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Esthetic treatment of gingival melanin
hyperpigmentation with a Nd:YAG laser and high
speed rotary instrument: comparative case report

Hyuk-Jin Ko, Jin-Woo Park, Jo-Young Suh, Jae-Mok Lee"
Department of Periodontology, Kyungpook National University School of Dentistry, Daegu, Korea

Purpose: The purpose of this study was to evaluate the clinical effectiveness of and patient’s satisfaction with treatment of
gingival melanin hyperpigmentation with a Nd:YAG laser and a high speed rotary instrument.

Methods: Three patients with melanin hyperpigmentation in the anterior parts of the gingiva were chosen for this case study.
Clinical photographs were taken at the preoperative state and three patients were treated under local anesthesia. In the maxilla,
the gingival deepithelization was conducted with a high speed diamond bur, whereas, in the mandible with a Nd:YAG laser.
Clinical photographs were taken immediately after the procedures and at the 1st, 2nd, and 4th week to evaluate clinical color
changes. A week after the procedure, the patients filled out a questionnaire about any pain or discomfort. At the 4th week after
the procedure, the patients filled out questionnaires about esthetic aspects of the results of treatment.

Results: In all cases, both anterior gingival areas were depigmented with satisfaction and the patients did not complain of se-
vere pain or discomfort. At the 1st week of healing, the gingiva showed moderate to fast epithelization. Two weeks after the pro-
cedure, clinically, the gingiva showed almost complete healing. Four weeks after the procedure, there was significant improve-
ment in gingival melanin hyperpigmentation.

Conclusions: The Nd:YAG laser and the high speed rotary instruments seem to be effective for the esthetic treatment of gin-
gival melanin hyperpigmentation.
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INTRODUCTION

Brown or dark pigmentations and discolorations of the gin-
gival tissues, whether physiological or pathological, can be
caused by a variety of local and/or systemic factors [1]. Mela-
nin, a nonhemoglobin-derived brown pigment produced by
melanocytes of the basal layer of the epithelium [2,3], is the
most common reason for the endogeneous pigments. In dark-
skinned people, an oral pigmentation is likely to increase,
though there is no difference in the number of melanocytes

between fair-skinned and dark-skinned individuals [4]. The
degree of the pigmentation seems to be related to the differ-
ences in melanocyte activity. High levels of oral pigmentation
are usually observed in those of African, East Asian, or Hispan-
ic ethnicity [s].

The hyperpigmentation of the gingiva is benign in most
cases, and is not a medical concern [6]. However, it may cause
esthetic problems for some individuals, especially those who
have gummy smiles. Those individuals may become more
conscious of the black and dark pigmentation patches and
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request their removal [7], particularly if the hyperpigmentation
appears on the facial aspect of the gingiva, thus being, visible
during smiles and speech [8].

In recent years, there is an increasing need for esthetics and
growing cosmetic demands for a pleasing smile in many in-
dividuals. In particular, women are more conscious of the black
or dark pigmentation patches on the facial aspects of the gin-
giva, which may be strikingly apparent during smiling and
speaking [8]. Many clinicians have tried to remove melanin
hyperpigmentation of the gingiva with various methods.

Thus, the purpose of this study was to evaluate the clinical
effectiveness of and patient satisfaction with the treatment
of gingival melanin hyperpigmentation with a Nd:YAG laser
and a high speed rotary instrument in three cases.

CASES DESCRIPTION

Study population

The study included three patients requesting an esthetic
treatment for gingival melanin hyperpigmentation in the an-
terior part of the maxilla and mandible at Kyungpook Nation-
al University Hospital, Department of Periodontics.

Treatment procedures
All patients were treated under local anesthesia with 2% li-
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docaine. In the maxillary gingiva, the deepithelization was con-
ducted with a high speed diamond bur (Dia-BURS BR-12EF°,
MANI Inc., Tochigi-ken, Japan) accompanied with copious
water irrigation. For bleeding control, the surgical sites were
pressured with gauze soaked with normal saline. In the man-
dible, the gingiva was deepithelized with a Nd:YAG laser (SDL
3000°, B&B System Inc., Seoul, Korea). The Nd:YAG laser was
set at 10 W, 100 mJ, 20 Hz. The patient was instructed to avoid
smoking, eating spicy food, or brushing the bare wounds. All
patients were prescribed analgesics and NSAIDs after the sur-
gery for 3 days for pain management.

Clinical evaluation and patient’s questionnaire

Clinical photographs were taken at the preoperative state,
during the procedures, immediately after the procedures, and
1, 2, and 4 weeks after the procedures. At one week follow-up
after the procedure, the patients filled out a questionnaire
about pain and discomfort. At the 4-week follow-up, the pa-
tients filled out a questionnaire about the esthetic aspects of
the treatment.

Case1

A 32-year-old male had a chief complaint of pigmented
gingiva, visible when he smiled and spoke. A severe gingival
melanin hyperpigmentation was found at the labial surface

Figure 1. Clinical photographs of case 1. (A)
Preoperative appearance. (B) Immediately
after operation. (C) Postoperative, 1 week.
(D) Postoperative, 2 weeks. (E) Postoperative,
1 month.
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of both the maxilla and the mandible (Fig. 1). The patient’s
medical history was noncontributory. One week after the op-
eration, the maxillary gingiva showed fast epithelization,
whereas, the mandibular gingiva showed slow epithelization
with unhealed ulcerations. The patient complained of mild
pain at the mandibular gingival areas. Two weeks after treat-
ment, clinically, both gingiva were healed almost completely.
One month after, there were significant improvements in
gingival melanin hyperpigmentation without recurrence or
gingival recessions or deformities. The patient was satisfied
with the esthetically improved gingival color.

Case 2

A 4o-year-old male had a chief complaint of dark gingival
melanin patches and a pathologic tooth migration due to
chronic periodontitis on the maxillary anterior region. A mod-
erate melanin hyperpigmentation of the gingiva was found on
the labial surfaces of both maxillary and mandibular arches
(Fig. 2). The patient’s medical history was noncontributory. In
order to prevent further migration, periodontal treatment
was carried out. A month after the periodontal treatment, the
melanin depigmentation procedure was performed. One
week after the depigmentation, both gingiva presented simi-
larly fast epithelization though they were still under the heal-
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ing process. The patient did not complain of any discomfort.
Two weeks after, both gingival areas showed almost complete
healing although some ulcerated lesions remained in the
maxillary gingiva. One month after, significant improve-
ments in the gingival melanin hyperpigmentation were
shown without gingival recessions or deformities. However, a
slight pigmentation remained in the mandibular gingival
area. However, the patient was satisfied with the esthetically
improved gingival color because the mandibular gingival
area was mostly not seen while he smiled and spoke.

Case 3

A go-year-old female had a chief complaint of pigmented
gingiva visible while she smiled and spoke. A severely mela-
nin hyperpigmented gingiva was found at the labial surfaces
of the maxillary arch (Fig. 3). The patient’s medical history
was noncontributory. One week after the surgery, gingiva pre-
sented slow epithelization with immature healing. The pa-
tient complained of mild pain in the maxillary gingival area.
Two weeks after, the maxillary gingiva showed almost com-
plete healing. One month after, the gingival color was signif-
icantly improved without recurrence or gingival recessions
or deformities. The patient was satisfied with the esthetically
improved gingival color.

Figure 2. Clinical photographs of case 2. (A)
Preoperative appearance. (B) Immediately
after operation. (C) Postoperative, 1 week.
(D) Postoperative, 2 weeks. (E) Postoperative,
1 month.
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DISCUSSION

There are increasing demands for cosmetic therapy for gin-
gival melanin pigmentation. Consequently, various methods,
including gingivectomy [9], gingivectomy with a free gingi-
val autografting [10], electrosurgery [11], cryosurgery [12], che-
motherapy with 0% phenol [13], and abrasion with a diamond
bur [14], have been used with different degrees of success [5].
Gingivectomy results in alveolar bone loss, delayed healing
by secondary intention, and excessive pain. A free gingival
graft usually requires an additional surgical site and a careful
concern for color matching. Furthermore, the presence of a
demarcated line that is commonly visible around the graft at
the recipient site may elicit an esthetic problem itself [7]. Cryo-
surgery requires the clinician’s skillful management of com-
plicated techniques and instruments. Chemical agents, such
as 90% phenol and 95% alcohol, have been used in combina-
tion; however, these chemical agents are quite harmful to the
oral soft tissues [14].

Recently, a laser has been used to ablate cells containing and
producing the melanin pigment. The Nd:YAG laser produces
invisible, near-infrared light with a wavelength of 1,064 nm.
Because the Nd:YAG laser has rays that have an affinity for
melanin or other dark pigments, it works more efficiently
when the beam is applied under the presence of a pigment
[15]- No significant side effects of scarring, or textural or pig-
mentary changes have been reported and the incidence of
hypopigmentation has been reported as lower than that by
other types of lasers [16]. Throughout the depigmentation
procedure of the ablation, the laser was cautiously used to
avoid injury to the tooth surface and the adjacent tissues. In
addition, the thin gingival tissue around the root prominence
was ablated gently. The same area should not be ablated sev-
eral times because the laser can ablate the periosteum result-
ing in gingival fenestration and bone exposure [14].

When the deepithelization is performed with a high speed
diamond procedure, it is recommended to use the largest size

Figure 3. Clinical photographs of case 3. (A)
Preoperative appearance. (B) Immediately
after operation. (C) Postoperative, 1 week.
(D) Postoperative, 2 weeks. (E) Postoperative,
1month.

of diamond bur. Small burs cannot make smooth surfaces
easily and have a tendency to make small pits in the surgical
sites which require further correction [7]. All pigmented gin-
gival areas should be removed completely to prevent possi-
ble repigmentation. The procedure selected in this study is
relatively simple and versatile; moreover, it requires a mini-
mum of time and effort. If repigmentation occurs, the proce-
dure can be done repeatedly in the same areas without clini-
cal limitations or causing any permanent damage [7].

In the present study, both the Nd:YAG laser and the high
speed rotary instrument were found to be clinically effective
in the treatment of melanin hyperpigmentation. All patients
were satisfied with the esthetically improved gingival color
and did not report any severe pain or discomforts during and/
or after the procedure.

In summary, both the Nd:YAG laser and the high speed ro-
tary instrument seem to be effective in the esthetic treatment
of gingival melanin hyperpigmentation.
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