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ABSTRACT

Context: Class II malocclusion is considered as one of the most prevalent types of malocclusion encountered in
routine orthodontic practice and described by an improper relationship among the upper and lower jaws caused by
dental or skeletal problems or a combination of both. Aims and Objective: To evaluate the effects of early treatment
of Class II Division 1 malocclusion by modified Teuscher activator with lip bumper. Materials and Methods: The
current prospective clinical study consisted of 15 subjects (8 girls and 7 boys) with skeletal Class II Division 1
malocclusion due to retrognathism of the mandible with the mean chronological age of (10.4 = 0.6 years). Lateral
cephalograms were taken before (0) and after (1) treatment. Results: Treatment of growing patients with modified
Teuscher activator led to correction of Class II Division 1 malocclusion by advancement of mandible (SNB; 2.61 ),
increase of mandibular length (Co-Gn; 3.58 mm), restriction of maxillary growth (SNA; 0.13 ), and decrease of overjet
(5.45 mm). Conclusion: Modified Teuscher activator was an effective appliance in managing growing patients with

Class II Division 1 due to mandibular retrusion.
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INTRODUCTION

Class II malocclusion is considered as one of the
most prevalent types of malocclusion encountered
in routine orthodontic practice and described by
an improper relationship among the upper and
lower jaws caused by dental or skeletal problems
or a combination of both.[!! According to McNamara,
Class II malocclusions result mostly from a
relative mandibular retrognathism rather than
from a maxillary prognathism. There are several
important benefits which have been referred to the
early management of Class II malocclusion such
as prevention of the development of dysfunction,
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avoidance of upper incisors trauma as a result of
large overjet, esthetic improvement, psychosocial
advantages for the child during an important
formative period of life, and better prediction for the
adolescent phase of treatment.'” As a consequence,
the treatment of choice for Class II malocclusion
frequently requires mandibular advancement rather
than maxillary retraction. In this respect, and in a
historical sense, functional appliances of different
designs have frequently been used in attempts to
enhance mandibular growth.® Management of
Class IT malocclusion using functional appliances
has become popular since the introduction of
activator by Andersen. Teuscher activator is a
variety of functional orthopedic appliance. Their
actions depended on holding the mandible in
advanced position and create muscle stretching.
To inhibit the forward growth of maxilla, stimulate
condylar growth and improvement of the muscle
pattern.™

The present study was carried out to evaluate
the effects of early treatment of Class II Division
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1 malocclusion by modified Teuscher activator with
lip bumper.

MATERIALS AND METHODS

The present study was conducted from the
Orthodontic Department, Faculty of Dentistry. The
study involved 15 patients (7 boys and 8 girls) with
skeletal Class II Division 1 malocclusion due to
mandibular retrognathism with a mean age of (10.4
+ 0.6 years). The patients were selected to manage
with modified Teuscher activator with lip bumper
[Figure 1] and were followed for (13.6 + 2.1 months).
Parents of all subjects were provided informed
consents.

The criteria for treatment were as follows:
e Skeletal Class II Division 1 malocclusion.
* Dental Class II Division 1 malocclusion.
* Overjet (>6 mm).
* Crowded lower anterior teeth.

Exclusion criteria were as follows:
¢ Abnormal oral habits.
e High mandibular plane angle

* Previous orthodontic treatment or orthognathic
surgery.

e Systemic disease that may influence orthodontic
treatment.

The activator appliance was fabricated according
to the original design of Teuscher, with modification
in the capping of the mandibular front teeth. In
addition to the lip bumper inserted into the headgear
tube placed between the maxillary and mandibular
teeth in the premolars area. Constriction bite was
obtained by the aid of exactobite with 4-5 mm
symmetrical advancement of the mandible every

Figure 1: Teuscher activator with lip bumper
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single step and 2-3 mm bite opening in the molars
region. After insertion and fitting of the appliance,
at every visit, the fit of the appliance was checked
and the progress of the treatment was assessed by
measuring the overjet. Patients were informed to
wear the appliance 14 h/day. Trimming on the occlusal
aspect was performed to encourage the eruption of
teeth. When the treatment goals had been met and
stability seem secured, patients were informed to
wear the activator at night as a retainer and gradual
reduction in the wearing hours was done.

Lateral cephalometric radiographs were
obtained before (T0) and after (T1) treatment. All
patients were informed to bite until the maximum
intercuspation was achieved and their lips in a
relaxed position during the capture.

The reference points and lines used are shown
in Figure 2. Skeletal and dental measurements
were showed in Figures 3-5 and Table 1.

Method error

For intraobserver reliability, all cephalograms
of the present study were manually traced and
measured by one investigator. After 8 days, all
measurements were repeated and the mean
value of both measurements was utilized. The
intraclass correlation coefficient showed excellent
intraobserver reliability test (Table 2).

Statistical analysis

The statistical analysis was achieved using
SPSS software version 21.0 (SPSS, Chicago, IL.,
USA). Data were explored for normality using
a Shapiro-Wilk test that shows it was normally
distributed. A descriptive statistical analysis was
used to present the data as the mean and standard
deviation (SD). Paired sample t-test was used to
evaluate the significance of the difference in the
pre- and post-treatment data.

RESULTS

All included cases had a Class II Division 1
malocclusion and increased overjet more than 6 mm.
Theduration of managementwas(13.6 = 2.1 months).
Mean and SD values for every pre-treatment and
post-treatment of skeletal and dental variables were
calculated as shown in Table 3.

Sagittal analysis

The cephalometric measurements of pre- and
post-treatment are showed favorable treatment
results on the sagittal plane. All variables
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Figure 2: (a) Dental reference points: Upper central incisor apex (Ulap), upper central incisor incisal tip (Ultp), upper first molar
mesial root apex (U6ap), upper first molar mesial cusp tip (U6tp), lower central incisor incisal tip (L1tp), lower central incisor apex
(L1ap), lower first molar mesial cusp tip (L6tp), and lower first molar mesial root apex (L6ap). (b) Lateral cephalometric radiographs
skeletal reference points: Nasion (N), sella (S), orbitale (Or), porion (Po), condylon(Co), anterior nasal spine (ANS), posterior nasal
spine (PNS), point (A), point (B), gnathion (Gn), menton (Me), and gonion (Go). Reference lines C: SN plane (SNP), Frankfort horizontal
plane (FHP), palatal plane (PP), mandibular plane (MP), occlusal plane (OL), upper central incisor long axis line (Ulaxis), upper first
molar long axis line (U6 axis), lower central incisor long axis line (L1 axis), and lower first molar long axis line (L6 axis)

Figure 3: Sagittal skeletal measurements: SNA°, SNB°, ANB®°,
AO-BO (mm), and Co-Gn (mm)

revealed significant changes except SNA (0.13 +

0.22 ). Improvement in the patients profile was
confirmed by a significant increase of both SNB
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Figure 4: Vertical skeletal measurements: FMA°, PP/MP°,
SN/MP°, SN/PP°, N-Me (mm), N-ANS (mm), and ANS-Me (mm)

(2.16 + 0.61) and ANB° (2.73 + 1.36). Linear
measurements in the sagittal plane revealed a
significant increase. The mandibular length (Co-
Gn ) increased by 3.58 = 1.61 mm. Both overjet
and AO-BO mm were significantly decreased by
5.45 + 0.69 mm and 2.79 = 1.22 mm, respectively.
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Table 1: Pre andPost Treatment cephalometric values and the statistical analysis results

Variable Before After Mean SD P value Sig.
Mean SD Mean SD
SNA° 80.02 0.93 79.89 0.80 0.13 0.22 0.103 *
SNB° 73.65 0.96 75.81 0.92 -2.16 0.61 0.000%** sk
ANB° 6.07 1.70 3.34 0.88 2.73 1.36 0.0007%** ek
FMA® 26.48 3.04 217.55 4.61 -1.07 2.75 0.250 NS
SN/PP° 8.79 1.82 8.81 1.77 -0.02 0.79 0.938 NS
PP/MP° 29.91 3.48 30.17 3.00 -0.26 0.69 0.266 NS
SN/MP° 36.70 4.47 37.09 5.50 -0.39 0.73 0.129 NS
N-Me (mm) 104.32 3.09 106.88 3.58 -2.56 0.98 0.000 sk
N-ANS (mm) 45.78 3.21 46.48 3.22 -0.70 0.83 0.026 *
ANS-Me (mm) 58.33 2.69 60.81 3.18 -2.48 1.10 0.000 ks
Co-Gn (mm) 96.00 3.40 99.59 4.33 -3.58 1.61 0.000 ks
U1/SN° 104.65 4.13 102.71 4.49 1.94 2.01 0.014 wE
U1/L1° 123.47 3.55 124.95 4.07 -1.57 0.399 0.003 o
L1/MP° 92.14 5.61 95.67 4.85 -33.53 2.48 0.002 w3
Le/MP° 83.71 3.50 82.48 3.71 1.23 1.64 0.043 *
L1-Me (mm) 36.81 2.20 37.85 2.68 -1.04 0.87 0.004 o
AO- BO (mm) 3.89 0.92 1.10 0.92 2.79 1.22 0.000 ek
Overjet (mm) 8.14 0.48 2.69 041 5.45 0.69 0.000 sk
Overbite (mm) 4.46 1.35 3.21 0.88 1.24 0.96 0.003 w3

P<0.05, NS: Not significant. *P<0.05, **P<0.01, *** P<0.0001

Vertical analysis

The angular measurements in the vertical plane
(FMA : 1.07 £ 2.75), (SN-PP : 0.020 = 0.79 ), (SN-
MP: 0.39 £0.73 ), and (PP-MP : 0.26 = 0.69 ) were
showed a nonsignificant increase. On the other hand,
total anterior, upper anterior, and lower anterior
facial heights measurements revealed significant
increase (N-Me: 2.56 = 0.98 mm), (N-ANS: 0.70 =
0.83 mm), and (ANS-Me: 2.48 = 1.10 mm).

Dentoalveolar analysis

The linear and angular dentoalveolar
measurements  showed  significant changes
except the upper posterior dentoalveolar height
(U6-PP mm). Modified activator management
moved the wupper incisor palatally (U1-SN:
1.94 £ 2.01 ) with an increase in the interincisal
angle (U1-L1: 1.57 = 0.399 ) and led to extrusion
of these teeth (U1-PP: 0.42 + 0.35 mm). On the
other hand, lower incisors extruded (L1-Me: 1.04 =

Figure 5: Dental measurements: U1/SN , U1/L1 , L1/MP
L6/MP , L1-MP (mm), overjet (mm), and overbite (mm)

Furthermore, the overbite showed significant
decrease by (1.24 + 0.96 mm).
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0.87 mm) and moved labially (L1-MP : 1.29 +1.07 ).
Furthermore, the lower first permanent extruded
(L6-MP: 1.64 + 1.22 mm) and tipped mesially (L6-
MP : 1.23 + 1.64 ). Highly significant reduction of
overjet (5.45 = 0.69 mm), (AO-BO: 2.79 + 1.22 mm),
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Table 2: Skeletal and dental measurements

Landmark

Definition

Skeletal measurements

SNA Angle formed between Sella, nasion and point A

SNB

ANB

FMA

SN/PP

PP/MP
SN/MP

N-Me (mm)
N-ANS (mm)
ANS-Me (mm)
Co-Gn (mm)
Dento-alveolar measurements
U1/SN

U1/L1

L6/MP

L1/MP

L1-MP (mm)
AO-BO (mm)
Overjet (mm)

Overbite (mm)

Angle formed between Sella, nasion and point B

Angle formed between point A, nasion and point B
Frankfort’s mandibular plane angle.

Angle formed between Sella-nasion and palatal plane.
Angle formed between Palatal plane and mandibular plane.
Angle formed between Sella-nasion and mandibular plane.
Total face height

Upper anterior face height

Lower anterior face height

Mandibular length

Angle formed between Upper incisor axis and sella-nasion

Interincisal angle

Lower first permanent molar crown angulations to mandibular plane

angle formed between Lower incisor and mandibular plane

The distance between the lower incisor cusp tip and the mandibular plane

The points of contact on the occlusal plane from points A and B

Horizontal distance between upper most protruded incisor and lower incisal edges

The vertical overlap of mandibular incisors by the maxillary incisors during occlusion

and overbite (1.24 = 0.96 mm). Figures 6 and 7
illustrate the pre- and post-treatment of intra- and
extra-oral changes.

DISCUSSION

The activator functional appliance obviously
produces dental and skeletal changes on growing
subjects with Class II Division 1 relationship.
These changes are not equally distributed
throughout the craniofacial complex. The aim
of current study was to evaluate the skeletal
and dentoalveolar changes on cases with Class
II Division 1 relationship due to mandibular
retrognathism treated by modified Teuscher
activator with lip bumper.

Maxillary effects

The treatment with modified Teuscher activator
showed inhibition of the maxillary growth. That may
due to the forward advancement of the mandible by
the activator which might be produced retrusive
force to the maxilla. In addition, the lip bumper force
exerted by labial muscles. This may illustrate by
nonsignificant decrease of SNA (0.13 = 0.22 ). This

Indian J Dent Adv 2017; 9(3): 144-151

result was in harmony with previous studies.’?%8
However, it was not in line with the results of Dalci
et al.™

Mandibular effects

The most evident changes of the modified
activator were on the mandible. Forward
advancement of mandibular landmarks and
increase in the mandibular length showed highly
significant increase in (SNB) and (Co-Go mm),
respectively. These outcomes could be explained
by the mandibular adaption to the new advanced
position. Several studies were similar to the findings
in this study.®” On the other hand, these results
were disagreed with Lux et al."” and Janson et al.¥

Effects on the vertical dimension

In this study, the management with modified
activator seems to increase the facial height.
The linear measurements (N-Me), (N-ANS), and
(ANS-Me) showed significant increase, while the
angular measurements (FMA ), (SN-PP ), (SN-MP ),
and (PP-MP ) revealed nonsignificant changes. This
may due to backward rotation of the mandible.
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Figure 7: (a-h) Post-treatment photographs showing correction of Class II Division 1 malocclusion

Therefore, it is imperative to avoid high angle cases Dentoalveolar effects
to be treated with modified activator. These findings In the present study, the maxillary incisors
were in line with other studies."!3 showed pronounced extrusion, palatal movement,
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Table 3: Intra-class correlation coefficient (ICC)

Variables ICC
SNA 0.85
SNB 0.88
ANB 0.81
FMA 0.85
SN/PP 0.89
PP/MP 0.82
SN/MP 0.92
N-Me (mm) 0.98
N-ANS (mm) 0.98
ANS-Me (mm) 0.91
Co-Gn (mm) 0.97
U1/SN 0.87
U1/L1 0.92
L6/MP 0.94
L1/MP 0.87
L1-MP (mm) 0.82
AO-BO (mm) 0.95
Overjet (mm) 0.86
Overbite (mm) 0.89

and alter in their axial inclination, in spite of these
teeth being notched in the acrylic. The relation
of upper incisors to the cranial base (U1-SN)
and (U1-NA) reduced significantly which in turn
indicates palatal tipping of these teeth. Furthermore,
the distance from the incisal edges to the palatal
plane (U1-PP) was increase significantly. These
results were supported by previous studies.>13-1%

On the other hand, the axial inclination of lower
incisors to the mandibular plane (L1-MP ) and
the distance of the mandibular incisors (L1-MP)
presented significant increase to the mandibular
plane. This change in the lower incisors might
be due to the use of lip bumper with Teuscher
activator combined that might break the muscular
equilibrium zone and enhanced the proclination of
lower incisors. This results were in agreement with
other previous studies.!'16:17

Regarding the lower permanent first molar,
the treatment with modified Teuscher activator
produced significant changes in the position of
these teeth in relation to the mandibular plane. The
significant increase in the angle (L6-MP ) indicated
mesial drift of these teeth. This might be due to the
forward mandibular advancement. Furthermore,
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the significant increase in the distance (L6-MP)
indicated extrusion of the lower first permanent
teeth. These findings were similar to other
studies.®1819

CONCLUSIONS

1. The modified Teuscher activator is an effective
appliance in the treatment of growing patient
with Class II Division 1 relationship due to
mandibular retrusion

2. The modified Teuscher activator has skeletal
effects in the sagittal plane by retardation of
the maxilla, stimulates the forward growth of
the mandible and

3. The overjet was reduced due to increase the
forward growth of the mandible, palatal tipping
of upper incisors, and flaring of lower incisors

4. The improvement in facial profile appearance
follows the alteration in the underlying hard
tissue structures

5. Further studies are required to assess the long-
term stability of the observed changes on hard
and soft tissues.
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