
INTRODUCTION

The final goal of any orthodontic treatment should be not only to
obtain good function but also to improve facial attractiveness.
The main focus of concern for the Class III patient, presenting a
concave facial profile, a retrusive nasomaxillary area, and a pro-
trusive lower face and lip, may be the profile rather than the
occlusion. However, achieving a harmonious soft tissue profile is
sometimes difficult because a Class III malocclusion is one of the
most challenging problems confronting the orthodontist.1

Class III malocclusion is a condition in which the lower molars
are positioned mesial to the upper molars; lower front teeth are
more prominent than the upper front teeth. The clinical presenta-
tion of Class III malocclusion has a large spectrum ranging from
edge to edge bite to reverses overjet with extreme variation of
underlying skeletal jaw bones, usually concave profile.
Individual with Class III malocclusion may have a combination
of skeletal and dentoalveolar component deformities.2 The com-
ponents of Class III malocclusion can be grouped into following
categories:3

1. Dentoalvelar class III 
2. Functional class III ( pseudo Class III)
3. Class III malocclusion with retruded maxilla
4. Class III malocclusion with mandibular prognathism
5. Class III malocclusion with combination of retruded 

maxilla and mandibular prognathism
6. Combination of above with varying degree of severity. 

Early treatment is commonly indicated for Class III individuals

because if left untreated they will ultimately comprise a substan-
tial percentage of patients seeking orthognathic surgery as adults.
Therapeutic regimes designed to influence the facial morpholo-
gy during the growth period include functional approaches,4-7

chincup therapy,8-12 extraoral traction to the mandibular denti-
tion,13-15 reverse headgears, or facemasks.16-18

Activator is a loose fitting removable appliance which redirects
the pressures of the facial and masticatory muscle on the tooth
and supporting structures to produce improvements in the tooth
arrangements and occlusal relations. 

Figure: 1  Class III activator used in this study

Activator is used to correct mainly jaw relation or adjunct treat-
ment with fixed appliance to minimize the treatment time and
complication of fixed appliance therapy. Though early
orthopaedic correction is a good choice to correct or reduce the

24
1Asstt. Prof. and Head, Department of Orthodontics, University Dental College, Dhaka, 2Lt Col, Graded Specialist in
Orthodontics, CMH, Chittagong Cantt., 3 Prof. and Head Dept. of Orthodontics and Dentofacial Orthopedics, Dhaka
Dental College, Dhaka

Changes in soft tissue profile during the treatment of Class III malocclusion
treated with Class III activator

Mamun MSA1 BDS, FCPS, Hyder MLA2 BDS, FCPS, Hossain MZ3 BDS, PhD

ABSTRACT

Objective: This longitudinal retrospective cephalometric study was undertaken in an attempt to evaluate the effect of
Class III activator on the soft tissue structures in subjects with skeletal Class III.

Methods: The material consisted of cephalometric films of 26 Class III patients (13females and 13 males, with a mean
age of 13.58±4.38 years). Each treated patient was matched before treatment with Class III subject for sex and age.
Differences at T1 and T2 were examined using paired t-test.

Results: After treatment the patients' soft tissue profile improved significantly compare with before treatment. 

Conclusion: Soft tissue changes were found in patients treated by Class III activator in skeletal Class III patients.

Clinical relevance: Class III activator may be an efficient method to improving soft tissue facial profile in Skeletal
Class III malocclusion.
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Class III activator Frontal view (A) and Lateral view (B).



amount of skeletal & dental discrepancy11,19 the Class III activa-
tor can be used successfully in aged patients (non-growing indi-
viduals) if the functional or manual guided position of mandible
is comfortable or tolerable for the patients20,21

The skeletal and dentoalveolar effects of various orthopedic
approaches used in Class III malocclusions have been reported
extensively, whereas available literature comparing the soft tis-
sue responses to treatment,5,14,22-24 and comparison of effects of
different treatment applications is limited.6,15,25 The purpose of
this study was to evaluate the treatment effects of Class III
Activator  therapies on the soft tissue profiles of subjects having
Class III skeletal malocclusion and to compare the changes. 

MATERIALS AND METHODS

Source of materials 

Subjects: from the patients referred to the Department of
Orthodontics and Dentofacial Orthopedics, Dhaka Dental
College and Hospital, Mirpur-14, Dkaha-1206 and Private
Orthodontic Clinic ( Ortho Dental Care), Dhanmondi, Dhaka.
Cphalometric Radiographs: as standardized cephalometric radi-
ographs were prerequisites for this study so other organizations
such as Prescription point Pvt. ltd, Lab aid Hospital Pvt. Ltd.,
Popular Diagnostic etc providing cephalometric radiographs.

Selection criteria

Inclusion criteria:

*  Skeletal Class III malocclusion
* Anterior cross bite
* Growing and grown up individuals whose brought backward

as willingly or manually

Exclusion criteria: 

*  Severe crowding
* Class III malocclusion with Anterior open bite
* Whose mandible cannot brought backward as willingly or
manually
* Non cooperative patient
Landmarks Used in this Study: 
Figure: 2 Landmarks

Prn: soft tissue tip
of the nose, Pg
Pogonion Pgs: Soft
tissue Pogonion,
Ls: labiale superi-
or; Li: labiale infe-
rior, Or (Orbitale),
P (Porion), Ns Soft
tissue Nasion

Lines and linear and angular measurements used in the study: 
Figure 3 Lines and linear and angular measurements

E-line (esthetic line): The aesthetic line (E-line) constructed
between Prn (soft tissue tip of the nose and Pgs (soft tissue
Pogonion), was used as the soft tissue aesthetic line H- Line
(Harmony line) : tangent to soft tissue Pogonion (Pgs) to upper
lip(Ls). Frankfort horizontal plane: horizontal plane passing
through porion and orbitale.

A angle (Soft tissue facial angle) : This angle is  formed by inter-
section of soft tissue nasion (Ns)- (Pgs) soft tissue pogonion  line
and Frankfort Horizontal (FH) Plane , H angle: Angle between H
line and  Ns -Pgs line, Upper lip E-Line: Distance from upper lip
(Ls) to Esthetic (E) line (mm), Lower lip E-line: Distance from
lower lip (Li) to Esthetic (E) line ( mm) K : Soft tissue chin
Thickness(mm): Pg (Pogonion) to Pgs (soft tissue Pogonion) 

Procedures of Data collection

For this prospective longitudinal study, 26 patients with Class III
malocclusion were selected from the patients referred to the
department of Orthodontics and Dentofacial Orthopedics, Dhaka
Dental College and Hospital, Mirpur-14, Dkaha-1206 and
Private Orthodontic Clinic (Ortho Dental care), Dhanmondi,
Dhaka with proper diagnosed by clinical examination, model,
photographs, clinical VTO and lateral cephalograms. The sub-
jects were selected conventionally with the fulfillment of selec-
tion criteria. The subjects were assigned to treatment with Class
III activator. Each subject was asked to wear an Andresen acti-
vator for at least 14 hours a day and to keep their lips together to
form a lip seal when the appliance being worn. The construction
bite for the activator was taken  with the incisors in an edge to
edge or more backward positioned of the mandible brought as
willingly as possible by the patients and separated by 2-3mm. the
mean treatment with activator was 12 months. 
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The first radiographs (T1) were taken before appliance delivery,
and the second radiographs (T2) were taken after achieving a
positive overjet or Class I occlusion (or both) but before second-
phase fixed appliance treatment. The lateral cephaloghrams were
traced and measured by the same investigator. Soft tissue
changes were assessed by three linear and three angular meas-
urements. All procedures such as landmark identification, trac-
ing, and measurement were repeated after a period of 2 weeks by
the same author. the linear and angular measurements were made
to the nearest 0.5 mm and 0.5 degree, respectively. The changes
during treatment were the cephalometric measurements after
activator treatment (T2) minus cephalometric measurements at
start of treatment (T1).

To determine the errors associated with the radiographic tracings
and the measurements, all radiographs were re-traced and re-
measured two weeks after the first procedure. The variables were
normally distributed, and there were no significant differences
between the first and second set of measurements. 

Data analysis

A paired t-test was applied to determine the changes in cephalo-
metric variables. All statistical analysis will be performed using
the standard statistical methods by SPSS software program
(SPSS for windows XP, version 17.0)
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Fegure 4 shows total numbers of patient were 26 (male-13 and Female-
13)

Figure-4 Number of the patient

Figure 5 shows the mean age was 13.58±4.38 (9-22 years), 9-15 years
age group 73% and 16-22years age group 27%.

Figure-5 Age group of the patients

Table 1   Soft Tissue changes after treatment with Class III activator 

Angular
(º)

Linear
(mm)

Variables

A Angle
H Angle

UL-E
LL-E
K

Before
Treatment
Mean ±SD

94.52±4.51
8.69±3.67

6.48±2.55
-0.19±2.51
11.88±2.30

After
Treatment
Mean ±SD

92.15±3.93
12.77±3.38

4.19±2.08
0.63±1.74
10.02±2.14

Change
Mean ±SD

-2.36±2.77
4.08±1.97

-2.29±1.69
0.83±2.02
-1.86±0.62

t

-4.349
10.562

-6.896
2.083
-15.208

P - value

.000*

.000*

.000*

.048*

.000*

*p<.05 statistically significant
Table 1 shows significant changes of all parameters. The H angle increased and soft tissue facial angle. A significant decreased in
thickness was noted in soft tissue chin and the distance of upper lip to E-line while an increase was found in the distance lower lip to
E-line.
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Table 2: Soft tissue changes after treatment with Class III activator compare with male and female and age group.

A Angle(º)

H Angle(º)

UL-E line
(mm)

LL-E line
(mm)

K (mm)

Male
Female
Total

Male
Female
Total

Male
Female
Total

Male
Female
Total

Male
Female
Total

-1.25±3.18
-2.09±2.74
-1.73±2.88

3.00±1.56
4.50±2.17
3.37±2.03

-1.00±0.89
-2.73±1.55
-2.00±1.55

2.31±2.02
0.54±1.68
1.29±1.99

-1.75±0.75
-1.72±0.41
-1.74±0.56

.304

.030

.017

.001

.000

.000

.015

.000

.000

.014

.307

.011

.000

.000

.000

-4.20±1.09
-3.75±3.18
-4.07±1.59

3.80±2.49
3.25±1.77
3.63±2.17

-3.70±1.92
-1.50±0.71
-3.07±1.92

-0.70±1.92
0.25±0.35
-0.43±1.64

-2.40±0.74
-1.75±0.35
-2.21±0.70

.001

.344

.001

.027

.234

.004

.013

.205

.006

.461

.500

.516

.002

.090

.000

-2.38±2.92
-2.35±2.73
-2.36±2.77

3.31±1.91
4.31±2.09
4.08±1.97

-2.04±1.89
-2.54±1.51
-2.29±1.69

1.15±2.43
0.50±1.54
0.83±2.02

2.00±0.79
-1.73±0.39
-1.86±0.62

.012*

.009*

.000*

.000*

.000*

.000*

.002*

.000*

.000*

.113

.265

.048*

.000*

.000*

.000*

*p<.05 statistically significant
Table 2 Soft tissue facial angle decreased more in 16-22 years age group than 9-15 years age group in both male and female. H-line
angle more increased in female specially 9-15 year's age group. Upper lip to E line distances decreased more in 16-22 years age
group in male and 9-15 years group in female. Lower lip E line distances increased more in male than female specially 9-15 years
age group. It is decreased in 16-22 years male age group and both age group in female but not significant. Soft tissue chin thickness
more decreased in 16-22 years male age group.

9-15 years
(Male-8  Female-11)

Mean
Change ±SD

Variables Sex P-Value

16-22years
(Male-5  Female-2)

Mean
Change ±SD

P-Value

Total (9-22 years)
(Male-13 Female-13)

Mean
Change ±SD

P-Value

Figure 6: Superimposition of cephalometric radiographs. (Soft tissue facial profile change)

Assessing soft tissue facial profile change is to superimpose aesthetic line ( E-line) crossing at Occlusal
plane of two serial cephalometric tracings.(Red line= before treatment; Blue line = after treatment). Figure
shows that after treatment the patients' soft tissue profile improved significantly compare with before treat-
ment.
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DISCUSSION

Clinically, patient with skeletal Class III malocclusion often
present with a concave facial profile, a retrusive nasomaxillary
area, and a prominent lower third of the face. The lower lip is
often protruded to the upper lip. The results of the present study
show that conventional Class III activator (Andresen appliance),
in the treatment of skeletal Class III malocclusion can result in
beneficial effects on the maxillofacial complex and skeletal and
facial soft tissues.

Various soft tissue changes combined to improve the Class III

profile a forward movement of upper lip, backward movement of
lower lip and decrease in soft tissue chin thickness, contributed
to the profile more convex related to Class III concave profile.
This results correlate with those of Ngan -1998 and Kilicoglu
and kirlic-1998.2,23 A significant decreased in thickness was
noted in soft tissue chin (-1.86±0.62°,p<.000) and the distance of
upper lip to E-line (-2.29±1.69°, p<.000) while an increase was
found in the distance lower lip to E -line (0.83±2.02°, p<.048)
giving a H angle difference 4.08±1.97, p<.000. Soft tissue facial
angle decreased (-2.36±2.77, p<.000) and more in 16-22 years
age group than 9-15 years age group in both male and female.
Upper lip to E line distances decreased more in 16-22 years age
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Case 1

Before treatment Activator in mouth After treatment with Activator

Soft tissue facial profile improved found in patients treated by Class III activator in skeletal Class III patients

Case 2 

Before treatment Activator in mouth After treatment with Activator

Soft tissue facial profile improved in patients treated by Class III activator in skeletal Class III patients
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group in male and 9-15 years group in female. Lower lip E line
distances increased more in male than female specially 9-15
years age group. It is decreased in 16-22 years male age group
and both age group in female but not significant. Soft tissue chin
thickness more decreased in 16-22 years male age group. The
most of the variable changes more in Bangladeshi population,
which observed in present study probably due to structural dif-
ference of individuals, or co operation of the patients.

CONCLUSION

Based on the cephalometic alteration observed after treatment
with Class III activator, in conclusion followings are suggested: 
No statistically significant changes were observed in mandible
but restriction of forward movement of mandible was beneficial.
The Class III concave profile became more balanced with an
improvement of soft tissue and underlining skeleton.
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