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Abstract- Context: Dark or black coloured gum is one of the
aesthetic concern of patients reporting to dental clinics. The
normal colour of the gingiva is coral pink. Dark pigmentation of
the gums occurs due to excessive melanin deposition in gingival
epithelium which can be treated using several techniques. With
this as the back ground our study was formulated with the
objective to compare the treatment outcome of gingival
depigmentation with four different techniques i.e. Er:YAG laser,
Diode laser, scalpel abrasion technique and split thickness slicing
using scalpel. 10 patients, with no systemic comorbidities visiting
the OPD with concerns regarding unpleasant smile due to dark
coloured gingiva were selected for the study. After thorough
Phase-1 therapy, split mouth depigmentation by four different
techniques was carried out. Patients underwent depigmentation
using Diode LASER at 910nm on the right lower quadrant, Er:
YAG LASER on the right upper quadrant, Split thickness slicing
procedure was employed on the left upper quadrant and surgical
blade abrasion on the lower left quadrant using No 15 BP blade.
Patients were evaluated for pain and discomfort for 7 days
following surgery using VAS. Patients were evaluated for 28 days
for healing and recurrence after 3 and 6 months. Results: Patient
discomfort was lesser in scalpel side compared to LASER side.
Healing was comparable with LASERSs and Scalpel technique.
Isolated recurrence of pigmentation was seen in the side with
surgical scraping technique. Conclusion: LASERs are more
effective as compared to conventional scalpel.

Index Terms- Depigmentation, Lasers, Scalpel

I. INTRODUCTION

he normal colour of the gingiva is coral pink [1]. However it

is seen that part of the population is affected by dark coloured
gingiva due to excessive melanin pigmentation produced by
melanocytes present in the basal layers of the epithelial cells. This
pigmentation is seen more prominent in certain ethnic groups [2]
[3]. The excessive display of gums in patients with gummy smile
and pigmented gingiva only add on to unesthetic appearance and
social concerns for individuals.

The demand for esthetic surgery has grown by leaps and
bounds in the recent years. Thus necessitating the development of
techniques to alter the colour of the gingiva such as free mucosal
grafts, scalpel abrasion, Split thickness slicing by scalpel, bur
abrasion, cryosurgery, electro-surgery. Recently with the
development of several laser systems: Erbium family of lasers,
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Diode lasers, Nd:YAG lasers and CO, lasers has also proven
efficacy in depigmentation [4].

One of the first techniques developed was the scalpel
technique [4]. A portion of the sub epithelial connective tissue
with complete epithelium was abraded and allowed to heal by
secondary intention. The second technique being a split thickness
slicing technique where the entire epithelium and a part of the sub
epithelial connective tissue is sliced from the gingiva to expose the
connective tissue and healing is achieved by secondary intention.
This technique has been long referred to as “Gold Standard” in
treatment of gingival pigmentation [5]. Recently, with the addition
of lasers in the treatment modality for gingival depigmentation a
lot of research has been directed towards this modality to compare
with the existing modalities in terms of patient comfort and
recurrence of pigmentation. Diode lasers and Er: YAG lasers are
the choice amongst lasers for depigmentation procedures. All the
available modalities have their own advantages and disadvantages.
Recurrence being one of the major concerns [6]. Our study was
aimed at evaluating the clinical outcomes by using two scalpel
techniques and two lasers used for depigmentation procedures.

Il. AIM & OBJECTIVES

To compare the treatment outcome of gingival
depigmentation with two types of LASERSs against two different
types of scalpel techniques with the objectives to evaluate the level
of post-operative discomfort, post-operative wound healing and
the intensity and extent of recurrence of pigmentation.

I1l. MATERIAL & METHODS

The study was carried out in a Tertiary care government
hospital. The study was carried out as a split mouth study on adult
patients concerned with black coloured gums causing unesthetic
smile. The duration of study was 6 months. Pre-clinical parameters
include Dummett Gupta Oral Pigmentation Index score [2] and
Hedin Pigmentation Extent Score [7]. The post treatment
parameters include pain and discomfort to the patient using Visual
Analog Scale [8], epithelial wound healing based on peroxide test
[9], pigmentation score using Dummett Gupta Oral Pigmentation
Index score [2] and Hedin Pigmentation Extent Score [7]. Surgical
scalpel BP blade no 15 (Fig 1), Syneron Lite touch Dental Hard
and soft tissue Er:YAG laser (Fig 2) and Dental diode laser at 980
nm wavelength (Fig 3).
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Patient between the age group of 18 to 35 years with
gender nonspecific, concerned about unpleasing smile due black
gums, with good oral hygiene and willing for minor surgical
procedure were included in the study population. Patients with thin
gingival biotype chronic smokers and tobacco chewers,
pigmentation associated with syndromes, uncontrolled diabetics,
patients with auto-immune disorders, untreated periodontal
conditions, patients on prolonged use of anti-malarial, tricyclic
anti-depressants, oral contraceptive pills and minocycline therapy,
patients with melanogenic tumors, pregnant or lactating women
and non- compliant patients were excluded from the study

Ten Patients who came to the General OPD, who meet the
inclusion and exclusion criteria, were selected and examined for
participation in this clinical study. At baseline gingival
pigmentation based on the Dummett-Gupta Oral pigmentation
Index [2] and Hedin Oral Pigmentation extent index score was
evaluated for the patients [7]. The descriptive data of the study
population is given in Table 1 and the mean indices in Table 2.

Following Phase-I therapy, all selected patients underwent
depigmentation procedure using the four different techniques in
one sitting under adequate local anesthesia. The upper right
quadrant was assigned for Er: YAG laser technique using brush
stroke in contact mode, lower right quadrant was assigned for
diode laser at 980 nm in contact mode and using brush stroke (Fig
4 & 5). The upper left quadrant was assigned to Split thickness
slicing technique (Figs 6, 7 & 8) and lower left quadrant was
assigned to scalpel abrasion technique. Bard Parker Blade no 15
was used for the scalpel techniques on the left side (Fig 9). The
depigmentation procedure was carried out from central incisor to
premolar region in all four quadrants. Gingival epithelia from the
mucogingival junction to the marginal gingival was denuded and
the interdental papilla also was included. Periodontal pack was
placed at the site after procedure for 07 days. Oral hygiene
instructions was given to all the patients. Restriction on
consumption of hot and spicy foods for 01 week was advised and
analgesics prescribed. Chlorhexidine mouth was (0.2%) was used
for chemical plague control for 01 week post-operative.

Post-operative evaluation of pain and discomfort was
assessed using the Visual Analog Scale (8) after 4 hours, 24 hours,
7 days, 12 days and 21 days. Wound healing was assessed using
the Hydrogen peroxide test as given by Merucha et al in 1998 [9].
On the 7™ day after surgery the periodontal pack was removed and
3 % hydrogen peroxide was placed on the surgical wound. The
presence of effervescence showed evidence of activity of the sub
epithelial catalase enzyme that degrades H,O; to release O, and
thus the effervescence. This indicated the complete epithelial
coverage of the surgical wound and hence completion of the
wound healing process [9]. The patients were assessed for wound
healing on all four quadrants using the peroxide test until the test
result proved to be negative.

Post op the patients were then assessed after 6 months for
recurrence (Fig 10 & 11). The Dummet Oral Pigmentation Index
for intensity of pigmentation [2] and Hedin index for extent of
pigmentation [7] was used to assess the recurrence in all four
quadrants.

The data was collected and stored in MS Excel data sheet,
the statistical analysis was carried out using IBM SPSS version
21.0 software.
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IV. RESULTS

Post op evaluation of the patient discomfort was assessed
using the visual analog scale after 4 hours when the effect of Local
anesthesia wore out then after 24 hours, 7 days, 12 days and 21
days. The assessment was carried out using non-parametric
equivalence of repeated measurements-ANOVA namely
Friedman’s Test. The results were plotted on a graph (Fig 12). It
showed significant difference in values intra group in the different
time periods (p=0.001). However inter group interaction was not
significant. (Table 3)

Wound healing test was carried out using the peroxide test
as described by Phillipe Merucha et al in 1998 [9]. The assessment
as described in methodology aforementioned was carried out and
a value of 1 was allotted to positive test i.e. presence of
effervescence and 0 to negative result i.e. absence of
effervescence. The values were statistically analysed using a chi-
square test for 7 days, 12 days, 21 days and 28 days (Table 4). The
results showed that at the end of 7 days when the epithelialisation
is supposed to be completed, the side where scalpel was used
showed 60% of patients with complete epithelialization whereas
30% of the laser side showed completion of epithelial formation
(Table 4). After 12 days the scalpel side showed complete
epithelialization in all patients and 70% of the patients showed
complete epithelialization (Table 4). By day 28 the
epithelialization was completed in all groups (Table 4). This
showed a statistically significant variation in wound healing in the
laser and scalpel groups. The scalpel groups showed faster wound
healing as compared to the laser groups. In the inter scalpel group
of scalpel stripping and scalpel abrasion there was no significant
difference between the groups and between the laser groups i.e.
diode laser and Er: YAG groups there was no significant
difference between the groups.

The patients were evaluated after 6 months for recurrence
of pigmentation and the assessment was carried out using the
Dummett and Hedin indices for intensity and extent of
repigmentation. The statistical analysis was carried out using
Kruskal-Wallis test for independent samples. The analysis showed
significant difference in recurrence amongst the groups. The
scalpel groups showed faster incidence of recurrence as compared
to laser groups. The laser group showed less intensity of the
repigmentation as compared to scalpel group, pair wise
comparison chart (Fig 13). There was significant difference
between extent of intensity amongst the groups. The scalpel
groups showed more extensive recurrence as compared to laser
groups. However among the laser groups the Er: YAG group
showed a statistically significant difference and lesser intensity of
recurrence as compared to diode laser group, pairwise comparison
chart (Fig 14), showing clinical evidence that Er: YAG laser is
more effective than diode laser or scalpel techniques for reducing
recurrence of pigmentation.

V. DISCUSSION

Melanin is synthesized in the supra-basal layers of the
epithelium by the melanocytes which contain organelles called
pre-melanosomes. These pre-melanosomes contain the enzyme
tyrosinase which hydroxylates tyrosine to Di-hydroxy-phenyl
alanine which is converted to pre-melanin and eumelanin. The
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melanophores and melanophages phagocytose these pigments and
are present in the epithelium.

Several modalities exist for the treatment of pigmentation
such as free gingival autografts, cryosurgery, electro-surgery,
scalpel abrasion and split thickness slicing, Lasers and chemical
such as 90% phenol. However, these methods have their own
disadvantages. Free mucosal graft has its inherent disadvantages
of having a variation in the colour of the graft and adjacent tissues
and a second surgical site morbidity [10]. The depth of
depigmentation achieved is not predictable using cryo-surgery and
chemical methods. The disadvantages of the electro-surgery being
the heat dissipation and thermal damage to adjacent tissues and
bone, if the depth is not controlled [10].

Scalpel abrasion is the simplest method, with control over
the depth of abrasion and being less technique sensitive. The split
thickness slicing has an advantage of predictable depth of the de-
epithelialisation. However, the technique needs to be performed
on thick gingival biotype as there is risk of exposure of the roots
and the underlying alveolar bone. This is a highly technique
sensitive method and is time consuming. Both the scalpel
techniques have the disadvantages of excessive bleeding and
requires the placement of periodontal pack.

Er: YAG and diode lasers are new additions to the laser
family. Er:YAG functions on the principle of ablation of the cells
by absorption of laser photons by water molecules. Thus, causing
explosion of these water molecules in the cells and thus cellular
ablation [11]. Diode laser functions on the principle of absorption
of laser photons by pigments and subsequent ablation of the cells.

Pain and discomfort experienced by the patients analysed
on Visual Analog Scale is a subjective assessment. This scale is
charted on a scale of 100mm [8]. Several Studies have shown that
pain and discomfort was comparatively lesser with use of lasers as
compared to scalpel [12] [13][14][15]. Our study showed a
slightly higher discomfort on the laser side as compared to the
scalpel groups. However, the over-all reduction in pain was
comparatively similar in all groups.

Depigmentation procedure is undertaken by de-
epithelization of the gingiva by split thickness slicing or abrasion.
During this process the epithelium is completely scrapped off with
a part of the sub epithelial connective tissue. Epithelium generally
regenerates by the seventh day and forms the normal barrier [16].
Complete epithelialization blocks the activity of sub epithelial
connective tissue enzyme catalase that degrades hydrogen
peroxide to water and oxygen showing effervescence when
applied over open wounds. This test proves the completion of
epithelial barrier as described by Phillipe Marucha et al in his
study in 1998 [9]. Our study used 3% H,0, to check the integrity
of the epithelial barrier. Lasers due to their ablative nature on the
cells have shown slower wound healing as compared to scalpel
technique [17] and this has been confirmed by our study.

Recurrence of pigmentation has been a cause of concern
amongst patients, clinicians and researchers. The exact cause or
mechanism of recurrence is not known, however it is hypothesized
that the melanocytes which are present in the adjacent sites can
cause recurrence of pigmentation. However, the intensity and
extent of repigmentation is questionable and variable in different
patients [6]. Studies have shown consistent recurrence in
pigmentation after several months [18]. Our study showed
comparative results as shown in the aforementioned results.
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Comparison of diode laser and Er: YAG showed statistically that
Er: YAG group showed lesser extent of pigmentation as compared
to the diode laser group (Fig 8).

VI. CONCLUSION

Depigmentation of gingival pigmentation has been one of
the clinical necessities of the modern day practice of Perio-
Esthetic procedures. With the advent of lasers as a new tool at the
hands of the clinician, depigmentation procedures has become less
technique sensitive procedure with predictable and long term
success rates. Recurrence is a cause of concern to many clinicians
however the extent and degree of repigmentation seen in the
scalpel and laser groups show significant difference with the
balance tipped towards the laser group especially Er: YAG as
shown in our study. Though split thickness slicing has been
considered for long as a “Gold Standard” [5] the newer modalities
such as lasers are now considered superior in clinical outcomes
[19].

Within the limitations of our study, the effectiveness of Er:
YAG laser has shown clinically and statistically significant results
favouring the modality. However, a large scale randomized
controlled trial and systematic review of the several modalities in
split mouth study design is warranted to establish the clear cut
advantage of Er: YAG lasers over other lasers and modalities of
depigmentation of gingiva.

APPENDICES
Appendix 1: Tables 1 through 4
Appendix 2: Figures 1 through 14
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[Frequency  [Percent \Valid Percent[Cumulative
Percent
Females |8 30.0 30.0 30.0
Males 2 20.0 20.0 100.0
Total 10 100.0 100.0

Table 1: Gender wise Descriptive Analysis of Study Population

AGE DISTRIBUTION

IN Minimum [Maximum [Mean Std. Deviation
AGE 10 18 39 27.90 7.578
Table 2: Age distribution of the study population
Descriptive Statistics: VAS Scores
IVAS (Time PostOp) [Method Mean Std. Deviation |N
Split thickness 3.60 .699 10
Scalpel Abrasion  [3.60 .699 10
VAS (ahrs) Er: Yag Laser 4.10 .876 10
Diode Laser 4.10 .876 10
Split thickness 1.80 .789 10
Scalpel Abrasion  [1.80 .789 10
VAS (24hrs) Er: Yag Laser 2.60 1.075 10
Diode Laser 2.60 1.075 10
Split thickness .40 .516 10
Scalpel Abrasion |40 .516 10
VAS (7 Days) Er: Yag Laser 1.20 919 10
Diode Laser 1.20 .919 10
Split thickness .10 .316 10
Scalpel Abrasion |10 .316 10
VAS (12 Days) Er: Yag Laser 10 316 10
Diode Laser .10 .316 10
IVAS (21 Days) Split thickness .00 .000 10
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Scalpel Abrasion .00 .000 10
Er: Yag Laser .00 .000 10
Diode Laser .00 .000 10
Table 3: Statistical Data of VAS scores at different intervals
] [%p] [7p] [7p] [7p] [7p] [7p]
> > > > > > >
n < < < < < < <
TECHNIQU g Qm DI'I>J Dﬁ DI-I>J Dm DI-I>J Dm
E ° = 2 = = = = F =
> < E < = < = < =
S8 8| 48 | 48 | 48 | <8 | &8 | <3
_ ~ Z ~ 0 NZ o 2= S0 &=z &g
Slﬁ’(':'izéh'c"”ess 60% | 30% 100% 0% 100% 0% 100% | 0%
Scalpel 60% | 30% 100% 0% 100% 0% 100% | 0%
Abrasion
Er: YAG Laser | 30% 70% 70% 30% 80% 20% 100% 0%
Diode Laser 30% 70% 70% 30% 80% 20% 100% 0%

Table 4: Wound Healing Test results on Chi-square test

Appendix 2: FIGURES
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FIG 1: Bard Parker Blade no 15  FIG 2: Syneron Er:YAG Laser system

FIG 3: Diode Laser system

FIG 4: Shows depigmentation using Er: YAG laser on the right side upper quadrant
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FIG 7: Excised portion of split thickness slice from the mucosa

FIG 8: Shows de-epithelialised gingiva of the upper left quadrant
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FIG 9: Shows depigmentation by caIpeI abrasion tehnique by Bard Parker blade no. 15

Baseline 6 months Post-operative

FIG 10: Shows comparison at baseline and post-operative recall 6 months later on the laser side

Baseline 6 months Post-operative

FIG 11: Shows comparison at baseline and post-operative recall 6 months later on the scalpel side
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X-axis: Groups:

1: Split Thickness Slicing

2: Scalpel Abrasion

3: Er:YAG Laser

4: Diode Laser group
Y-axis: Pain scores on VAS scale
Time

1: 4 hours post-op

2: 24 hours post-op

3: 7 days post-op

4: 12 days post-op

5: 21 days post-op

FI1G 12: Shows the graphical representation of the reduction of Pain in the various groups plotted along the X Axis and time periods on
the Y axis by estimated marginal means of measures

Legend:
1.00: Split thickness slicing technique
2.00: Scalpel Abrasion technique
3.00: Er:YAG laser technique
4.00: Diode lase technique

FIG 13: Shows the graphical representation of the intensity of recurrence of pigmentation amongst the groups after 6 months: 1-Split
thickness slicing, 2-scalpel abrasion, 3- Er: YAG laser abrasion and 4-Diode laser abrasion by pairwise comparison of method categories
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1.00
0 15.70

1.00: Split thickness slicing technique
2.00: Scalpel Abrasion technique
3.00: Er:YAG laser technique
4.00: Diode lase technique
FIG 14: Shows the graphical representation of the extent of recurrence of pigmentation amongst the groups after six months: 1-Split

thickness slicing, 2-scalpel abrasion, 3- Er: YAG laser abrasion and 4-Diode laser abrasion by pairwise comparison of method
categories- clearly indicates the difference in Er: YAG group vis-a-vis diode laser group.
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