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ABSTRACT

Background - Gingival depigmentation is a periodontal plastic surgical procedure whereby the gingival
hyper pigmentation is removed or reduced by various techniques Melanin, a brown pigment, is the most
common natural pigment contributing to endogenous pigmentation of oral mucosa. The aim of the
present study is to conduct a correlative evaluation of gingival depigmentation procedures using Scalpel,
Electrocautery and Diode laser, through clinical observation and patient response.

Methods — 30 patients with physiologic gingival melanin pigmentation with a score of 3 according to
Dummett — Gupta Oral pigmentation index were grouped into 3 groups - Group A (Scalpel), Group B
(electrocautery) and Group C (diode laser) consisting of 10 patients each. Pigmentation Questionnaire to
assess pain and patient satisfaction was made and clinical photographs were compared.Patient were
evaluated at baseline (immediately after the treatment), 1 week, 1, 3 and 6 months.

Result — Statistical analysis was done using Chi Square test. There was no statistically significant (p-
value>0.05) difference between the 3 groups over a period of six months. There was significant
improvement in gingival colour in all three group.

Conclusion - All three techniques i.e., Scalpel, Electrocautery and Laser were equally effective in this
procedure. However,it was observed that patient discomfort during the initial healing period was more
in Electrocautery, followed by scalpel and least in laser procedures. It was also observed that delayed
wound healing occurred in cases done with diode laser when compared to scalpel or electrocautery.

Key words — laser, Electrocautery, Scalpel, Gingival depigmentation

Clinical significance - Gingival depigmentation is most often a patient demanded esthetic periodontal
treatment. All the three methods used were found to be equally effective in melanin depigmentation.
However, clinically, laser was found to be better than electrocautery and scalpel in terms of patient
satisfaction and acceptance to treatment. Variations in clinical skills should also be taken into
consideration and further research should be conducted in the field to strengthen the evidence.

DOI Number: 10.14704/nq.2022.20.10.NQ55502 NeuroQuantology 2022; 20(10): 5245-5258

www.neuroguantology.com

elSSN 1303-5150



NEUROQUANTOLOGY | AUGUST 2022 | VOLUME 20 | ISSUE 10 | PAGE 5245-5258| DOI: 10.14704/NQ.2022.20.10.NQ55502
Dr.Khushtar Haider / Comparative evaluation of gingival depigmentation by scalpel,electrocautery and diode laser

INTRODUCTION

A beautiful smile definitely enhances the
personality of an individual and reveals self-
confidence. The harmony of the smile is
determined not only by the shape, position, and
color of the teeth but also by the gingival
tissues.'

Oral pigmentation is a discoloration of the oral
mucosa or gingiva due to a variety of lesions
and conditions associated with several
endogenous and exogenous etiologic factors.2
Most pigmentation is caused by five primary
pigments: melanin, melanoid, oxyhemoglobin,
reduced hemoglobin and carotene. ?

Melanin, a brown pigment, is the most common
natural pigment contributing to endogenous
pigmentation of gingiva and the gingiva is also
the most predominant site of pigmentation on
the mucosa.l Melanin pigmentation is the
result of melanin granules produced by
melanoblasts intertwined between epithelial
cells at the basal layer of gingival epithelium.?
The gingiva is the most frequently pigmented
tissue of the oral cavity.1lAlthough gingival
melanin pigmentation does not represent a
pathologic problem, patients usually complain
and request cosmetic therapy, particularly if the
pigmentation is visible during speech and
smiling.

Gingival depigmentation is a periodontal plastic
surgical procedure whereby the gingival hyper
pigmentation is removed or reduced by various
techniques. The indication for depigmentation
is patient demand for improved esthetics.
According to a study conducted byB.M Bhusari
and ShwetaKasat in 2011 selection of the
technique should be based on clinical
experiences and individual preferences. One of
the first and still popular technique to be
employed is the surgical removal of undesirable
pigmentation using scalpel. The procedure
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essentially involves surgical removal of gingival
epithelium along with a layer of the underlying
connective tissue and allowing the denuded
connective tissue to heal by secondary
intention. The new epithelium that forms is
devoid of melanin pigmentation.’
Electrocautery is used for depigmentation; a
loop electrode is used for deepithelizing the
gingiva. It is used in light brushing strokes and
the tip is kept in motion all the time. Keeping
the tip in one place could lead to excessive heat
buildup and destruction of the tissues. *

Lasers are the most recent technique. The first
laser diode was demonstrated by Robert N. Hall
in 1962.5 The diode laser causes minimal
damage to the periosteum and bone under the
gingiva being treated as well as exhibits the
unique property of being able to remove a thin
layer of epithelium cleanly. The healing
response is good and occurs by secondary
intention. The advantages of diode lasers over
the other lasers are the smaller size of the units
as well as the lower financial costs.

AIM:

The aim of the present study is to conduct a
correlative evaluation of gingival
depigmentation procedures using Scalpel,
Electrocautery and Diode laser, through clinical

observation and examination.

MATERIALS AND METHODS

30 patients were selected for the proposed
study, from the Out Patients Department of
Periodontics and Oral Implantology, Santosh
Dental College & Hospital Ghaziabad (UP).
Patient  were evaluated at  baseline
(immediately after the treatment), 1 week, 1, 3
and 6 months. Following parameters to be

noted at baseline, 1 week, 1,3 and 6 months:
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Dummett-Gupta Oral Pigmentation Index (DOPI): (Dummett 1971)

CRITERIA SCORE
No clinical pigmentation(pink gingival) 1
Mild clinical pigmentation (mild light brown colour)
Moderate clinical pigmentation (medium brown or mixed pink and
brown)
Heavy clinical pigmentation(deep brown or bluish black) 4

Questionnaire to assess pain and patient satisfaction was prepared:

How painful was the treatment ?
e During the treatment
e After the treatment
Discomfort experienced ?
e During the treatment
e After the treatment

How satisfied were you with the esthetic outcome?

SCORE:

Esthetics
e NONE: 0
e MILD : 1
e MODERATE: 2
e SEVERE: 3

NOT SATISFIED:

SATISFIED: 1
MODERATELY SATISFIED: 2
HIGHLY SATISFIED: 3

Comparative clinical photographs

30 patients with physiologic gingival melanin
pigmentation with a score of 3 according to
Dummett — Gupta Oral pigmentation index
were grouped into 3 groups. Group A, B and C
consisting of 10 patients each.

Routine oral hygiene procedures were carried
out and oral hygiene instructions given. Local
anesthesia was given as an infiltration in the
area of pigmentation. In Group A ( Scalpel
method) using a number 15 Bard Parker blade,
BP Handle no 3, inscing of the pigmented
epithelium up to the level of the mucogingival
junction was carried out, leaving the connective
tissue intact. To arrest the bleeding a pressure
pack will be was given. A non eugenol
periodontal dressing was placed on the surgical
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wound area for patient comfort and to protect
it for 1 week. Postoperative analgesics and
mouthwash  (0.2%
recommended. In Group B (Electrocautery

chlorhexidinegluconate)

method) . A loop electrode was used for
depigmentation of gingiva in the anterior
region(first premolar to first premolar) in the
selected arch. It was used with light brushing
strokes and the tip was kept in motion all the
time to avoid excessive heat buildup and
destruction of the tissues. The treated area
would heal by secondary intention and form the
new epithelium No bleeding occurred in general
and if any was cauterized with the ball
electrode. Finally, a non eugenol periodontal
dressing was placed over the wound area and
oral hygiene instructions were given. Antibiotics
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were prescribed for 5 days and analgesics as
and when required. The pack was removed
after 1 week and the area debrided by irrigation
with butadiene solution. In Group C (Diode
Laser) diode laser in contact mode was used.
The ablation was operated using a hand piece
with fiber optic filament, 320 um in diameter
set at 0.8 W. The procedure was performed in a
contact mode in cervico-apical direction on all
pigmented areas. Gingival depigmentation by
scalpel, electrocautery and laser has been
demonstrated in Figures 1, 2 and 3 respectively.

Table 1: BASE * Groups

RESULTS:

Pigmentation was recorded using Dummett-
Gupta Oral Pigmentation Index (DOPI):
(Dummett 1971) Questionnaire to assess pain
and patient satisfaction was made and clinical
photographs were compared.

The distribution of Dummett Oral pigmentation
Index was compared at baseline, 1 week, 1
month, 3 months and 6 months between
Scalpel, Electrocautery and Laser groups using
the chi-square test.

There was no statistically significant (p-
value>0.05) difference between the 3 groups
over a period of six months. There was
significant improvement in gingival colour in all
three group.

At one week, one month the treated gingiva showed healthy appearance, complete pink epithelized

gingiva in all the cases in the three groups. (Table 2,3)

Table 2: 1 Week * Groups

Baseline SCALPEL ELECTROCUTERY LASER P-value
10 10 10
3 100.0% 100.0% 100.0% P-value
Total 10 10 10 cannot be
100.0% 100.0% 100.0% computed

1 Week Scores SCALPEL ELECTROCUTERY LASER P-value
1 10 10 10
100.0% 100.0% 100.0%
0 0 0 P-value
3 0% 0% 0% cannot be
10 10 10 computed
Total 100.0% 100.0% 100.0%
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Table 3: 1 Month * Groups

1 Month Scores SCALPEL ELECTROCUTERY LASER P-value
10 10 10
100.0% 100.0% 100.0%
3 0 0 0 P-value
0% 0% 0% cannot be
10 10 10 computed
Total 100.0% 100.0% 100.0%

At three months postoperative examination of two patients in the scalpel group and one patient in the
electrocautery group showed well epithelized gingiva which was pink in colour but with few sites
showing remnants of repigmentation. None of the patients in the laser group showed any signs of
repigmentation at 3 months. (Table 4)

Table 4: 3 Months * Groups

3 Months SCALPEL ELECTROCUTERY LASER P-value
1 8 9 10
80.0% 90.0% 100.0%
2 2 1 0
20.0% 10% 0% 0.329
Total 10 10 10
100.0% 100.0% 100.0%

At 6 months most of the cases in the three groups showed improvement in gingival colour from
moderately pigmented gingiva to completely pink coloured gingiva, however two cases in the scalpel
group showed slight occurrence of pigmentation. In the electrocautery group four cases were observed
to have patchy distribution of the pigmented areas whereas little spot pigmentation was observed in
three cases in the laser group.(Table 5)

Table 5: 6 Months * Groups

elSSN 1303-5150

@

www.neuroguantology.com

6 Months SCALPEL ELECTROCUTERY LASER P-value
1 8 6 7
80.0% 60.0% 70.0%
2 2 4 3
20.0% 40.0% 30.0% 0.621
Total 10 10 10
100.0% 100.0% 100.0%
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Evaluating the Patient Satisfaction Questionnaire:

The Pain score was compared between Scalpel, Electrocutery and Laser at baseline, 1 week, 1 month, 3
Months and 6 Months using the chi-square test. There was a statistically significant (p-value<0.05)
difference between the 3 groups at baseline and 1 week. (Table 6)

At baseline (immediately after the treatment), pain was observed significantly (p-value<0.05) more
among the Electrocautery(score3) group followed by the Scalpel(score 2) group and least among the
Laser groups(scorel). There was significantly better acceptance of the treatment by the Laser group.

At 1 week, pain was observed significantly (p-value<0.05) more among the Electrocautery (score3)
group than Scalpel (score 1) group and least among the Laser group(scoreQ). Patient satisfaction
regarding pain was significantly more in the Laser group than scalpel followed by electrocautery.There
was no statistically significant (p-value>0.05)difference inrelation to Pain Score among Scalpel,
Electrocutery and Laser groups at 1 month, 3 Months and 6 Months.

Table 6:PAINScore

Time
interval PAIN SCALPEL ELECTROCUTERY LASER P-value
2 1 10
1 20.0% 10.0% 100.0%
7 7 0
2 70.0% 70.0% 0.0%
1 2 0
3 10.0% 20.0% 0.0% 0.000*
10 10 10
Baseline Total 100.0% 100.0% 100.0%
1 0 8
0 10.0% 0.0% 80.0%
6 3 2
1 60.0% 30.0% 20.0%
1 3 0
2 10.0% 30.0% 0.0%
2 4 0 0.001*
3 20.0% 40.0% 0.0%
10 10 10
1 week Total 100.0% 100.0% 100.0%
10 10 10
0 100.0% 100.0% 100.0% P-value
10 10 10 cannot be
1 month Total 100.0% 100.0% 100.0% | computed
10 10 10
0 100.0% 100.0% 100.0% P-value
10 10 10 cannot be
3 Months Total 100.0% 100.0% 100.0% | computed
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10 10 10
0 100.0% 100.0% 100.0% P-value
10 10 10 cannot be
6 Months Total 100.0% 100.0% 100.0% computed

Discomfort was compared between Scalpel,
Electrocutery and Laser at baseline, 1 week, 1
month, 3 Months and 6 Months using the chi-
square test. There was a statistically significant
(p-value<0.05) difference between the 3 groups
at baseline and 1 week. (Table 7)

At baseline(immediately after the treatment),
Discomfort was found to be significantly (p-
value<0.05) more among Electrocautery group
(score 2), followed by Scalpel group (score 1)
and least with Laser group (Score 0).

At 1 week, Discomfort was found to be

Electrocautery group (score 2), followed by
Scalpel group (score 1) and least with Laser
group (Score 0).

There was no statistically significant (p-
value>0.05) difference in relation to Discomfort
among Scalpel, Electrocautery and Laser at 1
month, 3 months and 6 months.

Hence it was observed that the patients gave
the least pain and discomfort scores during and
one week after the Laser treatment expressing
satisfaction. More pain and discomfort was
observed during and after one week of

significantly  (p-value<0.05) more among Electrocautery treatment followed by Scalpel.
Table 7: DISCOMFORT
Time
interval | DISCOMFORT SCALPEL ELECTROCUTERY LASER P-value
4 1 8
0 40.0% 10.0% 80.0%
4 1 0
1 40.0% 10.0% 0.0%
2 5 2
2 20.0% 50.0% 20.0%
0 3 0 0.004*
3 0.0% 30.0% 0.0%
10 10 10
Baseline Total 100.0% 100.0% 100.0%
1 0 10
0 10.0% 0.0% 100.0%
6 1 0
1 60.0% 10.0% 0.0%
3 5 0
2 30.0% 50.0% 0.0%
0 4 0 0.000*
3 0.0% 40.0% 0.0%
10 10 10
1 Week Total 100.0% 100.0% 100.0%
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10 10 10
0 100.0% 100.0% 100.0% P-value
10 10 10 cannot be
1 month Total 100.0% 100.0% 100.0% | computed
10 10 10
0 100.0% 100.0% 100.0% P-value
3 10 10 10 cannot be
Months Total 100.0% 100.0% 100.0% | computed
10 10 10
0 100.0% 100.0% 100.0% P-value
6 10 10 10 cannot be
Months Total 100.0% 100.0% 100.0% | computed

The ESTHETICS score was compared between

Scalpel, Electrocutery and Laser at baseline, 1

week, 1 month, 3 Months and 6 Months using
the chi-square test. (Table 8)

There was no statistically significant (p-

value>0.05) difference between the 3 groups at

baseline and 1 week, 1, 3 and 6 months. Most

Table 8: ESTHETICS

of the patients were highly satisfied with

esthetically significant improvement in gingival
colour, few cases having mild recurrence were
satisfied with the results as it was significantly
improved. All the three techniques yielded good

results with good patient satisfaction.
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Time
interval | ESTHETICS SCALPEL ELECTROCUTERY LASER P-value
0 10 10 10
100.0% 100.0% 100.0% P-value
Baseline Total 10 10 10 cannot be
100.0% 100.0% 100.0% | computed
3 10 10 10
1 Week 100.0% 100.0% 100.0% P-value
Total 10 10 10 cannot be
100.0% 100.0% 100.0% | computed
1 month 3 10 10 10
100.0% 100.0% 100.0% P-value
Total 10 10 10 cannot be
100.0% 100.0% 100.0% | computed
2 1 2 0
10.0% 20.0% .0%
3 9 8 10 0.329
90.0% 80.0% 100.0%
3 Total 10 10 10
Months 100.0% 100.0% 100.0%
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2 2 4 3
20.0% 40.0% 30.0%
6 3 8 6 7 0.621
Months 80.0% 60.0% 70.0%
Total 10 10 10

DISCUSSION

One of the important factors in the ‘smile
window’ is the colour of the gingiva. Several
factors determine the colour, including increase
or decrease in blood vessels, thickness of the
epithelium and extent of keratinization and
endogenous and exogenous pigmentation.®
Various procedures have been attempted in the
past to remove gingival melanin pigmentation,
such as by chemicals, abrasion with diamond
bur, gingivectomy, soft tissue autograft, partial-
thickness flap, cryosurgery and lasers. These
techniques have shown variable results, and
each technique has its own advantages and
inadequacies. Dummett and Bolden (1963)
operated upon pigmented gingiva by
gingivectomy in 9 cases. Repigmentation
occurred in 66.66% of the cases between 33 to
120 days. Ginwallaet al. (1966) used 3
procedures for depigmentation — slicing, bone
denudation and abrasion. Tal et al. (1987) used
cryosurgery for the removal of gingival
pigmentation and reported no repigmentation
up to a 20-month follow-up period.
Atsawasuwan et al. (2000) used Nd:YAG laser
for the treatment of hyperpigmented gingiva
and reported no recurrence in a period of 11 to
13 months of follow-up, but suggested that
Nd:YAG laser should be used cautiously.?

The present study was carried out to study the
efficacy of scalpel surgery, electrocautery and
diode laser in the treatment of gingival hyper
pigmentation. All the procedures removed
melanin pigmentation efficiently however, the
operative and post operative evaluation
showed reasonable difference.’
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Scalpel de-epithelization is relatively simple and
effective, and most economical of all the other
techniques available. It does not require any
sophisticated armamentarium, is easy to
perform and, most importantly, requires
minimum time and effort. Also, the healing
period for scalpel wound is faster than other
techniques. However, it might result in
unpleasant hemorrhage during or after surgery.
Care must be taken to remove all remnants of
the pigment layer (to avoid chances of
recurrences) and it should be removed in thin
sections to avoid exposing the underlying
bone.?

The advantages of using electrosurgical
procedures include clean tissue separation, with
little or no bleeding, clear view of the surgical
site, planning of soft-tissue is possible, access to
difficult-to-reach areas is increased, chair time
and operator fatigue are reduced, the
technique is pressure less and precise.
However, this technique has certain
disadvantages, such as the initial cost of the
equipment is far greater than the scalpel, odor
of burning tissue is present if high volume
suction is not used, although electrosurgical
units are compatible with most modern
pacemakers, it cannot be used on patients with
older pacemakers that are not shielded against
external interference, it cannot be used near
inflammable gases.’

The semiconductor diode laser is emited in
continuous-wave or gated- pulsed modes, and
is usually operated in contact mode using a
flexible fiber optic delivery system. Since the
diode basically does not interact with dental
hard tissues, the laser is an excellent soft tissue
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surgical laser, indicated for cutting and
coagulating gingiva and oral mucosa, for soft
tissue curettage and sulcular debridement. The
diode laser exhibits thermal effects using the
‘hot-tip’ effect caused by heat accumulation at
the end of the fiber and produces a relatively
thick coagulation layer on the treated surface. It
is generally considered that diode laser surgery
can be performed safely in close proximity to
dental hard tissue. Moritz et al. in an in vitro
and in vivo study showed a bactericidal effect of
diode laser. They found an extraordinary high
reduction of bacteria.’

Results of the present study showed no
repigmentation of 80% of cases in scalpel, 60%
of cases in electrocautery and 70% of cases in
laser group upto 6 months postoperatively.
Though repigmentation was observed in the
three groups at varying intervals, 20% of cases
at in the scalpel group, 10% in the
electrocautery group at 3 months, none of the
cases in the laser group showed any
repigmentation at 3 months. However at 6
months, 20% patients in the scalpel group, 40%
cases in the electrocautery and 30% cases in the
laser group reported with repigmentation
though it was presented as spots or a few
patches of pigmentation.

Ginwalla et al. reported repigmentation in 50%
of their cases between 24 and 55 days.
Perlmutterand Tal have also reported gingival
repigmentation, which occurred 7 years after
removal of gingival tissues in 1 patient.’ All the
patients were explained about the possibility of
repigmentation, so all were esthetically satisfied
with the results, as the repigmentation
wherever appeared, was of very mild intensity
in the form of very small spots, dots or streaks
without creating any esthetic problem, as
compared to dark continuous bands of heavy or
moderate intensity preoperatively.

On evaluation of depigmentation procedures
done, laser was easy to perform then scalpel
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and electrocautery, scalpel being more
technique sensitive’, and in electrocautery
there are higher chances of necrosis if not done
skillfully. In our cases it was observed that using
diode laser in the treatment of depigmentation
had significantly less post operative pain and
discomfort when compared to electrocautery or
scalpel.

In the scalpel group it was observed that 20% of
patients complained of mild, 70% complained of
moderate, amount of pain during the
treatment, whereas 60% mild, 10% moderate
and 20% complained of severe pain during one
week postoperative period.

In the electrocautery group 10% cases
complained of mild , 70% moderate and 20%
severe amount of pain during the treatment.
During the post operative period up to 1 week
30% of the cases complained of mild, 30%
moderate and 40% severe amount of pain.

In the laser group only 20% of the cases
complained of mild amount of pain one week
post operatively.

During the procedure 40% of the patients
complained of mild, 20% moderate amount of
discomfort in the scalpel group, 10% cases
complained of mild, 50% moderate and 30%
severe amount of discomfort in the
electrocautery group, however 20% of cases
complained of discomfort in the laser group.
During one week of the post operative period,
60% cases complained of mild, 30% moderate
amount of discomfort in the scalpel group, 10%
cases complained of mild, 50% moderate
amount of discomfort in the electrocautery
group. None of the laser patients complained of
any discomfort one week after the procedure.
Hence patient satisfaction was significantly
higher in the laser group due to less pain,
negligible discomfort and satisfactory esthetic
results as compared to the scalpel or
electrocautery group.
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CONCLUSION

Gingival depigmentation is most often a patient
demanded esthetic periodontal treatment. All
three techniques i.e Scalpel, Electrocautery and
Laser were equally effective in this procedure
however we observed that patient discomfort
during the initial healing period is more in
Electrocautery followed by scalpel and least in
laser procedures. It was also observed that
delayed wound healing occurred in cases done
with diode laser when compared to scalpel or
electrocautery. All three techniques gave good
aesthetic results, however the skills used during
depigmentation procedure must also be taken
into account weather complete removal of
melanin cells was achieved.
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A. Baseline

B. 1 week post operative C. 1 month post operative

D. 3 months post operative E. 6 months post operative

Figure 1 —Gingival depigmentation by scalpel
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A. Baseline

D. 3 months post operative E. 6 months post operative

Figure 2 — Gingival depigmentation by electrocautery
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A. Baseline

B. 1 week post operative C. 1 month post operative

D. 3 months post operative E. 6 months post operative

Figure 3 — Gingival depigmentation by laser
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