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Evaluation of Lingual Frenulum
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SUMMARY: Afold of tissue, the lingual frenulum, extends onto the inferior surface of the tongue from near the base of the
tongue on midline. The shape, length and alignment of lingual frenulum vary between individuals. The aim of this study is to
evaluate morphology of lingual frenulum with respect to gender. Ninety seven volunteers who were students and employees of
Zonguldak Karaelmas University, School of Medicine participated in the study. Two individuals with a history of hepattlis and 2
individuals with inadequate photographs were excluded from the study. Morphometric analyses were performed on the photographs
of 75 volunteers (36 men, 39 women). Lingual frenulum photograph of each individual was taken using standard photographic
techniques. The individual opened his/her mouth as much as possible with the tongue in contact with the interior sutface of the
middle incisors. The morphology of the lingual frenulum was evaluated with linear measurements and geometric morphometrics
methods. The length of lingual frenulum between the attachments of it, to the floor of the mouth and the inferior suegface of th
tongue were measured using Digimizer software. Four reference points determined previously were marked by tpsDig2 software
on photographs. This process was repeated for each sample to create a txt file containing reference points of 75 individuals.
Statistical analysis of txt files were carried out using Morpheus software. There were no statistically significant differerees
the linear measurements of lingual frenulum according to gender (p>0.05). Lingual frenulum had no gender differences according
to geometric morphometrics analysis as well (p>0.05). It can be suggested that lingual frenulum had similar architetture in bot
sexes.
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INTRODUCTION MATERIAL AND METHOD

The physiological evolution of tongue with the other This study was performed with the participation of
structures in the oral cavity is very important in terms d7 volunteers who were students and staff of Zonguldak
speech (Fletcher & Meldrum, 1968). The mucosa th#taraelmas University, School of Medicine. Due to positive
covers the bottom surface of the tongue spreads througgpatitis history in two volunteers, and due to the technical
the floor of the mouth and from there to the gums. Therrors in their mouth photographs, 20 volunteers were
fold of this mucosa in the midline is called lingual frenulunexcluded from the study. The analysis were performed on
(Arinci & Elhan, 2006). Lingual frenulum differs from 75 people; 39 women (group 1) and 36 men (group 2). The
one individual to another in terms of shape, length andouth opening of individuals was measured via digital
location (Kotlow, 1999). The purpose of this study is taompass. In this study, to minimize the changes due to the
evaluate the structure of lingual frenulum according teoft tissue characteristic of the sublingual area, the mouth
gender and to determine the differences -if there are amhotographs of the participants were taken while the mouth
by means of geometric morphometrics. was maximally opened, and the tip of the tongue was in
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touch with he posterior surface of upper central incisors. Two Geometric morphometrics, which is an efficient and
photographs of the lingual frenulum (front and lateral viewsgccurate method, was preferred to evaluate lingual frenulum
were taken using standard photography techniques (Fig. G$ing the mouth photographs (Monterio, 2000). This method
The position of the lingual frenulum used in this study is statedas reported to be more efficient than classical/traditional
to be the most appropriate position by Marchesan (2005).morphometry (Kekecoglat al, 2007).

On the photographs, the distance between starting Previously determined 4 reference points were
point of lingual frenulum at the floor of the mouth and thenarked on the photogphs using tpsDig2 software (Fig. 3),
place where it stuck to the tongue was measured lineadyd for the geometric morphometrics analysis, this procedure
and the area of the frenulum within those reference poiniss repeated for each sample, and at the end, text documents
was measured using Digimizer software (Fig. 2). The linearcluding the coordinates of the reference points for each 75
measurement values were evaluated with independesaimples were created. The data in these text documents was
sample test. analyzed statistically using Morpheus software.

Fig. 1. Lingual frenulum photograph taken while the mouth was maximally opened, and the tip of the tongue was touching
to the posterior surface of upper central incisors. A: From the front; B: Lateral
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Fig. 3. The reference points on documents created by TpsDig and
TpsUtil softwares.1. The intersection point of lateral margin of the
lingual frenulum with the floor of the mouth on the right side. 2.

) . ) ) 7 Uppermost point of lingual frenulum. 3. Bottom point of lingual
Fig. 2. Linear measurement of lingual frenulum using Digimizefrenylum. 4. The intersection point of lateral margin of the lingual
software. frenulum with the floor of the mouth on the left side.
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RESULTS these lengths and area values, obtained by linear measurements,
were compared according to gender, no statistically significant
differences were found (p>0.05) (Table I).

In our study, thenaximum mouth opening distance

measured using a digital compass was 38.3-63.8 mm in men  Depending on the geometric morphometrics analysis,

and 32.4-56.9 mm in women. The maximum mouth openirthe shape diversity was reflected on deformation grids. The

while the tip of the tongue touching the posterior surface @bints where the shape diversity concentrates were identified

upper central incisors was found to be 29.7-46.8 mm in mema TPSspline software, and the deformation grids of the

and 22.2-42.4 mm in women. The average length value gfoups were compared; however no significant deformations

lingual frenulum measured in the photographs was 13.99 mmere observed (Fig. 4). Results of the Manova test indicated

in men and 13.44 mm in women. Area value was found to lieat the differences between the two groups were not

10.14 mmMin men, 10.24 mAin women on the average. Whenstatistically significant (p>0.05) (Table ).

Table I. Comparison of values obtained using traditional morphometry on the mouth photographs
according to gender.

Men (n=36) Women (n=39)

Mean SD Mean SD t df p
frenulum length (mm) 13.99 413 13.44 357 0.627 73 0.532
lingud frenulum (mm2) 10.14 4.57 10.24 7.19 -0.069 73 0.945

Effect: Group Group

1
Groups (n=39)
2 Table II. Comparison of
(n=36) the coordinate values of Table 1ll. Mouth opening values obtained from different studies.
Alpha 0.050 the reference points Maximum mouth Maximum mouth
Di ) using Manova analysis. opening (mm) opening with the
nbim tongueisin touch
nPts 4 with incisive papilla
Stats det trace maxRoot (mm)
M archesan 34.6-56.2 20.5-44
Total SS 0.000 2614 1.943 Kagar et al. 32.4-61.3 22.2-46.8
Unexplained SS 0.000 2597 1.931
Explained SS 0.000 0.016 0,016

P >ExplainedSS 0.708  0.625 0.625
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Fig. 4. Deformation grid of the lingual frenulum illustrating the consensus between genders with TPSsplin
(scale factor 5).
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DISCUSSION

Many studies related to the mucosa fafdsavitas ~ Similarly, in his quantitative study on 98 individuals who
oris (frenulum of upper lip, frenulum of lower lip vs lingual were older than 18, Marchesan, divided the lingual frenulum
frenulum) were conducted to date (Guleagl, 2006; Amir  structure into two groups and carried frenulum
et al, 2006; Agarwal & Raina, 2003). Almost all of thesemeasurements in these groups. The measurement results
studies were related to clinical approaches. Most of tloé mouth opening using a digital compass were similar to
studies on lingual frenulum were associated with thithose of ours (Table Ill). Fletcher & Meldrum conducted
ankyloglossia (tongue-tie), a condition characterized byraeasurements using a digital compass on a group of
situation where it is shorter than normal, and encompasisildren aged between 11-12 years and evaluated the
the symptoms of this pathology and its treatment (Geddesdation between frenulum and logopathy; however, they
et al, 2008; Messnegt al, 2000; Rickeet al, 2005; Hall did not state the measurement values of the lingual
& Renfrew 2005; Reamt al.,, 2010; Klockars & frenulum.

Pitkaranta, 2009; Ballamt al, 2002). In addition, lingual

frenulum was used as a reference point in the evaluation of ~ To our knowledge there is no other study in the

occlusion (Bissasu, 1999). literature in which the structure, length and area of lingual
frenulum was evaluated according to sex. Depending on

In our study, the structure, length and area of lingu#te results of the current study it can be suggested that the
frenulum were evaluated according to gender. There atucture of lingual frenuluma doesn’t show any differences
several studies in the literature related with the lengtccording sex.
measurement of lingual frenulum: In the study of Kotlow
frenulum measurements were performed on 322 children In conclusion, it is evident that many structures in
aged between 1-14 years with short frenulum. He dividédiman body have differences according to gender; however,
the study group into 5 categories depending on tliecan be concluded that lingual frenulum has a similar
attachment site of the lingual frenulum to the tongusestructure in both genders.
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RESUMEN: Un pliegue de tejido, el frenillo lingual, se extiende sobre la superficie inferior de la lengua cerca de su base en la
linea mediana. La forma, la longitud y la alineacion del frenillo lingual pueden variar entre los individuos. El objetvestedis fue
evaluar la morfologia del frenillo lingual con respecto al sexo. Participaron en el estudio 97 voluntarios, estudiartesigsetepla
Facultad de Medicina de la Universidad Zonguldak Karaelmas. Dos individuos con antecedentes de hepatitis y 20 persayras con foto
fias inapropiadas fueron excluidas del estudio. El andlisis morfométrico se llevé a cabo en las fotografias de 75 vafuntemibeé
y 39 mujeres). La fotografia del frenillo lingual de cada individuo fue tomada usando las técnicas fotogréficas conve@edaales.
individuo abrié su boca tanto como fue posible con la lengua en contacto con la superficie interna de los dos incissosupTioaEs.

La morfologia del frenillo lingual se evalué con métodos de medidas lineales y morfometria geométrica. La longitud déhdreatillo
entre su origen e insercion del suelo de la boca a la superficie inferior de la lengua se midieron utilizando el softizame Oigitro
puntos de referencia determinados previamente fueron marcados mediante el software tpsDig2 en cada fotografia. Estepitidceso se
en cada muestra para crear un archivo txt que contuviera los puntos de referencia de 75 personas. El analisis estadistinmdéxp

se llevé a cabo utilizando el software Morpheus. No hubo diferencias estadisticamente significativas entre las meditésngs linea
frenillo lingual, en funcién del sexo (p>0,05). El frenillo lingual no tuvo diferencias de sexo segun el analisis de madeoretfrica
(p>0,05). Se puede sugerir que el frenillo lingual tiene una arquitectura similar en ambos sexos.

PALABRAS CLAVE: Frenillo lingual; Morfometria geométrica; Hombres; Mujeres; Puntos de referencia.
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