Efficacy of elastodontic devices vs clear aligners in lower dental arch crowding
reduction assessed by computer-aid evaluation.
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Abstract

Background: this pilot study aim to verify the efficacy of two orthodontic appliances in the
treatment of the lower arch crowding in the growing patients. Methods: twenty patients aged 7—-15
years were enrolled in the study, and separated into test and control groups. The test group included
10 patients (5 males, 5 females; mean age, 10.4 + 1.57 years), who were treated with an
elastodontic device. The control group included 10 patients (5 males, 5 females; mean age 10.8
+1.53 years), who were treated with clear aligners. Dental lower crowding were evaluated at two
timepoints with intraorla scans: TO (before starting therapy) and T1 (after 1 year). Results: there
was not statistically significant difference between the two groups at TO and T1 (p<0.005).
Conclusion: elastodontic devices and clear aligners can help succesfully the orthodontist in the
treatment of the lower crowding. This appliances are comfortably to wear, simply to clean everyday
and reduce the number of dentist appointments. Finally, but not in order of importance, these
devices have allowed to dentists to continue the orthodontic treatments during the lockdown during
the covid 19 pandemic.
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Introduction

One of the most frequent malocclusion in Caucasian subjects seems to be dental lower crowding.
The Third National Health and Nutrition Examination Survey of 1988-1994 (NHANES III)
reported in its data, based on occlusal examinations performed on more than 7000 individuals
between 8 and 50 years of age collected during the first half of the survey, that 21.9% of the
population in the United States had a zero mandibular incisor irregularity index (11); approximately
30% had clinically significant irregularity, and 15% had severe irregularity. Finally, the NHANES
111 showed that the mandibular Il increased with age, from 1.6 mm between 8 and 11 years to 2.5
mm between 12 and 17 years, and then to 3.0 mm between 18 and 50 years. Longitudinal studies
have also shown that the incisors become more crowded after the permanent dentition is totally
erupted (1-4). These orthodontic defects can be associated or not associated with skeletal
malocclusions, causing aesthetic and periodontal issues to patients . The etiological causes remain
uncertain; however, early treatment of mixed dentition is strongly recommended. There are many
devices on the market aimed to treating this type of defect, even though nowadays more and more
patients and dentists prefer to use elastodontic devices and clear aligners. The term Elastodontic
refers to a specific type of interceptive orthodontic treatment based on the use of removable
elastomeric devices (5). These devices are characterized by an extreme simplicity in terms of use by
the patient, by safety and by construction. Elastodontic devices allow the dentist to finalize the
treatment and create a harmonious and natural smile, obtained with comfortable and non-invasive
appliances. The aim is to achieve balance in the oral cavity, without creating problems in other
areas of the body. All of this can be obtained by stimulating the patient by using his own strengths
(tongue and chewing muscles) , his own growth and his natural remodeling potential to solve the
problem of malocclusion (6). On the other hand, the clear aligners allow to reach the maximum
clinical results while maintaining the aesthetics of the single subject. The aligner grants the control
of 3D movements by holding teeth on all the surfaces (vestibular, palatal-lingual and occlusal) and
by applying proper forces thanks to attachments of different size and shape and other specific
features. One of the limitations of the technique is the impossibility of evaluating the neuromuscular
approach in the diagnostic phase and also during the orthodontic therapy(7). This study’s purpose
is to verify the clinical effect in reducing lower arch crowding with these devices (EQ Series CP
[Eptamed] versus Invisalign).

The authors of this pilot study compared dental records before treatment and 12 months after
treatment. The results are expected to provide guidelines on the most suitable devices for use in

orthodontic practice.



Material and methods

Study sample

This study was carried out in accordance with the fundamental principles of the Declaration of
Helsinki. It was approved before commencement by the Ethics Committee of the University of
L’Aquila, Italy . Sixty patients aged between 6-16 years were clinically examined at the Dental
Clinic of the University of L’Aquila, Italy. The same clinician performed all examinations.
Examinations included the acquisition of dental panoramic radiographs according to European
guidelines on radiation protection in dental radiology, extraoral and intraoral photographs, and
alginate impressions of both dental arches. Based on these data, the orthodontist created a treatment
plan personalized to each patient, following the Index of Orthodontic Treatment Needs (IOTN)
described by Brook and Shaw (8). The following exclusion criteria were applied: IOTN index > 4;
presence of epilepsy, systemic disease, TMD, or periodontal disease; and lack of written informed
consent from a parent or legal guardian. Inclusion criteria were: skeletal and dental class |
malocclusion; and the presence of lower crowding.

Ultimately, 20 patients aged 7-15 years were enrolled in the study, and separated into test and
control groups. The test group included 10 patients (5 males, 5 females; mean age, 10.4 + 1.57
years), who were treated with the EQ Series CP. The control group included 10 patients (5 males, 5
females; mean age 10.8 £1.53 years), who were treated with clear aligners. The two groups
exhibited the same orthodontic features. Dental lower crowding were evaluated at two timepoints:
TO (before starting therapy) and T1 (after 1 year). Scans of the dental arches of the two groups were
taken by the same orthodontist (AM) at TO and T1. Variables of the study were the distance

between the lower canines, which were evaluated using this virtual digital technique.

Experimental settings

Each patient in the test group received a medium hardness orange Equilibrator, CP model ,that was
suitable for their dentition phase (9). This device had a similar shape to a mouthguard, and
embraced both dental arches, reaching distally to cover the last molars present in the arch. There are
several measures, based on the distance between the palatal cusps of the first premolars or
deciduous molars. The patient inserts the activator on the upper and lower splints over their teeth.

The device is activated by biting down on it , activating the soft elastic forces generated by muscle



energy and is worn mostly overnight. This new type of orthodontic device is called Equilibrator . It
IS innovative in its structure because it stimulates the maxillary growth and as a consequence of the
muscle movements, elicits tissue development in order to gain a suitable chewing function. The
patient, biting down onto this elastomeric tray, balances the tension of the Sphenobasilar
Synchondrosis compression , based on osteopathic medicine and philosophy (6, 9). Subjects
enrolled in the control group were asked to change the preformed clear aligners that had been
previously delivered to them on a weekly basis. These aligners should be worn as much as possible
throughout the day and should be removed only to eat. The orthodontist has checked the patients

every 30 days to evaluate eventual modifications to optimize the execution of the device.

Results

Due to small sample size, data were analyzed using the nonparametric approach trough Wilcoxon
signed-rank test. Statistical significance was set at p <0.05. There was not statistically significant

difference between the two groups at TO and T1.

Stratified by treatment

Eptamed Invisalign 9)
n 10 10
sex = M (%) 5 (50.0) 5 (50.0) 1.000

age (mean (SD)) 10.40 (1.58) 10.80 (1.62) ©.583
T0 (mean (SD)) 26.75 (1.58) 26.39 (1.47) ©.0605
T1 (mean (SD)) 27.14 (1.45) 27.19 (1.05) 0.931
T2 (mean (SD)) 27.08 (1.44) 27.11 (1.04) ©.958

Table I: Results of the study between the two group. Statistical significance was set at p <0.05
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Fig.1: Bar plot of total lower crowding values stratified by timing according to group "Eptamed" and "Invisalign"

Discussion

From the results of this pilot study, it emerged that the two devices analyzed have no statistically
significant differences in terms of alignment of the lower dental arch as shown in Table | and Figure
1. Clear aligners are an aesthetic and comfortable option for orthodontic treatments and have gained
immense popularity over the last decade. These devices’ main focus is to have a natural and
ergonomic treatment experience, to facilitate oral hygiene, to cause less pain as compared to fixed
orthodontic procedures, to reduce the number and duration of appointments, and to require less
emergency visits. Most of the time ,unfortunately, the costs of the therapy do not always allow the
dentist to choose the aligners over the most common options (9). In recent scientific literature,
authors who have studied the effectiveness of clear aligners show different results. As analyzed in
the article of Gatto et al., clear aligners have a biomechanical action to control the incisors
inclination, that could be attributed to its structure, that surrounds the tooth crown surface (7).
Also, Kassas et al. reported that the clear aligner system is effective in leveling and aligning arches
in mild and moderate cases and also, in correcting buccolingual inclinations effectively. However, it
is not sufficient for providing an ideal occlusal contacts of the posterior teeth . Their deterioration is
caused by the thickness of the aligners, which interferes with the settling of the occlusal plane (4)
Yildirim et al. investigated that the effectiveness of the teeth movements was due to the use of clear

aligner devices. In their study, the retrusion of the mandibular central incisors was considered to be



the most accurate single-tooth movement but long term stability studies still need to be presented on
this matter (10). It might also be noted that , the elastodontic devices are valid aids for early
treatments, reconditioning the natural growth forces of neuro-musculo-skeletal system to correct
malocclusions. Recent studies demonstrate as these device are optimal in all the stomatognatic
system, the absence of indentations allows simultaneous involvement of both dental arches with the
repositioning multidimensional orthopedic effect and gives teeth freedom to find their position
without any pressures (5). Here, in this study demonstrated how elastodontic devices could be used
in addition to correcting lower arch crowding such as the clear aligners, and to improve the general
condition of the body. Both techniques analyzed here improved the degree of lower dental arch
crowding between TO and T1, even 1-year after the start of therapy. The limitations of this study
include the small sample size and relatively short (12-month) orthodontic evaluation period. It

would be useful to repeat this study with a larger, and possibly more homogeneous, cohort.

Author Contributions: Conceptualization, M.G. and A.M.; methodology, E.O. and S.C.; software
E.O. and D.P.; formal analysis, D.P.; writing original draft preparation, E.O.; writing—review and
editing, E. O. and D.P. All authors have read and agreed to the published version of the manuscript.

Funding: none

Conflicts of Interest: The authors declare no conflict of interest.

REFERENCES

1. Sinclair PM, Little RM. Maturation of untreated normal occlusions. Am J Orthod. 1983;83(2):114-23.
doi: 10.1016/s0002-9416(83)90296-8. PubMed PMID: 6572039.

2. Bishara SE, Treder JE, Jakobsen JR. Facial and dental changes in adulthood. Am J Orthod Dentofacial
Orthop. 1994;106(2):175-86. doi: 10.1016/50889-5406(94)70036-2. PubMed PMID: 8059754.

3. Driscoll-Gilliland J, Buschang PH, Behrents RG. An evaluation of growth and stability in untreated
and treated subjects. Am J Orthod Dentofacial Orthop. 2001;120(6):588-97. doi:
10.1067/mo0d.2001.118778. PubMed PMID: 11742303.

4. Buschang PH, Shulman JD. Incisor crowding in untreated persons 15-50 years of age: United States,
1988-1994. Angle Orthod. 2003;73(5):502-8. doi: 10.1043/0003-3219(2003)073<0502:ICIUPY>2.0.CO;2.
PubMed PMID: 14580016.

5. Inchingolo AD PA, Coloccia G et al. The Efficacy of a New AMCOP® Elastodontic Protocol for
Orthodontic Interceptive Treatment: A Case Series and

Literature Overview. Int J Environ Res Public Health. 2022;19(288).

6. Ortu E, Pietropaoli D, Cova S, Marci MC, Monaco A. Efficacy of elastodontic devices in overjet and
overbite reduction assessed by computer-aid evaluation. BMC Oral Health. 2021;21(1):269. Epub
20210517. doi: 10.1186/s12903-021-01628-7. PubMed PMID: 34001097; PubMed Central PMCID:
PM(C8130291.

7. Caruso S, Nota A, Caruso S, Severino M, Gatto R, Meuli S, et al. Mandibular advancement with clear
aligners in the treatment of skeletal Class Il. A retrospective controlled study. Eur J Paediatr Dent.
2021;22(1):26-30. doi: 10.23804/ejpd.2021.22.01.05. PubMed PMID: 33719479.



8. Brook PH, Shaw WC. The development of an index of orthodontic treatment priority. Eur J Orthod.
1989;11(3):309-20. doi: 10.1093/oxfordjournals.ejo.a035999. PubMed PMID: 2792220.

9. Aprile G, Ortu E, Cattaneo R, Pietropaoli D, Giannoni M, Monaco A. Orthodontic management by
functional activator treatment: a case report. J] Med Case Rep. 2017;11(1):336. Epub 20171202. doi:
10.1186/s13256-017-1505-y. PubMed PMID: 29195511; PubMed Central PMCID: PMC5712114.

10. A. Yaldrim. A prospective Study to determine the efficiency of Clear Aligner Appliance. [Doctoral
Dissertation. ]2013.



