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In physiological research, malocclusion is a dental condition that is frequently overlooked. 
It is described as any abnormality in the relationship between the dental arches, whether or 
not there is an aberration in the teeth developmental issue, that affects speaking, swallowing, 
mastication, and other processes. Although the fundamental mechanisms are unclear, mounting 
evidence suggests that malocclusion may be linked to dysfunction of nearby and distant organs. 
The framework linking malocclusion to oral (mastication, speech) and distant organ diseases, 
including ocular, auditory, nasal, cerebral, respiratory, musculoskeletal, cardiovascular, blood-
related, renal, and sexual physiologies, still has not been united. Thus, this perspective presents 
a prioritised research goal to examine the causality and offers the integrated framework linking 
malocclusion with multiorgan pathology. 
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INTRODUCTION
Malocclusion is currently an extensively documented oral 
health condition that affects people of all ages, from young 
children and adolescents to old population worldwide. 
This dental condition is characterised by an abnormal 
malocclusion, which is an abnormal deviation from the 
average orientation of the mandibular and maxillary arches(1). 
Malocclusions are more challenging to identify and classify 
because of their vast broad spectrum of abnormalities. 
Malocclusion can be divided into two categories based on its 
severity and pattern: (1) occlusal problem, which may make 
it difficult for the jaw to function, and (2) teeth-alignment 
disorder, which is associated with abnormal facial features and 
physical abnormalities (2). Angle’s traditional classification 
divides occlusion into four distinct classes: normal occlusion, 
“Class I (Neutro-occlusion), Class II (Disto-occlusion), and 
Class III (Mesio-occlusion)”(3). Malocclusion is the third 
most common oral health issue, according to the World Health 
Organization (WHO). It has a major impact on a patient’s 
speech, appearance, confidence, and other everyday activities 
including chewing and swallowing. Extended occlusal issues 
linked to mixed and permanent dentitions may be mediated 
by malocclusion (4). Evidence suggests that malocclusion 
may also be a risk factor for other distant or surrounding organ 
systems, which could be severe and persistent. Malocclusion 

and multi-organ pathologic relationships were therefore 
discussed in the next section. 

The relationship between the physiology of other organs 
and malocclusion

The connection between malocclusion and various organ 
systems proves complex. Many individuals with malocclusion 
progress to periodontitis, particularly in adulthood amid 
gingival inflammation and suboptimal oral hygiene.Other 
key challenges from dental misalignments include impaired 
swallowing and speech(5). Severe malocclusion triggers 
substantial psychological strain in children, whereas 
adolescents and adults—regardless of severity—may 
experience depression, anxiety, interpersonal difficulties, 
obsessive tendencies, and stress-linked disorders. Orthodontic 
correction typically resolves these mental health effects(6).

Malocclusion-related facial deformities disrupt tongue muscles 
linked to the trigeminal and oculomotor nerves. Severe Class 
III malocclusion often impairs patient’s vision, while all 
malocclusion classes show ocular motility issues and midline 
shifts, sometimes with convergence problems(7).Malocclusion 
can also erode cartilage and bone in temporomandibular joints 
(TMJ), leading to osteoarthritis(8). Orthodontic interventions 
fail to reverse this joint damage.Patients with malocclusion 
exhibit lower heart rates, exacerbated by ongoing psychological 
stress, which heightens cardiovascular disease risk(9). These 
cardiovascular changes persist despite occlusal correction.

Drawing from existing evidence, we propose a model of 
potential pathological interactions between malocclusion and 
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various organ systems to improve understanding and prevention 
of associated comorbidities that risk causing irreversible harm 
to the body (Figure-1).

Figure-1: Pathologic relationship between malocclusion 
and multiple organs. SDB: Sleep-disordered breathing, AD: 
Alzheimer’s disease, eNOS: endothelial nitric oxide

Oral

Malocclusions significantly impact an individual’s 
physiological and psychological well-being. Orthodontic 
treatments and malocclusions directly and indirectly 
influence quality of life (QoL)(10). This has led to the term 
“Oral Health-Related Quality of Life” (OHRQoL), which is 
notably diminished in children and young people affected 
by malocclusions(10). These conditions impair mastication, 
speech, swallowing, oral hygiene, and breathing, but they most 
prominently cause facial disfigurements that drive patients 
toward cosmetic surgeries or orthodontic interventions(1). 

Speaking difficulties may arise from tongue position changes 
in children with anterior open-bite and posterior cross-bite. 
Malocclusions are less likely to cause speech difficulties in 
men. 

Malfunction or misalignment reduces OHRQoL by interfering 
with regular mastication. Patients with malocclusion have 
malfunctioning TMJs, unequal occlusal contacts, and decreased 
bite force(12). The masticatory performance is significantly 
impacted by these symptoms. The grinding surface area was 
reduced by weakened jaw muscle function brought on by 
dental misalignment and tapering intermaxillary tooth contact. 
As a result, malocclusion impairs effective chewing patterns, 
deteriorates masticatory function, and results in an uneven 
threshold for swallowing. 

Periodontitis

Periodontitis is caused by plaque buildup in the roots of 
the teeth, which harbours pathogenic bacteria and causes 
gum inflammation and tooth alveolar bone loss. Bacterial 
plaque deposition is encouraged by any irregularity or 
misalignment in the positioning of the teeth and jaw, 
whichisacrucialcomponentinthedevelopmentof periodontitis. 
Because misaligned teeth can easily trap food particles, 
malocclusion is a sign of periodontitis(13). Due to tissue 
weakening and pocket formation, food deposition and plaque 
formation contribute to the development of gum inflammation.
According to reports, Class II occlusion has the lowest risk of 

periodontitis, while Class I occlusion has the highest risk(14). 
The buccal attachments may be compromised by anterior 
and posterior crowding and spacing, anterior cross-bite, and 
deep overbites, which can lead to plaque deposition, severe 
pocketing, and gingival irritation. In cases of severe crowding 
and plaque formation, post-orthodontic treatment is crucial 
because even orthodontic therapies do not ensure periodontal 
health(15). 

RESPIRATORY

Respiratory diseases, particularly asthma, are more common in 
younger malocclusion patients due to the distorted development 
of craniofacial features, such as the nasal septum. 

Malocclusion, which keeps microorganisms in the saliva for 
a long time, exacerbates mouth breathing, the most prevalent 
symptom of asthma. Other oral conditions such caries, tooth 
erosion, and candidiasis, which are brought on by pathogenic 
microbiota deposited in the buccopharyngeal area, have been 
noted in asthmatic patients (16).Anteroposterior disproportion 
in the dentition may be caused by class II malocclusion, and 
these vertical orofacial abnormalities change the upper nasal 
passage’s progressive formation by narrowing it. Patients who 
have trouble breathing through a tiny nasopharyngeal tube may 
develop the habit of mouth breathing, which further displaces 
the mandibular condyle and TMJ and further deforms the 
malocclusion (17). 

AUDITORY

The auditory tubes, middle ear location, and nasopharyngeal 
tubes are all affected by malocclusion, which completely or 
partially modifies the optimal facial structure. Numerous 
diseases and conditions pertaining to smooth auditory 
functioning may result from these abnormalities (18). The 
ventilation, drainage, and protection of the auditory canal 
depend on the auditory tube, also known as the eustachian tube. 
The auditory tube’s opening and closing are controlled by the 
soft palate and related muscles.Palatal positioning deviations 
restrict auditory tube ventilation, which can be a major source 
of ear infections, inflammation, and allergies (19), resulting 
in serious disorders such as otitis media and hearing loss. 
This is brought on by a disruption in the air pressure inside 
the eustachian tube, which results in microbial infection and 
tubal dysfunction in the middle and inner ears. Microbial 
invasion into the cochlear region also infects the eustachian 
tube, which is linked to the nose route(20).However, cochlear 
placements show gradual improvements following occlusal 
position treatment, which results in the resolution of auditory 
discrepancies (21). 

NEUROLOGICAL ABNORMALITIES

Cognitive

In both acute and chronic situations, trigeminal input modifies 
the cognitive brain’s functioning and is essential for the 
development of neurological illnesses(22). Mastication, 
speech, and other motor skills are just a few of the brain 
functions and actions that are impacted by the repression of 
the trigeminal nerve system caused by malocclusion and 
facial deformities. Trigeminal nerve impairment results 
in pupil size and occlusal abnormalities. Malocclusion 
problems are made worse by the trigeminal system’s 
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unilateral and uneven gene expression (23). Patients with 
significant malocclusion have also been found to have growth 
deficits, mandibular retrognathia, hypodontia, psychiatric 
esses,behaviouralsyndromes,andlipandtonguedisarrangement.

Alzheimer’s disease (AD)

Malocclusion may be linked to the development of AD through 
the production of allele-inducing AD, according to new 
research. It has been noted that ℇ3 and ℇ4 allelic phenotypes 
of APOE genes are linked to malocclusion and other occlusal 
problems. Compared to the other APOE gene alleles, these 
genes have a higher phenotypic frequency in individuals 
with AD (24). In the elderly population, dental conditions 
including periodontitis and tooth loss are risk factors for AD. 
The buccal masticatory insufficiency linked to malocclusion 
impacts oral digestion, which eventually results in nutrient 
loss. Poor dental health and habits exacerbate cognitive 
impairment in elderly adults. Delirium may result from brain 
damage and degeneration in malocclusion patients with worse 
OHRQoL, which may also lead to disorientation and cerebral 
haemorrhage (25). 

Dementia

The ongoing oral degenerative ageing process can lead to 
problems of several organ systems, therefore oral health in 
the elderly is a major concern. Elderly people are more likely 
to experience cognitive diseases like dementia and delirium 
in relation to dental health, which suggests that oral hygiene 
requires special attention. After controlling for diabetes, 
biological sex, visual disorder, depression, osteoporosis 
medication, and collagen disease, the number of teeth, age, 
and clinical dementia rating were all independently linked to 
periodontal inflamed surface area (PISA) in a home visit survey 
of individuals with cognitive decline. It has been proposed that 
odontitis increases the risk of dementia, potentially by allowing 
P. gingivalis and lipopolysaccharides to enter the brain through 
increased blood-brain barrier permeability(26, 27).

Neurological-Sleep

In addition to growth, learning, and development, sleep is 
crucial for overall wellbeing (28). Dentocranial abnormalities, 
such as severe malocclusion, may be the main cause of sleep-
disordered breathing (SDB) (29). Research has demonstrated 
that children with severe malocclusion (maxillary inclination) 
experienced daytime sleepiness and sensations of great fatigue 
far more frequently than those with neutral occlusion(30). 

Psychological

Malocclusion in adolescents and young adults can lead to 
severe psychological stress. In addition to anomalies in facial 
appearance, reduced trigeminal nerve growth is responsible 
for mental diseases such as“Attention Deficit Hyperactivity 
disorder (ADHD), Depression, and Anxiety”(31). Individuals 
with ADHD who also have orofacial abnormalities, such as 
malocclusion, are rather common. Psycho-neurological issues 
have been shown to occur later in adulthood in adolescents with 
different classifications of malocclusion (32).When considered 
collectively, mental and physical disorders including ADHD, 
anxiety, and migraines are directly linked to oral health and 
malocclusion.

OCULAR

Mandibular lateral deviation links malocclusion to ocular 
vision issues via the trigeminal nerve, which controls facial and 
ocular muscles (33). Occlusal anomalies disrupt motor control, 
affecting visual coordination, balance, peripheral vision, eye 
symmetry, and sensory function, leading to asymmetric 
convergence (phorias). Class II/III malocclusion patients, 
especially Class III, show higher rates of ocular motility 
disorders (34).Malocclusion impacts vision across ages but 
hits youth hardest. Ongoing diagnosis during orthodontic 
therapy is essential to prevent irreversible vision loss.

CARDIOVASCULAR DISORDERS

Malocclusion has been demonstrated to be related with several 
systemic illnesses. The circulatory and cardiovascular systems 
may be greatly impacted by this dental malformation (35), most 
likely as a result of oral microbes, inflammatory chemicals, and 
hormones brought on by stress (36). PD (periodontal disease) 
has been found to be a risk factor for cardiovascular diseases 
(CVDs), including high blood pressure, atherosclerosis, and 
high cholesterol, which increases a patient’s chance of heart 
attack or stroke (37). Inflammation in the arteries, veins, and 
coronary tissue may result from bacterial cell infiltration into 
the heart and blood vessels (38). Accordingly, PD with deep 
periodontal pockets (≥6 mm) was substantially linked to high 
CVD risk [systemic coronary risk assessment (SCORE > 5%)], 
according to a Spanish study on 4224 working individuals (39). 
Salivary matrix metalloproteinase-8 and -9, as well as MPO, 
have been found to be substantially positive with periodontal 
disease (PD) and its association with CHD, according to the 
“PAROKRANK (Periodontitis and Its Relation to Coronary 
Artery Disease)study” (40). 

These findings suggest that malocclusion has a significant 
impact on heart health; therefore, coordinated monitoring 
and treatment of oral and cardiovascular health is critical 
to patients’ full recovery. It is anticipated that orthodontic 
treatment techniques will reduce stress and HRV indicators in 
addition to addressing oral functional and aesthetic concerns. 

BLOOD DISORDERS

Blood group A showed a considerably greater prevalence 
of Class II (34.2%) and 3 (19%) malocclusions in a cross-
sectional study of Saudi individuals (41). Blood group AB 
had the highest incidence of impacted teeth (48.8%). The 
population’s geographic and racial variety may be the cause of 
these discrepancies. 

Thalassaemia major causes deformation in orofacial structures 
due to gingivitis, maxillary protrusion, and poor OHRQoL, 
which frequently results in Class II malocclusion in individuals 
(42, 43). According to research by Jeelani et al., around 59% 
of children with thalassaemia had high-severity Angel’s Class 
II malocclusion (44). Overall, these findings show that blood-
related diseases and malocclusion are interconnected. 

MUSCULOSKELETAL

Osteoarthritis of the temporomandibular joint is one of the 
musculoskeletal conditions that can result in clicking sounds 
and limited mouth opening, as well as discomfort, altered 
jaw mobility, and pain in the masticatory muscles and all 
related neuromuscular structures (45). Increased TMJ disc 
displacement (short ramus, posterior facial height, backward 
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position, and rotated mandible) and degenerative diseases 
have been linked to class II malocclusion and hyper-divergent 
growth patterns (46). This suggests that malocclusion may 
interfere with the TMJ’s ability to support weight, which could 
lead to the development of TMD. 

Osteoporosis

The skeletal system is affected by osteoporosis, a disorder 
that weakens bones and increases a person’s risk of fracture 
(47, 48). Malocclusion may affect male head density and total 
bone mineral density (BMD) in teenagers, according to studies 
(49). Malocclusion may develop from skeletal and dental 
abnormalities caused by aberrant cranial bone growth brought 
on by vitamin insufficiency. In particular, a lack of vitamin 
D3 may affect maxillary growth by raising the likelihood of 
crowding, cross-bite, and a narrower upper arch (50). Class II 
and Class III malocclusions have frequently shown dehiscence, 
which may be related to increased loss of coronal alveolar bone 
thickness and vertical alveolar bone (51). 

Postural

Research has shown a connection between malocclusion and 
variations in cervical vertebral morphology, highlighting the 
critical relationship between craniofacial dimensions and 
head posture. Class II malocclusion, which is strongly linked 
to increased cervical curvature and forward head tilt, has 
been linked to both cervical and general body posture (52). 
Increased craniocervical angle and decreased mandibular and 
maxillary prognathism appear to be significantly influenced 
by class II malocclusion (53). This led to the conclusion that 
class II malocclusion may be caused by greater head extension 
relative to the cervical spine. 

Additionally, there is evidence that various mandibular 
postures impact postural changes that affect gait stability and 
the location of the foot’s centre of pressure (54). Orthodontic 
plate placement was shown to restore postural balance in 
patients with craniocervical-mandibular problems using a 
stabilometric platform (55). 

The asymmetry of the orofacial bone structure puts pressure 
and strain on the muscles and spine, resulting in persistent 
aches and pains.Poor posture also affects the alignment of the 
vertebral column as people age, which can result in serious 
medical disorders as herniated discs, muscular spasms, disc 
degeneration, and disc dislocation (56). Therefore, people with 
malocclusion require an early diagnosis and treatment.

RENAL

A risk factor for sleep-disordered breathing (SDB) is the Class 
II malocclusion, which is a skeletal anteroposterior discrepancy 
between the maxilla and mandible accompanied by a vertical 
discrepancy (57). A growing body of research suggests that SDB 
is one of the fundamental causes of nocturnal enuresis (NE), 
as it lowers arousal response and impairs arousal response to a 
full bladder (58). NE, also known as bedwetting effect, affects 
roughly 10% of children worldwide and is the second most 
prevalent health problem among school-age children, after 
allergies and asthma. By changing urodynamics and triggering 
hormones that regulate salt, SDB causes an excess of urine to 
be produced at night. By activating hormones that regulate salt 
and changing urodynamics, SDB causes excessive urine output 

at night. These data suggest the indirect link of malocclusion 
and renal dysfunctions. In a cross-sectional investigation, the 
most prevalent malocclusion Class II was observed, where 
spacing and extrusion were prevalent types of pathologic 
tooth transfer, predominantly impacted by interdental clinical 
attachment loss and tooth loss due to periodontitis (59). 

ERECTILE DYSFUNCTION (ED)

ED is the inability to achieve or maintain a penile erection, 
which can negatively impact sexual health, activity, 
psychological well-being, relationships, and quality of life 
in men (60). Although the aetiology of ED can be complex 
(vascular, hormonal, drug-induced, psychological, or mixed), 
vascular is the most prevalent. Among oral conditions, 
periodontal disease (PD) is a significant risk factor for 
systemic illnesses brought on by periodontal pathogens and 
systemic inflammation brought on by periodontal infections 
that result in endothelial dysfunction (61). Any irregularity or 
misalignment of the jaw and teeth in a malocclusion increases 
the risk of periodontal disease (PD) by encouraging the 
buildup of bacterial plaque (29). In a recent investigation on 
400 community-dwelling men, poor occlusal support status 
was independently and significantly linked with ED (62). In 
another study including 305 guys, 22.9% men had ED, and 
4.3% had chronic PD. When compared to males without ED, 
those with mild and moderate to severe ED had a considerably 
higher prevalence of chronic PD. 

Moreover, dental disorders as anterior tooth damage or 
malocclusion negatively affect social acceptance and personal 
behaviour, which results in sadness and low self-esteem. It 
may result in ED and, as a result, an unsatisfactory sexual 
life (63). This suggests that ED may be brought on by the 
psychological condition linked to malocclusion. Studies have 
already shown a connection between increased ED prevalence 
and severity and anxiety and sadness (64, 65). This implies that 
the psychological disorder associated with malocclusion may 
be the cause of ED. 

Potential as well as challenges for the future

In order to identify preventative and therapeutic measures for 
the unique systemic consequences of malocclusion, including 
oral and non-oral disorders, it is necessary to unravel emerging 
studies. A large, prospective, multidisciplinary cohorts 
that combine robust systemic outcomes with high-quality 
orthodontic phenotyping continue to be the top research 
priority for bridging the gap between dental and systemic 
health. This will necessitate multidisciplinary, mechanistically 
orientated research grounded in both experimental and clinical 
observation. 

CONCLUSION
Malocclusion can have a detrimental effect on quality of life 
by causing multiple organ diseases. The malocclusion can 
cause a number of illnesses related to the oral, visual, auditory, 
nasal, cerebral, respiratory, cardiovascular, renal, metabolic, 
and sexual physiologies in addition to lowering self-esteem 
and psychological problems. Therefore, a new approach to 
comprehensive intervention techniques to enhance quality of 
life and reduce considerable mortality and morbidity will be 
provided by a knowledge of the complex relationships between 
various conditions. 
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