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INTRODUCTION
A coexistence between the genetic factors and the arrangement 

of soft tissues in the orofacial region has been suggested as the 

aetiological factor of malocclusion [1-3]. However, the growth and 

development of the orofacial musculature in malocclusion have 

to be emphasized, as they serve as unfavourable factors and are 

regarded as the keys in the management of malocclusion [4]. The 

teeth and alveolus are sandwiched between the buccal mucosa, 

lips and the tongue and there exists a balance between these,  for 

maintainence of the position of the dentition. However, tongue is a 

much powerful organ and any changes which occur in the posture of 

the tongue musculature could serve as potential factors in causation 

of malocclusion [5,6]. Lingual frenum is a soft tissue mucosa which 

extends  from the ventral surface of the tongue, in the midline, to the 

floor of the mouth, which thus secures  the motions of the tongue 

[7]. The frenum is attached to the tip of the tongue in varying degrees 

and the frenulum length and the thickness exert an influence on the 

mobility of the tongue [8].

The tongue originates from  first, second and third pharyngeal arches 

at four weeks of  intrauterine life and the origin of muscles  occurs by 

the migration from occipital myotomes. Initially, a U-shaped sulcus 

is formed   on either sides of the tongue. This allows the free mobility 

of tongue, except at the region of attachment of lingual frenum. As 

the development of the tongue proceeds, the lingual frenulum cells 

undergo apoptosis and  the lingual frenulum retracts away from the 

tip of the tongue. There could be a disturbance during this stage 

of programmed cell death, which may lead to a condition which is 

called ‘Tongue tie’ or ‘Ankyloglossia’. Ankyloglossia is a congenital 

anomaly, wherein the lingual frenum tethers the floor of the mouth 

to the ventral surface of the tongue. This results in shortening of 

the frenulum length, resulting in speech disorders, orthodontic 

anomalies and breast feeding difficulties [9-12]. The restrictions in the 

tongue’s mobility often result in forward thrusting of tongue against 

the anterior body of the mandible, thereby resulting in malocclusion 
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[13]. Also, the posture of tongue varies with malocclusion, it being 

highest in class II malocclusion, intermediate in class I malocclusion 

and lowest in class III malocclusion [14].

Several studies have been conducted to evaluate the interaction 

between position of the tongue and malocclusion. However, a 

review of literature shows scarcity in the association between the 

lingual frenum and malocclusion. Hence, this study was performed 

to assess the relationship between the lingual frenum and dental 

malocclusion.

MATERIALS AND METHODS

Patient sampling
The study samples included thirty patients of Saveetha Dental 

College, Saveetha University, India. Patients with class I, II and III 

malocclusion, who were placed in age group of 12–16 years, were 

enrolled in the study. The selection of patients in each group was 

done by a random sampling method and the study was performed 

over a period of three months. Patients with previous histories of 

frenectomies, orthodontic treatments, orthognathic surgeries and 

TMJ disorders were excluded from our study. The patients were 

distributed into three groups with ten in each group, based on the 

malocclusion.

Measurement of median lingual frenum length
The subjects were instructed to open the mouth to the maximum 

and  elevate the tongue and touch the tip of the tongue on the 

incisive papilla, while the impression was being made. An 

irreversible hydrocolloid impression of the mandible was made and 

prediagnostic casts were made. The vertical distance between the 

anterosuperior most point of the lingual frenum and the mesioincisal 

edges of the mandibular central incisor was measured by using 

vernier calipers. This measurement determined the maximum lingual 

frenulum length. The values were tabulated and statistical analysis 

was performed [Table/Fig-1] [15-17].
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Objective: This study was performed to analyze the lingual frenal 
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Materials and Methods:  This study comprised of 30 subjects, 

with 10 in each group and an impression was made with the 

maximum mouth opening position and the tip of tongue touching 

the incisive papilla. The length of the lingual frenum was then 

measured from the casts. The maximum mouth opening position 

was also determined by measuring the interincisal distance with 

the maximum mouth opening position. Statistical analysis was 

done to analyze the relationship between both.

Results: The lingual frenum was found to be longest in class III 

malocclusion, with a statistical significant value of p<0.01. The 

class II and class I malocclusion did not show much difference. 

The maximum mouth opening position was also increased in class 

III malocclusion, followed by class II and class I malocclusion, in 

a descending order.

Conclusion: The lingual frenum exerts erratic forces and a 

long lingual frenum pushes the mandibular anteriors forwards, 

resulting in malocclusion. Hence, a relationship between the 

lingual frenum and malocclusion is essential, so that the erratic 

forces can be eliminated and excellent results can be achieved,   

following the correction of malocclusion.
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software (SPSS for Windows, version 14.0). The median lingual 

frenulum length and maximum mouth opening reductions of 

skeletal class I, II, and III malocclusion were compared  by doing 

analysis of variance (ANOVA) test and paired t-test was done to 

determine the significance in the relationship between the frenum 

and malocclusion. Pearson’s correlation analysis was performed to 

determine the relationship between the maximum mouth opening 

reduction and the median lingual frenum length.

RESULTS
The descriptive statistics of the MLFL and MMOR measurements in 

the three groups have been tabulated [Table/Fig-3]. MLFL was found 

be highest in skeletal class III malocclusion, with a value of 5.27 

and a standard deviation of 1.02, followed by class II malocclusion. 

The class I malocclusion subjects had a frenulum length of 3.96 

±1.46, which was much lesser than that of class III malocclusion. 

Descriptive statistics showed p-value to be less than 0.01, which 

demonstrated a significance of about 95%, (p<0.01) between class 

III malocclusion and class I malocclusion. However, the MLFL of 

class II malocclusion did not show much significance with class I 

and class III malocclusion. The amount of maximum mouth opening 

reduction was significantly increased, with an increasing median 

lingual frenulum length and a p-value of less than 0.1 (p<0.1). 

The Pearson’s correlation analysis showed a positive correlation 

between the median lingual frenulum length and the maximum 

mouth opening reduction.

DISCUSSION
The inheritance of malocclusion is influenced by genetic and 

environmental factors, but with a greater emphasis on the influence 

of environment, in particular, the orofacial tissues [18-21]. The 

positioning of the soft tissues and the tongue posture has a prime 

role in determining the positioning of the teeth and it is also a 

determiner of bone formation. Despite the curious role  played by 

tongue in the development of the structures in the orofacial region, 

the tongue often remains a rather quiescent organ without any 

bony skeleton. However, the neuro-muscular complex of tongue 

is vital in developmental and also in functional processes [22].  

Ankyloglossia is a congenital condition which results  in tethering of 

the tongue to the floor of the mouth at various levels. The mobility 

of tongue is usually restricted, resulting in a forward push of the 

low postured tongue, due to the pharyngeal musculature [23]. This 

often results in the growth of the mandible in a prognathic manner, 

resulting in skeletal class III malocclusion [24].

Though  numerous studies have been on the association  between 

soft tissue posture and malocclusion, there has been a scarcity 

in studies done on the association between the frenulum and 

skeletal malocclusion. Thus, this study was an attempt which was 

made to assess the relationship between the lingual frenulum and 

malocclusion. The present study was based on determination 

of the lingual frenal lengths and the maximum mouth opening 

reductions in all the three classes of malocclusion and it thereby 

determined the association between them. The cybernetic growth 

of the mandible explains that the anteroinferior growth of the maxilla 

causes a functional shift in the mandible, leading to an alteration 

in the posture of the temperomandibular joint. This results in 

mandibular remodeling or growth [25]. If the maxillary growth is 

restricted, it could often result in a flattened palate, resulting in a 

diminished lingual volume. This spatial inadequacy leads to inferior 

positioning of the tongue, resulting in erratic forces acting on the 

mandible, leading to mandibular prognathism [26].

The present study demonstrated median lingual frenal length and 

maximum mouth opening reduction to be significantly increased 

in class III skeletal malocclusion. This suggested that patients 

with  increased MLFLs were prone to development of skeletal 

class III malocclusion. An association between  ankyloglossia and 

Maximum mouth opening reduction
The maximum mouth opening reduction was recorded in two steps.  

The patient was asked to open  his/her mouth as wide as possible 

and the inter-incisal measurement (incisal margin of maxillary central 

incisor and mandibular central incisor) was determined. The patient 

was then requested to place the tip of tongue on the incisive papilla 

and the interincisal distance at this position was recorded again. The 

difference in the two values gave the reduced amount of maximum 

mouth opening [Table/Fig-2].

Numbers Class I 

Malocclusion 

n=10

Class II 

Malocclusion 

n=10

Class III 

Malocclusion 

n=10

Mean SD Mean SD Mean SD

Median lingual 

frenulum length

3.96 1.46 4.08 0.96 5.27 1.02

Maximum Mouth 

opening reduction

14.25 4.7 16.36 3.35 20.46 5.76

[Table/Fig-1]: Determination of Median lingual frenal length in a 

prediagnostic cast

[Table/Fig-2]: Determination of maximum mouth opening at reduction

[Table/Fig-3]: Frenulum length in dental malocclusion

STATISTICAL ANALYSIS
The statistical analyzes were carried out  by using the statistical 
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malocclusion has been described in literature [27]. The findings 

of present study thus, correlated with those of the previously 

described studies and they brought about a positive correlation 

between  mandibular prognathism and  lingual frenum.  

The positioning of the lingual frenum varies from birth until puberty. 

The lingual frenulum length is often short in newborns and the 

thickness of the frenum decreases with an increase in age, resulting 

in a long and narrow tongue [28,29]. The complete growth of the 

tongue is established at eight years of age, whereas the mandible 

has a prepubertal growth spurt. Therefore, until   puberty, the tongue 

is positioned at a lower level, resulting in mandibular prognathism 

[6]. Therefore, an early diagnosis of mandibular prognathism and 

its associated tongue tie/ increased medial lingual frenulum length 

aids in an early correction, thereby promoting better prognosis 

which follows  a treatment.

CONCLUSION
Lingual frenulum, a soft tissue mass which connects  the floor of 

mouth and the ventral surface of tongue, exerts erratic forces on 

the mandible, thus  influencing the development of mandible from 

embryonic stages. This leads to a skeletal malocclusion, with the 

degree being influenced by the different levels of attachment of 

the frenum on the tongue. The present study measured the frenal 

length and maximum mouth opening length in various classes of 

malocclusion. Patients with class III malocclusion were  associated 

with  long frenal lengths, which eventually led to exertion of forces 

on the mandible, resulting in prognathism. Similarly, tongue tie or 

inhibited motility of tongue results in mandibular retrognathism. 

FUTURE SCOPE 
The role of frenal lengths in malocclusion has not been much 

discussed over the years. Early diagnosis  of frenal length enables 

early correction or it even prevents the chances of skeletal 

malocclusion. The prognosis of the treatment is also better, following 

corrections of lingual frenal lengths  in skeletal malocclusion.

LIMITATIONS
Studies which are being done on the association of lingual frenum 

and orofacial musculature are still  in infantile stages. Further studies 

should be done, to assess the association of craniofacial morphology 

with the lingual frenum and malocclusion and they would give us 

better insight on the extrinsic factors which cause  malocclusion.
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