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Diode Laser Lingual Frenectomy in Pediatric Dentistry: Case Report
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Abstract

Introduction
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Frenectomy, treatment performed in the indication of the excision of the labial or lingual frenum, presents several trans and 
postoperative complications, when the conventional surgical methods are used. The high power laser has been increasingly used in 
several dental specialties. The purpose of this article was to present a clinical case of lingual frenectomy using the diode laser (=980 
nm) for the surgical procedure associated with photobiomodulation in a 7 years-old female patient in order to promote better trans 
and post-surgical conditions, illustrating particularly these benefits to children patients.

The lip frenum, in many cases is related to the presence of dia-
stemas and can also make it difficult to perform oral hygiene by 
promoting accumulation of biofilm that induces gingivitis and sub-
sequently periodontitis, in addition to reducing the amount of ke-
ratinized gingiva. The lingual frenum in turn can cause ankyloglos-
sia that provokes a series of functional and social disorders [1,2].

Frenectomy is a surgical procedure that aims to remove the 
frenum allowing both orthodontic movement to close diastems, as 
well as adequate movement of the tongue necessary for functional 
activities. The removal of the lingual frenum is frequently request-
ed by speech therapist [1]. It should be performed early, as soon as 
the diagnosis is obtained, preventing or minimizing the implica-
tions related to poor dental positioning and muscle development, 

which may be impaired. Besides surgical treatment, complemen-
tation through orthodontic and speech therapy is often necessary 
to restore normal physiology (occlusion, chewing, swallowing and 
phonation) of the stomatognathic complex. It should be noted that 
if not performed early, it can compromise the psychosocial well-
being [1].

For dental care, especially in pediatric dentistry, the use of sim-
pler, faster, more precise and less invasive techniques to the patient 
is always the best option. The frenectomy performed with the high 
power laser is undoubtedly a procedure that fills these require-
ments due to the great advantages inherent to its use, from the 
need for less anesthetic, such as the absence of bleeding, greater 
ease of viewing the surgical site and decontamination of the surgi-
cal wound [1-5].
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The use of laser is comprehensive and its use is increasing ev-
ery day in dentistry and other medical sciences [1]. The approval 
of the use of laser in dental surgeries in soft tissues in 1990 by the 
FDA (Food and Drug Administration), is an example of the recogni-
tion of the benefits of this technology [1].

Several types of lasers are used in dentistry. Each type of laser 
has different physical characteristics that influence the interaction 
of light with the target tissues producing specific effects [1]. The 
erbium, argon, carbon dioxide (CO2), diode and neodymium lasers 
have optical affinity mainly with water and hemoglobin. Therefore, 
they are considered excellent “cutters”. They are indicated in sur-
gical procedures such as frenectomy, gingivoplasty, gingivectomy, 
clinical crown augmentation, ulectomy and because they are high 
power lasers, through the thermal effect, they are able to promote 
the decontamination of the treated region [7,8]. They can be used 
in focused or unfocused mode, depending on the clinical indica-
tion. In focus mode, the light interacts in greater depth and smaller 
action diameter, promoting a more precise cutting function. In the 
unfocused mode, the light interacts mainly in the superficial layers 
of the tissues, which provides interaction with a larger surface area 
promoting the ablation or vaporization of tissues, much used for 
the removal of white lesions such as leukoplakia, hyperkeratosis 
or in the removal of carious tissue [8].

The use of diode semiconductor lasers (gallium arsenide - 
GaAs; gallium-aluminium arsenide - GaAlAs) in soft tissue surger-
ies has gained popularity in recent years. They are compact, por-
table surgical units with efficient and reliable benefits. They also 
have reduced costs, in comparison with the other types of lasers, 
which allowed a greater diffusion of this technique in dental offic-
es. The photons are produced by electric current with wavelengths 
that vary between 810, 940 and 980 nm [1]. These wavelengths 
are highly absorbed by hemoglobin and melanin and have little ab-
sorption in hard tissues, which provides selective action of light al-
lowing precise cuts, coagulation and vaporization of areas around 
dental structures and better postoperative healing [1,3]. Moreover, 
the application of diode lasers reduces the need for anesthesia, 
controls significantly bleeding and does not require sutures [3]. 
The delivery of light is done through a flexible optical fiber that 
varies from 200 to 600 µm in diameter, facilitating the ergonomics 
and precision of the procedures.

The purpose of this article is to present a case of lingual frenec-
tomy using a diode laser (=980 nm) in a 7-year-old female patient.

Case Report
A 7-year-old female Caucasian patient attended at the dental 

clinic of Universidade Brasil, accompanied by her mother, with an 
indication for lingual frenectomy, at the request of the orthodontist.

Clinically, the patient presented persistent lingual frenum with 
insertion in the lingual mucosa in the region of the mandibular 
symphysis (Figure 1). Periodontal health adjacent to the surgical 
site was observed and no systemic changes were reported.

Figure 1: Lingual frenum: upper view.

The proposal to use the laser to perform the frenectomy oc-
curred mainly because she was a pediatric patient and because of 
the various benefits provided by the use of the technique. After the 
application of topical anesthetic, infiltrative anesthesia was per-
formed in the region of the insertion of the mandibular symphysis 
and complemented on the sides of the lingual frenum. The device 
used was a diode semiconductor laser (Thera Lase Surgery®, DMC, 
São Carlos, Brazil, P = 1.2 W) (Figure 2). This protocol met the tech-
nical specifications recommended by the owner’s manual, as well 
as the care and precepts inherent to biosafety and safety proce-
dures for the use of the laser (Figure 3).
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Figure 2: Diode laser.

Figure 3: Biosafety practices inherent to the use 
 of laser in dentistry.

The area of the lingual frenum was gently removed with con-
trolled lateral movements (Figure 4) and the carbonized tissue was 
carefully removed with wet gauze (Figure 5). Tissue removal was 
evaluated according to the lingual movement, by laterality, eleva-
tion and extrusion (Figure 6). Immediately after the total removal 
of the fibrous tissue, the fiber of the equipment was changed and 
the area was irradiated in a punctual way with the low power laser 
(P = 100 mW), in order to cover the whole extension of the surgical 
site (3 J per point). The post-surgical laser therapy was performed 
with the purpose of promoting the photobiomodulation, which 
provides the acceleration of the healing process and the reduction 
of inflammatory symptoms.

Figure 4: Removal of fibrous tissue from the lingual frenum.

Figure 5: Carbonized tissue was carefully  
removed with wet gauze.
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Figure 6: Immediate post-surgical: evaluation  
of the lingual movements.

After 30 days post-surgery, tissue repair of the site was ob-
served and no complaints or discomfort were reported by the pa-
tient in the immediate postoperative period.

Discussion

Besides frenectomy, the high power diode laser can be used in 
several soft tissue interventions such as: gingivectomy; gingivo-
plasty; ulotomy; ulectomy; clinical crown augmentation; reopening 
and access to the implant; incision for drainage of oral abscesses; 
biopsy; hemangioma and other vascular, necrotic and pigmented 
lesions; eruption cysts; and in decontamination of the periodontal 
pocket [3,6,9,11]. The low power laser has been used in dentistry 
in treatments with analgesic, anti-inflammatory and repairing 
purposes such as aphthous ulcer, traumatic injury, herpetic lesion, 
mucositis, temporomandibular dysfunction, post-surgical, pares-
thesia, facial palsy, among other indications [8-10].

The use of the high power laser for surgeries presents several 
benefits in relation to conventional surgical techniques, since it 
cuts, vaporizes, coagulates and sterilizes the surgical site. The ease 
of its use and the reduction of the surgical time reduce the local 
trauma during the intervention. It promotes hemostasis by block-
ing and coagulating small vessels in the incision line and reduces 
the post-surgical symptomatology and is of great acceptance by 

the patients, because it reduces their apprehension in the face of 
a surgery without scalpel. It promotes the decontamination of the 
site through the thermal effect and eliminates the need for sutures 
avoiding trans and post-surgical infections. It reduces the amount 
of anesthesia and in some cases, the procedures can be performed 
using only topical anesthetic [5]. Studies have shown that there was 
a reduction in the need for anesthesia in approximately 55% of the 
procedures in soft tissue surgeries performed with high power la-
ser [11].

In the case of pediatric dental surgery, the use of high power 
laser has reported benefits in relation to conventional techniques 
such as fast and effective treatment, which reduce stress and trau-
ma to the child patient [2,9,10].

Frenectomy with high power laser has been widely studied 
by several authors, regardless of the type of surgical laser used 
[2,9,10]. In a study performed in 150 patients, in which frenecto-
mies were performed, the qualitative and quantitative postopera-
tive symptomatology was evaluated. Sixty-eight percent of the pa-
tients reported no symptoms, while 32% of the patients reported 
some symptoms and among these, 83% used analgesic (oral) for 
up to 48 hours [12]. Another study performed with 20 pediatric 
patients, between 8 and 10 years-old, submitted to frenectomy 
with high power laser showed that all patients reported no post-
surgical pain or minimal discomfort and no post-surgical bleeding. 
Also, 100% of the patients reported that the procedure was well 
tolerated and “acceptable”, with no recurrence after 4 years of eval-
uation [9].

During the surgical procedure with high power laser, small 
blood and lymphatic vessels are sealed due to the thermal effect, 
reducing or eliminating bleeding and edema. Histologically, the 
removal and displacement of epithelial tissue, the presence of 
coagulated and necrotic epithelial remains, occluded vessels and 
edematous endotheliocytes may be observed in the area of coagu-
lated tissue adjacent or surrounding the surgical area. The repair 
process is initially determined by the formation of a sero-fibrinous 
clot, rich in fibronectin and without red blood cells filling the site 
[11]. This “clot” serves to protect the wound from bacterial or fric-
tional action. Clinically, during 48-72 hours after surgery, this layer 
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is hydrated by saliva and disintegrates revealing the formation of a 
new epithelialized tissue [11].

The use of laser therapy after the surgical procedure induces 
local photobiomodulation and can be a satisfactory alternative to 
stimulate the process of tissue repair [9].

Conclusion
We can conclude that the use of high-power diode laser asso-

ciated with photobiomodulation can be a satisfactory alternative 
to conventional surgical techniques for lingual frenectomy proce-
dures in pediatric patients, providing better trans and post-surgi-
cal conditions.
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