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ABSTRACT

Introduction: The aim of this study is to evaluate the median maxillary labial frenum (MMLF) type and
morphology and its associations with age and gender.

Methods: The present study was conducted on 1023 patients who attended to University Child and Adult
Dental Clinic. Patients were divided into five age groups. The MMLF type and morphology of the patients
were evaluated under dental unit light and classified according to the criterias described by Mirko et al.
and Sewerin.

Results: 1023 patients included in the study, 51.4% (524) were male and 49.9% (498) were female. In
all groups, gingival type (55.2%) frenum was the most frequently observed MMLF type, while simple
frenum (66.9%) was the most frequently observed MMLF morphology. Papillar and papillar penetration
types were observed more frequently in Gl, Gll and Glll groups compared to the GIV and GV groups.
Persistent tectolabial type frenum was observed in only 3 patients in Gl group and was not observed in
any of the age groups. Although there were no significant differences were observed between MMLF
type and gender, there were significant differences between MMLF type and age. MMLF is a small
anatomical process yet it differs in type and morphology. It can be concluded that, with aging, the MMLF
attachment level shifts from coronal to a more apical level.

Conclusions: The present study showed that, dental practitioners should be aware of the MMLF type
and morphology variations in order to avoid excessive treatment especially in young patients.
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INTRODUCTION

Median maxillary labial frenum (MMLF) is a residual
mucose membrane which is commonly located
between  maxillary  central incisors  (1,2).
Histologically, MMLF is composed of (includes)
connective tissue, epithelium, nerve fibers, elastic
and collagen fibers (1-4). MMLF plays a key role in
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development of alveolar basal bone and translative
growth of maxilla with its septomaxillary ligaments (5).
Labial frenum provides stability to the upper lip and
plays a role in mastication process (4). MMLF shows
variations/changes in size, shape and position during
different periods of human growth and development
(6-8). While thick and wide MMLF was observed at
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Persistent Tectolabial

Figure 2. Morphological type classificiation according to the classification of Sewerin (12)

early ages, it becomes thinner and smaller with time
(4). With the eruption of the permanent teeth and
increased growth of the alveolar process, this
attachment completes its maturation process and
may vary in size for each individual (9). MMLF
abnormalities may be seen in the oral cavity due to
several causes (4,10,12). injuries to jaw and face in
the early childhood may cause MMLF abnormalities
as well as various syndromes which can cause
malformations and gingival diseases (4). Ehler-
Danlos syndrome, Ellis-Van Creveld syndrome,
Infantile  Hypertrophic  Pyloric  Stenosis and
Holoprosencephaly are one of the many syndromes
associated with abnormal frenum (4,10). Abnormal
frenum might also be seen in healthy individuals
without syndrome and it is known that it may cause
several clinical problems. It is reported that when the
frenum attachment level is too close to the gingival
margin, it may cause gingival recession because of
the muscle pull (9,11).

Papillar

Papillar Penetration

Figure 1. Anatomical MMLF type classification according to the
Mirko et al. (13)
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Even though MMLF is a small anatomical process it
may vary in anatomical attachment and
morphological type (4,7) Sewerin (12) reported eight
different types of frenum (simple, simple appendix,
nictum labial, simple with nodule, bifid, persistent
tectolabial, double and no frenum) according to their
morphological type while Mirko et al. (13) reported 4
types of frenum (mucosal, gingival, papillar and
papillar penetration) according to their anatomical
attachment.

Early gingival recession in maxillary anterior teeth,
periodontal problems and limited movement of upper
lip can be seen in papillary and papillary penetration
type MMLF morphology unlike mucosal and gingival
type frenum. In addition, retention problems of total
prosthesis can be seen in papillar type MMLF
morphology (10).

The aim of this study is to evaluate the morphology
and types of MMLF and its associations with different
age groups and gender. In addition this research will
provide a main database source for future studies in
this field.

MATERIALS AND METHODS

Study Population

This study was conducted on patients who were
attended to Dokuz Eylul University Hospital Child and
Adult Clinic. A prospective, cross-sectional unicentric
study was conducted within January 2018 to
December 2018. The age of the patients ranged
between 2 to 65 years. The patients were divided into
five age groups as follows.
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Group | (G I): 2-6 years (Primary dentition)

Group Il (G Il): 7-12 years (Mixed dentition)

Group I (G lI): 13-18 years (Adolescents -
Permanent dentition)

Group IV (G IV): 19-39 years (Young adults -
Permanent dentition)

Group V (G V): 40-65 years (Middle aged patients -
Permanent dentition)

Table 1. Frequency distribution of patients according to the gender
and age

Demographic Characteristics N (%)

Gender Male 524 (51.2)
Female 499 (48.8)
Gl (2-6 years) 197 (19.3)
Gll (7-12 years) 235 (23.0)

Age Group
Glll (13-18 years) 197 (19.3)
GIV (19-39 years) 239 (23.4)
GV (40-65 years) 155 (15.2)

Clinical Examination

All procedures were approved by the University
Ethics Committee on Human Research (3860-GOA
2018/07-18). Written consents of the patients were
received for every patient and caregivers. The study
did not involve any treatment and was mainly based
on mere examination of frenum, Convenience
sampling technique was used for sampling
methodology.

All patients were examined under dental unit light
using mouth mirror and examinations were carried
out by three experienced dentists. Patients'
anatomical MMLF type was classified according to
the Mirko et al. (13) (Figure 1) and morphological type
was classified according to the classification of
Sewerin (12) (Figure 2). The calibration exercise
performed with randomly selected 20 patients who
had not participated in the study. Intra-examiner
reliability was tested by Kappa statistics. The Kappa
coefficient was 0.92 and the examiners were
considered suitable for the study.

Exclusion Criteria

Patients with unerupted primary maxillary central
incisors (age < 2) were excluded from the study. In
addition patients with cleft lip/palate, hypodontia of
maxillary incisors, congenital anomalies, oro-facial
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syndromes and with a history of traumatic injuries to
the labial frenum were excluded from the study.

Limitations of the Study

The selected age interval (2-65 years old) and
patients (who only attended University Hospital Child
and Adult Clinic) have been seen as the most
important limitations for this study since they are not
able to represent the whole population.

Statistical Analysis

The actual and percentage-wise distribution of MMLF
types and morphology was calculated. The
relationship of frenum attachment with gender, and
age were analysed. The collected data were
calculated with SPSS for Windows 20.0 (IBM Corp.,
Chicago, USA) software using t test, chi square test
and statistical significance was defined as p < 0.05.

RESULTS

The study population included 524 (51.4 %) males
and 498 (49.9 %) females with the total of 1023
patients. The frequency of distributions of the patients
according to gender and age groups were shown in
Table 1. There were no significant differences
between the MMLF type and morphology with gender
(p=0,816).

In all of the age groups, gingival type attachment
(55.2 %) was found to be the most common MMLF
type which is followed by mucosal (26.3 %), papillary
(14.0 %), and papillary penetrating type (4.5 %),
(Table 2). There was a significant difference between
MMLF attachment types and age groups (p<0.001).
In the GI group, similar levels of mucosal and gingival
type were observed while gingival type was higher in
the rest of the groups.

In the GV group, gingival type attachment (77.4 %)
was observed as the most common MMLF type while
mucosal and papillar type were observed more
sparsely compared to the other age groups. Papillar
and papillar penetration type MMLF were frequently
observed in Gl, Gll and GlIlI age groups, while only
two patients in GIV and only one patient in GV were
observed.

Simple frenum (66.9 %) was found to be the most
common MMLF morphology in all of the age groups
which was followed by simple with appendix type
frenum (17 %) (Table 3). Bifid type frenum prevalence
was seen as 8.8% in all of the age groups and when
compared to the other groups the highest prevalence
was seen in the Gl group (18.3 %). A decrease in
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Table 2. Frequency distribution of MMLF morphology according to the age groups

N(%) Gl Gl Gl GIV GV Total
Mucosal 70 (35.5) 56 (23.8) 49 (24.9) 70 (29.3) 24 (15.5) 269 (26.3)
Gingival 78 (39.6) 119 (50.6) 92 (46.7) 156 (65.3) 120 (77.4) 565 (55.2)
Papillar 36 (18.3) 42 (17.9) 43 (21.8) 11 (4.6) 11(7.7) 143 (14.0)
Papillar Penetration 13 (6.6) 18 (7.7) 12 (6.2) 2(0.8) 1(0.4) 46 (4.5)

Gl: 2-6 years, Gll: 7-12 years, GllI: 13-18 years, GIV:19-39 years, GV: 40-65 years.

Value = 102.491, P<0.001

prevalance of bifid frenum was observed with aging.
The average prevalance of simple with nodule type
frenum was 5.7 % in all of the age groups and the
highest percentage was observed in the GV group
(9.0 %). Our results showed that the prevalance of
simple with nodule type frenum increased with aging.
Frenum with nichum (0.9 %) and double (0.4 %) type
frenum prevalance were infrequently observed in all
of the age groups. Persistent tectolabial type frenum
was observed in only 3 patients in Gl group and was
not observed in any of the age groups. Patients
without frenum were not observed in this study.

DISCUSSION

In this study, the correlation between type and
morphology of MMLF and different age groups was
investigated. Many of the studies on MMLF type and
morphology were performed by choosing only one of
the children, young or older age groups (1-3,6,7,9,14-
16). In our study, MMLF type and morphology in
different age groups were evaluated (4,6-8,14,17).
The classification of MMLF morphology developed by
Mirko et al. (13) has been used in many studies as in
our study as it is easily applicable to use for children,
adolescents or adult patients.

There are studies indicating that the MMLF gingival
type is seen at a high rate (30.0-61.0 %) (2-
4,8,15,18), as well as studies indicating that the
mucosal type is detected (6,10,14,17,19). We
attribute the reason for this difference to the age
range of the selected population and the limited
sample size. In our study, gingival type has been the
most common (55.2 %) in all age groups. While the
mucosal and gingival types were at similar levels in
Gl, it has been observed that the gingival type
increased more with age. In the study of Biradar et al.
which was coundected in patients aged between 3 to
17 years old, the prevalance of mucosal and gingival
type MMLF morphology in ages between 3-6 years,
was found to be similar (10).
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In particular, papillary and papillary penetration was
higher in Gl and GIl than in other age groups.
Similarly, it has been stated in many studies that
papillary and papillary penetration type attachment is
more common in the young age group (6,12,15).
Pandiyan and Hedge (14) stated that the MMLF
attachment may move from the coronal to the more
apical level during the mixed dentition. According to
the data obtained from our study, we conclude that
the MMLF attachment site is closer to coronal level in
children and adolescents, depending on the alveolar
growth and development, moves towards the
mucosal or gingival level as the age increases (8).

In our study, the most common was simple frenum
according to MMLF morphology (66.9%) and the least
common was persistent tectolabial frenum (0.3 %). In
the previous studies, it was stated that the most
frequent MMLF type was simple frenum was
observed and the prevalence rate was found between
54-97 % (4,6-8,10,14,15).

Diaz et al. (8), in their studies on the MMLF
morphological types of 1355 Peruvian patients aged
0-6 years old, reported that the most common as
simple frenum (59 %) and second most common as
persistent tectolabial frenum (25 %). They stated that
they observed a high rate of persistent tectolabial
frenum in the first six months (87 %) after birth, they
did not encounter any patients in the age group of 6
and the midline diastema was closed with increasing
age. Biradar et al. (10) reported that the prevalance
of tectolabial frenum in children ages between 3-6
years old was 19.4% and decreased with age.
Pandiyan and Hedge (14) found 2.5 % of persistent
tectolabial frenum in 200 patients between the ages
of 2-15 and stated that it has been observed only in
the 2-6 age group. Christabel and Gurunathan (15)
reported that they did not find persistent tectolabial
frenum in 3-12 age group patients. Similar to these
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Table 3. Frequency distribution of MMLF type according to the age groups

PO . Gl Gll Glll GIV GV Total
N(%) N(%) N(%) N(%) N(%) N(%)
Simple 120 (60.9) 176 (74.9) 135 (68.5) 151 (63.2) 102 (65.8) 684 (66.9)
SA 29 (14.7) 34(14.5) 34(17.3) 53(22.2) 24 (15.5) 174 (17.0)
BL 36 (18.3) 14 (6.0) 10 (5.1) 16 (6.7) 14 (9.0) 90 (8.8)
SN 7(3.6) 8(3.4) 14 (7.1) 15 (6.3) 14 (9.0) 58 (5.7)
NL - 2(0.9) 4(2.0) 2(0.8) 1(0.6) 9(0.9)
Double 2(1.0) 1(0.4) 2(0.8) 5(0.4)
PTL 3(1.5) 3(0.3)

Gl: 2-6 years, Gll: 7-12 years, GllI: 13-18 years, GIV:19-39 years, GV: 40-65 years.

SA: Simple with appendix. BL: Bifid Labial, SN: Simple with nodule,
NL: Nictum Labial, PTL: Persistent tectolabial

studies, we observed persistent tectolabial frenum
only in Gl (0.3%) and did not in other groups.

In our study, simple with appendix (17.0 %) was the
second most common MMLF morphology, followed
by bifid (8.8 %), simple with nodule (5.7 %) frenum
with nichum (0.9 %) and double frenum (0.4 %), no
patient without frenum was observed. While there
was no significant difference between age groups and
simple with appendix frenum, the prevalence of
simple with nodule frenum increased with age. Bifid
frenum was seen at a higher rate in Gl and the
prevalence decreased with aging. In the study of
Sewerin (12), similar to our study, they reported
simple with appendix as 17.4 % and stated that it is
the second most common morphological type. There
are studies stating that the prevalance of simple with
appendix frenum as the second highest (12), as well
as studies stating that simple with nodule frenum
(6,7,16). Dasgupta et al. (17) found that the rate of
frenum with nichum was 0.8 % in their studies with 5-
74 years old patients. Kakodkar et al. (19) reported
only one patient with no frenum in their study in 1206
patients aged 12-17 years. Researchers stated that
the prevalance of frenum with nichum, double and the
patients without frenum in the population is below 1
% (10,15,19). These observations suggest that
frenum with nichum, double and patients without
frenum, despite the age, ethnic and racial differences
the distribution ratio may be similar.

CONCLUSION

Although MMLF is a small anatomical process, it
differs in type and morphology. It is known that as the
age increases, the level of attachment of the frenum
shifts from the coronal to the apical. In particular,
monitoring patients with persistent tectolabial frenum
should not consider surgical intervention
immediately. For this reason, it is very important for
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dentists to know MMLF type and morphological
variations to avoid misdiagnosis and excessive
treatment.
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