
270 Minerva Dental anD Oral Science October 2022 

ORIGINAL ARTICLE

elastodontic treatment with oral 
bio-activators in young children

Paola M. Marra 1 *, luca FiOrillO 2, 3, 4, Gabriele cervinO 2, 
Filippo carDarelli 5, Marco cicciÙ 2, luigi lainO 3

1complex Operative Unit of Stomatological Surgery in Developmental age, luigi vanvitelli University of campania, 
naples, italy; 2Department of Biomedical and Dental Sciences and Morphofunctional imaging, University of Messina, 
Messina, italy; 3Multidisciplinary Department of Medical-Surgical and Odontostomatological Specialties, luigi 
vanvitelli University of campania, naples, italy; 4Department of implantology, Faculty of Dentistry, University of 
aldent, tirana, albania; 5Department of interdisciplinary Medicine, aldo Moro University of Bari, Bari, italy
*corresponding author: Paola M. Marra, complex Operative Unit of Stomatological Surgery in Developmental age, luigi vanvitelli 
University of campania, naples, italy. e-mail: pablati3@hotmail.it

aBStract
BacKGrOUnD: elastodontic therapy can correct bad oral habits and malocclusions in young patients by guiding jaw 
growth, eliminating functional disorders, and improving tooth position. the aim of this study was to assess the effects of 
bio-activator therapy on the presence of atypical swallowing with tongue thrust in growing patients.
MetHODS: a retrospective study was conducted. Data regarding the early orthodontic treatment of 40 consecutive 
patients with atypical swallowing and tongue thrust (23 males and 17 females) were assembled from January 2019 to 
January 2020. All patients (≥7 and ≤15 years of age) were monitored for 1 year in a private practice in Isernia, Italy.
reSUltS: the mean age at commencement of orthodontic treatment was 8.5 years (range=7.1-14.9 years), and the 
mean total duration of therapy was 1 year (range=11 months–1 year). Final lateral radiographs demonstrated a mean of 
improvement of 8° for upper and lower incisor proclination (i/Sn) and 3.5° for incisor mandibular plane angle (iMPa) in 
36 patients, and 5° of i/Sn and 2° of iMPa in the remaining 4 children after 1 year of treatment.
cOnclUSiOnS: Bad oral habits in younger patients must not be ignored. the duration of treatment can differ depend-
ing on the severity of the open bite and the patient’s cooperation. This study demonstrates the short-term efficacy of these 
myofunctional appliances in the treatment of atypical swallowing. in order to quickly eliminate factors which endanger 
healthy development of dento-skeletal structure, it is important to closely monitor patients during their development 
phase.
(Cite this article as: Marra PM, Fiorillo l, cervino G, cardarelli F, cicciù M, laino l. elastodontic treatment with oral bio-
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in the modern orthodontics, there are several ap-
pliances to treat atypical swallowing including 

the Bionator,1 the Fraenkel,2 eruption guidance 
appliances, lingual spurs,3 fixed grids,3 speech 
therapy,4 and myofunctional treatment. except 
for the Bionator4 there are a lack of longitudinal 
studies which describe the use of these devices 
to correct atypical swallowing. Speech therapy 
is an efficient form of treatment,4 but requires a 
longer treatment time, a higher level of patient 

compliance, and it is not effective in 3-4 year old 
children compared to labio-therapy.5

a physiological swallowing consists of posi-
tioning the tip of the tongue at the level of the 
incisive papilla when the dental arches are in 
contact. atypical swallowing is a pattern char-
acterized by the tongue thrust between the dental 
arches.4 elastodontic therapy has an important 
role in correcting malocclusions in young pa-
tients by guiding jaw growth, eliminating func-
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a lower efficacy and narrower time margins, 
which are dependent upon how well-established 
the anomalies are and the severity of dysfunc-
tional factors. the aim of the current work was 
to assess the effects of a.M.c.O.P. Bio-activator 
therapy on the presence of atypical swallowing 
with tongue thrust in growing patients.

Materials and methods

a retrospective study was conducted. Data re-
garding the early orthodontic treatment of 40 
consecutive patients with atypical swallowing 
and tongue thrust (23 males and 17 females) 
were assembled from January 2019 to January 
2020 (Table I). All patients (≥7 and ≤15 years 
of age) were monitored for 1 year in a private 
practice in isernia, italy. informed consent was 
obtained in writing by parents or a child’s legal 
guardians. all data was assembled by the same 
clinician who assessed the patients’ records. the 
exclusion criteria were: previous orthodontic 
treatment; periodontal problems; craniofacial 
deformities; the presence of adenoid disorders; 
otorhinolaryngological diseases; and allergies.

Before and after (1 year) lateral radio-
graphs (Figure 1, 2) of 40 patients treated with 
a.M.c.O.P. Bio-activators were obtained, along 
with the patients’ initial and final intraoral and 
extraoral photos, panoramic radiographs, and 
impressions (Figure 3, 4, 5, 6). the size of the 
Bio-activators, the duration of their wear, and the 
number of orthodontic appointments attended 
were registered. With regards to the arch shape, 
it was possible to choose among 4 different de-
signs according to arch perimeter, form, and 
width that were based on the initial impressions 
of the patients. Specifically, form C was used for 
a wide and rounded dental arch, form S for an 
oval one, form 0S for a squared shape, and form 

tional interferences, and improving the tooth 
position.6-12 this approach offers many advan-
tages for interceptive orthodontics starting from 
primary dentition, when the skeletal and dental 
structures are still highly plastic and adaptable, 
by removing the endangering factors that can 
cause malocclusions.13-15

a new appliance, the a.M.c.O.P. Bio-activa-
tor (the name derives from the italian acronym 
for cranial-Occlusal-Postural Multifunctional 
Harmonizer) is a myofunctional appliance that, 
when positioned between the teeth, prevents 
bilabial contact, stimulates muscular training, 
compels the tongue in a correct position, and 
guides a correct swallowing pattern. Other indi-
cations for this appliance include upper transver-
sal contraction with posterior crossbite, deep or 
open bite, increased or slightly negative overjet 
(OvJ), parafunction, and oral breathing.

etiopathogenesis of malocclusions includes 
not only genetic but also environmental features, 
since craniofacial growth is stimulated by func-
tional actions such as breathing, chewing, suck-
ing, and swallowing.16 according to the litera-
ture, the most important risk factors are non-nu-
tritive sucking habits, which are often associated 
with anterior open bite, increased OvJ, class ii 
relationship, and mouth breathing.17-19 accord-
ing to Gugino and Dus,16 elastodontic therapy 
is based on the achievement of correct balance 
between “form and function.” if the function is 
modified, through behavioral re-education, the 
form will consequently be changed.

Orthodontic treatment alone is not enough to 
solve bad oral habits.20, 21 rather, the correct way 
is a multidisciplinary approach which is based on 
orthodontic and myofunctional therapies to ob-
tain optimal short- and long-term results. Func-
tional education addresses altered habits by neu-
tralizing them in the growth phase by creating 
an ideal occlusion on an individualized basis.20 
A significant association between bad oral hab-
its and increased OvJ and open bite have been 
found.21 Mouth breathing is closely related to in-
creased and reduced OvJ, anterior or posterior 
crossbite, open bite, and displacement of contact 
points.20, 21this treatment preferably takes place 
in preschool children, while in adolescent pa-
tients functional education will inevitably have 

Table I.—� Demographics of 40 patients treated with 
A.M.C.O.P. Bio-activators for the presence of atypical 
swallowing with tongue thrust.

a.M.c.O.P. Bio-activators

n. % age range
Gender Female 23 (57%) 10.7 7-15

Male 17 (42%) 9.7 6-14
total 40
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etal open bite. Patients were asked to wear the 
appliances for 2 hours during the daytime plus 
overnight in the active phase, and then only at 
night for 6 months to ensure stability and recov-
ery of muscle function. the beginning of myo-
functional treatment was defined as when the 
appliance was first fitted. The total number of 
appointments (routine and emergency) were re-
corded. the morphological features of the face, 
lips, tongue, and cheeks were clinically observed 
every 5-6 weeks during the year. a patient’s co-
operation was estimated by the change of color 
of the appliance according to the number of 
hours it had been used.

F for a triangular form, and various dimensions 
exist for each category according to the patient’s 
age. all devices display a small letter in their 
lower section for patients to correctly position 
the device. the following parameters were re-
corded for each patient: upper and lower inci-
sor proclination (i/Sn)>83°; incisor mandibular 
plane angle (iMPa)>85°; hyper-divergent pat-
tern (SnGoGn>32°); overbite (OvB) <0 mm or 
>2 mm; OvJ>3.4 mm; and good quality lateral 
radiographs.

according to the hyperdivergent skeletal pat-
tern, all patients were presented an individual 
and specific chewing plan ideal for dento-skel-

a

B

a

B
Figure 1.—a) initial lateral radiograph showing upper and 
lower incisor proclination and an increased overjet (OvJ); 
B) lateral radiograph after 1 year of treatment showing an 
improved upper and lower incisor proclination, and a good 
OvJ and overbite.

Figure 2.—a) initial lateral radiograph showing an open bite 
due to upper and lower incisor proclination and an increased 
overjet (OvJ); B) lateral radiograph after 1 year of treatment 
showing the correction of the open bite, an improved upper 
and lower incisor proclination, and a good OvJ.
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were calculated. the results were expressed in 
percentage. Data were analyzed using the statis-
tical package SPSS Software, version 14, chi-
cago, il, USa. a P-value smaller than 0.05 was 
considered to be statistically significant.

Statistical analysis
Obtained data was coded and entered into Micro-
soft excel and then subjected to statistical analy-
sis. Gender and sex distribution were analyzed, 
and mean and range duration of appliance wear 

Figure 3.—initial orth-
odontic records and X-
rays.

Figure 4.—intraoral and 
extraoral photos of a pa-
tient after 1 year of elas-
todontic therapy. the 
a.M.c.O.P. Bio-activator 
worn by the patient is also 
shown.
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at 6 months into the study, 80% of patients (32 
out of 40 children) showed good compliance 
and had a corrected swallowing pattern. Of the 
remaining 8 children, 4 (10%) obtained an early 
correction after 4 months, 2 (5%) after only 3 
months, and 2 (5%) after 5 months. therefore, 
there was 100% treatment success in compliant 
patients.

clinical evaluation of the 40 patients showed 
that 80% of patients (32 out of 40 children) pre-
sented a regularization of facial mimicry after 6 
months. For 8 patients, despite the normalization 
of swallowing, a residual variation of the facial 
mimicry was still present after 6 months, although 
considerably reduced compared with the begin-
ning of treatment. Furthermore, final lateral ra-
diographs demonstrated a mean of improvement 
of 8° of i/Sn and 3.5° of iMPa in 36 patients, and 
5° of i/Sn and 2° of iMPa improvement in the 
remaining 4 children after 1 year of treatment. 
the mean duration of treatment varied according 
to the patients’ cooperation and the severity of 
atypical swallowing and ranged from 9 months 
to 1 year. the mean age at orthodontic treat-
ment initiation was 8.5 years (range=7.1-14.9 
years) and the mean total duration of orthodontic 
treatment was 1 year (range=11 months-1 year). 
Generally, patients attended on average of 24 ap-
pointments with the orthodontist during the year 
(range=12-38 appointments), with 20 supple-
mental emergency appointments (range=15-30 
appointments) (table i).

Discussion

Our findings highlight positive findings obtained 
with 40 patients after 1 year of myofunctional 
therapy with A.M.C.O.P. Bio-activators. All final 
lateral radiographs showed good values of OvJ 
and OvB due to an improved incisor proclination 
and a better control of bad oral habits. compared 
to other elastodontic devices.20, 21a.M.c.O.P. 
Bio-activators do not have indentations so the 
teeth are not subjected to force and are merely 
positioned within the guides. this favors tooth 
eruption within a correct bone-tooth ratio dur-
ing maxillary and mandibular growth and also 
addresses agenesis, transpositions, and number 
anomalies.

Figure 5.—Panoramic and lateral X-ray after 1 year of elas-
todontic therapy.

Figure 6.—impressions before and after 1 year of elastodon-
tic treatment.

Results

From the initial cohort of 45 patients, 5 patients 
were excluded from the study because they im-
mediately showed an unsatisfactory compliance 
and did not meticulously adhere to the pre-
scribed protocol. Sex and gender did not differ 
significantly among the participants (P>0.05). 
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myofunctional treatment has been described as 
a valid treatment option for correcting atypical 
swallowing in compliant adolescents and young 
adults. With regards to the mechanism of action, 
these activators function in agreement with the 
functional orthopedic treatment shown in the re-
search of Soulet and Besombes.25-34 in our view, 
the advantages of the a.M.c.O.P. Bio-activator 
are that it concentrates the key features of all 
existing functional activators into one device, it 
allows for easy patient monitoring and reduced 
required daily usage time, and there is no need 
for parental involvement throughout the treat-
ment. Further clinical and scientific research are 
required to support these findings.

Limitations of the study

the present study has some limitations: the ab-
sence of an untreated control group and the ab-
sence of a long-term follow-up to verify the sta-
bility of the results.

Conclusions

a.M.c.O.P. Bio-activators resulted in effective 
improvement of upper and lower incisor procli-
nation by achieving better values for OvJ and 
OvB, by positively modifying the tongue posi-
tion, and by showing positive clinical results 
in growing patients as shown by post-treatment 
lateral radiographs. this therapeutic approach 
promotes the harmonious growth of the craniofa-
cial system of patients and simplifies subsequent 
orthodontic treatment when needed.
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