
910.59987/ads/2023.1.9-16

Introduction
The ageing process of the face involves a level of bone 
erosion that generates a morphological change in the 
main features of a person’s face. Consequently, the 
muscular structures of facial expression also undergo 
changes in their functionality. 
Another important factor that can shift bone ageing in one 
district over the other is altered mimicry due to altered 
skeletal growth. It has been reported several times in the 
literature that an open bite leads to a more energetic con-
traction of certain muscles such as the chin muscle, the 
mouth angle depressor and the buccinator muscle.
The study carried out that led to the standardisation of 
this technique involves the restoration of the bone gap 
due to physiological bone ageing and bone compensa-
tion in those cases where there is an alteration of nor-
mal maxillary and mandibular development and growth.
The technique involves supraperiosteal bolus infiltra-
tions of 2-phase hyaluronic acid-based gels with very 
high cohesiveness for maximum volumetric compensa-
tion with a small quantity of product.
The points we studied are strategic points with an indi-
rect dynamic action on the mimic muscles and thus on 
their balance with an inevitable postural change.
This effect produces a lifting of the skin, subcutaneous 
tissue and some surrounding structures of the face. 
This functional treatment aims to achieve a dynamic 
and functional modification of each patient’s subjective 
physiological muscle contraction.
The points standardised by Dr Francesco Calvani have 
been studied for maximum muscular effect. The study 
was substantiated by a team of specialists whohigh-
lighted the changes by means of electromyographic 
and ultrasound examination and photography.

Materials and methods
32 patients were recruited for this study between the 
ages of 38 and 55. All patients underwent infiltrative 
treatment on standardised points.
All patients had natural and complete dentition. 26% had 
dental restorations in the posterior sectors.
All patients had dental alignment with skeletal classes in 
first class (12 patients), second class (16 patients) and 
third class (4 patients).
No patients underwent orthognathic surgery.
All patients had no current orthodontic treatment.
All patients underwent infiltrations of supraperiosteal hy-
aluronic acid at the points standardised by the technique, 
which included 3 mandibular points,2 maxillary transmu-
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cosal points, 2 zygomatic points and 2 fronto-temporal 
points, totalling 10 points.
The points were studied from a bone and vascular point 
of view to allow maximum effect with minimum vascular 
risk.
Patients were studied by means of electromyography 
performed in static and dynamic situations with aelec-
tromiography neuromian 2to record potential changes 
before and after treatment. The study mainly involved 
recording the orbicularis of the mouth, the chin muscle, 
the mouth angle depressor, the buccinator and ultra-
sound. The ultrasound study (Mindray 23 MHz linear 
probe) was conducted in three phases. The first phase 
involved the process of checking and mapping the pa-
tients to investigate the possible presence of previous 
treatments that could influence the study. As a matter of 
fact, patients who had previous treatments with non-ab-
sorbable fillers and had no memory or knowledge of 
them were excluded from the ultrasound investigation. 
In the second phase, anatomical and especially vascular 
‘full face’ mapping of the patients was carried out in or-
der to highlight any anatomical variants that might have 
jeopardised the safety of the study. The third ultrasound 
phase assessed the result of the filler placement in all 
points but especially in the functional points both at the 
chin and jaw level (Calvani point)
Electromyography was performed before the infiltration 
and after the infiltration to record changes at rest and 
in dynamics with a recording of each patient’s normal 
postural and subjective contraction.
The change in each patient’s postural automatism was 
highlighted by recording the pre and post results and 
comparing them.
90% of the patients experienced an improvement in 
muscle contraction resulting in a reduction in muscle hy-
peractivity after infiltration.
The affected areas were ultrasound-mapped, highlight-
ing the muscular and vascular structures with precision 
and safety. 

The technique 
The technique involves the use of hyaluronic acid in a 
two-phase gel with high molecular cohesiveness and 
high G’.
The product was chosen on the basis of its rheological 
properties. A 1-phase product was not considered be-
cause of its cohesiveness and duration of firmness. This 
technique involves the sole and exclusive use of two-
phase products because it was discovered that in the 
medium term they leave the most stable and balanced 
functional result. 
The technique involves the infiltration of hyaluronic acid 
divided as follows:
- 	 0.50ml in the chin area 
- 	 0.25 ml in the mandibular angle area per side
- 	 0.2 ml inside the supraperiosteal oral cavity on the 

maxillary bone in areas 1.4and 2.4 respectively
- 	 0.30ml in the dorsal nasal area extending between 

dorsum and tip
- 	 0.25 ml at the level of the zygomatic arch per side
- 	 0.15 ml in the eyebrow orbital area at 1 cm lateral to 

the fronto-temporal suture per side.
- 	 The variability of the quantity depends on the clinical 

picture of the patient being analysed. 
- 	 The total is2,5/ ml of hyaluronic acid 

10 strategic points to restore bone thrust on muscles and 
tissues
All patients were treated in one session.
Bolus infiltration was performed over the standardised 
bone component. A 27G needle was used at each point.
The most important strategic point especially in patients 
with second dento-skeletal classis the point of chin syn-
thesis called chin protuberance or gnathon. These pa-
tients presented, after sub-muscular infiltration at the 
level of the chin muscle tendon, a support of the chin 
muscle that produced a reduction in the autonomous 
contraction of the patient’s dento-skeletal hindbrain.
The autonomous contraction is due to the labial incom-
petence that the bone gap produces.
Strategic points were ultrasound-assessed to study their 
vascularisation and to avoid complications from com-
pression or arterial cannulation.
The above-mentioned infiltrations produced an improve-
ment reported by the patient as a feeling of relaxation 
of the entire face, especially the middle and lower thirds 
with a change in the functionality of muscle contraction, 
and with a change of contraction not properly said but 
produced by more basal support as we know thatacting 
on the bone and increasing the physiological resorp-
tion of these areas produces a feeling of relaxation and 
well-being.
Each point provides a certain type of face dynamics.
1 infiltration of the chin area comprising the chin tubercle 
and the chinprotuberance where it anchors into the mus-
cle of the same name.
2 Bilateral retro-masseter mandibular angle where the 
greatest mandibular bone resorption occurs due to mus-
cle stimulation and contraction.
 3 Calvani point located along an oblique line connect-
ing the third/fourth tooth element to the insertion of the 
zygomatic muscles (major and minor) at the level of the 
antero-inferior margin of the maxillary bone in its lateral 
portion. A strategic point for the protrusion of the maxil-
lary bone and acting electromyographically on the zygo-
matic muscles.
4 nasal root point extending mainly from the root of the 
nasal pyramid to the cartilaginous component
5 zygomatic point between the junction of the body and 
the zygomatic arch 
6 lateral supraorbital point above the orbital rim, one 
centimetre lateral to the fronto-orbital suture 
After infiltration all patients were evaluated by electromy-
ography at 3 months.

Discussions
The bone level technique involves the infiltration by 
2-phase hyaluronic acid of specific bone points for bone 
restoration due to ageing and compensation of those 
bone gaps due to altered growth in the jaw bones.
The study focused specifically on dynamic and static 
muscle changes.
By means of electromyographic examinations, an im-
provement of these muscular districts involved in com-
pensation phenomena (due to a bone deficit either by 
physiological resorption due to ageing or due to impaired 
development and lack of maxillofacial and orthodontic 
surgical therapies)was revealed. 
Facial expressions and the correlation between chew-
ing, swallowing, skeletal class and emotionality of each 
individual subject is much discussed in the literature. 
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Figure 1. Patient 1 - pre and post. Patient with second dento-skeletal class. Pre and post treatment photos with bone level 
technique. Labial incompetence was filled by intramucosal infiltration below the chin muscle and the maxillary muscle.
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Gallerano9 et all in a 2012 article described a myofunc-
tional treatment after an orthodontic surgical treatment in 
a study of 30 cases, investigating the language ability 
of class I,II, III subjects12;14;5 showing that 19 out of 30 
patients after surgery reported improved swallowing, 
correct tongue tone and posture, and re-education 
of the facial muscles. Most of the patients belonged 
to a third dento-skeletal class with an anterior open 
bite30;32. All these patients were re-educated using 
speech therapy sessions for muscular rehabilitation as 
the muscles underwent a change in axis and posture 
during the treatment. Of the 19 patients, only 2 were 
ineffective while the rest had a restitutia ad integrum 
with a reduction in the speech disorder they previously 
had. This makes us realise that inevitably acting on 
the bone by changing position and volume can have a 

result that is not only functional but also aesthetic on 
the muscle, tissue and skin29.
The technique we adopted involves a change not of 
contraction but of muscle axis. By changing muscle 
axis, a change in the contractile behaviour of the mus-
cle was noted27.
James3 et all carried out an important study on muscle 
pain related to chewing disorders especially in patients 
with an anterior open bite. They identified muscular ex-
ercises to treat this type of disorder, but also showed that 
muscle tension especially in the treatment of myofascial 
pain7;8 of the masticatory muscles can only and exclu-
sively be alleviated by performing muscle stretching and 
making a change in the dental occlusion, all of which 
results in a change in the axial muscle. Thus changing 
the muscular axis results in a change of contraction33; 36; 

Figure 2. Patient 2 pre and post. Patient with second dento-skeletal class. Pre and post treatment photos with bone level 
technique. Labial incompetence was filled by intramucosal infiltration below the chin muscle and the maxillary muscle. In the 
frontal view, increased volume is evident at the level of the lower middle third of the face without superficial skin infiltration but 
only deep infiltration. The result is achieved by muscular thrust by increasing bone volume and with physiologic resorption of 
the bone
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masseter muscles. When swallowing, this results in an 
increased muscle contractility of the lower third of the 
face compared to the upper third.
This reinforces the results obtained with our technique. 
Infiltrating under the chin parasymphysis, without involv-
ing the muscle of the same name in its structure, creates 
a support of the same at the tendon level and thus a sup-
port for the lip especially in dento-skeletal labial incom-
petencies. By means of electromyography with surface 
and intramuscular electrodes, a contractile reduction 
from 15% to 40% was found. Naturally, the percentage 
increased significantly in dento-skeletal classes II and 
III. The significant reduction in contraction is of course 
not due to the muscle itself reducing its contraction but 
rather to a change in its axis that causes the muscle to 
contract differently19.
It is not possible to standardise the change as the indi-
viduals changed. 
The concept of change of contraction is a broad con-
cept and each person has a different response, so this 
study only reported improvement in an incorrect posture 
concept. 
Jiaxing Wang2 et all conducted a study also defining 
facial contraction correlated with the individual’s ethnic 
group. It was seen that following muscular exercise, peo-
ple of different ethnic groups contract correlated muscle 
groups differently. It is therefore difficult to standardise 
a result, but our observations have always shown an 
improvement, especially in those areas where there is 
hypertonus4.

Third article
In a study of 50 patients11;29 with TMD, taking into con-
sideration the contraction of the orbicularis muscle of the 
mouth, lips, and masticatory and lingual systems, it was 
found that changing the muscle axis by pressure ma-
neuvers with the hands showed a remaining masticato-

25. The facial and dental bone component in orthodontic 
treatments and maxillofacial surgery change their phys-
iognomy. A surgical treatment is aimed at changing the 
skeletal relationship between the maxilla and the mandi-
ble. This shift can have different degrees depending on 
the planned treatment and the alteration to be correct-
ed21;. Orthodontic treatment is aimed at rebalancing the 
correct relationship of the tooth guides. The process of 
restoring a malocclusion to first class is a process that 
changes the occlusal, masticatory, swallowing and inev-
itably mimic posture. 
The aim of the technique involves precisely this, i.e. 
changing the muscular axis22;34;10. This is done with deep 
supraperiosteal infiltrations that act on the mimic muscles, 
in some cases creating different contraction axes. This 
results in a change of contraction automatism that each 
patient possesses that takes time to change. Of course, 
there are no studies that can translate this effect into a 
functional effect at the swallowing level, but the effect is 
certainly present at the facial mimic and indirectly aes-
thetic level. All patients in this study experienced a benefit 
translated into generalised facial muscle relaxation. In the 
second classes, on the other hand, the patients reported 
a reduction in the contraction of the chin muscle23;24, orbi-
cularis of the mouth, lip depressor, risorius and buccinator.
Hong Hong11 et all in 2021 carried out an important study 
on skeletal growth, showing, by means of electromyo-
graphic examination, the different contraction that oc-
curs at the level of the lower third compared to the upper 
third of the face15;16;17.
They showed that in patients with open anterior bite18;20; 
a greater anterior facial height and a greater degree of 
incisional protrusion can be found.This study evolved 
by correlating electromyography with 18 cephalometric 
measurements and it was found that there is a differ-
ence between the contraction of the orbicularis muscles 
of the mouth and chin and the anterior temporalis and 

Figure 3. The EMG recording during a maximal effort of 20 seconds shows a global reduction of the amplitude and frequency 
of voluntary recruitment in the right and left mental muscle after treatment.
Pre-treatment: A right mental, B left mental
After treatment: C right mental, B left mental



14 10.59987/ads/2023.1.9-16

Bone level technique: personal technique for miofacial functional treatment

study on facial expressions related to food cravings. The 
article reports the change in contraction and posture due 
to a specific emotional stimulus. Thus, the emotion in the 
facial expression can lead to a change in contraction and 
posture of the whole face depending on the emotionality 
of the subject. In a subject with a tired face and a re-
ceding chin, a change in masticatory posture can there-
fore occur. In our technique using electromyography, we 
noticed a reduction in muscle contraction after the pro-
posed treatment, which brought the patient a functional 
and indirectly aesthetic benefit. This indirectly led to an 
increase in self-esteem and a rebalanced contraction of 
all mimic muscles. Less chin and buccinatorcontraction, 
with evident increase in the volume of the part itself and 
skin rebalancing13;.
Koletzi26 et all in a study of adolescents found that after 
muscular rehabilitation of the lower third, there was an 
increase in tongue thrust at the upper and lower incisors. 
This resulted in an increased contraction of the orbicu-
laris muscle of the mouth. Thus, altered orbicular con-
traction is also found in the growth phase. Our protocol 
provides support at the level of the chin muscle, which 
nevertheless brings help with the function and muscular 
posture of the lower third.

Conclusions
In light of the results obtained and the literature in use, 
we believe that the bone level technique can be an 
important aid in the contractile processes of the facial 
muscles. Often the discomfort of patients due to physio-
logical skeletal resorption related to advancing age, loss 
of dental elements or dental and skeletal malocclusions 
can lead to an alteration of the physiological contractile 
harmony of the entire face.
All patients underwent basic EMG examination with su-
pramaximal voluntary contraction of individual muscles, 
demonstrating full cooperation.
Y-Solution 720 was infiltrated by needle: this is the only 
hyaluronic acid-based filler with a high G’ (517 Pa) and 
high cohesivity (54 gf ) that simultaneously has the best 
features of biphasic and monophasic fillers: it is de-
scribed by its manufacturers as belonging to a new class 
of products called Y-phasic.
These characteristics give the gel a high versatility level: 
it can be used not only in the classic areas that need 
volumetric increase, such as cheekbone, chin or man-
dibular profile, but also in  areas such as the nose: the 
gel has a superior lifting capacity, enabling it to withstand 
external stresses and retain its original shape without 
migrating; it has a better lifting capacity that allows it 
to withstand external stresses and maintain its original 
shape without migrating. 
After 20 minutes EMG was repeated with the same se-
quence (right buccinator, left buccinator and chin mu-
scle). 
The result shows an overall reduction in the amplitude 
of the electromyographic trace with both spatial and 
temporal reduction of motor unit recruitment between 25 
and 50% compared with the previous condition with the 
same parameters.
Only two patients showed a reduction of 3-6%: these 
patients had a first dento-skeletal class and a third den-
to-skeletal class, respectively.
Our electromyographic observations showed us how an 
increase in volume at certain strategic points can restore 

ry igloo. By acupressure both the lip and the orbicularis 
were suspended. This resulted in a masticatory postural 
change28;29.
After functional rehabilitation by means of targeted 
stretching and speech therapy exercises, a significant 
improvement in function was noted. The results after 
physiological rehabilitation treatment were exciting26;31. 
All movements were recorded before and after treat-
ment. The areas most affected were appearance, lip 
posture, cheek, tongue and jaw mobility, chewing and 
swallowing functions.
After functional treatment with physiotherapy and speech 
therapy, it was ascertained that degenerative changes in 
masticatory dysfunctions due to bone and muscle pro-
cesses were alleviated and even stopped. The study 
shows that poor masticatory posture that inevitably in-
volves the musculoskeletal system of both mastication 
and mimicry can improve if treated.
With our technique we have proven the fact that by in-
serting supraperiosteal hyaluronic acid there are no al-
terations to the muscles as the muscles are not affected, 
but by shifting their axis a valid functional result can be 
achieved to reduce stress and accentuated contractility 
especially in very emotional patients with work-related 
stress.
Emotionality in contraction plays a very important role. A 
patient with an altered state of aesthetics will present an 
altered mimicry just as a patient with muscular contrac-
tile alterations will present an altered aesthetics.
Jennifer Schmidt6 in a 2017 article reported an important 

Figure 4. Bone level points. Ten points for modulation of 
muscle contraction.
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support to the soft tissues, inevitably triggeringa gener-
alised muscular contractile rebalancing. 
A principle that should not be underestimated is maxillary 
and mandibular bone resorption. Resorption processes 
play an important role in the contractile capacity of the 
face. A face without bone support will inevitably undergo 
a change in muscular contractility due to both the down-
ward slide of the entire skin muscle system and the in-
evitable change in muscle axis. The muscles will also 
undergo stretching due to the weight of all the tissue ele-
ments of the face with an inevitable change in their tone 
especially at the level of the middle third. To rebalance, 
therefore, this phenomenon will produce an increase in 
contraction to also support the weight of all the tissues. 
By rebalancing and compensating the superficial bone 
volumes with the help of 2-phase hyaluronic acid, it has 
been noted that these muscles are able to rebalance 
their contraction. This is the most plausible explanation 
for the results obtained.

References 
1.	 DespinaKoletsi 1 2 3, Margarita Makou 1, NikolaosPandis 4 5. Ef-

fect of orthodontic management and orofacialmuscle training 
protocols on the correction of myofunctional and myoskel-
etalproblems in developingdentition. A systematic review and 
meta-analysis. OrthodCraniofacRes. 2018 Nov;21(4):202-
215. doi: 10.1111/ocr.12240.Epub 2018 Aug 27.

2.	 Jiaxing Wang, Weiqun Wang, Zeng-GuangHou, Xu Liang, Shix-
inRen, LiangPeng. TowardsEnhancement of Patients’ Engage-
ment: Online Modification of Rehabilitation Training Modes Us-
ing FacialExpression and MuscleFatigue. Annu Int Conf IEEE 
EngMedBiol Soc. 2018 Jul;2018:2304-2307.

	 doi: 10.1109/EMBC.2018.8512874.
	 PMID: 30440867
	 DOI: 10.1109/EMBC.2018.8512874
3.	 James R. Fricton. Management of Masticatory Myofascial 

Pain 
4.	 LeventYoleri 1Affiliations expand. Modification of tension on 

muscleinsertionimprovessmile in free-muscletransplanta-
tion. Ann PlastSurg. 2006 Sep;57(3):295-9.

 	 doi: 10.1097/01.sap.0000221615.37105.d1.
5. 	 Javad S Toutounchi  1,  Sogol H Biroon,  Samira M 

Banaem, Neghisa S Toutounchi, Nariman Nezami, Behzad 
Salari. Affiliations expand. Effect of the depressorsepti nasi 
muscle modification on nasal tip rotation and projection. Aes-
thetic PlastSurg. 2015 Jun;39(3):294-9.

	 doi: 10.1007/s00266-015-0469-9. Epub 2015 Mar 21.
	 PMID: 25795376
6.	 Jennifer Schmidt  1,  Alexandra Martin  2Affiliations  expand. 

“Smileaway your cravings” - Facial feedback modulatescue-
induced food cravings. 2017 Sep 1;116:536-543.

	 doi: 10.1016/j.appet.2017.05.037. Epub 2017 May 24.
	 PMID: 28549759	
	 DOI: 10.1016/j.appet.2017.05.037
7.	 J R Fricton 1 Affiliations expand. Management of masticatory 

myofascial pain. Semin Orthod. 1995 Dec;1(4):229-43.
	  doi: 10.1016/s1073-8746(95)80054-9.
	 PMID: 8935053
	 DOI: 10.1016/s1073-8746(95)80054-9
8.	 Laércio Almeida de Melo, Annie KarolineBezerra de Me-

deiros, Maria De FátimaTrindade Pinto Campos, Camila Ma-
ria Bastos Machado de Resende, Gustavo Augusto Seabra 
Barbosa, Erika Oliveira de Almeida. ManualTherapy in the 
Treatment of Myofascial Pain Related to Temporomandibu-
lar Disorders: A Systematic Review. 2020;34(2):141-148.

	 doi: 10.11607/ofph.2530.
	 PMID: 32255579 
	 DOI: 10.11607/ofph.2530
9.	 Myofunctional and speech rehabilitationafterorthodon-

tic-surgical treatment of dento-maxillofacial dysgnathia.  
2012 May;13(1):57-68. doi: 10.1016/j.pio.2011.08.002. Epub 
2012 Jan 25.

10.	 C M de Felício 1, A P M Medeiros, M de Oliveira Melchior 
Affiliations expand. Validity of the ‘protocol of oro-facialmyo-
functionalevaluation with scores’ for young and adult sub-
jects. J OralRehabil. 2012 Oct;39(10):744-53.

	 doi: 10.1111/j.1365-2842.2012.02336.x.Epub 2012 Aug 1.
	 PMID: 22852833 DOI: 10.1111/j.1365-2842.2012.02336.x
11.	 Hong Hong# 1, YueZeng# 1, Xiaomin Chen1 2, CaixiaPeng1 3, Ji-

anqingDeng  1  4,  Xueqin Zhang  1  3,  Lidi Deng1  5, YongjianX-
ie 1, Liping Wu 6 Affiliations expand. Electromyographic fea-
tures and efficacy of orofacial myofunctional treatment for 
skeletal anterior open bite in adolescents: an exploratory 
study. Oral Health. 2021 May 7;21(1):242.

	 doi: 10.1186/s12903-021-01605-0.
	 PMID: 33962610
	 PMCID: PMC8103572
	 DOI: 10.1186/s12903-021-01605-0
12.	 JanvierHabumugisha1,  Bo Cheng1,  Shu-Yu Ma1,  Min-

Yue Zhao1,  Wen-Qing Bu1,  Gao-Li Wang1,  Qiong Liu  1, 
RuiZou 2, Fei Wang 3Affiliations expand. A non-randomized 
concurrent controlled trial of myofunctional treatment in the 
mixeddentition children with functional mouth breathing as-
sessed by cephalometric radiographs and study models
PMID: 36008795
PMCID: PMC9413933
DOI: 10.1186/s12887-022-03559-w

13.	 Cláudia Maria de Félicio 1, Rosana Luiza Rodrigues Gomes 
Freitas,  César Bataglion Affiliations  expand. The effects of 
orofacial myofunctional therapy combined with an occlusal-
splint on signs and symptoms in a man with TMD-hypermo-
bility: case study. Int J Orofacial Myology. 2007 Nov;33:21-9.

	 PMID: 18942478
14. 	A L Garretto  1 Affiliations  expand. Orofacial myofunctional 

disorders related to malocclusion. Int J OrofacialMyol-
ogy. 2001 Nov;27:44-54.

	 PMID: 11892370
15. 	Krey KF, Dannhauer KH, Hierl T. Morphology of open bite. J 

Orofac Orthop. 2015;76(3):213–24.
16. 	Taibah SM, Feteih RM. Cephalometricfeatures of anterior 

open bite. World J Orthod. 2007;8(2):145–52.
17. 	Perillo L, Isola G, Esercizio D, Iovane M, Triolo G, Matarese 

G. Differences in craniofacial characteristics in Southern 
Italian children from Naples: a retrospectivestudy by cepha-
lometric analysis. Eur J Paediatr Dent. 2013;14(3):195–8.

18. 	Perillo L, Padricelli G, Isola G, Femiano F, Chiodini P, Mata-
rese G. Class II malocclusion division 1: a new classifica-
tion method by cephalometric analysis. Eur J Paediatr Dent. 
2012;13(3):192–6.

19. 	Kasparaviciene K, Sidlauskas A, Zasciurinskiene E, Vasil-
iauskas A, Juodz- balys G, Sidlauskas M, Marmaite U. The 
prevalence of malocclusion and oralhabitsamong5-7-year-
oldchildren. Med Sci Monit. 2014;20:2036–42.

20. 	Oliveira AC, Paiva SM, Martins MT, Torres CS, Pordeus IA. 
Prevalence and determinant factors of malocclusion in chil-
dren with special needs. Eur J Orthod. 2011;33(4):413–8.

21. 	Paolantonio EG, Ludovici N, Saccomanno S, La Torre G, 
Grippaudo C. Association betweenoralhabits, mouthbrea-
thing and malocclusion in Italian preschoolers. Eur J Pae-
diatr Dent. 2019;20(3):204–8.

22. 	Grabowski R, Kundt G, Stahl F. Interrelationbetweenoc-
clusalfindings and orofacial myofunctional status in pri-
mary and mixeddentition: Part III: interrelation between 
malocclusions and orofacial dysfunctions. J OrofacOrthop. 
2007;68(6):462–76.

23. 	Grippaudo C, Paolantonio EG, Antonini G, Saulle R, La 
Torre G, Deli R. Association betweenoralhabits, mouth-
breathing and malocclusion. Acta OtorhinolaryngolItal. 
2016;36(5):386–94.

24. 	Subtelny J, Sakuda A. Open-bite: diagnosis and treatment. 
Am J Orthod. 1964;50:337–58.

25. 	Degan VV, Puppin-Rontani RM. Removal of suckinghabits 
and myofunc- tionaltherapy: establishing swallowing and 
tonguerest position. Pro Fono. 2005;17(3):375–82.

26. 	Koletsi D, Makou M, Pandis N. Effect of orthodontic ma-
nagement and orofacial muscle training protocols on the 
correction of myofunctional and myoskeletal problems in 
developing dentition. A systematic review and meta-analy-
sis. OrthodCraniofacRes. 2018;21(4):202–15.



16 10.59987/ads/2023.1.9-16

Bone level technique: personal technique for miofacial functional treatment

27. 	Alabdullah M, Saltaji H, Abou-Hamed H, Youssef M. As-
sociation betweenfacialgrowth pattern and facialmuscle-
activity: a prospective cross- sectionalstudy. Int Orthod. 
2015;13(2):181–94.

28. 	Gomes SG, Custodio W, Jufer JS, Del BC, Garcia RC. Ma-
stication, EMG activity and occlusal contact area in subjects 
with different facial types. Cranio. 2010;28(4):274–9.

29. 	Custodio W, Gomes SG, Faot F, Garcia RC, Del BCA. Oc-
clusal force, elec- tromyographicactivity of masticatorymu-
scles and mandibularflexure of subjects with different facial-
types. J ApplOral Sci. 2011;19(4):343–9.

30. 	Charalampidou M, Kjellberg H, Georgiakaki I, Kiliaridis S. 
Massetermusclethickness and mechanicaladvantage in re-
lation to verticalcraniofacialmorphology in children. ACTA 
OdontolScand. 2008;66(1):23–30.

31. 	Cha BK, Kim CH, Baek SH. Skeletalsagittal and verticalfa-
cialtypes and electromyographicactivity of the masticatory-
muscle. AngleOrthod. 2007;77(3):463–70.

32. 	Baroni M, Ballanti F, Franchi L, Cozza P. Craniofacialfea-
tures of subjects with adenoid, tonsillar, or adenotonsil-
larhypertrophy. ProgOrthod. 2011;12(1):38–44.

33. 	Nicolet C, Munoz D, Marino A, Werner A, Argandona J. Li-
pcompetence in Class III patientsundergoingorthognathic-
surgery: an electromyographicstudy. J OralMaxillofacSurg. 
2012;70(5):e331–6.

34. Gamboa NA, Miralles R, Valenzuela S, Santander H, Cordo-
va R, Bull R, Espi- noza DA, Martinez CA. Comparison of 
muscleactivitybetweensubjects with or withoutlipcompeten-
ce: Electromyographicactivity of lips, supra- and infrahyoid-
muscles. Cranio. 2017;35(6):385–91.

35. 	Tomiyama N, Ichida T, Yamaguchi K. Electromyographi-
cactivity of lowerlipmuscleswhen chewing with the lips in 
contact and apart. AngleOrthod. 2004;74(1):31–6.

36. 	Maki K, Nishioka T, Morimoto A, Naito M, Kimura M. A study 
on the measurement of occlusal force and masticatoryeffi-
ciency in school age Japanese children. Int J Paediatr Dent. 
2001;11 (4):281–5.


