
-unctional appliances have been used in
0rthodontics since their introduction 

by Pierre Robin ahuost one hundred years 
ago, however, our understanding of how 
they bring about orthodontic correction is 
still limited. This article is a brief overview 
of their bistory, mode of action, advantages 
and disadvantages, and includes the resnlts 
of a study of attempts to control and 
mininńse their side-effects using a recenl 
devleopment in functional appliances: the 
'Teuscher Appliance'. This appliance 
combines a high-pull headgear witb the 
activator, and is designed to reduce the 
often reported side-effects of functional 
appliances. The skeletal and dentoalveolar 
effects of treatment with the Teuscher 
Appliance on 40 consecutivelv-treated 
patients are reported and illu�trated with 
four individual case reports. The resnlts 
showed that the skeletal effect on the maxilla 
was a retardation of the normal forward and 
downard growth in 80 per cent of the cases, 
and that mandihnlar growth in 70 per cent 
of cases was forward. In patients whose 
mandibnlar growth was primarily in a 
vertical direction, such growth conld be 
ascribed mainly to posterior rotation of the 
maxilla and/or the fact that the acrylic 
covering the !ower posterior teeth to correct 
a deep bite was removed, promoting the 
eruption of these teeth and increasing the 
anterior vertical development. The 
dentoalveolar changes were characterised by 
retroclination of the maxillary incisors in 90 
per cent of the patients, and were due to 
insufficient torque control bv the bnilt-in 
torque springs, which need further 
development. The mandibnlar incisors were 
well controlled by capping. The statistical 
analysis showed an inverse correlation 
between the initial incisor inclination and the 
change during treatment. This suggests that 
proclination of the lower incisors, as 
previously reported, is not a contra­
indication to functional appliance treatment. 
prmided the appliance is correctly designed. 
Overall, this study showed considerable 
individual response to treatment, and that 
the occlusal correction occurred through a 
combination of skeletal and dentoalveolar 
changes. (Anst Orthod J 1996:14:133-1-!2) 
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Introduction 

Orthodontic treatment with 
functional appliances has been available 
since the beginning of this century. One 
of the first known functional appliances. 
'the mono bloc', was introduced at a 
conference in Paris in 1926 by Pierre 
Robin. 1 This appliance had been 
developed at the beginning of the 
century for the treatment of patients 
with Pierre Robin syndrome. Patients 
with this syndrome have extreme 
retrognathia of the mandible at birth and, 
as a result, the tongue is so far back in the 
pharynx that there is a risk of 
suffocation. Several years Iater, the same 
appliance was modified by Pierre Robin 
himself for the treatment of patients with 
Class II malocclusions which were in 
combination with extreme overjet. 

An appliance, which was fairlv 
similar to Pierre Robin's ·monobloc', wa·s 
introduced in the 1930s in Norway by 
Viggo Andresen. This appliance, at first 
called 'the Norwegian System', and later 
known as ·the Andresen Activator' 2

•
3 was 

designed to be used in treatment of Class 
II malocclusions, but later was also used 
for treatment of open bite and Class III 
malocclusion. Inspired by the success of 
the Andresen Activator. a number of 
similar appliances were later developed 
in Scandinavia and Germany. Of these, 
the best known are the Harvold­
Activator, 4 the Bionator, 5 the Bimler 
appliance,6 the Kinetor· and the Friinkel 
appliance8 (also called 'the Function 
Regulator·. These appliances were all 
made on the basis of a construction bite 
taken with the mandible in a protruded 
position. which was usually equal to the 
degree of overjet and Class II molar 
relation. As a result of this protruded 
position of the mandible, the activity of 
the masticatory muscles is increased. 

This is particularly true for the retractor 
muscles; that is, the posterior part of the 
temporal muscles and the suprahyoid 
muscles that attempt to pull the mandible 
back to its original position. The muscle 
forces developed through this stretching 
of the retractor muscles, as well as the 
elastic forces resulting from the 
stretching of the muscles, are transferred 
through the appliance to the teeth in 
both the upper and lower jaws; as well as 
to the jaws.9-w Severa) studies have shown 
that functional appliances can inf luence 
the growth of the maxilla, 12• 1 3 but there 
are stili differing opinions as to the 
ability of these appliances to stimulate 
mandibular growth. This question was 
studied by Bjork in relation to the 
Andresen activator. Bjork14 found that the 
activator had no elear inf luence on the 
growth of the jaws, but that the effect of 
the appliance was limited to the 
dentoalveolar structures. Harvold and 
Vargervik11 carne to a similar conclusion 
in their study of the influence on the 
growth of the jaws of the Harvold­
Woodside activator in a sample of 120 
patients with Class II malocclusions 
treated with this appliance. 
McNamara, 16•1' however, found increased 
mandibular growth of about I mm per 
year in patients treated with the Function 
Regulator appliance, when compared 
with controls . He concluded that this 
appliance had a stimulating effect on 
mandibular growth. The Function 
Regulator appliance differs from most 
other functional appliances in that it has 
buccal shields designed to keep the 
cheeks and lips away from the dental 
arches in order to obtain a passive width 
increase of the arch.818 Other than the 
studies of the Function Regulator 
appliance by McNamara, there are few 
reports in the literature to support the 
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contention that functional appliances 
accelerate mandibular condylar 
g r ~ w t h . ' ~ ' ~ ~  

As the effects of functional 
appliances are closely related to the 
growth of the face, they are primarily 
used in patients who are in an active 
growth phase. It is also important to 
recognize that, besides the intensity of 
growth, the direction of the growth of 
the jaws is crucial to the effectiveness of 
functional appliance treatment. The 
direction of mandibular condylar growth, 
as demonstrated by Bj~rk ,~l -"  is not only 
closely related to the general direction of 
growth of the mandible, but also to its 
rotations. For the same reasons, it is 
important to use functional appliances 
for patients whose growth is expected to 
be primarily in a downward and forward 
direction; not in a vertical direction. 
Therefore, treatment with this type of 
appliance is not suitable for patients who 
exhibit a posterior growth direction of 
the condyles and a tendency to posterior 
rotation. 

The side-effects that have been 
associated with orthodontic treatment are 
both skeletal and dentoalveolar. The most 
commonly reported skeletal side-effect is 
posterior or backward rotation of the 
maxilla and mandible.23,25 With regard to 
the maxilla, this side-effect has been 
related to the application of excessive 
force to the maxillary complex as well as 
an unfavourable direction of force 
transferred through the appliance to the 
maxilla. With regard to the mandible, it 
has been reported that the anticipated 
forward direction of growth was, instead, 
expressed as vertical growth during 
treatment. This outcome has been 
attributed to a disproportionate increase 
in anterior facial height (AFH) in relation 
to the increase in posterior facial height 
(PFH) during the treatment period. The 
increase in anterior facial height is the 
result of the eruption of the upper and 
lower posterior teeth and vertical sutural 
growth of the maxilla. The increase in 
posterior facial height is primarily the 
result of condylar growth, and also of the 
lowering of the lateral cranial base 
together with the articular fossa during 
the growth period. Disproportionate 
increases in AFH and PFH, respectively, 
result in either anterior (forward) or 
posterior (backward) rotation of the 
mandible which, in turn, results in a 
positive or a negative effect on 
mandibular displacement re~pectively.~' 
As well as the side-effects of functional 

DISTRIBUTION OF PATIENTS TREATED WITH THE TEUSCHER APPLIANCE 

(Pretreatment, posltreatment ages and treatment time; yrs, mos.) (N=40) 
CASE NO 

AGE 

Fig. 1. Age and sex distribution in 40patients treated with the Teuscher Activator 
appliance. The individual treatment times are indicated in months. 

Fig. 2A. Intra-oralphotograph of a 
patient with a Teuscher Activator. 
The torque springs at the incisors are 
placed to control the inclination of 
these teeth. Note the intra-oral part of 
the headgear is bent up behind the 
molar tubes to prevent the patient 
from using the appliance without the 
headgear. 

appliances on the growth of the jaws, 
undesirable effects of these appliances 
are also seen on the dentoalveolar 
structures. The most common side-effect 
here is retroclination of the maxillary 
incisors and proclination of the 
mandibular incisors, which may prevent 
forward growth of the mandible during 
treatment." 

Fig, 2B. The Teuscher Activator with 
conventional Hawley labial wire. This 
design is used when the maxillary 
incisors are proclined, pre-treatment, 

In an attempt to prevent unwanted 
skeletal and dentoalveolar effects, 
appliances have been developed during 
the last decade that combine either a 
cervical or a high-pull headgear with the 
activator appliance. This appliance 
combination has been described by 
Pfeiffer and Grobety2' and, in a different 
modification, by T e u s ~ h e r . ~ ~  The intent 
with these combination appliances is, 
first, to minimise the tendency to 
downward and forward growth of the 
maxilla; second, to control the eruption 



Variable Girls (N = 17) (Boys (N = 23) 

(Horizontal) 
(degrees) Mean SD Range Mean SD Range Sign.Diff. 

s-n-ss 81.8 3.3 76.0-88.5 81.0 2.7 76.0-86.0 N.S. 
s-n-pg 77.4 2.4 71.0-80.5 75.8 2.8 70.0-81.5 N.S. 
s-n-sm 76.2 2.6 70.0-80.0 74.9 2.8 69.5-81.0 N.S. 
ss-n-pg 4.5 2.1 1.0-8.0 5.2 2.2 2.0-9.0 N.S. 
ss-n-sm 5.9 1.7 2.5-8.5 6.1 2.1 2.5-10.0 N.S. 
NL-ILs 113.9 5.4 103.0-122 113.0 4.3 106.0-121 N.S. 
NSL-ILs 108.5 6.1 96.0-118 106.4 4.9 95.0-114 N.S. 
ML-ILi 96.2 5.6 84.0-103 95.7 5.9 80.5-106.5 N.S. 

Vertical 
(degrees) 

NSL-NL 5.9 2.7 1.5-12.0 6.3 2.6 1.0-11.0 N.S. 

NSL-ML 33.6 5.1 26.0-44.0 32.9 4.1 23.5-40.0 N.S. 

NL-ML 27.6 5.0 18.0-37.5 26.5 4.5 17.5-36.5 N.S. 

NL-OLs 13.1 3.4 6.0-19.0 13.1 3.0 7.0-19.5 N.S. 

ML-OLi 19.9 3.3 14.0-25.0 17.5 2.6 13.5-22.0 * 
ILs-ILi 120.5 6.1 113.0-134.0 121.4 5.9 108.0-132 N.S. 

*P<.05 **Pc.01 ***P<.OOI 

Table I. Pre-treatment facial morphology in girls-boys (N=40) 
(angular measurements). 

of the maxillary posterior teeth in order 
to maximise forward growth of the 
mandible; and third, to control the 
inclination of the maxillary and 
mandibular incisors.2829 In order to 
achieve these criteria, several of these 
appliances have built-in torque springs 
to maintain the inclination of the 
maxillary incisors where indicated. The 
position of the mandibular incisors is 
maintained by capping these teeth: 
acrylic is placed, both incisally and 
labially, to prevent them from tipping 
forward during treatment. Among the 
functional appliances that combine a 
headgear with an activator is the 
Teuscher Activator'; this appliance has 
gained great popularity in recent years 
because it is designed to prevent the 
previously described undesirable side- 
effects of some functional 
 appliance^.^^,^^ 

The purpose of the present study is, 
first, to analyse the skeletal and 
dentoalveolar changes in a group of 
consecutively-treated patients treated 
with the Teuscher Activator appliance; 
and second, to illustrate individual 
variations in response to treatment of 
selected patients treated with this 
appliance. 

Material and method 
The material for this study consisted 

of lateral head films and study casts taken 
before and after treatment of 40 
consecutively-treated patients from the 
Public Orthodontic Clinic in Halmstad, 
Sweden. The patients included 17 girls 
(from 9 years, 1 month to 13 years) and 
23 boys (from 8 years, 4 months to 13 
years, 1 month) (Fig. 1). The average age 
at the beginning of treatment was the 
same for both groups (namely, 10 years, 5 
months). The average treatment time was 
1 year and 5 months for the girls and 1 
year and 8 months for the boys. All 
patients were treated by the same 
orthodontist and had had no other 
orthodontic treatment prior to treatment 
with the functional appliance. All the 
patients in this study had a Class I 
malocclusion with an increased overjet 
irrespective of the degree of overbite 
prior to treatment. 

The construction bite for the 
headgear-activator appliance was taken 
with the mandible advanced from 3-6 
mm; in no patient was the advancement 
greater than 6 mm. In patients in whom 
a correction greater than 6 mm was 
necessary, a new appliance was 
constructed when it could clinically be 
determined that the initial appliance was 
no longer active. The maximal bite 
opening with the activator was 4 mm. 

No adjustment of the acrylic covering 
the occlusal surfaces of the posterior 
teeth was carried out at the insertion of 
the appliance. In patients with a deep 
bite, the acrylic over the mandibular 
posterior teeth was removed at their 
second or third subsequent visit; this 
was done in order to obtain correction of 
the deep bite by allowing the mandibular 
posterior teeth free eruption when the 
appliance was in the mouth. All patients 
included in this study wore the 
appliance to a greater or lesser extent, 
and only patients in whom it could be 
ascertained clinically that the appliance 
had not been used at all were excluded 
from the study. The method used for 
clinically determining whether the 
patient had worn the appliance was 
described in a previous article30 A 
detailed evaluation of actual individual 
co-operation has not been made in this 
study. 

The details of appliance design and 
construction have previously been 
described by T e u s ~ h e r ~ ~  and Stockli and 
T e ~ s c h e r ~ ~  so this author will add only 
that the appliance was constructed as 
originally described with some slight 
 modification^.^^ The torque springs, seen 
in Figure 2A, were used in 32 patients; 
whereas, in eight patients, the maxillary 
incisors were so proclined that a 
conventional Hawley wire (Fig. 2B) was 
used instead, in order to promote 
uprighting of these teeth during 
treatment. The torque springs were 
intended to maintain the inclination of 
the maxillary incisors and to prevent a 
tendency to retroclination often 
observed during treatment with 
conventional activator appliances. The 
maxillary incisors were capped by 
acrylic both lingually and incisally to 
prevent undesirable extrusion and 
retroclination. The inclination of the 
mandibular incisors also was 
maintained by capping these teeth with 
acrylic lingually, incisally and labially. 
The outer arms of the occipital 
headgear were adjusted to provide a 
direction of pull that was upward and 
backward, and between the centre of 
resistance of the maxillary dentition 
and the maxilla proper (Fig. 3). The 
force used was approximately 300 gf., 
which was adjusted and, if necessary, 
increased at subsequent visits. All 
patients were told to use the appliance 
at night and their treatment progress 
was monitored at monthly visits to the 
orthodontic office. 



Measurement (Sagittal Angular) Mean SD 

Maxillary Position 
S-n-ss 

Mandibular Position 
S-n-pg 

Mandibular Apical 
Base Position 
S-n-Pt.B 

Sagittal Jaw Relation 
ss-n-pg 

Sagittal Apical 
Base Relation 
A-N-B 

Maxillary Incisor 
Inclination 
NL-ILs 

Maxillary Incisor 
Inclination/Cranial Base 
NSL-ILs 

Mandibular Incisor 
Inclination 
ML-IL i 

Min Max 

able IIA. Pre-Post Treatment Differences. 

Measurement Vertical Angular) Mean SD Min Max Diff 

Maxillary Inclination 0.9 1.2 -1.5 3.0 *** 
NSL-NL 

Mandibular Inclination 0.1 1.4 -2.5 3.5 N. S. 

Vertical Jaw Relation 0.6 1.7 -4.0 3.0 * 
NL-ML 

Maxillary Zone 
NL-OLS 

Mandibular Zone 0.3 2.6 -6.0 5.0 N. S. 
ML-OLi 

Interincisor Angle 7.8 7.5 -7.0 26.0 *** 
ILs-IL i 

Table IIB. Pre-Post Treatment Differences (Teuscher) 

At these visits the appliance was 
examined for its use as previously 
d e s ~ r i b e d . ~ ~  The torque springs were 
checked for correct placement and, if 
necessary, activated to contact the 
maxillary incisors passively near the 
gingival level. The activation of the 
headgear was checked last of all and the 
force adjusted as required. 

Study casts and lateral cephalometric 
head-films were taken before and after 
treatment with the Teuscher Activator 
appliance. In several patients, additional 
treatment with fixed appliances was 

found necessary to obtain an ideal 
occlusion of the teeth. This phase of 
treatment, however, is not included in 
this study. 

Analysis of the lateral head-films was 
carried out by digitising tracings of the 
original head-films on a Hi-Padm digitiser 
and by subsequent computer analysis. 
The morphological analysis, before and 
after treatment, included a series of 
measurements conventionally used in the 
cephalometric analysis described by 
Bjork (Fig. 4).31 The data analysis was 
carried out by means of a computer 

program (TIOPST* especially developed 
for cephalometeric morphological 
analysis and growth analysis. An IBMm 
(Model PS 2-386) computer connected to 
a printer (IBMm Graphics Printer) was 
used in addition to a Hewlett PackardTM 
(Model 7475) which yielded plots of the 
individual films as well as 
superimpositions that served as plot 
checks for correct input during the 
digitisation of the films. 

The data analysis was carried out 
using the computer program 'Statviewm' 
which permits statistical analysis on the 
Macintoshm computer. The paired t-test 
was used to analyse the significance of 
the differences between pre- and post- 
treatment measurements. Simple 
regression analysis was applied to 
selected measurements. 

Results 
Analysis of the patients' facial 

morphology before treatment showed no 
statistical differences between the girls 
and the boys with respect to their sagittal 
angular measurements (Table I). The 
author also found no statistically 
significant differences between the girls 
and boys in their vertical angular 
measurements; except for the 
mandibular zone which was significantly 
greater in the boys (p < .05). The analysis 
further showed that both groups of 
patients, on average, were characterised 
by normal maxillary protrusion and 
mandibular retrognathism resulting in an 
increased sagittal jaw relation. The 
maxillary incisors were, on average, 
proclined in relation to the maxilla, as 
well as to the cranial base. The 
mandibular incisors were similarly 
proclined in relation to the mandible in 
both groups. Because of the great 
similarity between the two groups, the 
morphological measurements were 
combined for subsequent analysis of the 
changes during treatment. 

Comparison of the sagittal morpho- 
logical measurements before and after 
treatment showed statistically significant 
changes of all sagittal measurements; 
with the exception of the inclination of 
the lower incisors (Table IIA and Figure 8). 
The maxilla was, on average, slightly 
more retruded following treatment 

* TIOPSm Developed by Dr. Jens Bjflrn-Jflrgensen, 
Roskilde. Denmark 
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Fig. 3. Direction of pull of the extra-oral occipital traction. 
Note that the outer arms are placed between the centre of 
resistance of the maxillary dentition (CRd) and the centre of 
resistance of the maxilla proper (CRm) to prevent undesirable 
tipping of the maxilla and the maxillary dentition. 

L 

Fig. 4. Reference points and lines used in the analysis of the 
lateral head-film. 

(Mean S-n-ss -0.6' k 1.1), but with great 
individual variation. In 60 per cent of the 
patients the maxilla was more retruded 
after treatment; the protrusion remained 
unchanged in 25 per cent. After 
treatment only two patients had a more 
protruded maxilla (2 1.5') (Fig. 5). 
Mandibular prognathism improved in 
approximately 70 per cent of the 
patients, remained unchanged in five 
patients (12 per cent) and deteriorated 
in four patients (10 per cent) This 
reduction in mandibular prognathism in 
these patients, however, did not exceed 
1.5 degrees (Figure 6). 

The changes in maxillary and 
mandibular incisor inclination during 
treatment also are of interest. The 
author's analysis showed that the 
maxillary incisors, on average, were 
retroclined 6.6 degrees (k5.3) during 
treatment. Of particular interest is the 
fact that this retroclination was seen in 
90 per cent of the patients (Fig. 7) of 
which 25 per cent showed a change 
greater than 10 degrees. Only two 
patients showed a slight proclination of 

the teeth during treatment (2.5'). 
No statistically significant change was 
observed in mandibular incisor inclination 
(Table I1 A). In 50 per cent of the patients, 
a proclination could be observed and in 35 
per cent there was a retroclination of the 
incisors. The proclination in one patient 
was as much as 16 degrees; however, this 
patient had severely retroclined 
mandibular incisors prior to treatment 
(Figure 8). The change in inclination in all 
other cases was moderate (<Â±5O) 
Comparison of pre-treatment mandibular 
incisor inclination with the changes 
brought about during treatment showed 
that the incisors which were retroclined 
prior to treatment became more proclined. 
The incisors that were proclined before 
treatment were less proclined post- 
treatment (Fig. 9). The correlation diagram 
illustrates the association between the pre- 
treatment inclination of the mandibular 
incisors and the change during treatment 
with an R2 value of 0.57. 

The vertical measurements seen in 
Table IIB show that the maxilla became 

slightly more posteriorly inclined with an 
average increase in inclination of 1 degree 
(SD k1.2). The individual changes in 
maxillary inclination are illustrated in 
Figure 10 where it is seen that in about 60 
per cent of the patients the maxilla tipped 
posteriorly ($1.5'). The inclination of the 
mandible, on average, remained 
unchanged; but with some individual 
variation. As these changes are of practical 
clinical importance, especially in patients 
in whom a further increase in anterior 
facial height is undesirable, the author 
examined the individual changes in 
inclination. As seen in Figure 11, the 
incidence of increase in mandibular 
inclination was as great as the incidence of 
decrease. Of even greater importance is the 
fact that the change in mandibular 
inclination showed no association with the 
inclination pre-treatment as seen in the 
correlation diagram shown in Figure 12 (R2 
-.002). In other words, patients with an 
increased anterior facial height pre- 
treatment did not necessarily experience a 
further increase in facial height during 
treatment with this appliance. 



CHANGE IN MAXILLARY PROTRUSION DURING TREATMENT (N=40) 
(Mean -0.6Â k 1.1) 

0  1 0  20  3 0  4 0  5 0  6 0  7 0  8 0  9 0  100  
Percentile 

Fig. 5. Average change and variations in maxillary protrusion. Each vertical 
column represents the individual change in protrusion in one patient during the 
treatment period. Negative values represent a decrease; positive values, an increase 
in protrusion. Note that seven patients showed no change in protrusion during 
treatment. 

CHANGE IN MANDIBULAR PROGNATHISM DURING TREATMENT (N=40 

(Mean 0.7Â k 1 .O) 

0  1 0  20  3 0  4 0  5 0  6 0  7 0  8 0  9 0  100  
Percentile 

Fig. 6. Average change and individual variations in mandibular prognathism in 40 
patients treated with the Tezischer Activator. The columns indicate individual 
changes. 

l MAXILLARY INCISOR INCLINATION CHANGE (N=40) l 

0  1 0  20  3 0  40 50 6 0  7 0  8 0  9 0  100 
Percentile 

Fig. 7. Average change in maxillary incisor inclination. Note that 90per cent of the 
patients experience a reduction in incisor inclination during treatment. 

The vertical analysis also showed no 
significant changes in vertical 
dentoalveolar development within the 
maxilla and mandible both of which were 
measured in this study as the maxillary 
and mandibular zones (Table IIB).31 

Case reports 

The following case reports are shown 
to illustrate the above individual 
variations in treatment response with the 
use of the Teuscher Headgear-Activator 
appliance. 

CASE 3: a boy aged 9 years, 4 months, 
treated with the Teuscher appliance from 
9 years, 4 months of age until 10 years, 10 
months of age. The appliance had torque 
springs for maxillary incisor control, as 
previously described, and was used only 
at night. The growth and treatment 
analysis shows mainly vertical growth in 
the maxilla. Mandibular growth was also 
vertical, with very limited forward 
growth. The good control of the maxillary 
molars, which were prevented from 
migrating mesially by the appliance, and 
which erupted vertically to only a limited 
degree, should be noted. It should also be 
noted that the maxillary incisors tipped 
lingually during treatment, despite the 
torque springs. The occlusal correction 
was achieved through a combination of 
limited forward growth of the mandible 
and some mesial migration of the lower 
posterior teeth (Figure 13). 

CASE 4: a girl aged 9 years, 11 
months. This patient illustrates a vertical 
growth pattern during the treatment 
period: both the maxilla and mandible 
grew vertically during the 19 months 
treatment period with a resulting 
increase in anterior facial height. The 
maxillary molars moved distally whereas 
the mandibular molars moved mesially. 
The pronounced retroclination of the 
maxillary incisors while the mandibular 
incisors maintained their initial 
inclination, should be noted (Figure 14). 

CASE 16: a girl aged 11 years, 6 
months. This patient was treated for 30 
months with the Teuscher Activator 
appliance. The superimpositions of this 
patient's head-films show that maxillary 
growth was downward and forward and 
of moderate intensity. Mandibular growth 
also was downward and forward but of 
greater intensity. The initial Class I1 
occlusion changed to a Class I occlusion, 



MANDIBULAR INCISOR INCLINATION CHANGE (N=40) 

(Mean .05" 44.) 

0 1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0  9 0  100  
Percentile 

Fig. 8. Average change and individual variations in mandibular incisor 
inclination. Only two patients showed a change greater than +5 O. 

CORRELATION BETWEEN PRETREATMENT LOWER INCISOR INCLINATION 
AND CHANGE DURING TREATMENT (N=40) 

ML-lLi DIFF l 
L 

Fig. 9. Correlation diagram showing the association between lower incisor 
inclination pre-treatment and the change during treatment. Note thatpatients with 
proclined teeth pre-treatment, in several cases showed a reduction in incisor 
inclination, whereas patients with retroclined incisors showed a tendency to 
proclination. 

CHANGE IN MAXILLARY INCLINATION (N=40) 

(Mean 0.9Â Â 1.2) 
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Fig. 10. Average change and individual variations in maxillary inclination during 
treatment. Positive values indicate a more posterior inclination; negative values, a 
more anterior inclination. 

primarily as a result of mandibular growth 
which brought the mandibular molars 
forward. The excellent torque control of 
the maxillary as well as the mandibular 
incisors should be noted. The maxillary 
molars also moved mesially during 
treatment concomitant with the mesial 
movement of the mandibular molars 
(Figure 15). 

CASE 2 1 : a girl aged 9 years, 5 months. 
The correction in this patient's 
malocclusion mainly took place through 
distal movement of the maxillary teeth in 
combination with some mesial movement 
of the mandibular teeth. The good torque 
control of both maxillary and mandibular 
incisors should be noted (Figure 16). 

Discussion 
Treatment of Class I1 malocclusion, 

where the malocclusion is due to a skeletal 
discrepancy between the maxilla and 
mandible, has traditionally been based on a 
treatment principle called 'growth 
adaptation'. Treatment is intended, 
according to this principle, to modify the 
normal downward and forward growth of 
the maxilla; at the same time, forward 
growth of the mandible is promoted as 
much as possible thereby resulting in an 
improvement in the occlusion. This type 
of correction can be achieved with the use 
of fixed appliances in combination with 
inter-maxillary elastics; or with the use of 
extra-oral traction; or with functional 
appliances. Each of these appliances has 
advantages and disadvantages; therefore, it 
is important that the clinician has a good 
knowledge of the effects and side-effects of 
each before orthodontic treatment is 
initiated. 

A disadvantage of most orthodontic 
appliances is their tendency to increase 
anterior facial height, which is often 
undesirable - especially where this 
dimension is already greater than normal 
prior to treatment. This increase is often 
associated with little or no forward 
growth of the mandible. The vertical 
increase is, in most instances, the result of 
a treatment-induced posterior or 
backward rotation of the mandible.23'2432 A 
similar posterior or backward rotation of 
the maxilla can also contribute to an 
increase in anterior facial height. The 
results of the present investigation, in 
which special emphasis was focused on 
the effects of the Teuscher Activator 
appliance on the direction of growth of 
the maxilla and mandible, showed that the 
maxilla in 80 per cent of the patients was 
prevented from achieving normal 
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Fig. 11 Average change and individual variations in mandibular inclination 
during treatment. Positive values indicate an increase in inclination: negative 
values, a decrease. Note that only three patients showed an increase in inclination 
equal to, or greater than, 3 degrees. 
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Fig. 12 Correlation diagram showing the association between pro-treatment 
mandibular inclination and the change during treatment. The diagram shows no 
association between mandibular inclination pre-treatment and the change during 
treatment. 

downward and forward growth; while in 
70 per cent of patients the mandible grew 
forward to some degree. These skeletal 
changes result in an improvement of the 
sagittal jaw relation in most of the 
patients. However, there was great 
individual variation in the direction and 
amount of growth of the jaws during the 
treatment period. 

Use of the high-pull headgear in 
combination with an activator was. as 
emphasised by Teus~her,*~ intended to 
influence the growth direction of the 
maxilla to a maximum; which in this study 
was achieved in the majority of patients. 
The sagittal effects on the maxilla were, 
however, connected with a posterior or 
backward rotation which in 25 per cent of 
the patients was greater, or equal to, 1.5 

degrees. Mandibular prognathism 
remained unchanged in 12 per cent of the 
patients, and 18 per cent showed no 
change, or a reduction in prognathism. 
The lack of improvement in mandibular 
prognathism can, first, be ascribed to 
limited jaw growth during the treatment 
period and, second, to the fact that the 
lower posterior teeth were allowed to 
erupt because the acrylic over these teeth 
had been removed to correct the deep bite. 

This study showed that the Teuscher 
Activator appliance was unable to control 
the inclination of the maxillary incisors 
during treatment: 90 per cent of the 
patients showing retroclination of these 
teeth. Although a conventional Hawley 
wire was used in the four patients in 
whom the maxillary incisors were severely 

proclined prior to treatment, the amount 
of retroclination after treatment was 
undesirable for most of them. This lack of 
torque control is remarkable as the springs 
were carefully adjusted at each visit by the 
clinician; it suggests the necessity of 
improving the design of these springs. 
(Bass33 designed torque springs for the 
control of maxillary incisors which may 
control the tipping of these teeth; 
however, further studies of their effects 
are needed.) Although the mandibular 
incisors, on average, remained unchanged 
during treatment, it should be 
remembered that individual patients may 
show uprighting or proclination during 
treatment. The finding of an inverse 
correlation between the initial inclination 
of the mandibular incisors and the change 
during treatment has not been reported 
previously, and is a favourable observation 
suggesting that proclination of the 
mandibular incisors prior to treatment is 
not necessarily a contra-indication to 
treatment with functional appliances; 
provided the lower incisors are capped 
incisally and labially with acrylic. 

Conclusions 

The results of this study of 40 patients 
treated with the Teuscher Activator 
appliance show that treatment with this 
appliance influences maxillary growth as 
well as dentoalveolar development; 
however, the influence on mandibular 
growth is still unknown. Although the 
results show that the general tendency is 
for the appliance to restrain forward 
maxillary growth, there was considerable 
variation in response to treatment. The 
growth direction of the mandible also 
varied considerably. Several cases showed 
mainly vertical growth which, in general, 
is undesirable. The control of the 
inclination of the mandibular incisors, 
with some uprighting of proclined incisors 
in several cases, was generally favourable; 
on the other hand, the control of maxillary 
incisor inclination was unsatisfactory and 
the use of torque springs did not prevent 
retroclination of these teeth in most 
patients. The results of this study show 
that further development of the torque 
springs is necessary to adequately control 
the inclination of these teeth. Further 
studies are needed to examine the factors 
responsible for unfavourable facial 
development in patients who exhibit 
vertical growth of the mandible during 
treatment. 



I 

Fig. 13. Case 3: a boy aged 9 years, 4 months, treated with 
the Teuscher Activator appliance for 18 months. The 
superimposition on stable structures in the anterior cranial 
base shows a mainly vertical growth pattern during the 
treatment period. Note the stable position of the mandibular 
incisors; whereas the maxillary incisors became more 
retroclined during treatment. 
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Fig. 14. Case 4: a girl aged 9 years, 11 months, treated for 19 
months with the Teuscher Activator appliance. The 
superimposition shows vertical growth of both maxilla and 
mandible. The occlusal correction took place through a 
combination of distal movement of the maxillary molars 
and mesial movement of the mandibular molars. Note the 
undesirable increase in anterior facial height. Note also the 
considerable amount of retroclination of the maxillary 
incisors; whereas, the lower incisor inclination remained 
unchanged. 
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mandible than of the maxilla. Note also the stability of both 
the maxillary and mandibular incisors. 
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incisors. 
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