harmony

there is a reduction in vertical dimension
followed by a reduction in the value of facial
harmony in cases with extractions, but this effect
has a value not significant with an overall p
value of >0.05.

In table 5, this study also conducted the
Pearson correlation test to see the correlation of
changes in facial harmony values before and
after orthodontic treatment that occurred
between the extraction group and the non-
extraction group. The results showed that there
were no significant differences between the two
study sample groups, both in intramandibular
relations, inter-jaw relations, orbit to jaw and
facial balance with an overall p value >0.05.

Discussion

Based on table 3 above, it can be seen
that in the group without extraction, after
orthodontic treatment there was an increase in
the vertical dimension of the face (MP-SN) of
0.11 £ 4.18. This result is in line with the study
of Chua et al that there was an increase in lower
anterior facial height in the non-extraction
group.®’ In the group with extraction (table 4),
there was a decrease in the vertical dimension
after treatment of -1.63 + 6.24. This decrease in
vertical dimension occurs because the
extraction of the premolars will make the molars
move forward and up, counterclockwise rotation
of the mandible occurs so that the patient's
facial height is reduced.'®%

These results indicate that the extraction
of premolars does not always have an adverse
effect on facial esthetics. These results are the
same as the study of Benedito et al who tested
the hypothesis of the difference between
changes in cephalometric measurements during
orthodontic treatment between the group without
premolar extraction and the group with premolar
extraction in Class | malocclusions that there is
no significant relationship to changes in soft
tissue profile. Aksakalli and Demir A also stated
that there were no differences in facial profile
that occurred before and after orthodontic
treatment in Class | malocclusions.®® Some
researchers reported that the extraction of
premolars did not cause a change or increase in
facial profile, but some other researchers stated

that the extraction of premolars could cause
changes in facial profile.>*

Premolars are the most commonly
extracted teeth for orthodontic treatment due to
their close position to the anterior segment
making it easier to retract and correct crowding
so that the extraction scars can be closed
easily.*"® Premolar extraction is generally
performed in cases of severe crowding and
bimaxillary protrusion to correct the discrepancy
between tooth size and arch length and reduce
protrusion. However, the removal of these
premolars is still controversial due to the impact
it has on the vertical dimension.¢*’

The clinical significance of the results of
this study suggests that the presence or
absence of premolar extraction is not the main
determinant of the effect on the facial profile.
Diagnosis, choice of treatment and correct
mechanism are the things that directly affect the
end result of a face that is considered
satisfactory.>®

Conclusions

The following conclusions are drawn
from the study:

1. The effect of changes in the vertical
dimension of the face on the total value of facial
harmony in Class | malocclusion without
removal of the maxillary first premolar is not
significant with an overall value of p>0.05.

2. The effect of changes in the vertical
dimension of the face on the total value of facial
harmony in Class | malocclusion of the maxillary
first premolar extraction was not significant with
an overall value of p>0.05.

3. There was no significant difference in the
effect of the vertical dimension of the face on the
value of facial harmony between the extraction
groups without removal of the maxillary first
premolar in skeletal Class | malocclusion before
and after orthodontic treatment, with an overall
value of p>0.05

Acknowledgements
The authors of the present study would

like to thank all the participants who enrolled in
this study.

Volume - 16 - Number - 2 - 2023

Page 685




Journal of International Dental and Medical R

ch ISSN 1309-100X

Declaration of Interest

The authors declare no conflict of

interest, financial or otherwise.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

References

Chongthanavanit P, Luppanapornlarp S, Arunpraphan S,
Sirisoontorn |. Relationship of Patients’ Perception of
Malocclusion Related Quality of Life and Orthodontic
Treatment Need in Adults. JIDMR. 2022;15(1):223-29.
Graber TM, Vanarsdall RL,Jr. Orthodontics Current Principles
and Techniques. Missouri: Mosby Inc, 1994:5.

Foster TD. Buku Ajar Ortodonsi, 3rd ed. Jakarta: ECG,
1993:30-8, 174-179, 192-209.

Bhalajhi SI. Orthodontics: The Art And Science, 5" ed. New
Delhi: Arya Medi Pub House, 2012:63-70.

Daljit SG, Farhad BN. Orthodontics: Principles and Practice,
1%t ed. lowa: Blackwell Publishing, 2011: 151.

Sing G. Textbook of Orthodontics, 2™ ed. India: Jaypee
Brothers Medical Publishers, 2007:163.

Fields HW, Sarver DM. Contemporary Orthodontics, 4" ed. St
Louis: Mosby Elsevier, 2007:2, 621-3.

Okeson JP. Management of Temporomandibular Disorders
and Occlusion, 6™ Edition. Mosby: Elsevier, 2008:53.

Nanda RS, Tosun YS. Biomechanics in Orthodontics
(Principles and Practice). Quintessence Publishing Co. Inc,
2010:99.

Perovic T. The Influence of Class Il Division 2 Malocclusion on
the Harmony of the Human Face Profile. MedSciMonit.
2017:23:5589-98.

. Khatoon S, Tikku T, Khanna R, Srivastava K, et al.

Treatment Vertical
Fixed Orthondontic

Cephalometric Assessment of Post
Changes in Patients Undergone
Treatment. Heal Talk. 2018:32-34.
Papadopoulos MA. Skeletal Anchorage in Orthodontic
Treatment of Class Il Malocclusion. Elsevier Ltd. 2013:6-21.
Ravindra N. Esthetics And Biomechanics In Orthodontics.
Elsevier Saunders, 2015:34-35.

Schudy FF. The Rotation of the Mandible the Resulting from
Growth: its Implications in Orthodontics Treatment. Angle
Orthodontics. 1965;35:36-50.

Ahmed M, Shaikh A, Fida B. Diagnostic Performance of
Various Cephalometric Parameters for the Assessment of
Vertical Growth Pattern. Dental Press J Orthod. 2016;21(4):41-
9.

Sivakumar A, Valiathan A. Cephalometric Assessment of
Dentofacial Vertical Changes in Class | Subject Treated with
and without Extraction. Original Article. 2016:869-75.
Cusinamo C, MclLaughlin RP. Effect of First Bicuspid
Extraction on Height in the High-angle Cases. J Clin Orthod.
1993:27:594-6.

Hosseinzadeh-Nik T, Eftekhari A, Shahroudi, Kharrazifard MJ.
Changes of the Mandible after Orthodontic Treatment with and
without Extraction of Four Premolars. J Dent Tehran University
of Med Science Iran. 2016;3(13):199-205.

Zafarmand AH, Zafarmand MH. Premolar Extraction in
Orthodontics: Does it Have any Effect on Patient’'s Facial
Height?." Journal of International Society of Preventive and
Community Dentistry. 2015;5(1):64-8.

Hamdany KA, Kassab NH. Correlation of Vertical Dimension of
Soft Tissue Facial Profiles. Al-Rafidain Dent J. 2010;2(12):243-
53.

Abraham R, Kamath G. Midline Diastema and its Aetiology - A
Review. Dent Update. 2014;41:457-64.

Bagga KD. Limitations in Adult Orthodontics; A Review. J Oral
Health Comm Dent. 2009;3(3):52-5.

Aggarwal |, Singla A. Soft Tissue Cephalometric Analysis
Applied to Himachali Ethnic Population. Indian Journal of
Dental Science. 2016;8(3):124-9.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Changes in Vertical Dimension to Facial Harmony

Nazruddin and et al

Tikku T, Khanna R, Sachan K, Maurya RP, Veram G, Agarwal
M. Arnett’'s Soft- tissue Cephalometric Analysis Norms for the
North Indian Population : A Cephalometric Study. The Journal
of Indian Orthodontic Sociaety. 2014;48(4):224-32.

Saelens NA, De Smit AA. Therapeutic Changes in Extraction
Versus Non-extraction in Orthodontic Treatment. Eur J
Orthod. 1998;25:225-36.

Broadt BH. A New X-ray Technique and its Application to
Orthodontia. Angle Orthod. 1931;1(2):45-60.

Arnett GM. Soft Tissue Cephalometric Analysis: Diagnosis
and Treatment Planning of Dentofacial Deformity. American
Journal of Orthodontics and Dentofacial Orthopedics.
1999:239-53.

Sachin U, Deepak P, Aseem S, Ankur S, Gaurav D.
Comparison of Arnett’'s Soft Tissue Norms of Himachali Male
Population with Caucasian Male Population Using Digital
Tracing Method: A Cephalometric Study. EAS J Dent Oral
Med. 2019;1(4):67-74.

Hameed A, IKhan IJ, ljaz A. Soft Tissue Facial Profile
Analysis in Patients with Class | and Class Il Skeletal Pattern
Visiting Children’s Hospital, Lahore. Pakistan Oral Dent J.
2005;28(2):183-8.

Kalha AS, Latif A, Govardan NS. Soft-tissue Cephalometric
Norms in a South Indian Ethnic Population. Am J Orthod
Dentofacial Orthop. 2008;133:876-81.

Hayasaki SM, Castanha HJF, Janson G, de Freitas MR.
Influence of Extraction and Nonextraction Orthodontic
Treatment in Japanese-brazilians with Class | and Class Il
Division 1 Malocclusions. Am J Orthod Dentofacial Orthop.
2005;127(1):30-6.

Freitas V, Vandilson PR, Pedro CF, dos Santos. Soft Tissue
Facial Profile Changes after Orthodontic Treatment With or
Without Tooth Extractions in Class | Malocclusion Patients: A
Comparative Study. J Oral Biol Craniofac. 2019;9(2):172-6.
Aksakali A, Demir A. Facial Soft Tissue Changes after
Orthodontic Treatment. Nigerian Journal of Clinical Practice.
2014:282.

Hans MG, Groisser G, Damon C, Amberman D, Nelson S,
Palomo JM. Cephalometric Changes in Overbite and Vertical
Facial Height after Removal of 4 First Molars or First
Premolars. Am J  Orthod  Dentofacial ~ Orthop.
2006;130(2):183-8.

Weintraub J, Vig P, Brown C, Kawalski C. The Prevalence of
Orthodontic  Extraction. Am J Orthod Dentofacial.
1989;96:462-6.

W.J.B, Tulley WJ. A Textbook of Orthodontic. Wright, 1986;
pp. 74.

Schudy FF. The Control of Vertical Overbite in Clinical
Orthodontics. Angle Orthod. 1968;38:19-39.

Volume - 16 - Number - 2 - 2023

Page 686




