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Evaluation of the Relationship Between Maxillary Labial
Frenulum Attachment Types, Periodontal Health, and Dental
Caries in Preschool Children

Okul Oncesi Cocuklarda Maksiller Labial Frenulum Atacman Tipleri ile
Periodontal Saglik ve Dis Ciiriikleri Arasindaki iliskinin Degerlendirilmesi

® Pinar KINAY TARAN, ® Serife OZDEMIR, ® Bilge AKARCA, ® Hilal YUKSEL

Bezmialem Vakif University Faculty of Dentistry, Department of Pediatric Dentistry, Istanbul, Turkey

ABSTRACT

Objective: The purpose of the study was to investigate any possible
relation between maxillary labial frenulum attachment type on
periodontal status and dental caries in prel4school children.

Methods: This cross-sectional study was conducted for six months
among the children who were admitted for treatment at a university
clinic. The children aged between 3 to 6 years were enrolled in
the study. The types of maxillary labial frenulum attachment were
recorded as mucosal, gingival, papillary, and papillary penetrating
types. Plaque index (PI), gingival index (GI), and dental status
(dmft) of maxillary primary incisors were evaluated. Kruskal-Wallis
and Pearson’s chi-squared tests were used for statistical analysis.

Results: A total of 214 children (mean age was 4.40.9 years) were
evaluated. The most common maxillary frenulum attachment type
was the gingival type (45.8%), while the papillary penetrating type
(13.1%) was the least common. The PI and GI scores in children
with mucosal type frenulum were lower than in children with the
gingival, papillary, and papillary penetrating types (p<0.01). The
dmft scores were lower in children with mucosal type frenulum and

higher in children with papillary type frenulum (p<0.01).

Conclusion: Papillary and papillary penetrating types of frenulum
attachments were associated with a decline in periodontal health
and higher caries incidence in maxillary primary incisors.

Keywords: Oral health, caries, maxillary frenulum, periodontal
health

oz
Amag: Bu calismanin amaci, okul 8ncesi ¢ocuklarda maksiller

labial frenulum atagman tipi ile periodontal saglik ve dis ciiriikleri
arasinda olast bir iliski olup olmadigini arastrmaker.

Yontemler: Kesitsel tipteki bu aragtirma, bir iiniversite klinigine
tedavi icin bagvuran cocuklarda 6 aylik bir siire boyunca
yiiriitiilmistiir. Calismaya 3 ila 6 yas arasindaki cocuklar dahil
edilmigtir. Maksiller labial frenulum atagmaninin tipi mukozal,
gingival, papiller ve papillaya penetre olarak kaydedilmistir.
Maksiller siit kesici dislerin plak indeksi (P), gingival indeksi (GI)
ve giiriik durumu (dmft) degerlendirilmistir. Istatistiksel analiz icin
Kruskal-Wallis ve Pearson ki-kare testleri kullanilmistir.

Bulgular: Toplam 214 c¢ocuk (ortalama yag: 4,4%0,9)
degerlendirilmistir. En sik goriilen maksiller frenulum atagman tipi
gingival tip (%45,8) iken, en az goriilen ise papillaya penetre tip
(%13,1) olmustur. Mukozal tip frenuluma sahip gocuklarda PI ve
GI skorlar1 gingival, papiller ve papillaya penetre tipteki gocuklara
gore daha diisiikeiir (p<0,01). Mukozal tip frenuluma sahip
cocuklarda dmft skorlari daha disiik iken, papiller tip frenulumlu
cocuklarda ise daha yiiksektir (p<0.01).

Sonug: Papiller ve papillaya penetre tip frenulum atagmanlari,
periodontal sagligi olumsuz etkilemis ve maksiller siit kesici dislerde
daha yiiksek ciiriik insidansi gériilmesine neden olmustur.

Anahtar Sézciikler: Agiz sagligi, dis ciiriigii, maksiller frenulum,
periodontal saglik

Address for Correspondence: Pinar KINAY TARAN, Bezmialem Vakif University Faculty of Dentistry,
Department of Pediatric Dentistry, istanbul, Turkey
E-mail: pnrkinay@gmail.com ORCID ID: orcid.org/0000-0002-7505-8974

Received: 20.06.2022
Accepted: 15.09.2022

Cite this article as: Kinay Taran P, Ozdemir S, Akarca B, Yiiksel H. Evaluation of the Relationship Between
Maxillary Labial Frenulum Attachment Types, Periodontal Health, and Dental Caries in Preschool
Children. Bezmialem Science 2023;11(1):73-8

©Copyright 2023 by the Bezmidlem Vakif University
Bezmidlem Science published by Galenos Publishing House.

73


https://orcid.org/0000-0002-7505-8974
https://orcid.org/0000-0003-4003-0530
https://orcid.org/0000-0002-0397-7023
https://orcid.org/0000-0002-4608-8103

Kinay Taran et al. Maxillary Labial Frenulum Attachment in Children

Introduction

The frenulum, one of the most interesting anatomic structures
in the oral cavity, is a collagenous fibrous tissue fold of mucous
membrane and connects the lip, cheeks, and tongue to the
alveolar process. It originates embryologically from a residue of
cells of the vestibular lamina at the midsagittal area, consisting
mostly of connective tissue and epithelium, which rarely contain
muscle fibers (1,2). There are seven types of frenulum described
in the literature; most prominently the maxillary labial frenulum,
the mandibular labial frenulum, the lingual frenulum, and four
buccal frenula, generally present in the oral cavity (3). Although
their primary function is providing stability in the maxilla
and mandible, there is controversy about their contribution to
mastication (4).

The notable maxillary labial frenulum has been associated
with several clinical problems in infants or children. The most
prominent complication is midline diastema, occurring as a result
of preventing contact between maxillary incisors, whereas it is a
physiologic condition during the early developmental stage (5).
The midline diastema is a major esthetic problem for children
and parents; it may also complicate orthodontic treatment and
can be possibly responsible for the progression of dental caries in
breastfeeding children. Breastfeeding or bottle-feeding difficulties
occurring as a result of inhibition of sealing on the maternal breast
or feeding bottle could be associated with a restrictive maxillary
labial frenulum in newborns (6). As also a local anatomic factor, the
maxillary labial frenulum may cause dental plaque accumulation.
The limited toothbrushing ability of children can be affected and
removing the plaque can be more difficult (5).

The free or gingival insertion level of hyperplastic maxillary
frenulum attachment may complicate cleaning the maxillary
incisors by preventing the movement of the upper lip. It
potentially leads to dental caries, especially in facial-cervical
regions (7). Dental caries is a common disease that affects most
of the populations around the world. In children, early childhood
caries (ECC) is defined as the presence of one or more decayed,
missing (due to caries), or filled tooth surfaces in any primary
tooth in a child younger than 6 years. One of the main etiologic
factors of ECC is inadequate oral hygiene. The removal of plaque
on the teeth surfaces is predisposing to the formation of dental
caries. Facial-cervical caries lesions are frequently observed in the
maxillary anterior region in children (8).

The clinical morphological classification of the maxillary labial
frenulum was described by Placek et al. (9). The classification
depends on the anatomical insertion level of attachment and
aims to help clinicians for identifying functional problems. The
maxillary labial frenulum Is classified according to whether the
attachment Is located at the mucogingival junction, the attached
gingiva, the interdental papilla, and through the interdental
papilla to the palate (7). The position of insertion, shape, or
structure of the maxillary labial frenulum can change during the
growth and development period due to its dynamic nature (10).
Although the prevalence of different types of maxillary labial
frenulum has been studied in adults, there are only a few studies
investigating this classification in children (5,11).
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Although anecdotal theories sustain, there is no evidence
supporting these clinical results to date. Considering this
limited information, the purpose of this cross-sectional study
was to investigate any possible relation between maxillary labial
frenulum attachment type on periodontal problems and dental
caries in children. In addition, the prevalence of maxillary labial

frenulum attachment type was described in a Turkish population.

Methods
Statement of Ethics

Ethical approval was obtained from the Research Ethics
Committee of Bezmialem Vakif University in full accordance
with the ethical principles of the Helsinki Declaration (protocol
no. 04.11.2020- 12/24). Written informed consent from the
parents and verbal assent from the children were also obtained.

Study Design and Participants

This cross-sectional study was performed at the Bezmialem Vakif
University Pediatric Dentistry Clinic between November 2020
and May 2021. The physically healthy children aged between 3
to 6 years were enrolled in the study. Children who were admitted
to the clinic for a routine dental examination, fulfilled inclusion
criteria, and were willing to participate were included in the
study. The children with congenital or developmental anomalies,
history of trauma or surgical operation on the maxillary anterior
region, and under any medication affecting the gingiva were
excluded from the study. Demographical data such as age and
gender were recorded.

Clinical Examination

The clinical examinations were performed in the dental unit
under adequate lighting with experienced two pediatric dentists.
Children were examined to record the type of maxillary frenulum.
In addition, oral hygiene of children and dmft, plaque index
(PI), and gingival index (GI) score of maxillary primary incisors
were assessed. An adjusted scoring chart was used when scoring
the clinical outcomes (Table 1).

The maxillary labial frenulum attachment was categorized as
mucosal, gingival, papillary, and papilla penetrating according
to the classification of Placek et al. (9). If the frenal fibers are
attached up to the mucogingival junction, it is classified as
mucosal; if the frenal fibers are inserted within the attached
gingiva, it is classified as gingival; if the frenal fibers are extending
into the interdental papilla, it is classified as papillary and if
the frenal fibers cross the alveolar process and extend up to the
palatine papilla, it is classified as papilla penetrating (Figure 1).

Periodontal health was assessed using the PI and GI. The means
of four surfaces (mesial, distal, buccal, lingual) were used as
the PI and GI scores. Microbial dental plaque accumulation
of the maxillary incisors was assessed with the PI, according to
Silness and Loe (12). Gingival health was assessed using the GI,
according to Loe and Silness (13).

Dental status was reported using the World Health Organization
criteria for deciduous teeth (14). The dmft index of maxillary
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primary incisors was recorded by examiners using a dental
mirror and explorer under dental unit lighting. To determine the
dmft index, summation of decayed, missed, and filled maxillary
primary incisors was calculated. The dmft scores were categorized

as <1 and 21 to analyze the data.
Statistical Analysis

Statistical analyses were performed using SPSS software for
Windows (Ver. 12.0, IBM Corp., Chicago, Ill., USA) at a
significance level of a=0.05. Intra- and interobserver reliability
were assessed with the intraclass correlation coefficient.
Descriptive statistics were presented as the mean + standard
deviation. All data were tested for normal distribution with the

Shapiro-Wilk test. Pearson’s chi-square and Kruskal-Wallis tests

with Bonferroni correction were used for comparisons.

Figure 1. Examples of maxillary labial frenulum attachment
types. (a) Mucosal, (b) gingival, (c) papillary, (d) papillary
penetrating

Table 1. Clinical assessment criteria

0: mucosal

Type of maxillary frenulum  1: gingival
attachment® 2: papillary

3: papilla penetrating

0: <1
1: 21

dmft

0: no plague

1: film at the gingival margin and

H 12
Pl adjacent tooth
2: moderate accumulation

3: abundance on a plaque

0: normal gingiva
Gingival index 1: mild inflammation
ingival index
J 2: moderate inflammation
3

: severe inflammation

Results

A total of 214 children were included in the present study. The
children included 96 boys and 118 girls whose ages ranged
from 3 to 6 years (mean age was 4.4+ 0.9 years). The intra- and
interobserver kappa values were above 0.8 and 0.6 for the PI and
GI measurements, respectively.

The prevalence of maxillary frenulum attachments is shown in
Figure 2. The most common attachment type was the gingival
type (45.8%), whereas papillary type (23.8%) and mucosal type
(17.3%) attachments were less common, and the least common
attachment type was the papillary penetrating type (13.1%).

The PI and GI scores of maxillary primary incisors were
significantly different among the maxillary frenulum attachment
types (Table 2). Post-hoc analysis revealed that the PI and GI
scores of maxillary primary incisors in children with mucosal
type frenulum were lower than in children with gingival type,
papillary type, and papillary penetrating type frenulum (p< 0.01).
The PI and GI scores of maxillary primary incisors in children
with gingival type frenulum were lower than in children with
papillary type and papillary penetrating type frenulum (p<0.01).

The dental status of the children, as measured by the dmft,
was significantly different among the maxillary frenulum
attachment types (Table 3). Post-hoc analysis revealed that the
absence of decay missed, or filled primary maxillary incisors
was significantly higher in children with mucosal type frenulum
(p<0.01). However, the presence of decay, and missed or filled
primary maxillary incisors was significantly higher in children
with papillary type frenulum (p<0.01).

Discussion

The present study indicated that there was a significant
association between maxillary labial frenulum attachment types
and oral health (periodontal status and dental caries) in pre-
school children. There are only a few studies investigating the
association between maxillary labial frenulum attachment types
and oral health status, including periodontal health and dental
caries, among preschool children (15).

The classification method of maxillary labial frenulum
attachment may vary in different studies. There are different
classifications regarding the categorization of the maxillary labial
frenulum (9,16). Sewerin classified the maxillary labial frenulum
attachment into 8 types according to anatomical variations and
anomalies (16). Placek etal. (9) classified based on the relationship
between the maxillary labial frenulum and the periodontium of
maxillary incisors. This more practical classification method has
gained wide acceptance and has been commonly used. We also
used the classification of Placek et al. (9) that was used in many
previous studies including children.

There are many studies investigating the incidence of maxillary
frenulum attachment types in children (5,9,17-19). Similar to
our results, Boutsi and Tatakis (5) reported that gingival type was
the most common maxillary labial frenulum attachment type in
their study using the same classification method as our study. In
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children, the earliest epidemiologic study about maxillary labial
frenulum attachment was published by Bergese (20). Although
Bergese (20) used a different classification method, the most
prevalent maxillary labial frenulum attachment type was reported
as “inserting the attached gingiva”, which was consistent with the
results of the present study. In previous studies involving older
children, it was reported that the mucosal type was the most
common maxillary labial frenulum attachment type (9,21).

The frenulum inserted into the gingiva is considered abnormal
as it facilitates the development of midline diastema and limits
lip movement (22,23). Abnormal frenulum attachments

13,1%

= Mucosal

= Gingival

= Papillary Papillary penetrating

Figure 2. Distribution of maxillary labial frenulum
attachment types

Table 2. The association between maxillary labial frenulum
attachment types, plaque index, and gingival index scores

Makxillary labial Median

frenulum attachment  (interquartile P-value*
types range)
Mucosal® 0.13 (0.00-0.50)
Gingival® 0.75 (0.25-1.00)

- 0.01
Papillary® 1.38 (1.00-1.88)

Papillary penetrating® 2.00 (1.50-2.09)

Mucosal? 0.00 (0.00-0.25)
Gingival® 0.75 (0.13-1.00)

Gl 0.01
Papillary© 1.00 (0.75-1.38)

Papillary penetrating® 1.50 (1.00-1.75)

*P-value less than 0.05 is considered significant using the Kruskal-Wallis test
and post-hoc Bonferroni test.

There was significant difference between values with different superscript
letters.
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can affect suckling and feeding in infants, as well as they can
contribute to the occurrence of dental caries. Kotlow (17) stated
that although breastfeeding alone did not cause dental caries,
breastfeeding in combination with abnormal maxillary frenulum
attachment might be a contributing factor to the development
of dental caries in a breastfed infant. Papillary type and papillary
penetrating type frenulum in a nursing infant have the potential
to cause dental caries, as they abnormally restrict the upper lip
and make it difficult to remove residual milk after breastfeeding
is complete. In our study, the reason for the higher oral hygiene,
PI, and GI scores in children with papillary type and papillary
penetrating type frenulum attachment may be the limitation of
the normal functions and mobility of the upper lip. Accordingly,
the incidence of caries in maxillary incisors increased in children

with papillary type and with papillary penetrating type frenulum.

Frenal attachments have been considered as contributing to
periodontal disease. Glickman (24) suggested that the frenulum,
attached to the gingival margin, pulled the tissue margin away
from the tooth and facilitated plaque accumulation. It is thought
that plaque scores and the prevalence of gingivitis should increase
in children in whom the labial frenulum attachment adheres
to the gingival margin (25). This situation may explain our
higher PI and GI scores in children with papillary type and with
papillary penetrating type frenulum.

In the primary dentition, the physiological diastema between
the maxillary incisors facilitates the cleaning of interproximal
areas (26). However, abnormal maxillary frenulum attachment
may be a contributing factor to decalcification and development
of caries in the mesial areas of the maxillary central incisors by
making it difficult to clean the interproximal areas. In our study,
caries incidence was significantly lower in children with mucosal
type frenulum, while it was significantly higher in children with
papillary type frenulum. This result may be due to the change in
the cleaning functions of the upper lip according to the frenulum
type. In this case, it becomes even more important to remove the
plaque that accumulates on the teeth by brushing. However, high
frenal attachments such as papillary type or papillary penetrating

Table 3. The association between maxillary labial frenulum
attachment types and dental status (dmft) of primary

incisors

X X dmft
Maxillary labial frenulum p-value*
attachment types

<1 >1
Mucosal 214 16°
Gingival 364 62~
0.01

Papillary 44 478
Papillary penetrating 6a 275

*P-value less than 0.05 is considered significant using chi-squared test and
post-hoc Bonferroni test.

There was significant difference between values with different superscript
letters.
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type may complicate the patient’s ability to remove plaque.
Plaque control should be carefully monitored especially in young

children with limited toothbrushing ability.
Study Limitations

The growth of the alveolar process in the coronal direction
causes the apical migration of the frenulum attachment. As age
progresses, the frenulum attachment may move from a more
coronal position to a more apical position (27). Determining
the age ranges more limited may provide a clearer determination
of the placement of frenulum attachments in further studies.
In addition, the possible relationship between maxillary labial
frenulum attachment types and oral health will be clearly
understood with further studies in which more children will be

included.

Conclusion

In conclusion, this study’s results showed that the most common
maxillary frenulum attachment type in preschool children was the
gingival type, while the papillary penetrating type was the least
common. Papillary type and papillary penetrating type frenulum
attachments were associated with a decline in periodontal health
and higher caries incidence in maxillary primary incisors. In
clinical examination, the type of maxillary labial frenulum
attachment should be evaluated in terms of possible oral health
problems.
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