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Abstract: The article investigates main concepts of orofacial myofunctional disorders and
malocclusion.There have been descriptions of associations between malocclusion and orofacial
myofunctional disorders (OMD), however the precise nature of these associations is still unknown.
Further clarification is required because these disorders are highly prevalent in children. This study
aimed to investigate the relationship between childhood malocclusions and OMD (bruxism, abnormal
swallowing, caudal resting tongue posture, and biting habits). The purpose of this study was to explore
the connection between occlusal issues and orofacial myofunctional disorders in primary and mixed
dentition. We also aimed to determine the causes of malocclusions and how the number of information
sources used by parents on child oral health could influence these associations.
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Introduction: Malocclusion is a prevalent dental issue. It occurs when the upper and lower teeth fail
to align properly when the mouth is closed. This condition often arises due to overcrowding of teeth,
where the teeth are too large for the available space in the mouth, or due to teeth being crooked.
Additionally, malocclusion can occur when there is a misalignment between the upper and lower jaws.
Orthodontic treatment, such as braces, is commonly used to address malocclusion. In more severe
cases, surgical intervention may be necessary.[1]

When there is an abnormal lip, jaw, or tongue position during speech, swallowing, or rest, it is known
as an orofacial myofunctional disease (OMD). Orofacial myofunctional disorders can be following,
may occur with one type or combination of some: abnormal thumb, finger, lip, and tongue sucking
habits, appropriate mouth-open lips-open resting posture, a forward interdental rest posture of the
tongue, a forward rest position of the tongue against the maxillary incisors, a lateral, posterior
interdental tongue rest posture problem, an inappropriate thrusting of the tongue during speaking.[2]

Myofunctional therapy, also known as muscle-function therapy, is aimed at treating oral myofunctional
disorders (OMD). OMD is a broad term that encompasses abnormal oral resting positions, oral
functions like "tongue thrust" or lingual horizontal swallowing, chewing differences, and oral habits
including thumb/finger sucking or tongue sucking.[3] Patients with OMD engage in a series of
exercises and activities to enhance oral function, establish proper resting positions, learn new
swallowing and chewing techniques, and eliminate harmful oral habits.[4]

Incorrectly developing jaws and crowded teeth affect three out of every four children. As early as age
four, these issues are apparent. As vital as your child's health and education are, so too is their proper
growth and development. The years between two and five are when children develop the fastest. 70%
of child's facial and jaw development happens during this time. Underdeveloped faces and crowded
teeth are the unfortunate result of the majority of children not experiencing proper facial and jaw
development.[5] Current studies have demonstrated that crowded teeth, misaligned jaw development,
and other orthodontic issues are not brought on by large teeth in small jaws or by genetics. The true
causes are incorrect myofunctional habits such as reverse swallowing, thumb sucking, tongue
thrusting, and mouth breathing. Incorrect jaw development is also influenced by allergies, asthma, and
an open mouth posture. It's likely that incorrect dental and facial development resulted from one or
more of these myofunctional issues that most of us experienced as children. Since research indicates
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that the lips and tongue influence tooth position, treating and correcting these poor myofunctional
habits is crucial.[6][7]

Malocclusion refers to the improper alignment of the upper and lower jaws when they come
together.[8] This condition is often accompanied by facial skeletal abnormalities, which can affect
various functions of the mouth and face, such as the positioning of bones, teeth, and muscles. As a
result, activities like chewing, speaking, swallowing, and breathing may be affected in order to adapt to
the dental and facial environment. The causes of dental and skeletal malocclusion can be either
inherited or acquired, and are frequently associated with developmental abnormalities.[9]

Dr. Edward Angle, a renowned medical doctor and dentist, developed a widely accepted system for
describing dental occlusion. He believed that mouth breathing is one of the primary factors
contributing to malocclusion.[10] Mouth breathing and poor oral habits are considered risk factors for
malocclusion because they can disrupt the normal growth and function of the mouth during
development. Mouth breathing is particularly linked to occlusal issues, regardless of whether there is a
genetic predisposition. While oral habits are generally less significant in relation to malocclusion, they
may play a role if there are other contributing factors present.[11]

OMD evaluations require a comprehensive approach that encompasses various orofacial functions and
involves multiple disciplines. Oral health professionals play a crucial role in identifying the need for
referral and initiating appropriate care for individuals with OMD. This is particularly important in the
context of orthodontic needs, temporomandibular joint disorder, and sleep-disordered breathing, where
oral myofunctional therapy is an integral part of the multidisciplinary treatment approach.[13]To
accurately assess the presence of OMDs, a chairside clinical evaluation is conducted. During this
assessment, it is essential for patients to remain unaware of being evaluated, as this allows them to
exhibit their natural orofacial functions. For instance, patients who habitually keep their mouth open
may consciously close it during the assessment if they are aware of being observed. The chairside
assessment involves both extraoral observations and intraoral findings. To obtain accurate extraoral
observations, clinicians should ensure that the patient's lips are relaxed and not pursed or straining to
close. [14]

Additionally, clinicians should pay attention to the position of the tongue and listen for any unclear or
"slushy" sounds when the patient speaks. During the intraoral assessment, clinicians should take note
of factors such as malocclusion, ankyloglossia, current or past oral habits, and the shape of the palate.
It is important to recognize that even if malocclusion appears to have been corrected through
orthodontic treatment, signs observed during the extraoral assessment may indicate a potential relapse.
By conducting a thorough chairside assessment, oral health professionals can effectively identify
potential OMDs and make appropriate referrals for further evaluation and treatment.[15]
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Oral Habits Orofacial Effects

Use of Pacifiers e Anterior open bite

e Posterior crossbite

e Oral ulcers in the posterior third of the palate
e Candidiasis

Thumb and Finger e Vestibularization of the upper anterior teeth
Sucking e Lingualization of the lower incisors

e Premaxillary protrusion

* Anterior open bite

e Posterior crossbite

e Clockwise rotation of the occlusal plane
e Clockwise rotation of the mandible

® Lip incompetence

e Tongue thrusting

e Narrowing of the arches lateroposterior
e High vaulted palate

Fingernail Biting » Dental abrasion, dental erosion
® Dental misalignment

Lip Interposition e Upper alveolodental protrusion

(Wedging) or e Retro-inclination of the lower incisors

Sucking ® Lip incompetence (lips do not come into contact)
® Deep bite

* Mandibular retrognathism
* Occlusion of the lower incisors on the palatine mucosa
e Hyper tone of the mentalis (golf ball chin)

Pencil Chewing » Shifting the masticatory load on the premaxilla
e Alteration on the correct skeletal growth

e Dentoalveolar open bite

* Dentoalveolar malposition

e Dental abrasions

e Gingival damage

Figure 1. Oral habits and their orofacial effects

There have been associations between certain oral habits in infants and medical conditions, such as
acute otitis media and early cessation of breastfeeding. However, beyond infancy, there is little
evidence of a connection between oral habits and general health. Nonetheless, persistent habits can
have significant effects on the structures of the mouth and face (Figure 2) [16]

Non-nutritive sucking behaviors, which are initially adaptive and rewarding, can become learned
habits. These habits are typically present without any psychological abnormalities. However,
prolonged thumb or pacifier sucking beyond the preschool years may indicate some psychological
disturbance. The severity of deformities caused by non-nutritive habits is influenced by the frequency,
duration, and intensity of the habit. Lip sucking, on the other hand, can be a habit that involves the lips
and mouth or may be related to stress or psychological problems. Figure 3 illustrates the frequency and
distribution of orofacial myofunctional disorders in a group of 129 children aged 5 to 9 years with
functional malocclusions, who were evaluated at the Department of Pediatric Dentistry, University of
Buenos Aires.[17]
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Figure 3.

Orofacial myofunctional therapy (OMT) is designed to enhance facial proprioception, improve muscle
tone, and optimize orofacial movement according to Homem et al. (2014). It is widely acknowledged
that infants may exhibit orofacial myofunctional disorders (OMD) like ankyloglossia, however, the
approach to treating these infants and toddlers differs from that of older patients or typically
developing children. Factors such as voluntary control, ability to follow instructions, and self-
monitoring play a crucial role in determining the appropriate treatment plan to address the clinical
symptoms associated with an OMD.[18]

Oral myofunctional therapy (OMT) differs significantly from pediatric oral motor/feeding therapy in
various aspects.

>

OMT is characterized by an active approach that necessitates the voluntary execution of a motor
plan by the client, involving activities like practicing lingual positioning for isolated swallows as
highlighted by Merkel-Walsh (2018c) and Boshart (2017).

Another key distinction lies in the requirement for the patient to comprehend the rationale behind
the program and actively engage in achieving their goals, as emphasized by Holtzman (2018). This
level of understanding and commitment may not be feasible for infants or toddlers participating in
an OMT program.

OMT is fundamentally grounded in addressing abnormal oral structures, tone, resting posture,
habits, and swallowing patterns, as outlined by the Association of Orofacial Myology and Therapy
(AOMT, 2018).

While early signs of orofacial myofunctional disorders (OMD) can be identified in young children,
the commencement of OMT interventions varies widely in the literature, ranging from as early as 4
years to as late as 8 years of age according to Holtzman (2018). Alternative treatment options are
available for younger age groups.

The OMD treatment team may encompass various professionals such as pediatricians, physicians,
speech-language pathologists (SLPs), Registered Dental Hygienists (RDHSs), Certified Orofacial
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Myologists® (COM®), dentists, orthodontists, allergists, otolaryngologists, breathing specialists,
sleep specialists, bodyworkers, and oral maxillofacial surgeons.

» Furthermore, OMT involves repetitive exercises focusing on phonemes, articulation drills, and oral
placements of lingual alveolar and palatal phonemes to ensure both accurate acoustics and correct
phonetic placements, as highlighted by Merkel-Walsh and Overland (2018).

> Lastly, OMT targets and addresses oral habits such as thumb sucking and mouth breathing through
specialized programs like Sandra Holtzman's online "Unplugging the Thumb" and Pam Marshalla’s
book "How to Stop Thumbsucking (and Other Oral Habits): Practical Solutions for Home and
Therapy™ (2001) with a positive approach.[19]

The treatment of orofacial myofunctional disorders (OMDs) in infants and young children necessitates
a collaborative approach involving various professionals (Billings et al., 2018). While speech-language
pathologists (SLPs) and registered dental hygienists (RDHs) have the capacity to provide orofacial
myofunctional therapy (OMT), the involvement of a multidisciplinary team is crucial. For instance, the
American Dental Association recommends that infants undergo early oral screenings at around one
year of age, enabling the early detection and treatment of OMDs. Occupational and physical therapists,
who possess expertise in feeding disorders, fine and gross motor skills, and sensory-motor integration,
may identify children with developmental disabilities and provide early intervention. Figure 4 presents
several examples of pediatric OMD teams, highlighting the importance of a collaborative approach in
addressing these disorders.[20]

OMD Infant and Toddler Team OMD Pediatric Team
Pre-feeding, Oral Motor and Feeding Orofacial Myofunctional and Feeding Therapies,
Therapies, Bodywork and Medical Team Bodywork and Medical Team

Allergist = Allergist

Body worker - osteopath, = Body worker — osteopath, chiropractor,
chiropractor, licensed massage licensed massage therapist, physical
therapist, physical therapist, therapist, occupational therapist

Speech-Language Pathologist Respiratory Therapist

Speech-Language Pathologist

occupational therapist = Certified Orofacial Myeclogist™
= CranioSacral therapist = CranioSacral therapist
= Dentist = Dentist
= Early Interventionists + Educational Professionals
= Feeding specialist (OT/SLP) = Feeding specialist (OT/SLP)
= Lactation consultant (IBCLC) = Nutritionist
« Mutritionist + Occupational Therapist
« Occupational therapist + Oromaxillofacial surgeon
« QOromaxillofacial surgeon + Osteopathic medical physician
= Osteopathic medical physician = Orthodontist
+ Otolaryngologist = Otolaryngologist
« Pediatrician = Pediatric dentist
= Physical therapist « Pediatrician
* Registered Dental Hygienist = Psychologist/Neuropsychologist
= Respiratory Therapist = Registered Dental Hygienist
L] L]

]

Figure 4 Potential Members of Pediatric OMD Teams

Conclusion: OMDs and chronic oral dysfunction have the potential to cause dental malocclusion and
craniofacial dysmorphology. It is crucial to comprehend the underlying pathologies that contribute to
malocclusion in order to achieve long-term facial stability. Orofacial myofunctional therapy aims to
establish optimal functional relationships between the orofacial muscle complex, temporomandibular
joint, myofascial connective tissues, and associated neurological systems. This, in turn, creates a
balanced, stable, and pain-free homeostatic environment. Early detection of OMDs and malocclusion
by oral health professionals is essential in supporting this objective, as a thorough assessment and
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accurate diagnosis are prerequisites for effective treatment. A limited number of articles were of high
quality, despite the abundance of literature on OMD, AD, and malocclusion. This systematic review
revealed a frequent co-occurrence of AD and nonphysiological swallowing with an anterior open bite
(AOB). Additionally, malocclusion was found to be associated with apico-alveolar AD. Conversely,
there was no apparent correlation between biting habits and malocclusions. As for other habits such as
bruxism and a low tongue position at rest, there was insufficient evidence to support a similar
relationship. Further longitudinal research of superior quality is necessary to gain a deeper
understanding of the interplay between OMD, AD, and malocclusions.
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