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ABSTRACT

This paper describes a clinical case of labial frenectomy using different high power lasers:
diode (810 nm) and Er:YAG (2,940 nm). Considerations are made about specific indications,
surgery techniques, and advantages of labial frenectomy using these laser wavelengths. The
diode laser has high absorbance by pigmented tissues with hemoglobin, melanin, and collagen
chromophores. For this reason, this wavelength is well indicated for surgery in soft tissue
(vaporization, incision, coagulation, hemostasis). It is not properly absorbed, however, and
should never be used in contact with hard tissues (bone). The Er:YAG laser has high absor-
bance to water and mineral apatite, making this wavelength useful and safe for the ablation of
hard tissues. In the labial frenectomy clinical procedure, a combined technique is suggested:
using the diode laser in soft tissues and the Er:YAG laser in periosteal bone tissues and for
removal of final collagen fibers. It is important for the professional to understand the physical
characteristics of the different laser wavelengths and their interaction with biological tissues to
assure that they are used in a safe way, and that the benefits of this technology can be provided
to infant patients. (J Dent Child 2005;72:10-15)
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JDC CASE REPORT

The superior labial frenum, formed at the beginning of
the third month of intrauterine life, consists of a tri-
angular-shaped fold connecting the tubercle of the

upper lip to the alveolar process, possibly extending to the
palatal papillae in children. The loose connective tissue with
elastic fibers covered by the stratified layered epithelium is the
basic constituent of this frenum.1 According to some authors,
some muscular fibers—originating from the orbicularis muscle
of the lip—can be present. There is a physiological tendency
for apical retraction and atrophy of the frenum as the child
grows and as the alveolar processes develop and the teeth erupt.
Thus, after dental eruption, the upper labial frenum starts to
be located several millimeters above the gingival margin. The

frenum’s function is to limit the movement of an organ or
part of it.2-5 In the case of the superior labial frenum, its func-
tion is to limit the lip’s exaggerated movements, which would
permit excessive exposure of the gingival mucosa.

The labial frenum is considered to be hypertrophic when
it remains inserted in the free gingival margin or on the pa-
latine papillae, even after the alveolar growth which accom-
panies dental eruption. The diagnosis is made when, upon
pulling the frenum, one can see ischemia of the palatine
papillae.6,7

The hypertrophic frenum can be accompanied by the pres-
ence of a median interincisal diastema. It is necessary to dif-
ferentiate physiological interincisal diastema (“ugly duckling
stage”) from pathological interincisal diastema. The etiology
of pathological interincisal diastema can be determined by
other factors other than hypertrophic frenum. These include
the presence of supernumerary teeth, odontomas, lack of coa-
lescence of the median raphe, missing teeth, neoplasias,
osteodental disharmony, suckling habits, cysts, micrognathia,
endocrine problems, or Paget’s deforming osteitis. According
to Moyers, the labial frenum is responsible for interincisal
diastemas in only 24% of the cases.8,9
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Hirschfeld was the first author to advocate frenectomy when
there was tensing of the tissues adjacent to the teeth, specifi-
cally the marginal gingiva, caused by the insertion of the fre-
num.10 Frenectomy is the surgical procedure involving removal
of the frenum. It is indicated:

1. in the presence of hypertrophic labial frenum;
2. when it provokes diastemas;
3. when it makes dental hygiene difficult or promotes the

impacting of food.4

There are numerous surgical techniques for removal of
the labial frenum. In 1977, Edwards called it “frenectomy”
for total removal of the frenum and “frenotomy” when part
of the frenum is removed and the remaining part is grafted
in such a way as to reposition it between the insertion point
on the gingiva and the free marginal gingiva.11 Haddad and
Fonoff classified these techniques, respectively, as “excisional”
(total removal of the anatomical portion of the labial fre-
num) and “repositioning” (anatomical change of the labial
frenum’s position).5

Laser is an acronym for “light amplification by stimulated
emission of radiation.” It is an electron magnetic energy that
presents directional, collimated, and monochromatic proper-
ties and coherence—both temporal and spatial—that distin-
guish it from disorganized and incoherent radiant energy.12

The laser medium can be solid, liquid, or gas. This laser me-
dium determines the wavelength emission of the laser and the
properties and physical interaction with biological tissues.13,14

The lasers can be classified as:
1. high-power laser treatment (HILT), leading to thermal

and heat effects in irradiated tissues (incision, coagula-
tion, vaporization, ablation);

2. low-power laser therapy (LILT), leading to no thermal
effects but instead modulating (stimulation or inhibition)
physiological processes inside cells.

The application of lasers in pediatric dentistry has
arisen as a new tool to perform different clinical proce-
dures in substitution of conventional procedures or in
association with and complementary to conventional pro-
cedures. Previous authors described the use of different
lasers in soft and hard tissue as more comfortable and
well accepted by infant patients and parents, leading to a
reduction of psychological trauma and fear during the
dental appointment.15-18

Soft-tissue procedures were frequently rejected in the past
because they were impossible to perform without general anes-
thesia in infants.19 When it comes to surgical procedures, chil-
dren and adolescents are special patients, because it is frequently
difficult to get the child to cooperate. Because of this, the utili-
zation of lasers in surgical procedures in children promotes the
patient/professional relationship, as it can facilitate behavior
management of the infant patient. Lasers’ advantages include:

1. requiring less operating time;
2. promoting blood clotting;
3. needing a smaller amount of anesthetic;
4. frequently dispensing with the need to use sutures;
5. resulting in a postsurgical period with less pain and swelling

when compared to conventional surgical techniques.17,18,20,21

The laser’s hemostatic nature is of great value in oral and
maxillofacial surgery.22 Therefore, there is great potential
for infant patients to benefit from the advantages that laser
surgery provides.

The diode, neodymium, erbium, and CO
2 
lasers are ap-

proved by the Food and Drug Administration (FDA) for use
in oral surgery. The incorporation of the use of lasers in a
variety of surgical procedures has been well documented.22-24

The diode lasers present a solid semiconductor as an active
medium by associating aluminum, gallium, and arsenate (with
wavelengths varying between 800 and 980 nm), in the visible
and invisible range of near infrared waves. Diode lasers can
also demonstrate a system of delivery of the ray cluster through
quartz optical fiber. The fiber’s extremity should be cleaned
frequently and split to maintain the light’s effectiveness. The
emission of the rays can be in a continuous or interrupted-
continuous mode.24,25 In clinical procedures on soft tissues,
the continuous mode can be used frequently.

The diode laser’s wavelength has high absorbance by pig-
mented tissues containing hemoglobin, melanin, and collagen
chromophores and little absorbance by the hard dental tissues.
Therefore, this wavelength is safe and well indicated for: (1)
soft oral tissue surgeries in regions near dental structures; (2)
cutting; (3) vaporization; (4) curettage; (5) blood coagulation;
and (6) hemostasis.

It is also important to remember that a diode laser can
cause a rapid temperature rise in the target tissue. The “diode
revolution” has resulted in the development of high-intensity
lasers that are much smaller and less expensive. Hence, they
are more accessible to the surgeon dentist.24,26-29

The Er:YAG laser (2.94µm) presents a solid active medium—
the garnet-aluminum-yttrium crystal—doped with erbium. The
wavelength is situated on the invisible infrared strip near the
nonionizing area. It is a pulsating laser with a system of deliver-
ing rays through an optic fiber, a hollow wave guide, or articu-
lated arm. It is highly absorbed by water and the hydroxyl group
of mineral apatite, presenting a strong interaction with the soft
tissues’ surface layers of the oral cavity and hard dental tissues,
removing them with great efficacy.30

The erbium lasers promote the vaporization of water con-
tained in the interior of the tissues in a physical,
thermomechanical process called ablation. Moreover, the er-
bium lasers produce less thermal damage because they are
pulsate lasers that utilize the air-water as a refrigeration sys-
tem and are highly absorbed by intrinsic water—leading to
energy concentration in irradiated tissue surface layers. These
lasers also show less hemostasis effects when compared to the
CO

2
 and Nd:YAG lasers.20-23,31

The purpose of this paper was to describe a clinical case of
labial frenectomy in an infant accomplished by the reposi-
tioning technique using 2 different high-power lasers: diode
(810 nm; ZAP Lasers, Calif) and Er:YAG (2,940 nm; Opus
20, Opus Dent, Israel).

CLINICAL CASE

The patient, a 24-month-old female, was seen in the pediat-
ric dentistry postgraduate clinic at the School of Dentistry,
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University of São Paulo (FOUSP), São Paulo, Brazil. The chief
complaint related by the mother was the difficulty of cleaning
the teeth in the upper incisors region due to the volume of the
superior labial frenum (Figure 1).

The appointments and lasers used in this clinical case were
performed at the Special Laboratory of Lasers in Dentistry,
School of Dentistry, University of São Paulo (LELO FOUSP)
using all the equipment and technical support available at this
center. The psychological approach to the child was accom-
plished conventionally, using the techniques of “tell-show-do”
and distraction.

At the first appointment:
1. prophylaxis was accomplished;
2. fluoride varnish was applied;
3. the mother was given dental hygiene and diet instructions.
At the second session, the child was:

1. shown all the laser equipment;
2. presented protective goggles specific to the laser to become

familiar with them;
3. administered topical anesthesia to become familiar with

the anesthetic’s taste and sensation.
During the surgical procedure, the dentist used the distrac-

tion techniques of singing age-appropriate children’s songs to
obtain behavioral control of the child. The topical anesthesia
was administered and was followed soon afterward by the infil-
trating anesthesia in the bottom of the gingival-labial sack, close
to the area of the labial frenum. The anesthetic amount neces-
sary for pain control was only a half carpule of 2% lidocaine.

The frenectomy procedure was first accomplished with
the diode laser (GaAlAs; ZAP Lasers, Soft Lase, Calif ) aim-
ing a visible red diode beam (650 nm). The laser was oper-
ated in continuous or pulsed (10 pps) wave mode with a pulse
width of 50 milliseconds, a wavelength of 810 nm (±5 nm),
and a maximum output power of 3.5 W. In this clinical case,
the diode laser was used with an output power of 1.5 W, in
continuous wave mode, using a 600-µm quartz optical fiber
in contact with the tissue (Figure 2) to incise, vaporize, and
remove the fibers and soft tissues (Figure 3).

Afterwards, the Er:YAG laser (Opus 20, Opus Dent, Tel
Aviv, Israel) was applied, using a wavelength of 2,940 nm and
aiming a beam of visible red diode (630 nm). It was operated in

pulsed wave mode, with a pulse repetition rate of 10 to 20 pps
and a pulse width of 200 to 500 µm. A refrigeration by air-
water and hollow wave guide delivering system was also used.
This laser had an output energy of 150 mJ and a repetition rate
of 10 pps. It was used in noncontact mode (2 mm to target
tissue), with a sapphire tip (1-mm diameter) in a handpiece, to
complete the final removal of frenum fibers inserted on the al-
veolar bone and periosteum tissue up to the limit of the palatine
papillae (Figures 4 and 5).

It is important to note that infection control protocols were
followed in the same manner as conventional surgery. The
child, mother, and all the professionals used protection goggles
appropriate for each laser wavelength.

An analgesic was prescribed to prevent postoperative dis-
comfort. According to the report of the child’s mother, how-
ever, it was not necessary. To clean the teeth near the operated
region, the mother was instructed to wipe them with gauze
soaked in chlorhexidine 0.12% during the first 3 days after
the operation. The postoperatory healing of the surgical wound
3 days after surgery can be seen in Figure 6. There was no
evidence of complications in the postoperative period and total
healing was seen 17 days after surgery (Figure 7). Figure 8
shows the new insertion of the labial frenum, in the limit
between inserted gum and oral mucosa.

Figure 1. View of the hypertrophic labial frenum.

Figure 2. Use of the diode laser in the continuous mode of
operation with the optic fiber in contact with the tissue.
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DISCUSSION

The abnormal or prominent labial frenum appears as a thick
band of tissue arising from the oral mucosa of the upper or
lower lip and extending to the border of the alveolar bone and
up to the palatal papillae.3,17 The labial frenectomy procedure is
indicated when there is a diagnosis of persistent labial roof fre-
num or pathological interincisal diastema and/or a periodontal
risk exists.2,6,7

There is controversy among clinicians concerning the
right time to perform the surgery. Fonseca recommended
waiting until after the permanent lateral incisors erupt. The
majority of other authors, however, indicate the surgery
should be performed after the permanent canines erupt,
while others advocate for surgery to be performed after the
permanent central incisors erupt.32 All these controversies,
however, are related to the frenectomy as a part of the treat-
ment of a superior interincisal diastema. Kotlow suggests
that optimal results are accomplished when the procedure
is done between 8 and 18 months of age.19

In this clinical case, the authors opted for performing a
frenectomy on a young child due to periodontal risk, the
difficulty of cleaning the maxillary incisors, and speed and
ease of the laser procedure compared to conventional sur-
gery. Clinically, a practitioner could observe a double fre-
num, with fibrous tissue, as shown in Figure 1. Although

it is not the subject of this paper, Figures 1, 5, and 7 also
show the central left maxillary incisor to be a double tooth.

In this clinical case, the technique of repositioning was per-
formed. The first incision of the labial frenum was accomplished
with the diode laser, up to the limit between the inserted gin-
giva and the alveolar mucosa—where one should reposition
the insertion of the frenum. The diode laser was used for vapor-
ization of fibers and coagulation effects. Afterwards, the Er:YAG
laser was used under refrigeration for the removal of the final

Figure 3. Aspect of the labial frenum after the first part of
the procedure.

Figure 5. View post-surgery.

Figure 4. Use of the Er:YAG laser in the removal of the
fibers inserted on the alveolar bone.
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fibers remaining on the alveolar border and periosteum tissue
up to the limit of the palatal papillae.

Although in this clinical case the Er:YAG laser equipment
(Opus 20) was used, there are other manufacturers of Er:YAG
laser equipment available from manufacturers in the United
States, Germany, Japan, and Italy. When the operator chooses
specific laser equipment for clinical use for hard and soft tissue

management, he/she should know the function and resources
of the chosen equipment, understand the laser wavelength in-
teraction, and be able to apply the appropriate parameter to the
clinical application.

The use of lasers in hard tissues (cavity preparation, etch-
ing, apicoectomy, osteotomy, bacterial reduction) and soft
tissues (frenectomy, gingivectomy, operculectomy, crown
lengthening, hyperplasic tissues) must be performed by
trained professionals. They should have expert knowledge
about optical properties, composition of target tissues and
laser safety, risks and damages, security rules, interaction with
tissues, and useful parameters. The operator should deter-
mine the pulse width, optimum energy, and repetition rate,
and always choose the minimum fluence to promote effec-
tive and safe ablation of the target tissue.23,33

In this clinical case, insertion of the fibers in the interior of
the bone tissue and periosteum limited the utilization of the
diode laser. This wavelength shows low absorbance to hard
tissues and operates in a continuous or interrupted continu-
ous wave mode, promoting high thermal side effects and heat
propagation to surrounding tissues. This can cause thermal
damage to the medullae bone and tissue necrosis. For these
reasons, the diode laser could not be used in direct contact
with the bone tissue.25-29

Therefore, it became necessary to use the Er:YAG laser.
This wavelength is well absorbed by water and apatite min-
eral contained in the alveolar bone tissue. It operates in pulsed
wave mode, promoting efficient ablation of hard tissue with
minimal thermal effects and safety to bone. In this way, a
practitioner can avoid the propagation of thermal damage in
the tissues involved.23,31,33,34 Besides, the erbium laser causes
no carbonization or charring of irradiated soft tissues, with
no delay in the wound healing process, when compared to
the CO

2
 laser.31

The advantages of using both laser wavelengths in the sur-
gical procedure included:

1. the facility of the technique;
2. hemostasis effect;
3. absence of bleeding;
4. excellent visualization of the operating field;
5. absence of need for sutures and surgery cement;
6. less need for local anesthesia;
7. reduced operating time;
8. absence of postoperative edema and pain.13,17,18,21,25

These advantages promoted by the laser contributed to
the child’s good behavior during the procedure. Despite the
fact that this was an extremely young patient, there was no
need for physical restraint, sedation, or the use of a tranquil-
izer. The child remained calm during the entire surgical pro-
cedure.

CONCLUSIONS

It is absolutely necessary for the professional to:
1. understand the laser’s physical characteristics and its inter-

action with the biological tissues to use it in a safe way;
2. obtain the benefits that this technology can provide for

infant patients.

Figure 6. View of the sixth day after surgery.

Figure 8. Lateral view of the labial frenum, showing its
new insertion, in the limit between inserted gingival and
oral mucosa.

Figure 7. Frontal view of the labial frenum 17 days after
laser surgery.
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