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This article describes two clinical cases of pediatric patients aged 9 years who were diag-
nosed with alteration of the lingual frenulum and subsequently underwent diode laser
frenectomy after multidisciplinary clinical evaluation. Post-surgical functional and pho-
netic changes were evaluated using the Marchesan Protocol for Lingual Frenulum Assess-
ment and the Wong-Baker Pain Face Scale. The cases presented showed improvements in
anatomical parameters and tongue motricity after frenectomy. However, analysis of pho-
netic changes revealed that immediate improvements were most evident in the less com-
plex sounds, while more challenging phonetic changes (such as reservation, omission, and
substitutions and phonemes) required further rehabilitation. This result reinforces that
surgical intervention is only one component of the therapeutic process and must be com-
plemented by an interdisciplinary approach that includes speech therapy adapted to the
patient's specific needs to improve clinical and functional results. (Rev Port Estomatol Med
Dent Cir Maxilofac. 2025;66(2):78-84)
© 2025 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.
Published by SPEMD. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

protrusion movements are restricted and originate a “heart-
shaped” appearance due to the involvement of the tip of the

Ankyloglossia (from the Greek “ankylo,” meaning “rigid,” and
“glossa,” meaning “tongue”) is a partial or complete congeni-
tal anomaly of the lingual frenulum, where it is abnormally
short or inserted too close to the lingual apex.’ According to
the International Affiliation of Tongue-Tie Professionals
(IATP), this condition is also known as “symptomatic tongue-
tie” or “symptomatic ankyloglossia.” It can be classified as
anterior or posterior. In anterior ankyloglossia, the tongue’s
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tongue. Posterior ankyloglossia is difficult to identify and, un-
like the former, does not involve the tip of the tongue but
rather the thickening of the frenulum, which shows a fibrous
appearance.?

Ankyloglossia’s prevalence varies from 0.1% to 10.7%,> and
its incidence from 0.02% to 5%.%° Clinically, it results in restric-
tion of normal lingual movements and can be associated with
functional limitations, such as interference with feeding, suck-
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ing, and swallowing, and phonetic disorders with speech im-
precision due to exchange or distortion of lingual sounds,
among others.” These phonetic and functional challenges un-
derline the importance of a multidisciplinary approach, where
dentistry and speech therapy intervention play key roles.
While the speech therapist addresses the functional rehabili-
tation of speech and swallowing, the dentist focuses on the
structural and surgical correction of the lingual frenulum. This
collaboration is particularly critical in pediatric cases, where
early intervention can have a significant impact on develop-
mental outcomes.

There are three main surgical options to correct the altered
lingual frenulum: frenotomy, frenectomy, and frenuloplasty. In
summary, frenotomy is most commonly used in neonates and
infants due to its simplicity and effectiveness, while frenecto-
my and frenuloplasty are the procedures of choice for correc-
tive therapy in children, adolescents, and adults.?

The most common technique to correct tongue-tie is using
a conventional scalpel. However, several clinicians have sug-
gested using a soft-tissue laser as a favorable technique for
correcting short lingual and/or labial frenulae.®'° Laser tech-
nology can provide a more precise incision in a shorter oper-
ative time, cauterize small blood and lymphatic vessels
through its hemostatic and anti-inflammatory effects, mini-
mize discomfort and pain during the intraoperative period,
significantly reduce postoperative discomfort, and facilitate
the healing process of the surgical wound.!' Moreover, numer-
ous studies have documented that the incision in the soft tis-
sues of the oral cavity with a laser is less painful than the in-
cision with a scalpel and that patients treated with a laser
have less pain and fewer functional complications after sur-
gery than those who underwent conventional surgery. Howev-
er, no specific surgical approach has been shown to be supe-
rior to the others to the point of being recommended as a gold
standard.'?

Ideally, this condition should be diagnosed shortly after
birth. It may also be diagnosed during the baby’s first dental
visit, which, according to the European Academy of Paediatric
Dentistry (EAPD) and the American Academy of Pediatric Den-
tistry (AAPD), should be at the time of eruption of the first
primary tooth or one year of age, if no teeth have erupted.
Numerous diagnostic instruments are available to the dentist
for lingual frenulum anomalies, the most notable of which is
the Marchesan’s Lingual Frenulum Assessment Protocol (here-
after, Marchesan Protocol),’*>> whose primary objective is to
evaluate and score the various lingual frenular characteristics,
normal or abnormal.

The integration of dentistry and speech therapy is crucial
in managing tongue-tie cases, as these professionals address
different but complementary aspects of the condition. While
dentists provide surgical solutions, speech therapists ensure
proper functional rehabilitation through exercises to optimize
oral-motor skills. This multidisciplinary approach is essential
to achieving structural correction and long-term functional
improvement likewise, particularly in children whose speech
and feeding skills are still developing.

We present two clinical cases to measure and compare
the functional and/or phonetic activity before and after the
surgical treatment of altered lingual frenula in two chil-

dren. Our aim was to monitor the postoperative condition
after laser frenectomy and quantify the patients’ discom-
fort by understanding the substantial differences felt in
their functional and/or phonetic activity after the therapeu-
tic approach.

Clinical Cases

Two 9-year-old pediatric patients, named Clinical Case 1 (C1)
and Clinical Case 2 (C2), were evaluated at the Pedagogical
Clinic of Dental Medicine at Fernando Pessoa University for
difficulties in speech and tongue mobility due to short lingual
frenula. Both patients had no previous surgical intervention
and were undergoing regular speech therapy.

The Marchesan Protocol was used to evaluate the lingual
frenulum at three different time points: preoperatively and
postoperatively at 1 and 4 weeks. Photographs were taken
for comparative analysis. Frenectomy with the Lasotronix
Smart M® diode laser (Lasotronix, Poland) at 980 nm was the
procedure chosen after obtaining informed consent from the
parents.

In C1, no systemic pathology was reported. The patient had
been bottle-fed for up to 2 years and had onychophagia. Clin-
ical evaluation revealed significant phonetic changes without
affecting chewing or swallowing and confirmed anterior an-
kyloglossia with a short and anteriorized frenulum (Figure 1).
Before the procedure, local anesthesia was performed using
2% lidocaine with epinephrine (1:100000), applied through in-
filtration. The procedure lasted 15 minutes.

In C2, the patient had a history of atopic skin and had been
breastfed and then bottle-fed. There was a family history of
ankyloglossia. Clinical evaluation indicated posterior ankylo-
glossia with a fibrous frenulum (Figure 2). Similar to C1, pho-
netic changes were noted without affecting other oral func-
tions. Before the procedure, local anesthesia with 2% lidocaine
and epinephrine (1:100000) was used. The procedure lasted 15
minutes.

Figure 1. Initial situation of patient C1 - maximum
lingual elevation achieved with the mouth open.
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Figure 2. Initial situation of patient C2 - maximum
lingual elevation achieved with the mouth open.

Laser frenectomy was performed in both cases, using local
anesthesia and lingual stabilization techniques for surgical
precision. The laser was adjusted to specifications that mini-
mize discomfort and maximize effectiveness. Postoperative
medication included paracetamol for pain control, and no ad-
ditional medications were necessary.

Preoperative analysis using the Marchesan Protocol re-
vealed an abnormal lingual frenulum with scores of 6 for C1
and 4 for C2. A score of 6 in the Marchesan Protocol indicates
a severe limitation in tongue mobility, while a score of 4 rep-
resents a moderate limitation. Postoperative evaluations
showed improvement, with C1 maintaining an altered frenu-
lum (score 3) and C2 being completely corrected (score 2). A
score of 3 reflects mild restriction of tongue movement, and a
score of 2 indicates normal mobility.

Postoperative care included the administration of parac-
etamol and detailed instructions for pain control and oral hy-
giene. Follow-up consultations revealed progress in healing
and tongue mobility, using the Marchesan Protocol and the
Wong-Baker FACES pain rating scale to monitor patients’
well-being (Tables 1, 2, and 3).

Table 1. Description of the preoperative general tests and the postoperative general test after 1 week and after 4 weeks.

Postoperative
Preoperative
General tests 1 week 4 weeks
C1 C2 C1 C2 C1 C2
Score - Heart-shaped No alterations of ~ Heart-shaped No alterations of =~ Heart-shaped No alterations of
Changes during lingual apex the lingual apex lingual apex the lingual apex lingual apex the lingual apex
tongue elevation upon tongue upon tongue upon tongue
elevation elevation elevation

MR =0; PR =2 1 ©) 1 ©) 1 ©)
Score — 18.18 10.34 36.36 27.8 38.64 32.76
Relationship
between AMB
and AMB with

the lingual apex
on the IP (%)

>50.1% = 0;
<50% =1

(1)

1

1

1

1

1

Score -

Fixation of the FL
on the floor of
the oral cavity

Visible already
from the inferior
alveolar ridge

Visible already
from the inferior
alveolar ridge

Visible already
from the inferior
alveolar ridge

Visible already
from the inferior
alveolar ridge

Visible already
from the inferior
alveolar ridge

Visible already
from the inferior
alveolar ridge

Fixation of the FL.  Between the In the middle In the middle In the middle In the middle In the middle

on the underside  middle part and part part part part part

of the tongue the apex

MR =0; PR =3 @ @ @ @ M @

Score - FL FL changed; FL changed; Normal FL Normal FL Normal FL Normal FL

clinical short and short

classification anterior

MR=0;PR=2  (2) @ ©) ©) ©) )

Total score 6 4 3 2 3 2

MR=0;PR=8 (= 3>FL (= 3>FL altered) (= 3>FL altered) (< 3>FL not (= 3>FL altered) (< 3>FL not
anomalous) changed) changed)

C1 - Clinical Case 1; C2 - Clinical Case 2; AMB — maximum mouth opening; PI - incisive papilla; FL - lingual frenulum; % - percentage;
mm - millimeters; MR - best result; PR — worst result.



REV PORT ESTOMATOL MED DENT CIR MAXILOFAC . 2025;66(2):78-84 81

Table 2. Description of functional tests conducted preoperatively and postoperatively after 1 week and 4 weeks.

Postoperative

Preoperative

Functional tests 1 week 4 weeks

C1

c2

C1

c2

C1

c2

Score - language
mobility
MR =0; PR = 14

)

)

@

@)

©)

@)

Score- tongue at
rest

On the floor of
the oral cavity

On the floor of
the oral cavity

On the floor of
the oral cavity

On the floor of
the oral cavity

On the floor of
the oral cavity

On the floor of
the oral cavity

MR =0; PR = 4 Q) Q) ) (1) (1) @
Score - speech ) (12) (0) (9) 0) ©)
MR = 0; PR = 12
Score — other @) 3) (0) )] 0) 2
aspects
MR =0; PR=10
Altered sounds [gl,[z],[] [t],s],[gl.[z],[x], No relevant [s],[z],[ch] No relevant [s],[z],[ch]
[ch],[j changes to point changes to point
out out
Total score 17 20 3 14 1 14

MR = 0; PR =40

(< 25> There
may or may
not be FL
interference)

(< 25> There
may or may
not be FL
interference)

C1 - Clinical Case 1; C2 - Clinical Case 2; FL - lingual frenulum; MR - best result; PR - worst result.

Table 3. Description of the results of the Wong-Baker FACES pain rating scale concerning the preoperative period and

the postoperative periods after 1 week and 4 weeks.

C1 Postoperative

C1 Preoperative (1 week)

C1 Postoperative
(4 weeks)

C2 Postoperative
(1 week)

C2 Postoperative

C2 Preoperative (4 weeks)

Wong-Baker
FACESpain rating
scale — selected

No Hurts
Hurt Even More

Hurt

T~ A~ Y~ e —_ - M

face @ @ @ @ @ @
N = N N - >/

0 6 0 0 2 0

No Hurts No
Hurt Little Bit Hurt

Re-evaluations confirmed significant functional and ana-
tomical improvements, validating the intervention performed.
Both patients showed progressive recovery with a reduction in
the lingual limitations initially observed (Figures 3, 4, and 5).

Discussion and Conclusions

The effect on tongue anatomy and function after diode laser
frenectomy in the two clinical cases presented, C1 and C2,
resulted in improvements. The use of the Marchesan Protocol
proved essential for the systematical and reliable measure-

ment of changes in tongue anatomy and function after diode
laser frenectomy. This finding reinforces the validity of this
protocol and highlights its clinical relevance in understanding
the results obtained.

Regarding the postoperative morphological and ana-
tomical parameters of the Marchesan Protocol, the lingual
frenulum was still classified as altered in C1, while it was
classified as unchanged in C2. Given the persistence of lin-
gual frenulum alterations in C1, it may be pertinent to con-
sider what benefit could have been achieved by a deeper
intervention, namely, the dissection of the genioglossus
muscle.



82 REV PORT ESTOMATOL MED DENT CIR MAXILOFAC . 2025;66(2):78-84

Figure 3. 1-week post-operative control of patient C1
- maximum lingual elevation achieved with the mouth
open.

Figure 4. 4-week post-operative control of patient C1
- maximum tongue elevation achieved with the
mouth open.

Postoperative evaluations revealed no lingual frenulum
change in C2. Despite expectations that this patient would
exhibit the greatest phonetic potential improvement, C1
showed the most functional gains, with complete correction
of the preoperative phonetic changes. Conversely, C2 contin-
ued to experience difficulty with correctly pronouncing some
isolated and combined phonemes, such as [s], [z], [ch], and the
persistence of possible compensatory mechanisms (such as
mandibular deviation) was noted.

The dichotomy and apparent lack of agreement between
the anatomic-morphological and functional parameters ob-
served in these clinical cases raise doubts about the strictly
linear relationship between lingual frenulum morphology and
phonetic adequacy. It also questions the contributing factors,
besides the frenulum anatomy, capable of influencing speech
and other functional activities of the stomatognathic system,

Figure 5. 1-week post-operative control of patient C2
- clinical appearance of the fibrin clot formed in the
surgical site treated.

confirming what has already been reported by other authors.'®

The tailored approach to C1 and C2 highlights the impor-
tance of customizing surgical techniques to individual needs.
For instance, in C1, where some alteration of the lingual fren-
ulum persisted postoperatively, a more invasive surgical op-
tion, such as dissection of the genioglossus muscle, could have
been considered to achieve better anatomical and functional
outcomes. Both cases benefited from diode laser frenectomy,
which ensured precise cutting with minimal discomfort, but
postoperative care, including pain management with parac-
etamol and oral hygiene guidance, was critical to optimizing
recovery. Adjunctive surgical techniques, such as lingual sta-
bilization during the procedure, enhanced precision, and min-
imized postoperative complications, were also crucial. These
elements underscore the importance of a comprehensive and
individualized approach to clinical intervention in managing
ankyloglossia.

Nevertheless, multidisciplinary involvement between the
dentist and the speech therapist is highly advisable to alleviate
functional and phonetic consequences that persist after sur-
gery, as has been so widely advocated in the most recent liter-
ature on the subject.'”:'® The speech therapist’s intervention
is a fundamental part of the treatment process. Speech ther-
apy, both preoperatively and postoperatively, plays a key role
in addressing compensatory mechanisms, improving articu-
lation, and optimizing the functional outcomes of surgical
intervention. In these cases, the integration of speech therapy
could have further supported C2 in overcoming phonetic dif-
ficulties and reducing compensatory mandibular deviations
observed postoperatively. The collaboration between dentists
and speech therapists is crucial to achieving both anatomical
correction and functional rehabilitation, ensuring comprehen-
sive care for patients with ankyloglossia.

Diode laser frenectomy ensured a cleaner, drier operative
field with better visualization, as the hemostatic cut was im-
mediate and limited to the site of contact between the optical
fiber and the most superficial blood vessels. The diode laser
has increasingly demonstrated its potential as an ideal alter-
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native to conventional frenectomy.®? Additionally, the litera-
ture has described other advantages of the diode laser when
compared to the conventional or electric scalpel, such as the
following: superior precision; lower risk of inducing unwanted
damage to adjacent tissues; significantly reduced operation
duration due to not needing suture and sterilization of the
surgical site; minimization of bacterial proliferation; less pain-
ful intra and postoperative periods; better acceptance by pe-
diatric dentistry patients; absence of postincisional adhesions,
thus not compromising lingual mobility in the immediate
postoperative period.'*

It should be noted that although the risk of complications
resulting from this surgical procedure is reduced, it is not non-
existent; i.e., the patient may feel slight edema on the oral
cavity floor and moderate pain in the region. The most serious
risks are injury to Wharton’s ducts, damage to the anastomo-
ses of the branches of the lingual nerves, and even damage to
the deep lingual vein, which can cause profuse venous hem-
orrhage.’°-21

Since the fixation site and the histological composition of
the lingual frenulum cannot be modified by mobilization ex-
ercises, surgical intervention should be considered a funda-
mental part of the treatment plan. However, integrating speech
therapy into the treatment plan is equally fundamental, as it
complements surgical intervention by enhancing functional
outcomes and addressing compensatory mechanisms that
surgery alone cannot resolve. This multidisciplinary approach
ensures a more effective and holistic resolution of the chal-
lenges posed by ankyloglossia.

In the clinical cases presented, lingual anatomy and mo-
tricity aspects improved after lingual frenectomy. However, no
improvements were observed in the more complex phonetic
changes, such as distortion, omission, and replacement of
phonemes associated with an altered lingual frenulum. Thus,
coordinated articulation with speech therapy for functional
re-education becomes essential.
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Efeito na anatomia e fun¢ido da lingua apés
frenectomia a laser diodo - Casos clinicos

RESUMO

O presente artigo descreve dois casos clinicos de pacientes com 9
anos de idade, diagnosticados com alteracao do freio lingual e sub-
sequentemente submetidos a frenectomia a laser diodo apés ava-
liagdo clinica multidisciplinar. Para avaliar as alteragdes funcionais
e fonéticas pos-cirargicas foi utilizado o Protocolo de Marchesan
para Avaliagao do Freio Lingual juntamente com a Escala de Faces
de Dor de Wong-Baker. Nos casos apresentados, verificaram-se
melhorias nos pardmetros anatémicos e de motricidade lingual
ap6s a cirurgia. Contudo, a andlise das alteracoes fonéticas de-
monstrou que as melhorias imediatas foram mais evidentes nos
sons menos complexos, enquanto as alteracoes fonéticas mais
desafiantes (como distor¢ao, omissao e substituicdo e fonemas)
exigem reabilitagdo adicional. Este resultado reforca que a inter-
vencao cirtrgica é apenas um componente do processo terapéuti-
co e deve ser complementada por uma abordagem interdisciplinar
que inclua terapia da fala adaptada as necessidades especificas do
paciente, para otimizar os resultados clinicos e funcionais. (Rev
Port Estomatol Med Dent Cir Maxilofac. 2025;66(2):78-84)
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