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Aim  To evaluate the effects of tongue frenulectomy performed with 
two therapeutic approaches: Laser frenulectomy and combined laser 
and speech-language therapy. 

Materials and methods  The study involved 180 patients (90 
males and 90 females) aged between 6 and 12 years. After examination 
and data collection, the patients were stratified according to three 
degrees of severity: mild, moderate and severe. After treatment, the 
test group (laser frenulectomy and combined laser and speech-language 
therapy) was compared with the control group (laser frenulectomy) in 
the pre-surgical phase, at one week, 1 month, 3 months, 6 months 
and 12 months after surgery.

Results  Statistical analysis showed statistically significant differences 
between the pre-surgical and post-surgical values at 3 months, 6 months 
and 12 months after surgery (p<0,05).

Conclusions  It is essential to establish diagnosis criteria to which 
the clinician should refer in order to decide the treatment plan. This 
study shows that combined laser and speech-language therapy leads 
to better results than the resection treatment of the frenulum with 
laser technique alone.

Abstract

Introduction

The  lingual frenulum  is a small fold of soft tissue extending 
from the floor of the mouth to the midline of the underside 
of the tongue [Eisler Pompea et al., 2017].

The data on the incidence of pathological frenulum in the 
literature are rather variable because of the lack of a consistent 
definition [Ferrés-Amat et al., 2017; Kupietzky and Botzer 
2005]. Recent data on newborns show that 25.1% of 
newborns presents a first grade ankyloglossia with a 64.9% 
prevalence of in males [Ferreés-Amat et al., 2017; Ferrés-Amat 

et al., 2016; Friend et al., 1990]; other data concern ethnic 
groups other than Caucasian [Bai and Vaz 2014, Kumar et 
al., 2017]. 

It is important to know the normal morphology of the 
frenulum to distinguish physiological and pathological cases. 
It is useful to have a valid and clear classification to simplify 
the diagnosis and, finally, to choose a standardised therapeutic 
protocol. Some authors proposed quantitative classifications 
based on precise measurements of the frenulum [Azizi et al., 
2014; Kotlow et al., 1999, Lalakea et al., 2002; Lee et al., 
1989; Marchesan et al. 2005; Ruffoli et al. 2005]; others 
instead, considered the morphology and the lingual function 
for qualitative classifications [Ferrés-Amat et al., 2016; 
Hazelbaker, 1993].

Diagnostic criteria include: medical history (lingual function 
during breastfeeding, swallowing, phonation, oral breathing, 
etc.); extraoral examination (face, lips, oral muscles) and 
intraoral (insertions, consistency, thickness, elasticity of the 
frenulum); evaluation of lingual movements and lingual resting 
posture; linear measurement of the frenulum length. It is of 
considerable importance to perform a phonetic and 
swallowing examination with the collaboration of a speech-
language therapist [Ferrés-Amat et al., 2016].

A frenulum is defined as pathological when it causes 
pathological conditions of orthodontic, functional, periodontal 
and postural type due to abnormalities of length, volume, 
consistency, and insertion. 

The limit case occurs when the tongue fuses partially or 
totally to the floor of the mouth due to an excessive shortness 
of the frenulum with a reduced or absent lingual mobility, a 
condition known as ankyloglossia [Eisler Pompea et al., 2017]. 
On the contrary, there may be mild forms, where tongue 
mobility is partially reduced: In these caes, consideration 
should be given to the patient’s age. In fact, with the growth 
the frenulum can stretch and resize; therefore, it is necessary 
to wait untile the age of 6–7 years for the possibility of 
spontaneous regression. 

The aim of present study is to attempt to draw a pathological 
lingual frenulum diagnostic method and to evaluate two 
different therapeutic approaches: laser frenulectomy and 
combined laser and speech-language therapy.
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Materials and methods

The sample examined consisted of 180 children (90 males 
and 90 females) between 6 and 12 years (mean age 9.1 years; 
SD 1.8); referred to the Paediatric unit of the Dental Clinic of 
the University of Chieti Pescara  for evaluation and treatment 
of the short lingual frenulum over a period of 2 years.

Parental informed consent was obtained for all patients 
before examination (privacy law DL 196/2003). The selected 
subjects participated voluntarily in the study.

In this study, the approval from the Ethics Committee was 
not required since the research protocol was based on a 
clinical protocol previously approved by the Department for 
medical use.

The inclusion criteria were: Absence of systemic diseases; 
no history of orthodontic therapy.

The exclusion criteria were: Systemic diseases, such as: 
neurodegenerative diseases, autoimmune diseases, disability, 
serious infectious diseases. 

During the first visit, personal data were collected for every 
patient; then, the parents were submitted to a questionnaire 
with questions on possible difficulties during breast-feeding, 
if alterations in the phonation had been noted, swallowing, 
reduced togue mobility, and oral breathing. Thereafter, an 
intraoral objective examination with assessment of the lingual 
function, phonemic examination and swallowing was carried 
out, with the collaboration of a speech-language therapist. 
The patients was asked to to raise their tongue, lower it, 
lateralize it and make circular movements: the ability to 
perform these movements was noted. Then, the frenulum 
length was measured by a digital caliper (Powerfix Profi 
0-100mm±0.02 mm /0,001” mm precision); the reference 
measure for this assessment was the maximum opening of 
the mouth by keeping the tip of the tongue at the palatal 
retroincisal spot spot, measuring the distance between the 
incisal margin of the lower central incisors and that of the 
upper incisors.

According to the literature [Marchesan et al., 2005; Ruffoli 
et al., 2005],  3 levels of short lingual frenulum are possible: 
mild, moderate, and severe (Table 1). Therefore, the sample 
has been divided in 3 groups, according to this classification.

For laser frenulectomy a Galbiati G25 diode laser (AlGaAs) 
4 W, fiber 320 μm) was used. Surgery was performed after 
local anaesthesia (Articaine with adrenaline  1: 200 000). The 
healing was achieved by second intention and without sutures 
because of laser induced hemostasis. Every patient received 
precise instructions about post-surgery: Three months of 
speech therapy protocol rehabilitation, and they were 
motivated and encouraged about the importance of this.

Then, the two groups were compared (test and control); 
each group consisted of 90 patients, 45 males and 45 females.

The test group followed a specific speech therapy 
rehabilitation after surgery, while the control group did not. 
Follow-ups were performed at 1 week, 1 month, 3 months, 
6 months and 12 months; caliper measurements were 
repeated during every check.

The statistical analysis was performed with GraphPad Prism 
software version 6.0 (GraphPad Software, La Jolla, CA, USA). 

Pearson correlation coefficient was used to verify the 
relationship between the continuous variables. SAS system 
was used to perform statistical calculations. Data were 
expressed as: mean ± standard deviation. We used the 
Student t test, and p value <0.05 was considered statistically 
significant. 

Results 

Results (Table 2, 3; Fig. 1), show statistically significant 
differences in  pre- and post-surgery (after one week, 1 month, 
3 months, 6 months and 12 months) mean values of maximum 
opening of the mouth. 

Discussion 

A short frenulum determines a specific tongue malfunction, 
with prevailing sagittal component, in which the symmetry 
with respect to the front median line is maintained on the 
frontal plane, but resulting in altered vertical tongue position. 

This situation can influence the occlusion and the 
neuromuscular response [Azizi, 2014; Eisler Pompéia et al., 
2017; Laganà et al., 2018; Matsumoto et al., 2012; Meenakshi 
et al., 2014; Srinivasan et al., 2013]. In fact, dental occlusion 
can be affected by the muscular balance between the 
centripetal force exerted by the buccinator and perioral 
muscles, from the outside on the teeth, and the centrifugal 
tongue force exerted towards the outside. Lingual position 
is crucial for intermaxillary bone relationships. In the normal 
rest position, the tongue is contained inside the dental arches: 
The anterior portion of the dorsal aspect touches the anterior 
third of the palate and the tongue tip touches the palate 
papilla; there are nasal breathing and normal labial competence 
without dental contact [Ferro et al., 2017; Laganà et al., 2018; 
Matsumoto et al., 2012; Meenakshi et al., 2014, Piancino, 
2019; Rosa, 2019; Srinivasan and Chittaranjan, 2013; Srinivasan 
et al., 2013,]. In addition, recent evidence has emphasised 
the role of a short lingual frenulum in the pathogenesis of 
sleep-disordered breathing (SDB) in childhood. The oral 
dysfunction induced by a short frenulum may promote oral-
facial dimorphism, decreasing the size of the upper airway 

6 months 12 months

Test 26.29±5.02 26.30±5.23
Control 21.96±5.78 21.94±5.88

TABLE 3 Post surgery (after 6 and 12 months) mm mean values of 
maximum opening of the mouth by keeping the tip of the tongue at 
the spot measuring the distance between the incisal margin of the 
lower central incisors and that of the upper incisors.

   Patients
Normal ≥23mm 0
Mild 17–22mm 90
Moderate 4–16 mm 84
Severe ≤3mm 6

TABLE 1 Ruffoli’s classification of the lingual frenulum length.

Pre-surgery 1 week 1 month 3 months

Test 16.77±5.08 21.90±5.21 23.99±5.65 26.27±4.96
Control 16.54±4.17 20.56±4.33 21.41±5.84 21.92±5.87

TABLE 2 Pre- and post-surgery (after one week, 1 month, 3 months) 
mean values (in mm) of maximum opening of the mouth by keeping the 
tip of the tongue at the spot measuring  the distance between the incisal 
margin of the lower central incisors and that of the upper incisors.
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FIG. 1 Pre- and post surgery  mean 
values of maximum mouth opening. On 
the horizontal axis: time; vertical axis: 
distance between the incisal margin of 
the lower central incisors and that of the 
upper incisors in mm. 
* =  statistically significant difference 
between pre-and post-surgery (3 
months) for the test group:  a clear 
improvement can be noted. 
# =  statistically significant difference  
between pre-and post-surgery (6 
months) for the test group.
§=  statistically significant difference  
between pre- and post-surgery (12 
months) and speech therapy for the test 
group.

lumen and increasing the risk of upper airway collapsibility 
during sleep [Villa et al., 2019]. 

According to the literature, laser lingual frenulectomy 
provides great efficiency and comfortable treatment, both 
for the paediatric patient and for the operator [Garrocho-
Rangel et al., 2016; Komori et al., 2017]. It is also a more 
conservative method and is less traumatic to the tissues than 
conventiional techniques; furthermore, laser has advantages 
such as a bloodless surgical field, no suture, less swelling 
and post-surgical pain [Barot et al., 2014, Nicoloso et al., 
2014].

Examining the sample population and considering the 
baseline measurements, it was found that:
-		 5% of patients (90 patients) have a mild short lingual 

frenulum;
-		 46.6% of patients (84 patients) have a moderate short 

lingual frenulum;
-		 3.4% of patients (6 patients) have a severe short lingual 

frenulum. 
As regards the short lingual frenulum therapy two groups 

were compared: The test group (laser frenulectomy in 
combination with speech-language therapy rehabilitation) 
and a control group (laser frenulectomy).

We observed a significant difference between the pre-
surgical and post-surgical measurements at 3 months in the 
test group. 

The speech-language therapy is necessary; lingual 
frenulectomy and rehabilitation exercises can influence the 
orofacial and nasal functions [Saccomanno et al., 2019] and 
the orofacial muscle [Giuca et al., 2008]: An improvement 
of electromyographic potential has been demonstrated 
[Tecco et al., 2015]. At least 4 weeks of speech-language 
therapy after surgery is required to correct well-established 
compensatory movements and the tongue should mobilised 
be in order to prevent scarring [Ferrés-Amat et al., 2016]. 

The test group patients show a faster healing and a 
greater improvement of baseline measurements, especially 
when compared with the control group, which shows less 
and delayed improvement, in agreement with Lee et al. 
[1989].

One week after surgery it can be observed a good healing 
process and fibrin organisation; two weeks after surgery 
this process was nearly completed and, after a month, the 
healing was completed with restitutio ad integrum. The 

following check-ups (6 month and 12 month) confirmed the 
stability of the results obtained with both protocols.

Conclusion 

The present study attempts to draw a diagnostic method 
for pathological lingual frenulum.

About the treatment, there is a clear improvement after 
laser surgery combined with speech-language therapy; 
therefore, laser surgery combined with speech-language 
rehabilitation is clearly more effective compared to laser 
surgery alone.
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