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ABSTRACT
Background: Labial frenum is a dynamic structure and is 
subject to variation in size, shape and position. The type of the 
maxillary labial frenal attachment and its morphology in children 
in Chennai has not been studied extensively. The purpose 
of this cross-sectional study is to examine the prevalence 
of the various types of maxillary frenal attachments and its 
morphology in children in Chennai.
Materials and methods: A study involving 931 Children 
between 3 and 12 years of age attending schools in Chennai 
were clinically examined for maxillary labial frenal attachment 
location and morphology under direct visual method. Parents 
were provided with informed consent. Demographic details 
including age and sex were recorded.
Results: Total number of children who were examined were 
931. The most prevalent type of frenal attachment among 
all is gingival type followed by mucosal type of attachment. 
49.5% were gingival type, 38.8% were mucosal type, 9.8% 
were papillary type and 1.9% were papillary penetrating type. 
The prevalence type had no gender difference but the age had 
significant association. The occurrence of papillary penetrating 
type decreases with age. The most prevalent morphological 
type is simple frenum 97% followed by simple frenum with 
nodule which is 2.6% and bifid labial frenum which is 0.4%. 
Conclusion: The prevalent type among Chennai children is 
gingival type. The papillary penetrating type of frenal attachment 
decreases with age. The dentists should correlate the age of 
the child and type of frenal attachment and morphological 
variations during their clinical examination to avoid misdiagnosis 
and unnecessary treatment.
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INTRODUCTION

Labial frenum is a vertical band of oral mucosa that 
attaches the cheeks and lips to the alveolar mucosa of the 
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mandibular and maxillary arches, limiting the movement 
of the lips and cheeks.1,2 Maxillary labial frenum has 
fibrous tissue which runs in anterio-posterior direction 
and it ends by merging to the submucosal fibers of the 
lips.2,3 The frenum has its origin from the remnant of 
central cells of vestibular lamina which predominantly 
has connective tissue and least amount of muscle 
fibers. The maxillary labial frenum is also said to be 
the posteruptive remnant of tectolabial bands.2,4 Frenal 
attachments are at different levels at various stages of 
growth and development.5 Placek et al classified different 
types of frenal attachments based on the anatomical 
location of the frenum in mucogingival junction, attached 
gingiva, interdental papilla and papilla extending to 
palate.6 Papillary and papillary penetrating type of frenal 
attachments are said to be pathological beyond mixed 
dentition. Abnormal maxillary frenal attachments have 
several consequences. The abnormal frenal attachment 
acts as a hindrance for the tongue and the upper lip to 
form seal, thus making it difficult for the children in 
breast feeding. This which on negligence may lead to 
nutritional deficiency of the child.7 As the pull of the 
abnormal frenal attachment is greater than normal, it 
produces constant force on the attached gingiva leading 
to localized gingival recession and requires orthodontic 
treatment later.8 It may also lead to midline diastema 
which leads to flaring of the two upper central incisors 
due to the presence of thick bands of frenum which is not 
self correcting like ugly duckling stage and it requires 
minor surgical correction.9 The orthodontic correction 
may also not be very efficient as it may lead to post- 
orthodontic relapse. In young children, the frenum is 
generally wide and thick which becomes thin and small 
during growth.10,11 Thick labial frenum makes cleaning 
in that area difficult causing plaque accumulation 
which in turn may lead to caries in primary teeth.12 The 
type of the maxillary labial frenal attachment and its 
morphology in children in Chennai has not been studied 
extensively. Maxillary labial frenum has shown various 
variations and anomalies. Two schools of thought exist 
as to the presence of nodules and frenal tags, i.e. it can be 
either familial or irregularity during development. The 
purpose of this cross-sectional study is to determine the 
prevalence of the type of maxillary frenal attachments 
and morphological variation in children in Chennai 
population.
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MATERIALS AND METHODS

This cross-sectional study was undertaken using a 
convenience sample of children aged 3 to 12 years 
studying in schools in Chennai. Ethical approval for the 
study was obtained from Saveetha University Ethical 
Review Board. The study was conducted without 
violating the guidelines of the ‘Declaration of Helsinki’. 
The parents of the participants were provided with 
written informed consent. The use of human subjects 
in this study has been reviewed and approved by the 
Institutional Review Board of Saveetha University 
(SRB/SDBDS14PE02). The children who were healthy 
with regular attendance participated for the clinical 
examination. Children with orofacial defects and those 
who were under medications for systemic diseases were 
excluded. Demographic information, such as age and 
gender were recorded. Children were divided into two 
groups according to age. Group 1: 3 to 6 years, group 
2: 7 to 12 years. All examinations were performed by 
direct visual method. The children were examined in 
an upright position under natural day light using both 
hands to reflect the upper lips of the children. Sterilized 
mouth mirrors were used to view the palatal surface of 
the children for assessing any palatal attachment of the 
frenum. The type of frenal attachment was categorized 
based on classification by Placek et al:6

Mucosal—when the frenal fibers are attached up to 
mucogingival junction. 
Gingival—when fibers are inserted within attached 
gingiva. 
Papillary—when fibers are extending into inter dental 
papilla.
Papilla penetrating—when the frenal fibers cross the 
alveolar process and extend up to palatine papilla.

Morphological variations of frenal attachment were 
classified according to Sewerin include:13

• Simple frenum with a nodule
• Simple frenum with appendix
• Simple frenum with nichum
• Bifid labial frenum 
• Persistent tectolabial frenum
• Double frenum 
• Wider frenum.

Statistical Data Analysis

Data collected were entered in SPSS version 16 and was 
subjected to statistical analysis. The association of frenum 
type with age, gender and dentition were calculated using 
Chi-square test as appropriate. Statistical significance was 
set at p-value < 0.005.

RESULTS

A total number of 931 children belonging to 3 to 12 years 
age group were examined of which 478 (51.3%) were male 
and 453 (48.6%) female children. Children were divided 
into two groups according to age. Among the types of 
frenal attachments gingival type of frenal attachment 
was the most common while papillary penetrating the 
least common (Graph 1). Table 1 shows the distribution 
of various types of frenal attachments among the two 
age groups. There was a significant difference in type 
of frenal attachment with age. Older children showed 
more of gingival type of attachment while papillary and 
papillary penetrating type of attachment is seen more 
commonly in younger children.

Among the gingival type of frenal attachment, 49.2% 
were males and 49.9% were females. Table 2 gives the 
various type of frenal attachment among male and female 
children. No significant difference in frenal attachment 
among genders. 

An association between the type of dentition and 
frenal attachment was evaluated. Table 3 gives the 
distri bution of frenal attachment across the types of 
dentition. Children with primary dentition were 192 
(20.6%), children with mixed dentition were 732 (78.6%) 
and children with permanent dentition were 7 (0.8%). 

The morphological variations of the maxillary 
frenum showed only three types of morphological frenal 
variation. Nine hundred and three (97.0%) children had 
simple frenum, 24 (2.6%) children had simple frenum 
with nodule and 4 (0.4%) children had bifid labial frenum 
(Table 4).

DISCUSSION

Maxillary labial frenum is in a passive relationship 
with the maxillary alveolar process and its pattern of 

Graph 1: Maxillary labial frenum attachment type distribution
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development is dependent on alveolar growth.13,14 In 
this present study, the prevalence of frenal attachments 
of 931 children in Chennai were examined. In this 
present study, we followed Placek et al6 classification of 
frenal attachments as this classification is extensively 
used in children and adults in few other countries.15-17 
In the present study, the most common type of frenal 
attachment was found to be gingival. Similarly, Boutsi et 
al,15 Addy et al,17 Kaimenyi,18 Upadaya,19 and Bergese,20 
in their studies showed the most prevailing type of 
frenal attachment was gingival. However, Placek et al6 
and Janczuk and Banach16 had found mucosal type of 
frenal attachment to be common in Czech and Polish 
teens respectively. This can also be compared with the 
present results as mucosal type of frenal attachment is 
more commonly seen in children above 11 years of age. 
Lindsey21 reported papillary penetrating type to be the 

prevalent type of frenal attachment in infants which is 
consistent with the present study. Whereas Boutsi et al15 in 
their study, had mucosal to be the least common which 
could be attributed to the fact that the sample size above 
13 years was very small. These variations in frenal 
attachment among studies can be attributed to the fact 
that the studies were conducted on population from 
various age groups. Hence, a direct comparison with 
other studies needs a careful observation. 

Lindsey21 and Popovich et al14 also reported  
that the papillary penetrating type of frenal attachment 
decreased with increase in age which is in agreement with 
the present study. results. This could be attributed to the fact 
that the apical migration of frenum is due to the growth 
of alveolar process in coronal direction.14 If papillary 
penetrating type of frenal attachments persists even after 
mixed dentition, it may lead to several consequences, such 

Table 1: Prevalence of frenum type between age groups

Type

Age group

3–6 years 7–12 years Total

N % N % N %
Gingival 82 41.2 379 51.8 461 49.5
Mucosal 80 40.2 281 38.3 361 38.8

Papillary 30 15.1 61 8.4 91 9.8

Papillary 
penetrating

7 3.5 11 1.5 18 1.9

Total 199 100 732 100 931 100
Value = 35.812, p < 0.001

Table 2: Prevalence of type of frenal attachment between 
male and female children

Type of frenal 
attachment

Male Female Total
N % N % N %

Gingival 235 49.2 226 49.9 461 49.5
Mucosal 183 38.3 178 39.3 361 38.8
Papillary 49 10.3 42 9.3 91 9.8
Papillary 
penetrating

11 2.3 7 1.5 18 1.9

Total 478 100 453 100 931 100
Value = 1.002, p = 0.802

Table 3: Prevalence of type of frenal attachment among types of dentitions

Type

Dentition

Primary Mixed Permanent Total

N % N % N % N %

Gingival 78 40.6 382 52.2 1 14.3 461 49.5

Mucosal 79 41.1 276 37.7 6 85.7 361 38.8

Papillary 27 14.1 64 8.7 0 0.0 91 9.8

Papillary penetrating 8 4.2 10 1.4 0 0.0 18 1.9

Total 192 100 732 100 7 100 931 100

Value = 21.745, p = 0.001

Table 4: Prevalence of frenum type based on morphology

Type

Subtype

Simple 
frenum

Simple 
frenum 
with 
nodule

Bifid 
labial 
frenum

Simple
frenum 
with 
appendix 

Simple 
frenum 
with 
nichum

Tecto- 
labial 
frenum

Double 
frenum

Wider 
frenum Total

N % N % N % N % N % N % N % N % N %
Gingival 455 98.7 5 1.1 1 0.2 0 0 0 0 0 0 0 0 0 0 461 100
Mucosal 344 95.3 16 4.4 1 0.3 0 0 0 0 0 0 0 0 0 0 361 100
Papillary 87 95.6 3 3.3 1 1.1 0 0 0 0 0 0 0 0 0 0 91 100
Papillary 
penetrating

17 94.4 0 0.0 1 5.6 0 0 0 0 0 0 0 0 0 0 18 100

Total 903 97 24 2.6 4 0.4 0 0 0 0 0 0 0 0 0 0 931 100
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as midline diastema9 and dental caries.12 The treatment 
of midline diastema is most commonly frenectomy22 
followed by orthodontic treatment to correct mal 
alignment.23 Abnormal frenal attachment may also lead 
to speech abnormality,24 poor oral hygiene maintenance.25 
However, children with speech abnormality were not 
observed in this study. 

In this study, there is no significance association of 
frenal type with gender. Both males and females had 
more or less equal distribution which is in accordance 
with a study done in Greece.15 In a study done in Kenyan 
population though the most prevalent type of frenal 
attachment was found to be gingival there was no 
association with gender or age.12,18,21

Though literature exists on prevalence of type of 
frenal attachments there is no association made with type 
of dentition.12,15,18,20,21 In the present study, association 
of type of dentition and frenal attachment was also 
evaluated. The most prevalent type frenal attachment 
based on the location seen in primary dentition is 
mucosal, the mixed dentition is gingival and permanent 
dentition is mucosal. 

To the best knowledge of the authors, this is the first 
study to evaluate the morphology of frenum along with 
type of frenal attachment. In this present study, the 
morphology was carried out based on the classification 
proposed by Sewerin et al13 which is applicable both in 
children and adults.26 In this present study, it is seen that 
simple frenum was the most prevalent type of frenum 
based on morphology in all the types of dentition which 
is concurrent with previous studies.13,27,28 The eight 
types of frenum given by Sewerin et al13 are the normal 
variants of the frenum based on morphology. In the 
above classification, persistent tectolabial frenum is often 
misdiagnosed as abnormal frenum. Diaz Piazen26 had 
observed 24% of children less than 6 years of age had 
tectolabial frenum which was not observed in present 
study. Misdiagnosis of techtolabial frenum as a abnormal 
frenum leads to unnecessary surgical corrections. The 
tissue nodules and appendices are remnants and shown 
no pathological potential and do not warrant biopsy. 
Hence, lack of knowledge regarding the various types 
of frenal morphology resulted in unnecessary biopsies.26

In this present study, only apparently healthy 
children were chosen. Thereby no absence or abnormal 
morphology of frenum was observed. In contrary, 
abnormal frenal morphologies were associated with 
syndromes, such as Ehlers-Danlos syndrome, Ellis-van 
Creveld syndrome, and orofacial-digital syndrome and 
absence of frenum is seen in holoprosencephaly.29

The limitations in this study is its smaller sample 
size. A similar study should be conducted in a larger 
scale involving large number of samples and twins for 

more reliable results. The association of frenal attachment 
with oral hygiene maintenance and dental caries were 
also not recorded. Hence, further studies involving  
the association of dental caries and oral hygiene mainte-
nance should be considered.

Hence, it can be concluded that frenal attachment 
is at a more coronal level at an younger age and due to 
alveolar growth it assumes a gingival, and then mucosal 
type of attachment as age advances. Therefore, the 
dentists should correlate the age of the child and type of 
frenal attachment and morphological variations during 
their clinical examination to avoid misdiagnosis and 
unnecessary treatment.
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