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Abstract

Pigmentation of gingiva has a major impact on esthetics and also creates psychological negativity. Although a wide range of de-
pigmentation techniques are available to manage this condition, there is a scarcity of literature that guides clinicians to choose the
most approptiate technique. Hence, the aim of this review is to evaluate the available depigmentation treatment modalities with
their pros and cons. Cryosurgery followed by lasers has been reported to be the superior techniques with better esthetic results
and low rate of recurrence. However, further randomized controlled longitudinal studies are warranted to elaborate the efficiency
and effectiveness of available techniques.
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Introduction atre also implicated in the pathogenesis of oral pigmentation, most
cases ate physiologic. Irrespective of its origin, many local and/

A beautiful smile highly depends on the level of appearance of or systemic factors including genetics, tobacco use, antimalarial

the teeth and gingiva. The shape, position and color of the teeth,
and level and color of the gingival tissue play an important role in

agents and tricyclic antidepressants may cause gingival pigmen-

tation. [0] Although PGP is a normal condition, complaints of
(13 bE .

smile harmony.[1] black gums” are common among adolesFents. Patients are often

concerned about gingival hyperpigmentation and color variations

Gingival hyperpigmentation can be defined as a darker gingival of their gingiva and many of them with moderate or severe gin-

colot beyond what is normally expected. Pigmentation is conttib- gival pigmentation especially those with a high smile line (gummy

uted by-products of the physiological process such as melanin, smile) may consider aesthetic treatments. [7] Our research experi-

melanoid, carotene, oxyhemoglobin, reduced hemoglobin, bili- ence has prompted us in pursuing this study [8-17].

rubin and iron and/or pathological diseases, and conditions.|2]

Melanin pigmentation results from melanin granules which are Endocrine Diseases

produced by melanoblasts. Furthermore, environmental risk fac-

tors such as tobacco smoking contribute to the gingival hyperpig- Several endocrine diseases responsible for gingival hyperpigmen-

mentation in both active and passive form. Ethnicity and age also tation are Addison's Disease,Acromegaly, Albright Syndrome,

influence the color of gingiva and has no sexual predilection.|3] Nelson’s syndrome.[18]

Gingival pigmentation is caused by both exogenous or endog- Drugs

enous factors.[4| Physiologic gingival pigmentation (PGP) is the

most common type, resulting in excessive melanin deposition Several drugs responsible for gingival hyperpigmentation are

leading to hyperpigmentation.|5] Although pathological disorders Quinine, chloroquine,Zidonldine,Bleomycin, Minocycline, Kern
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Conazole, Cyclophosphamide, Chlorpromazine.|18, 19].
Heavy Metals

Heavy metals responsible for gingival hyperpigmentation are
Lead, Arsenic, Bismuth, Mercury, Silver. [19]

Malignant Neoplasm

Malignant neoplasms responsible for gingival hyperpigmentation
are Kaposi Sarcoma,Melanoma.[18]

Mucosal Conditions

Mucosal conditions responsible for gingival hyperpigmentation
are Lichen planus,Oralmelanoacanthoma, Hemochromatosis,
Blue nevus, Nevocellular nevus, Hemangiomas, HIV oralmelano-
sis, Inflammatory mucosal lesions. [20, 21]

Miscellaneous

Smokers melanosis, Amalgam tattoo, Graphite tattoo, Gingival
tattoo, Carney Syndrome, Puetz-Jeghers Syndrome, Leopard Syn-
drome and Complex of myxomas have known to cause gingival
hyperpigmentation.[20]

Gingival Depigmentation

Gingival depigmentation can be defined as a periodontal plastic
surgical procedure whereby the gingival hyperpigmentation is re-
moved or reduced by various techniques.Depigmentation is not a
clinical indication but a treatment of choice where esthetics is a
concern and is desired by the patients.|22]

Melanin pigmentation can be treated by various methods that in-
clude chemical methods using phenol, alcohol, ascorbic acid, and
surgical methods of depigmentation such as chemical peeling,
ascorbic acid application, gingival abrasion technique, split-thick-
ness epithelial excision, combination technique (gingival abrasion
and split-thickness epithelial excision, free gingival grafting, and
recent methodologies in gingival depigmentation lasers, cryosur-
gery, and radiosurgery. [23, 24]

Criteria For Technique Selection

Patient’s skin color, extent of gingival pigmentation, lip line, up-
per lip curvature, esthetic concern and expectation from the treat-
ment, influence the orchestration of treatment plan, and selection
of technique.

However, the procedure adopted should be simple, cost-effective,
and comfortable to the clinician as well as patient with less pain
and minimal tissue loss. Caution must be employed to avoid injury
to soft tissues and adjacent teeth. Inappropriate technique or in-
advertent application can result in a gingival recession, damage to
attachment apparatus, underlying bone, as well as enamel.

Chemical Peeling
It is a treatment method used to destroy the overlying gingival

epithelium using a chemical peeling agent. A variety of chemical
agents are available such as phenols, salicylic acid, glycolic acid,

https://scidoc.org/IJDOS.php

and trichloroacetic acid. The most commonly used are phenols
and alcohols. In a study by Hirschfield and Hirschfield in 1951,
pigmented gingiva was burnt out by destroying tissue down to
and slightly below the basal layer of mucous membranes using a
mixture of 90% phenol and 95% alcohol. However, repigmenta-
tion and relapse occurred in all cases shortly after the application
of cither agent. As phenols may induce cardiac arrhythmias, car-
diac monitoring is necessary. The inability to control the depth of
penetration and amount of destruction are the main drawbacks
of this method. Thereby, these methods are no longer in use and
are unacceptable to the clinicians as well as patients. [25-27]

Ascorbic Acid

Melanin pigmentation is regulated by the activity of tyrosinase,
a rate-limiting enzyme in melanin biosynthesis. Because melanin
is derived from the precursor dopaquinone, which is formed by
the tyrosinase oxidation of tyrosine, tyrosinase plays an impor-
tant role in melanin synthesis. Thus, the effect of AS-G (ascorbic
acid 2-glucoside) on tyrosinaseactivity.In a study conducted by
Shimada et al. the results showed that inhibition of tyrosinase ac-
tivity directly correlated with the dose of AS-G [28]. In addition,
AS-G caused the strong inhibition of melanin formation in B16
melanoma cells, and the rate of inhibition was higher than that
of tyrosinase activity. Conversely, Kameyama et alreported that
ascorbic acid derivative significantly suppressed melanin forma-
tion on purified tyrosinase or cultured cells and inhibited melanin
formation without cell growth suppression on cultured human
melanoma cells. Taken together, AS-G probably suppresses mela-
nin formation at various oxidative stages [29, 30].

Soft Tissue Trimmer

In a study conducted by Rohini et al. Depigmentation with preci-
sion soft tissue trimmer (DFS Precicut®) a Soft tissue trimmer
was used in the high-speed rpm without water coolant spray to
excise and contour soft gingival tissue. The heat produced by the
bur due to friction results in an immediate tissue coagulation and
minimal bleeding, therefore, the use of coolant (water) was avoid-
ed. After removing the entire pigmented epithelium with preci-
sion soft tissue trimmer, the exposed surface was irrigated with
saline. Care was taken to see that all remnants of the pigmented
layer were removed. The surgical area was then covered with a
Coe- PakTM [31].

However, it is associated with vatious drawbacks such as tech-
nique sensitivity, increased treatment duration, post-treatment
pain, placement of periodontal dressing, and high recurrence rate.
Exposure of undetlying alveolar bone can occur with high speed
and/or increased pressure [31-33].

Surgical Scalpel Method

This procedure 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. Dummett and Bolden (1963)[30] reported in a study
that Scalpel surgery can cause unpleasant bleeding during and
after the procedure. It is essential to cover the exposed lamina
propria with a periodontal pack for 7-10 days. Delicate scarring,
exposure of the alveolar bone at areas where the gingiva is thin
and repigmentation can be few of the disadvantages of the pro-
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cedure. In a study conducted by Suraj. D et al. concluded that in
Tetrafluoroethene has shown better results and outcome in all the
parameters considered when compared with conventional surgi-
cal scalpel technique |7, 31, 32, 34].

Free Gingival Grafting

Described by Tamizi, Taheri (1996) for treating severe physiologic
melanin pigmentation requires replacement with an unpigmented
free gingival autograft. The result of this procedure showed no
evidence of repigmentation even after 4.5 years. Of the 10 treated
patients only 1 patient showed repigmentation after 1 year. But
the disadvantage of this procedure included two surgical sites,
ghost-like appearance of the treated site due to hypopigmenta-
tion and technique sensitivity.[34, 35]

Acellular Dermal Matrix Allograft

Acellular dermal matrix with partial thickness flap has been used
in the elimination of gingival melanin pigmentation. It can be a
substitute for gingival autograft.|36, 37].

Electrosurgery

In electrosurgical technique, heat generated by transmission of
high-frequency electrical energy to the tissues leads to either cut-
ting or coagulation of tissue. Bleeding control, tissue contour-
ing and less scar tissue formation favor the use of this technique
for gingival depigmentation. However, pain and patient discom-
fort during the initial healing period is more with this technique.
Furthermore, it requires more clinical expertise than the scalpel
surgical method. Prolonged or repeated application can induce
heat accumulation and undesired tissue destruction. Contact of
the electrosurgical tip with the teeth, periosteum, or alveolar bone
can cause their damage. 38, 39, 5, 6.

Laser Surgery

Melanocytes, located in mostly basal and suprabasal layers of gin-
gival epithelium, should be eliminated for a proper depigmenta-
tion. Superior to other techniques, application of a laser results in
homogeneous ablation of epithelial and rete pegs as well. Diode
laser with 810 nm wavelength is used in soft tissues for coagu-
lation and cutting. Diode laser irradiation also has a bactericidal
effect resulting in hemostasis. Having a high affinity to penetrate
into hemoglobin and melanin pigments makes it the preferred la-
ser for depigmentation of gingiva. Diode lasers can be used both
in pulsed or continuous mode. Application of the laser in pulsed
mode prevents overheating of surrounding tissues that may cause
necrosis and jeopardize healing. Taking into consideration the
previously published studies diode laser was used in continuous
mode in this study knowing the fact that it may penetrate deeper
and affect connective tissue as well. That's why the evaluations
were also made at weeks 4 and 12. The use of lasers has several
advantages such as no need to place a periodontal dressing, short
healing period, no or very slight pain, no hemorrhage. The only
disadvantage may be the high cost of the lasers.Inappropriate ap-
plication may damage gingiva and undetlying alveolar bone which,
in turn, can cause gingival recession, gingival fenestrations, and
delayed wound healing |1, 39-44].
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Cryosurgery

Cryosurgery is the most widely accepted method of gingival de-
pigmentation. It involves freezing of gingiva with the applica-
tion of different materials, i.e. cryogen such as liquid nitrogen
at very low temperatures. The effect of ultralow temperature of
cryogen on gingival tissue causes the epithelium to undergo cry-
onecrosis, which helps to eliminate gingival pigmentation. It is
an inexpensive method with long-term superior esthetic results,
rapid healing, and low recurrence rate.Lack of bleeding, pain and
scar formation, application without regional anesthesia, sutures or
drugs, ease of application of cryogen at papillary areas and need
of no complicated instruments, and prioritizes the cryosurgery
over other depigmentation methods.Post-operative swelling and
difficulty in controlling the penetration depth constitute the dis-
advantages of these techniques |34, 45-47].

Radiosurgery

It is a novel therapeutic modality for the gingival depigmentation
that utilizes radiofrequency. Electrically generated thermal energy
from the radiofrequency apparatus influences the molecular disin-
tegration of melanin cells present on the basal and suprabasal lay-
ers of gingival epithelium. The latent heat of radiosurgery retards
the development and migration of melanocytes, which makes it a
more efficient method of depigmentation than the conventional
methods.Radiosurgery produces coagulation, thereby reduces the
bleeding but it requires at least two sessions of treatment.Papil-
lary areas can be easily depigmented with radiosurgery.Multiple
sittings, technique sensitivity, and more expense are the limita-
tions of this novel technique.[48]

Gingival Repigmentation

A critical concern in the management of hyperpigmented gingiva
is a relapse or gingival repigmentation.Repigmentation refers to
the clinical appearance of melanin pigment following a period
of clinical depigmentation.As it depends on methodology and
follow-up period, the duration of repigmentation mentioned in
literature remains controversial from one technique to another.
Furthermore, factors such as smoking, sun exposure, and genetic
determination of skin color, influence the duration of relapse.
However, the majority of the available literature has shown lower
recurrence rate for cryosurgery and lasers.|1]

Conclusion

Demand for depigmentation therapy is mostly seen in patients
with black gums or with high smile line. Gingival biotype, clini-
cian’s expertise, patient preferences, and recurrence rate, greatly
determine the selection of a technique. Although a wide range
of techniques have been employed, cryosurgery being the gold
standard followed by lasers has been reported to be supetior tech-
niques with better esthetic results and low rate of recurrence. Re-
lapse or repigmentation is a critical concern and depends on the
technique employed and follow-up period.

References

[1].  Alasmari DS. An insight into gingival depigmentation techniques: The pros
and cons. Int J Health Sci (Qassim). 2018 Sep-Oct;12(5):84-89.Pubmed
PMID: 30202412.

Edala Venkata Gana Karthik, Kaarthikeyan G, Dhanraj Ganapathy. Gingival Depigmentation Techniques: A Review. Inz | Dentistry Oral Sci. 2021;8(7):2946-2949.

2948



http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/30202412/
https://pubmed.ncbi.nlm.nih.gov/30202412/
https://pubmed.ncbi.nlm.nih.gov/30202412/

OPEN ACCESS

[2]. Garg K, Srivastava R, Verma P. Gingival depigmentation: clinical compari-
son between two techniques. Univers Res ] Dent. 2012;2:123.

[3]. Kumar S, Bhat GS, Bhat KM. Development in techniques for gingival de-
pigmentation—An update. Indian J. Dent. 2012 Oct 1;3(4):213-21.

[4]. Kathariya R, Pradeep AR. Split mouth de-epithelization techniques for gin-
gival depigmentation: A case series and review of literature. J Indian Soc
Periodontol. 2011 Apr;15(2):161-8.Pubmed PMID: 21976842.

[5]. Kaushik N, Srivastava N, Kaushik M, Gaurav V. Efficacy of different tech-
niques of gingival depigmentation: a comparative evaluation with a case re-
port. Int J Laser Dent. 2013;3(2):68-72.

[6]. Jagannathan R, Rajendran S, Balaji TM, Varadarajan S, Sridhar LP. Com-
parative Evaluation of Gingival Depigmentation by Scalpel, Electrosurgery,
and Laser: A 14 Months' Follow-up Study. ] Contemp Dent Pract. 2020 Oct
1521(10):1159-1164.Pubmed PMID: 33686040.

[7]. Kawar NI, Alrayyes SM, Khuzam M, Haddad JR, Tilwani SK. Gingival
Sculpting-A Simple Gingival Depigmentation Technique using Bur Abra-
sion and Scalpel Combined: A Case Report. Clin Adv Periodontics. 2021
Feb 3.Pubmed PMID: 33538102.

[8]. Hemalatha R, Dhanraj S. Disinfection of Dental Impression- A Current
Overview. Cuddalore. 2016 Jul;8(7):661-4.

[9]. Ramya G, Pandurangan K, Ganapathy D. Correlation between anterior

crowding and bruxism-related parafunctional habits. Drug Invent. Today.

2019 Oct 15;12(10).

Anjum AS, Ganapathy D, Kumar K. Knowledge of the awareness of dentists

on the management of burn injuries on the face. Drug Invent. Today. 2019

Sep 1;11(9).

. Inchara R, Ganapathy D, Kumar PK. Preference of antibiotics in pediatric

dentistry. Drug Invent Today. 2019 Jun 15;11:1495-8.

Philip JM, Ganapathy DM, Ariga P. Comparative evaluation of tensile bond

strength of a polyvinyl acetate-based resilient liner following various den-

ture base surface pre-treatment methods and immersion in artificial salivary
medium: An in vitro study. Contemp Clin Dent. 2012 Jul;3(3):298-301.

Pubmed PMID: 23293485.

. Gupta A, Dhanraj M, Sivagami G. Implant surface modification: review of

literature. The Internet ] Dent Sci. 2009;7(1):10.

[14]. Indhulekha V, Ganapathy D, Jain AR. Knowledge and awareness on bio-
medical waste management among students of four dental colleges in Chen-
nai, India. Drug Invent Today. 2018 Dec 1;10(12):32-41.

[15]. Mohamed Usman JA, Ayappan A, Ganapathy D, Nasir NN. Oromaxillary
prosthetic rehabilitation of a maxillectomy patient using a magnet retained
two-piece hollow bulb definitive obturator; a clinical report. Case Rep Dent.
2013;2013:190180.Pubmed PMID: 23533823.

[16]. Ganapathy DM, Joseph S, Ariga P, Selvaraj A. Evaluation of the influence of
blood glucose level on oral candidal colonization in complete denture wear-
ers with Type-II Diabetes Mellitus: An in vivo Study. Dent Res ] (Isfahan).
2013 Jan;10(1):87-92.Pubmed PMID: 23878569.

[17]. Menon A, Ganapathy DM, Mallikarjuna AV. Factors that influence the col-
our stability of composite resins. Drug Invent Today. 2019 Mar 1;11(3).

[18]. Sreeja C, Ramakrishnan K, Vijayalakshmi D, Devi M, Aesha I, Vijayabanu
B. Oral pigmentation: a review. J. Pharm. Bioallied Sci.. 2015 Aug;7(Suppl
2):5403.

[19]. Ghom A, Parate A. Oral Pigmentation . Textbook of Oral Medicine. 2014:
455. Available from:http://dx.doi.org/10.5005/jp/books/12631_18

[20]. Moneim RA, El Deeb M, Rabea AA. Gingival pigmentation (cause, treat-
ment and histological preview). Futur. Dent. J. 2017 Jun 1;3(1):1-7.

[21]. Knowledge, Awareness And Treatment Options For Gingival Pigmentation-
A Survey. Int. J. Pharm. Sci. Res. 2020;12. Available from: http://dx.doi.
org/10.31838/ijpr/2020.12.01.314

[22]. Abdelmagyd HA, Al-Ahmari MM, Shetty SR. Treatment of gingival hyper-
pigmentation using different techniques. J. Datta Meghe Inst. Med. Sci.
Univ. 2019 Jan 1;14(1):50.

[23]. Taskan MM, Keskiner I, Aydogdu A. Evaluation of temperature and

healing in treatment of gingival enlargement using different gingivec-

tomy techniques: A randomized controlled clinical study. Ann. Med. Res.
2020;27(4):1043-50.

Murthy MB, Kaur ], Das R. Treatment of gingival hyperpigmentation with

rotary abrasive, scalpel, and laser techniques: A case series. ] Indian Soc Peri-

odontol. 2012 Oct;16(4):614-9.Pubmed PMID: 23493062.

[25]. Nayak R, Acharya S, Satpathy A, Shamim R, Datta B, Kar B. Glycolic Acid

Peel for Gingival De-Pigmentation: A Case Report. Indian ] Public Health

Res Dev. 2019 Sep 1;10(9):1688.

Sharad J. Glycolic acid peel therapy - a current review. Clin Cosmet Investig

Dermatol. 2013 Nov 11;6:281-8.Pubmed PMID: 24399880.

[27]. Chacko LN, Abraham S. Gingival melanin de-pigmentation for aesthetic

correction. BMJ Case Rep. 2014 Jul 2;2014:bcr2014205711.Pubmed

PMID: 24990851.

Salahi Alasbahi R, Hamadah O. A comparative clinical study between the

[10].

[1

[12].

=
&

[24].

[26].

[28].

[40].

[44].

https://scidoc.org/IJDOS.php

efficacy of Nd: YAG laser and Diode laser in the management of physiologic
gingival melanin pigmentation. Oral Surg. 2018 Nov;11(4):282-90.

. Shimada Y, Tai H, Tanaka A, Tkezawa-Suzuki I, Takagi K, Yoshida Y, et al. Ef-

fects of ascorbic acid on gingival melanin pigmentation in vitro and in vivo. J

Periodontol. 2009 Feb;80(2):317-23.Pubmed PMID: 19186973.

. Martinez EF, Donato TA, Arana-Chavez VE. In vitro effects of ascorbic

acid and B-glycerophosphate on human gingival fibroblast cells. Tissue Cell.
2012 Oct 1;44(5):325-31.

. Negi R, Gupta R, Dahiya P, Kumar M, Bansal V, Kaur Samlok J. Ceramic

soft tissue trimming bur: A new tool for gingival depigmentation. J Oral

Biol Craniofac Res. 2019 Jan-Mar;9(1):14-18.Pubmed PMID: 30197858.

. Priyanka A, Jayashree M, Veena B, Shrikar D, Sobia AT, Shahnaaz S. COM-

PARATIVE EVALUATION OF GINGIVAL DEPIGMENTATION US-
ING SCALPEL/ ELECTROCAUTERY/ DIAMOND BUR/ DIODE
LASER. A CASE REPORT. Glob. J. Res. Anal. 2020: 1-3. Available from:
http://dx.doi.org/10.36106/gjra/2405843

. Goldar K, Chaubey KK, Agarwal S, Agarwal T. Gingival depigmentation by

gingival ceramic trimmer. J. Dent. Sci. 2020 Jul 14;6(1):43-8.

. Narayankar SD, Deshpande NC, Dave DH, Thakkar DJ. Comparative

Evaluation of Gingival Depigmentation by Tetrafluroethane Cryosurgery
and Surgical Scalpel Technique. A Randomized Clinical Study. Contemp
Clin Dent. 2017 Jan-Mar;8(1):90-95.Pubmed PMID: 28566857.

. Spinell T, Tarnow D. Restoring lost gingival pigmentation in the esthetic

zone: A case report. ] Am Dent Assoc. 2015 Jun;146(6):402-5.Pubmed
PMID: 26025828.

. Pontes AE, Pontes CC, Souza SL, Novaes AB Jr, Grisi ME, Taba M Jr. Eval-

uation of the efficacy of the acellular dermal matrix allograft with partial
thickness flap in the elimination of gingival melanin pigmentation. A com-
parative clinical study with 12 months of follow-up. J Esthet Restor Dent.
2006;18(3):135-43; discussion 143.Pubmed PMID: 16831185.

. Somasheker G, Ramesh AV, Roopa K, Dwarakanath CD. Clinical evaluation

of acellular dermal matrix allograft (Alloderm) with coronally advanced flap
in the treatment of multiple gingival recessions: A clinical study. Aft. J. Med.

Health Sci. 2017 Dec 31;16(2):81-8.

. Manickam B, Aspalli S, Mulla SA, Djeapragassam P. The reconstruction of

pink esthetics through gingival depigmentation-A case series. Acta sci. dent.
sci. 2020;4:01-5.

. Chandna S, Kedige SD. Evaluation of pain on use of electrosurgery and di-

ode lasers in the management of gingival hyperpigmentation: A comparative
study. J Indian Soc Periodontol. 2015 Jan-Feb;19(1):49-55.Pubmed PMID:
25810593.

Arif RH, Kareem FA, Zardawi FM, Al-Karadaghi TS. Efficacy of 980 nm
diode laser and 2940 nm Er: YAG laser in gingival depigmentation: A com-
parative study. ] Cosmet Dermatol. 2021 Jun;20(6):1684-1691.Pubmed
PMID: 32966666.

. Saleem M. Use of Diode Laser 980nm in Gingival Depigmentation. Int. J.

Oral Health Dent. 2015 Mar 27;1(1):19-23.

. Chagra J, Bouguezzi A, Sioud S, Hentati H, Selmi J. Gingival Melanin De-

pigmentation by 808 nm Diode Laser: Report of a Case. Case Rep Dent.
2020 Jul 8;2020:8853086.Pubmed PMID: 32695529.

. Chandra GB, VinayKumar MB, Walavalkar NN, Vandana KL, Vardhan PK.

Evaluation of surgical scalpel versus semiconductor diode laser techniques
in the management of gingival melanin hyperpigmentation: A split-mouth
randomized clinical comparative study. ] Indian Soc Periodontol. 2020 Jan-
Feb;24(1):47-53.Pubmed PMID: 31983845.

Bakhshi M, Mojahedi SM, Asnaashari M, Rahmani S, Namdari M. Gin-
gival depigmentation by Er,Cr:YSGG laser and diode laser: a split mouth,
clinical trial study. Laser Ther. 2018 Sep 30;27(3):203-213.Pubmed PMID:
32158066.

. Rao PV, Penmetsa GS, Dwarakanath CD. Gingival depigmentation by

cryosurgery and laser application-a comparative clinical study. JAMMR.
2015:1403-12.

. Kumar S, Bhat GS, Bhat KM. Comparative Evaluation of Gingival De-

pigmentation using Tetrafluoroethane Cryosurgery and Gingival Abrasion
Technique: Two Years Follow Up. J Clin Diagn Res. 2013 Feb;7(2):389-94.
Pubmed PMID: 23543863.

. Farahmand A, Abed AM, Mansouri Y. Clinical application of Er: YAG laser

and cryosurgery in gingival depigmentation. World J Dent. 2014;5(2):102-
8

. Sherman JA, Giirkan A, Arikan F Radiosurgery for gingival melanin de-

pigmentation. Dent Today. 2009 Jan;28(1):118, 120-1.Pubmed PMID:
19323336.

Edala Venkata Gana Karthik, Kaarthikeyan G, Dhanraj Ganapathy. Gingival Depigmentation Techniques: A Review. Inz | Dentistry Oral Sci. 2021;8(7):2946-2949.

2949



http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+depigmentation%3A+Clinical+comparison+between+two+techniques&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+depigmentation%3A+Clinical+comparison+between+two+techniques&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+in+techniques+for+gingival+depigmentation+%E2%80%93+An+update&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+in+techniques+for+gingival+depigmentation+%E2%80%93+An+update&btnG=
https://pubmed.ncbi.nlm.nih.gov/21976842/
https://pubmed.ncbi.nlm.nih.gov/21976842/
https://pubmed.ncbi.nlm.nih.gov/21976842/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efficacy+of+Different+Techniques+of+Gingival+Depigmentation%3A+A+Comparative+Evaluation+with+a+Case+Report&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efficacy+of+Different+Techniques+of+Gingival+Depigmentation%3A+A+Comparative+Evaluation+with+a+Case+Report&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Efficacy+of+Different+Techniques+of+Gingival+Depigmentation%3A+A+Comparative+Evaluation+with+a+Case+Report&btnG=
https://pubmed.ncbi.nlm.nih.gov/33686040/
https://pubmed.ncbi.nlm.nih.gov/33686040/
https://pubmed.ncbi.nlm.nih.gov/33686040/
https://pubmed.ncbi.nlm.nih.gov/33686040/
https://pubmed.ncbi.nlm.nih.gov/33538102/
https://pubmed.ncbi.nlm.nih.gov/33538102/
https://pubmed.ncbi.nlm.nih.gov/33538102/
https://pubmed.ncbi.nlm.nih.gov/33538102/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Disinfection+of+Dental+Impression-+A+Current+Overview&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Disinfection+of+Dental+Impression-+A+Current+Overview&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Correlation+between+anterior+crowding+and+bruxism-related+parafunctional+habits&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Correlation+between+anterior+crowding+and+bruxism-related+parafunctional+habits&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Correlation+between+anterior+crowding+and+bruxism-related+parafunctional+habits&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+of+the+awareness+of+dentists+on+the+management+of+burn+injuries+on+the+face&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+of+the+awareness+of+dentists+on+the+management+of+burn+injuries+on+the+face&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+of+the+awareness+of+dentists+on+the+management+of+burn+injuries+on+the+face&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preference+of+antibiotics+in+pediatric+dentistry&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preference+of+antibiotics+in+pediatric+dentistry&btnG=
https://pubmed.ncbi.nlm.nih.gov/23293485/
https://pubmed.ncbi.nlm.nih.gov/23293485/
https://pubmed.ncbi.nlm.nih.gov/23293485/
https://pubmed.ncbi.nlm.nih.gov/23293485/
https://pubmed.ncbi.nlm.nih.gov/23293485/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Implant+surface+modification%3A+review+of+literature&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Implant+surface+modification%3A+review+of+literature&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+on+biomedical+waste+management+among+students+of+four+dental+colleges+in+Chennai%2C+India&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+on+biomedical+waste+management+among+students+of+four+dental+colleges+in+Chennai%2C+India&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knowledge+and+awareness+on+biomedical+waste+management+among+students+of+four+dental+colleges+in+Chennai%2C+India&btnG=
https://pubmed.ncbi.nlm.nih.gov/23533823/
https://pubmed.ncbi.nlm.nih.gov/23533823/
https://pubmed.ncbi.nlm.nih.gov/23533823/
https://pubmed.ncbi.nlm.nih.gov/23533823/
https://pubmed.ncbi.nlm.nih.gov/23878569/
https://pubmed.ncbi.nlm.nih.gov/23878569/
https://pubmed.ncbi.nlm.nih.gov/23878569/
https://pubmed.ncbi.nlm.nih.gov/23878569/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+that+influence+the+colour+stability+of+composite+resins&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Factors+that+influence+the+colour+stability+of+composite+resins&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+pigmentation%3A+A+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+pigmentation%3A+A+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+pigmentation%3A+A+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+pigmentation+%28cause%2C+treatment+and+histological+preview%29+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+pigmentation+%28cause%2C+treatment+and+histological+preview%29+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Treatment+of+gingival+hyperpigmentation+using+different+techniques&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Treatment+of+gingival+hyperpigmentation+using+different+techniques&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Treatment+of+gingival+hyperpigmentation+using+different+techniques&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+temperature+and+healing+in+treatment+of+gingival+enlargement+using+different+gingivectomy+techniques%3A+A+randomized+controlled+clinical+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+temperature+and+healing+in+treatment+of+gingival+enlargement+using+different+gingivectomy+techniques%3A+A+randomized+controlled+clinical+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+temperature+and+healing+in+treatment+of+gingival+enlargement+using+different+gingivectomy+techniques%3A+A+randomized+controlled+clinical+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+temperature+and+healing+in+treatment+of+gingival+enlargement+using+different+gingivectomy+techniques%3A+A+randomized+controlled+clinical+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/23493062/
https://pubmed.ncbi.nlm.nih.gov/23493062/
https://pubmed.ncbi.nlm.nih.gov/23493062/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Glycolic+Acid+Peel+for+Gingival+De-Pigmentation%3A+A+Case+Report&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Glycolic+Acid+Peel+for+Gingival+De-Pigmentation%3A+A+Case+Report&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Glycolic+Acid+Peel+for+Gingival+De-Pigmentation%3A+A+Case+Report&btnG=
https://pubmed.ncbi.nlm.nih.gov/24399880/
https://pubmed.ncbi.nlm.nih.gov/24399880/
https://pubmed.ncbi.nlm.nih.gov/24990851/
https://pubmed.ncbi.nlm.nih.gov/24990851/
https://pubmed.ncbi.nlm.nih.gov/24990851/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+comparative+clinical+study+between+the+efficacy+of+Nd%3AYAG+laser+and+Diode+laser+in+the+management+of+physiologic+gingival+melanin+pigmentation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+comparative+clinical+study+between+the+efficacy+of+Nd%3AYAG+laser+and+Diode+laser+in+the+management+of+physiologic+gingival+melanin+pigmentation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+comparative+clinical+study+between+the+efficacy+of+Nd%3AYAG+laser+and+Diode+laser+in+the+management+of+physiologic+gingival+melanin+pigmentation&btnG=
https://pubmed.ncbi.nlm.nih.gov/19186973/
https://pubmed.ncbi.nlm.nih.gov/19186973/
https://pubmed.ncbi.nlm.nih.gov/19186973/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In+vitro+effects+of+ascorbic+acid+and+%CE%B2-glycerophosphate+on+human+gingival+fibroblast+cells&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In+vitro+effects+of+ascorbic+acid+and+%CE%B2-glycerophosphate+on+human+gingival+fibroblast+cells&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In+vitro+effects+of+ascorbic+acid+and+%CE%B2-glycerophosphate+on+human+gingival+fibroblast+cells&btnG=
https://pubmed.ncbi.nlm.nih.gov/30197858/
https://pubmed.ncbi.nlm.nih.gov/30197858/
https://pubmed.ncbi.nlm.nih.gov/30197858/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GINGIVAL+DEPIGMENTATION+BY+GINGIVAL+CERAMIC+TRIMMER&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GINGIVAL+DEPIGMENTATION+BY+GINGIVAL+CERAMIC+TRIMMER&btnG=
https://pubmed.ncbi.nlm.nih.gov/28566857/
https://pubmed.ncbi.nlm.nih.gov/28566857/
https://pubmed.ncbi.nlm.nih.gov/28566857/
https://pubmed.ncbi.nlm.nih.gov/28566857/
https://pubmed.ncbi.nlm.nih.gov/26025828/
https://pubmed.ncbi.nlm.nih.gov/26025828/
https://pubmed.ncbi.nlm.nih.gov/26025828/
https://pubmed.ncbi.nlm.nih.gov/16831185/
https://pubmed.ncbi.nlm.nih.gov/16831185/
https://pubmed.ncbi.nlm.nih.gov/16831185/
https://pubmed.ncbi.nlm.nih.gov/16831185/
https://pubmed.ncbi.nlm.nih.gov/16831185/
https://scholar.google.com/scholar?q=Clinical+evaluation+of+acellular+dermal+matrix+allograft+(Alloderm%C2%AE)+with+coronally+advanced+flap+in+the+treatment+of+multiple+gingival+recessions:+A+clinical+study&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Clinical+evaluation+of+acellular+dermal+matrix+allograft+(Alloderm%C2%AE)+with+coronally+advanced+flap+in+the+treatment+of+multiple+gingival+recessions:+A+clinical+study&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Clinical+evaluation+of+acellular+dermal+matrix+allograft+(Alloderm%C2%AE)+with+coronally+advanced+flap+in+the+treatment+of+multiple+gingival+recessions:+A+clinical+study&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Clinical+evaluation+of+acellular+dermal+matrix+allograft+(Alloderm%C2%AE)+with+coronally+advanced+flap+in+the+treatment+of+multiple+gingival+recessions:+A+clinical+study&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Reconstruction+of+Pink+Esthetics+Through+Gingival+Depigmentation-+A+Case+Series&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Reconstruction+of+Pink+Esthetics+Through+Gingival+Depigmentation-+A+Case+Series&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Reconstruction+of+Pink+Esthetics+Through+Gingival+Depigmentation-+A+Case+Series&btnG=
https://pubmed.ncbi.nlm.nih.gov/25810593/
https://pubmed.ncbi.nlm.nih.gov/25810593/
https://pubmed.ncbi.nlm.nih.gov/25810593/
https://pubmed.ncbi.nlm.nih.gov/25810593/
https://pubmed.ncbi.nlm.nih.gov/32966666/
https://pubmed.ncbi.nlm.nih.gov/32966666/
https://pubmed.ncbi.nlm.nih.gov/32966666/
https://pubmed.ncbi.nlm.nih.gov/32966666/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Use+of+Diode+Laser+980nm+in+Gingival+Depigmentation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Use+of+Diode+Laser+980nm+in+Gingival+Depigmentation&btnG=
https://pubmed.ncbi.nlm.nih.gov/32695529/
https://pubmed.ncbi.nlm.nih.gov/32695529/
https://pubmed.ncbi.nlm.nih.gov/32695529/
https://pubmed.ncbi.nlm.nih.gov/31983845/
https://pubmed.ncbi.nlm.nih.gov/31983845/
https://pubmed.ncbi.nlm.nih.gov/31983845/
https://pubmed.ncbi.nlm.nih.gov/31983845/
https://pubmed.ncbi.nlm.nih.gov/31983845/
https://pubmed.ncbi.nlm.nih.gov/32158066/
https://pubmed.ncbi.nlm.nih.gov/32158066/
https://pubmed.ncbi.nlm.nih.gov/32158066/
https://pubmed.ncbi.nlm.nih.gov/32158066/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+Depigmentation+by+Cryosurgery+and+Laser+Application+-+A+Comparative+Clinical+Study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+Depigmentation+by+Cryosurgery+and+Laser+Application+-+A+Comparative+Clinical+Study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gingival+Depigmentation+by+Cryosurgery+and+Laser+Application+-+A+Comparative+Clinical+Study&btnG=
https://pubmed.ncbi.nlm.nih.gov/23543863/
https://pubmed.ncbi.nlm.nih.gov/23543863/
https://pubmed.ncbi.nlm.nih.gov/23543863/
https://pubmed.ncbi.nlm.nih.gov/23543863/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+Application+of+Er%3AYAG+Laser+and+Cryosurgery+in+Gingival+Depigmentation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+Application+of+Er%3AYAG+Laser+and+Cryosurgery+in+Gingival+Depigmentation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+Application+of+Er%3AYAG+Laser+and+Cryosurgery+in+Gingival+Depigmentation&btnG=
https://pubmed.ncbi.nlm.nih.gov/19323336/
https://pubmed.ncbi.nlm.nih.gov/19323336/
https://pubmed.ncbi.nlm.nih.gov/19323336/

	Abstract
	Keywords
	Introduction
	Conclusion
	References

