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ABSTRACT

Aim of the study Functional appliances have been used for over 100 years in orthodontics to correct Class Il
malocclusion and since then many different appliances were developed in order to correct muscular behaviour
and skeletal imbalances during growth. Material and methods Three different types of removable functional
appliances most used in clinical practice are discussed considering their indications, actions, advantages and
disadvantages. Results Recent clinical research is focused whether they really have a lasting influence on facial
growth, the extent of mandibular growth in class Il orthodontic patients with retrognathic mandible, the proper
timing for treatment with functional appliances and which are the factors that influence the obtained results. The
article discusses the clinical effectiveness of these appliances, the orthopaedic effect that can be useful during
growth period for the correction of sagittal and transverse arch discrepancies, their use and their limitations.
Conclusions The removable functional appliances might be useful tools to correct skeletal imbalances,
especially for class 1l malocclusion division 1 patients if they are applied during mixed dentition and early
permanent dentition period, but they hardly depend by the patient’s compliance in appliance wear.
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INTRODUCTION types of malocclusions. The functional

The functional orthodontic appliance have appliances proved to be more efficient during
been used for over 100 years since Pierre pre pubertal and pubertal growth (Giuntini et
Robin developed the monobloc in 1902 and al., 2023), mainly in class Il division 1

he was the first practitioner who treated malocclusion with mandibular deficiency,
mandibular retrognathism by functional jaw although there are researchers who advocate
orthopaedics (Wahl, 2006) and is considered that there is no statistically evidence
to be a “starting point” for many other regarding real lengthening of the horizontal
functional  appliances  that  followed branch of the mandible, but is more an
afterwards using the same principle of anterior advancement.

changing the muscular and skeletal The main disadvantage of the removable
environment  during  growth  period. orthodontic functional appliances is the lack

Nowadays there are over 100 types of of patient’s compliance in wearing the
functional orthodontic appliances, either appliances or insufficient daily wear in order
removable or fixed, used to correct different to achieve the desired effect.
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MATERIAL AND METHODS

We will present three main types of
orthodontic appliances used in the current
orthodontic practice for patients
diagnosticated with class Il division 1
malocclusion during pre pubertal stage of
growth, according to cervical vertebrae stage
(CVS) maturation method (McNamara et. al.,
2018).

The activator
The activator as developed by the Danish

dentist Viggo Andresen at the beginning of
the XX" century as a passively fitted single

unit appliance with an upper and a lower
acrylic baseplate joined together, covering the
occlusal faces of the teeth and a maxillary
labial bow in contact with the labial faces of
the upper incisors (DiBiase et al., 2015). The
appliance was designed for the advancement
of the mandible with several millimetres and
an opening of 3mm through a constructed bite
in order to correct the class Il malocclusion.
By moving the mandible forward , the
muscular force which tend to bring the
mandible backward acts as a restrictive
sagittal force upon the maxillary dentition,
thus creating a distal vector; the lower
dentition locked anteriorly by the anterior
inclined plane will move mesially (Fig.1).

Figure 1. The activator

The main actions of the activator are the
correction of the oral breathing, tongue thrust
and other bad habits and training of the oro-
facial muscles; the vertical dimension is
generally increased, that’s why is more
indicated in hypo divergent growth patterns
(Rakosi et al., 1985). Haupl, who continues
Andresen’s work, tried to demonstrate that
the muscular force resulting from forward
movement of the mandible stimulates growth
at temporo-mandibular joint and glenoid
fossa, growth which nowadays is not any
more sustained by the recent studies (Cozza
et al., 2006). Another advantage of the
activator is the possibility to guide dental
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eruption by trimming the occlusal acrylics
(Jergensen, 1974).

The transverse effect of the activator
cannot be neglected (McNamara Jr. et al.,
2019) considering the possibility of adding a
Coffin spring or a midline screw in order to
expand the dental arches, which are more or
less narrow in most of class Il cases (Fig. 2).
A lower labial bow to prevent lower incisors’
further protrusion can be useful especially in
cases with already labially positioned lower
incisors; in cases with extreme overjet due to
lingually inclined lower incisors by a
hypertonic lower lip we can add acrylic pads
in the lower labial sulcus like in Fig.3.
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The most important disadvantage of
the activator is the fact that is a bulky
appliance, limited time of wear (maximum
12-14 hours/24), some oral functions can’t be
achieved with the appliance in place, such as
mastication or speaking and the treatment

lasts more than 18 months. Like all

removable orthodontic appliances it needs
patient’s compliance and the treatment should
start during early mixed dentition period
(Cirgi¢

et. al., 2015).

Figure 2. The modified activator with midline screw and lower labial bow

Figure 3. The modified activator with lower labial acrylic pad in the sulcus

The bionator

The bionator, developed by dr.
Balters in 1950, comes directly from
activator, but is smaller which allows it’s
wearing more hours per day, achieving a
better lip closure, tongue position in the
palate and more stable advancement of the
mandible (Koretsi et al., 2015). The bionator
is also a tooth/tissue supported functional
appliance, formed by two components,
maxillary and mandibular, but the maxillary
plate is substantially reduced to two acrylic
lingual pads connected by a palatal arch
similar to a Coffin spring. The two units are
joined by occlusal acrylic resin which covers
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the lingual and occlusal faces of the lateral
teeth. The typical labial bow keeps the dental
arches away from the restrictive force of the
cheeks and reduces incisors’ protrusion. The
principle for bionator is that by creating a
new neuromuscular pattern through the
appliance, a new morphologic pattern will
result at the skeletal, alveolar, dental and TMJ
level. Although Dr. Balters developed
different types of bionators, according to each
malocclusion, the most used is Balters type |
for class 1l malocclusion where anterior
movement of the mandible is needed (Fig.4).
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The twin block appliance

The  “twin  block  appliance”,
developed by William Clark in late 80s, is
nowadays the most widespread functional
appliance for class Il malocclusion treatment
(Fig.5). It is a double-unit removable
functional appliance, consisting of a
maxillary baseplate with clasps for anchorage
(usually Adams clasps on molars and
premolars or delta clasps in the mixed
dentition) and a mandibular plate where the
retention is often obtained with interdental
clasps in the anterior region combined with
clasps in the buccal region.

The functional elements are the upper
and the lower bite blocks designed to engage
each other in order to posture the mandible

Figure 5. Patient, 11 years, with class 11, division 1 malocclusion with deep bite,
increased overjet and narrow maxillary arch

Figure 4. The bionator for class I, division 1 malocclusion
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forward (Bastiani et al., 2023). The upper bite
blocks cover cusps of the upper lingual teeth
up to the mesial ridge of the upper second
premolar; the lower bite-block extends to the
distal ridge of the second lower premolar.
Upper and lower bite-blocks interlock at a
45°-60° and the appliance was supposed to be
full-time worn in order to take advantage of
all  functional oral forces, including
mastication. A screw is usually added in the
midline of upper appliance to accommodate
the width of the maxilla to the width of the
advanced mandible; if necessary, the same
screw can be added to the mandible and labial
bow or lingual springs control the inclination
of the incisors (Fig.6).

.
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Figure 6. Twin block appliance

The construction of twin block appliance
needs a bite registration with the mandible in
advanced position by reducing the overjet with
not more then 5-7 mm in the initial phase; the
occlusal clearance at the level of premolars is
about 4-6 mm, except the cases with horizontal
growth of the mandible and very deep bite
where the height of the acrylic bite blocks is
increased. Considering that this appliance has
its own anchorage on teeth, the two parts are
separated and do not impair very much speech
and mastication, Dr. Clark (1988) recommends
continuous wear of the appliance in order to
maximize the orthopaedic forces. The clinical
effects appear immediately, due to the
“pterygoid response” and if the appliance is

worn full time the correction of sagittal
relations is achieved in maximum 6 months
from the beginning of the treatment (Fig. 7).
Further studies showed that the real skeletal
growth of the mandibular bone doesn’t happen
or is less than 1 mm, but there is more a
dentoalveolar component which allows mesial
movement of the lower teeth. In the same time
there is an important increase in vertical
dimension, thus correcting the deep bite by
trimming the acrylic bite blocks, except the
cases where the vertical dimension is already
increased at the beginning of the treatment. In
order to enhance and stabilize the anterior
position of the mandible the appliance can be
provided with hooks for class Il elastics.

Figure 7. Patient 11 years old, 6 months in treatment with twin block appliance

RESULTS AND DISCUSSIONS

The functional orthodontic treatment
can be a correct treatment option for growing
patients with skeletal imbalances, especially
for those with class Il malocclusion and
retrognathic mandible. Due to its multiple
aetiologies and to its frequency among
population, class 1l malocclusion continues to

325

be a challenge for the orthodontists. The
orthopaedic treatment gives the possibility to
cease vicious habits, to correct the oral
dysfunctions, muscular imbalances,
pathologic sagittal, transverse and vertical
development of the jaws, giving the
opportunity of a more conservative approach
(Nucera et al., 2016). This type of treatment
should be considered as a stage in the overall
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orthodontic treatment, the so-called “two-
phase” treatment because the orthopaedic
therapy is followed by fixed appliance
therapy. Of course, there are authors who
claim that with “two-phase” treatment would
extend too much the orthodontic therapy and
there might be a risk for the patient to
abandon; but, on the other hand, the
functional and aesthetic benefits during the
growth period, can’t be underestimated
(Perinetti et al., 2017).

There are some common problems
related to all removable functional
appliances: the need for compliance, time of
wear, speech and masticatory impairment,
social impact and the proper timing for
orthopaedic therapy (Al-Moghrabi et al.,
2017). Regarding the best age when is
recommended to start the functional treatment
many authors use the principle “ the earlier,
the better”, and for many years it began even
in temporary dentition or early mixed
dentition. Recent studies showed that the best
results are achieved in late mixed dentition, 2
years before pubertal spurt (we can use
cervical vertebrae maturation method), giving
thus the possibility to continue with the
second phase, the fixed appliance
(Thiruvenkatachari et al., 2015). The chances
for  orthopaedic  correction  diminish
dramatically to the end of adolescence up to
the adult stage.

Another debate is around the growth
of the mandible in class Il treatment. Is the
mandibular growth significant? Can we really
diminish the growth of the maxilla? The
recent studies showed that the mandible
growth is much less then it was thought in the
past and , if it happens, it is due in many
cases is combined with physiologic growth
because the functional treatment also interfere
with natural growth for a long period of time;
but the stimulus given by the functional
appliances which change the musculo-skeletal
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environment lead to significant changes in the
alveolar bone in all planes of space, and
consequently in the shape and dimension of
the dental arches (Cozza et al., 2006).
All  three types of functional
appliances  previously  discussed have
advantages and disadvantages. The activator,
because is bulky and a single unit appliance
can be worn a limited period of time, because
the child cannot eat or speak with the
appliance in place. Instead, the activator is a
useful tool for correction of oral breathing
and abnormal swallow. The bionator can
extend the period of wear, even if the patient
still can’t eat or speak with the appliance in
place. It produces an efficient and stable
advancement of the mandible by creating a
balance between tongue, lips and facial
muscles. The twin block appliance is easy to
wear almost full time, as recommended by its
creator, even if recent studies proved that the
orthopaedic effects are similar in the group
with full time wear, compared with the group
with partial time wear. Another important
advantage of the twin block is that it has
clasps for anchorage on both appliances and
we can add different active elements, like
midline screw for transverse expansion and
labial or oral springs for teeth position
correction. By comparing all three appliances
the twin block has the greatest rate of
compliance among patients who need this
type of treatment, because it interferes less
with oral functions (Ttmer, 1999).
CONCLUSIONS
1. The functional appliances can successfully
be used during growth period for patients
with skeletal imbalances, especially for
class Il malocclusion with retrognathic
mandible and hypo divergent growth
pattern.

2. The orthopaedic forces result influence
more the vertical growth of the mandible
with less effect for the lengthening of the
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horizontal branch, but with a more important effect upon alveolar bone.

The orthodontic treatment with functional twin block and its variants because it
removable appliances remains susceptible offers greater comfort for the patient in a
to patient’s compliance and to the daily shorter period of time.

number of hours of wear.

The activator was the pioneer in functional

therapy, but nowadays the most used

removable orthodontic appliance is the
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