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A comparative study of diode laser and CO, laser
in the treatment of gingival hyperpigmentation
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SUMMARY: Background: Pigmented gingival tissue,
many a times forces the patients to seek treatment for
esthetic periodontal therapy. Gingival hyperpigmenta-
tion is caused by excessive deposition of melanin in the
basal and suprabasal layers of epithelium.

Materials and methods: This double blinded prospective
study was undertaken to evaluate the effectiveness of
diode laser and CO, laser in gingival depigmentation in
ten patients using split mouth technique by evaluating
the parameters like colour of the gingiva, bleeding, dif-
ficulties of the operator, pain, esthetic perception by the
patient and post- operative wound healing. Out of 10
patients in the study group 6 were males and 4 were
females. Gingival depigmentation was done from canine
to canine in the upper anterior region. A total of 20 an-
terior segments were treated: 10 randomly to Carbon
dioxide & Diode Laser group using Flip coin method.
The data collected were tabulated and statistical analysis
was performed.

Results & conclusion: The results of this study showed
that the degree of pigmentation at the end of 4th week
was less in diode group with 20% of the patient showing
no pigmentation compared to CO, group (10%). From
our study, the first of its kind to compare the two lasers,
we come to the conclusion that on comparing both the
group, diode laser study group had appeared to be ef-
fective in the management of gingival hyperpigmentation
in terms of pain, bleeding intra operatively, difficulty of
the operator, wound healing and esthetics.

KEY WORDS: Gingival hyperpigmentation, melanin pig-
mentation, laser therapy, diode laser, CO, laser, esthetic
dentistry
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TMEPIAHWH:  Eioaywyri: O peAaypwpatkOG OUANIKOG
10T6G e§avaykalel TOAMEG popEg Toug aobevel va ava-
{ntjoouv aiobnuik mepiodovtiky Bepareia. H umeppe-
AMyxpwon twv olAwv TpokaAeftar and auénuevn eva-
méOeon peravivng otn Bacikr kai urepPacikr| otoifdda
Tou emBnAiou.

YAKd kar péBobor: Aut n SImAd QA avadpopikr
peAéTn mpaypatoroiBnke yia va aloloynBel n aro-
TeAeopaurdtnta tou diodikou Kai tou laser CO, otnv
Beparteia G umeppeAdyxpwong Twv olAwv ce béka
acBevelg epappdloviag v Texvikr oe SIaPOPETIKEG
TIEPIOXEG TOU OTOPATOG KAl A§I0AOYWVTAG TIAPAPETOOUG
OTWG TO XPWHA Twv oUAwv, TV aidoppayia, SUokoA-
€¢ Tou emepPaivovta, Tov Tévo, v aiobnukr avtiAnyn
and tov acbevr kar T PETEYXEIPNTIKY EMTOUAWON TOU
Tpalpatog. Amé toug 10 acBeveig mou cuppeteixav otn
pEAETN, 6 ritav dvdpeg Kkar 4 yuvaikeg. H Beparmeia yia
NV umeppeAdyxpwon Twv oUAwv TTpayudatomollBnke
ané kuvodovta oe kuvddovia otny dvw mpdabia meplo-
xr|. @epanelbnkav ouvohikd 20 mpdobieg epioxég: 10
BepamedBnrav tuxaia pe S1061KS kai dMeg 10 pe laser
CO,. Ta bedopéva mou cUMEXBnKav ouvoyiotnkay Kal
Tpaypatoroirfnke otatiotiky avdiuon).

AnoteAéopata kar oupmepdopata: Ta amoteAéopata autrig
NG HeNETNG €8ei€av Twg o Babudg peAdyxpwong oto
TENOG NG Tétaptng efdouddag ritav HiIkpdtepog otny
opdda tou d10dikoU laser pe 20% va unv epgaviCouv
peAdyxpwon og olykpion pe v oudda CO, (10%).
A6 T peAéTn Jag, TV TPWIN Tou eidoug tng yia oU-
ykpion Twv SUo laser, KATAAyoupe OTO CUMTIEPAGHA
WG ouykpivovtag Kkar g dio opddeg, n opdda tou
81001koU laser @dvnke Twg Atav amoteheopatiky) otnv
QVTIHETWOTION NG UMEPHEAdYXPWONG Twv oUAwv doov
apopd Tov Tévo, T Sieyxelpnuiky aioppayia, T Su-
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okoAia Tou emepBaivovta, TV emoUAwan Tou TPaUpatog
Kal TV alobnikr.

AEZEIX KAEIAIA: YreppeAdyxpwon twv oUAwV, HeAdy-
xpwor), Oepareia laser, 810016 laser, laser CO,, AioBn-
k) Odovuatpiky.
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INTRODUCTION

Gingival hyperpigmentation occurs due to the excessive
deposition of melanin pigment by active melanocytes in
the basal layer of oral epithelium [|]. They can be physi-
ological or related to their ethnic origin. Although gingi-
val hyperpigmentation is completely benign, it presents
as esthetic concern to individuals while they smile often
appearing as black. Physiologic pigmentation is geneti-
cally determined, but as Dummett suggested, the degree
of pigmentation is partially related to mechanical, chemi-
cal and physical stimulation. The distribution of oral pig-
mentation is 60% gingiva; 619% hard palate; 22% mucous
membrane and |5% tongue. The highest rate of gingival
pigmentation has recorded in the region of attached gin-
giva underneath upper and lower anterior teeth while
being less visible in the posterior region [2, 3, 4]
Gingival depigmentation is a surgical procedure wherein
the hyperpigmented areas are removed [5]. Various
depigmentation techniques have been described in the
literature, such as scalpel surgery [6], gingivectomy [7],
cryosurgery, electrosurgery, chemical agents such as
90% phenol and 95% alcohol [8], abrasion with dia-
mond burs, Nd:YAG laser, semiconductor diode laser
and Carbon dioxide (CO,) laser.

Laser beams have a high affinity for hemoglobin and
melanin and at a specific wavelength of 800-980nm,
targets the soft tissues. It is therefore ideal for gingival
depigmentation [9]. They are considered to be less inva-
sive, alternative to conventional surgical technique that
present with post-operative complications such as pain,
edema, and infection [ 10].

The CO, laser has carbon dioxide gas as its medium,
and emits energy at 10,600 nm. When lasers used in
surgery are based on the principle of ‘selective photo-
thermolysis (SPTL) laser destroys the substance contain-
ing chromophore, while inflicting as little damage as pos-
sible on the surrounding tissue. CO, laser surgery could
therefore be described as tissue-selective. The advan-
tage of this is that the CQO, laser is not pigment-selective,
and so both pigmented and non-pigmented skin lesions
can be targeted with the CO, wavelength [I1]. The
evidence comparing the clinical efficacy of diode laser
and CO, laser are very few in literature. This double

[apeAipdn: 914121 - Eyve bexti: 1217121

EIZATQrH

H umeppeAdyxpwon twv olAwv epeavifetal Adyw G
uTrepPoAIKG evamdBeong Xpwotikwv Pehavivng amd
evepyd pelavokuttapa otn Baoikd otoifdda tou oto-
patkou emOnAiou [ 1] Mmopel va eivar puaioloyikd | va
oxetiCetal pe v eUAY. [Napdho mou n umeppeAdyxpw-
on twv olAwv eivar améAuta kaAorBng, epgpavicetar wg
aioBnukdg MPoPAnuatiopds oe dtopa Tou XapoyeAouv
ouxvd, emeidr| Ta oUAa gaivovtar pavpa. H euaiohoyikr
peAdyxpwon eival yevetikd mpoadiopiopévn, aMd dmwg
uttootripige 0 Dummett, o BaBudg pehdyxpwong oxeti-
(etal PEPIKWG PE PNXAVIKY, XNUIKA Kal @UOIKY Siéyepaorn).
H otopatikr| peddyxpwon epgaviletal oe mooootd 60%
ota oUAq, 61% otn okAnpr umepwa, 22% otn pepPpdvn
Tou BAewoydvou kai 15% otn y\wooa. To upnAdtepo
T0000Td OUAIKAG HEAdyXpwong €xel Kataypd®el otnv
TIEPIOXT] TWV TIPOOTIEPUKSTWY OUAWY KATw amd ta dvw
kal kétw mpdabia, eve eival Aiydtepo opatr| otny ori-
oBia mepioxr [2,3,4].

H umepehdyxpwon twv olAwv eival pia xeipoupyiki
Siadikaoia otnv oroia ol UTePPEAaYXPWHATIKEG TTEPIO-
x€G apaipouvtal [5] O1 didpopeg Texvikég agpaipeong
NG peNdyxpwang éxouv Treplypagel otn BiBAioypagia,
OTwg n agaipeon Pe vuotépl [6], oulektopr [7], kpuo-
XEIPOUPYIKT), NAEKTOOXEIPOUPYIKY, XNHIKOI TTApdyovTeg
omwg 90% @aivoin kar 95% owvdmveupa [8], amotpifr
pe @pELeg diapavtioy, laser Nd:YAG, 6108ikd laser npi-
aywyou kai laser CO,,

O aktiveg laser epgaviCouv ugnAr cuvdeeia yia Ty
aipoo@aipivn kai ) peAavivn kar og éva CUYKEKPIPEVO
prikog kUpatog 800-980nm, otoxelel Toug pahakouq
iotouc. Eival, emopévag, 16avikd via apaipeon umeppe-
AMyxpwong Twv olhwv [9]. @swpouvtar Aiydtepo emep-
Batikég, evalaktikr| emAoyr| TG CUMPATIKAG XEIPOUpYI-
KNG TEXVIKAG TTOU £POAVICEl JETEYXEIPNTIKEG ETTITTAOKEG
émwg 1évo, oidnua kar eieypovr [10].

To laser CO, éxel wg péoo aépio dio&eidiou Tou dv-
Bpaka kar exmépmer evépyeia ota 10600nm. ‘Otav ta
laser xpnoigoroiolvtal otn Xelpoupyikr) otnpi¢ovra
otnv apxn g "emAextikig ewtobeppdiuong (EGOAN),
Katd tnv oTToia TO laser kataotpéPel To UMTOOTPWUA TTOU
TIEPIEXEI XPWHOPOPA, EVW TIPOKAAEl 600 T duvatdv pi-
KpOTEPN BAAPN oTOUG TIAPAKENPEVOUC 1ITOUC. 2UVETTKG,
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blinded prospective study was undertaken to evaluate
the effectiveness of diode laser and CO, laser in gingival
depigmentation in patients using split mouth technique.

MATERIALS AND METHODS

This double-blinded study was conducted at Depart-
ment of oral and maxillofacial surgery, Rajas dental col-
lege and hospital, Tirunelveli from February 2013 to No-
vember 2015. Institutional ethical approval was obtained
from the same institute. Ten patients requiring gingival
depigmentation were selected from pool of a patients
reporting to Rajas Dental College. A signed informed
consent was obtained from all patients willing to partici-
pate in this study. All patients were evaluated by Primary
investigator. A total of 20 (N=20) anterior segments
were treated: among which 10 (n=10) were random-
ized and assigned to the CO, & Diode Laser group using
flip-coin method by co-investigator.

Patients underwent periodontal therapy consisting of
oral hygiene instructions and full mouth oral prophylaxis
prior to depigmentation. Pre-operative photographs &
Post-operative radiographs were obtained with a digital
camera with standardized settings for grey, white, black,
a cm scale with standard lighting and backdrop. Macro-
scopic distribution and colour of the pigmentation of all
surfaces were recorded in detail.

INCLUSION CRITERIA

— Patient with healthy periodontium

— Patients between 18-40 year of age

— Presence of Melanin pigmentation with score of 3
(Dummett-Gupta Oral Pigmentation Index) (DOPI)

EXCLUSION CRITERIA

— Presence of systemic diseases

— Severe Periodontal Diseases

— Patients who have the habit of smoking.

The primary investigator was blinded about the alloca-
tion of segment evaluated the primary and secondary
parameters like colour of the gingiva, bleeding, difficul-
ties of the operator, pain perception of patient and
post-operative wound healing. The parameters were
evaluated intra- operatively and post-operatively till 4th
week of follow-up.

DIODE LASER TECHNIQUE:

Topical anesthetic was applied to the surgical field. The
patient, surgeon and the assisting personnel were pro-
vided with protective eye goggles in compliance with
the FDA laser safety rules. The diode laser unit tip (Pi-
casso, AMD laser technologies, USA; wavelength 810
nm) [Figure 1] was preset at 0.5-1.5 watts continuous
wave (CW) mode and angled at 45 degrees. Small
brush like strokes back and forth with gradual progres-
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n Xeipoupyikr pe laser CO, Ba umopodloe va nepiypa-
el WG EMAEKTIKY WG TTPOG TOUG 10ToUG. To TTAEOVEKTN-
pa autou eival mwg To laser CO, dev eivar emAextikd
WG TTPOG TIG XPWOTIKEG, KAl £T01 TOOO PEAQYXPWHATIKEG
600 Kal PN HEAAYXPWHATIKEG Seppatikég BAGPeq pro-
pouv va otoxeuBolv pe to prikog kipatog tou CO,
[l '] Ta otoixela mou ouykpivouv TNV KAIVIKY) armoteAe-
opaukdtnra tou diodikoy laser kai tou laser CO, eival
TOAU Teplopiopéva otn BiBNoypagia. Auty n OmAd
QA avadpopikl PeAETn TpayuatoroiBnke yia va
agiohoynBel n amoteheopatikdtnta tou diodikoy laser
kai tou laser CO, otnv umeppehdyxpwon Twv oUAwv og
aoBeveic oe SIAPOPETIKEG TIEPIOXECG TOU OTOATOC,

YAIKA KAl ME©OAOI

Aut] n SIMAd QA pelétn mpayuatoroifBnke oto
TuApa 2topaukig kar TvaBompoowrikig Xeipoupyi-
krG, Tou Odovuatpikol KoMeyiou kar MNMavemotnuiou
Rajas, oto Tirunelveli amd tov ®ePpoudpio tou 2013
€wq 1o NoépBpio tou 2015. H Beopikr éykpion deovto-
Aoviag Mbnke amd to dio Ivotitouto. EmeAéynoav 10
aoBeveic mou xpeidovrav Bepareia ureppeAdyxpwong
Twv oUAwv amd pia de€apevr) aoBeviv tou Odovuiatpl-
koU KoMeyfou Rajas. ArfjpOnke €yypapn ouvaiveon amd
6Ahoug Toug aoBeveic ou emBupoUoav va CUPHETEXOUV
oe autry T perétn. Olor o1 aoBeveic agiohoyriBnkav
amnd Tov KevIpIKS €peuvnT TNG HEAETNG. Oeparmelon-
kav ouvoikd 20 (N=20) mpdoBia tpripata: petalu twv
omoiwv 10 (n=10) tuxaiomoiBnrkav kar avatébnkav
omv opdéa laser CO, kai 6108ikol pe otpiyipo vopi-
oHatog amd AMo epeuvnt TNG HEAETNG.

Or aoBeveic umoPArBnkav oe meplodovtikr Bepareia
mou TepINdpPave oe 0dnyleG OTOPATIKAG UyIEVAG Kal
mAfpn kaBapiopd otépatog mpiv v Bepareia g
uTrEPPEAAYXPWONG. ARMONKaV TIPOEYXEIPNTIKEG QWTO-
YPAPIEG KAl PETEYXEIPNTIKEG AKTIVOYPAPieG Ye pia Yynel-
akry kdpepa pe turomoinpéveg pubpioeig yia to ykpico,
TO AeUKd, To padpo, pia khiyaka cm pe ummkd QuTiopo
Kal @ovto. H HakpooKoTTIKY KATavour] Kal TO XpWHa TNG
HEAAYXPWONG OAWV TV EMEAVEIDV Kataypd@nKav Ae-
TTTOPEPWG,.

KPITHPIA EMIAOTHX

— AcBevric pe uyiEg TTepioddvtio

— AoBeveic petau 18-40 etwv

—"Ynapgn perdyxpwong pe tipr 3 (Aelktng 2Topatikig
Meldyxpwong katd Dummett-Gupta) (A>MDG).

KPITHPIA ATTOKAEZMOY

—"Ymap&n ouoTNPATIKWV VOO IATwV

— 20oPapd meplodoviikd voorjuata

— AoBeveic ou éxouv TN ouvriBeia Tou Kamviopdatoc.

H katavopry twv tunpdtwv via tov KUpIo epeuvnTi
Atav ey, kar n a&loAdynon agopoloe KUPIEG Kal
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Fig. I: AMD Diode
Laser Picasso, Usa
Eik. I: Aiodiké Laser
AMD Picasso, HMA

Fig. 2: Novapulse Lx-
20 Sp Surgical Laser
Ei. 2: Xeipoupyikd
laser Novapulse Lx-
20 Sp

sion deeper along the same initial laser incision to re-
move the tissue. For the de-epithelialization procedure,
400 um strippable fiber was used with a power setting
of 1.5 watts initially in pulsed wave mode (PW) set at
0.20 ms of pulse duration and 0.10 ms of pulse interval.

CO, LASER TECHNIQUE:

The ablation using CO, laser was performed by a flex-
ible fiber Luxar NovaPulse X-20 SP [Figure 2] surgi-
cal laser, the predecessor of LS-1005. The repeated A5
Super Pulse mode was applied at 3 watts, 20 Hz, 10
milliseconds, with a 0.8 mm spot size.

PARAMETERS ASSESSED:

The parameters assessed were colour of the gingiva,
bleeding during the procedure, difficulties of the opera-
tor, perception of pain by the patient and post-opera-
tive wound healing

COLOUR OF THE GINGIVA:

To evaluate the colour of the gingiva, pre-operative
photographs was taken one week before the procedure
and post-operative photographs were taken at first, sec-
ond, third and the fourth week after the procedure of
depigmentation. The primary investigator was blinded
about the allocation of segments either to CO, or diode
laser and evaluated the pre-operative, post-operative
photographs using DOPI scale [ 12].

Dummett-Gupta Oral Pigmentation Index (DOPI):

0 = No clinical pigmentation (Pink tissue)

| = Mild clinical pigmentation (Light brown tissue)

2 = moderate clinical pigmentation (Brown tissue)

3 = Heavy clinical pigmentation (Deep brown or Black
tissue)

Subramanian et al./Subramanian kai ouv.

SeutepeUoUTEG TTAPAPETPOUG OTTWG TO XPWHA TwV OU-
Awv, TNV aigoppayia, tig duokoAieg Tou emepPaivovea,
v avtiAngn mévou tou acBevr Kai Tt PETEYXEIPNTIKA
emouAwon tou Tpalpatog. O1 mapdpetpol agloloyritn-
Kav SIEYXEIPNTIKA Kal PETEYXEIPNTIKA PEXPI TNV TETAPTN
eBdopdda mapakohoubnong.

TEXNIKH AIOAIKOY LASER:

Xopnynbnke tomkd avaiobntuikd oto Xelpoupyikd Tie-
6io. O aobBeviig, o xelpoupydc kai to Bonbnuikd mpo-
OWTIKS (OPECAV TIPOOTATEVTIKA YUANId Og CUPHOP-
Qwaon pe Toug Kavdveg acpaleiag laser tng FDA. To
pUyxog NG ouokeurg Siodikou laser (Picasso, AMD te-
xvohovieg laser, HIMA, prikog kdpatog 810nm) [Eikdva
11 fAtav puBpiopévo ek Twv MPOTépwY Otn Aertoupyia
0.5-1.5watt ouvexouc kipatog (2K) kar oe ywvia 45
polpwv. a va apaipedel 0 101G papPOOTNKAV HIKPEG
KIVAOEIG Xpriong TvéAou edmpdg Kai Tow e otadia-
Kr) mpowbnon Babutepa katd prikog NG id1ag apxikig
Topng laser. Ta ) &iadikaoia and-emBnhiomoinong,
xpnolporoienke amoyupvwtr orukr iva pe pubuion
1oxUoq |.5 watt apxikd oe Aertoupyia maipikoU kdpatog
(MK) puBpiopévn ota 0.20ms maiuikrg didpkeiag Kai
0.10ms Trahpikou diaheiypatoc.

TEXNIKH LASER CO,;

H e&dxvwon e to laser CO, mpayuatornoinfnke pe pia
ehaotikr| orruikr| fva Luxar NovaPulse, LS-20 SP [Eikéva
2] xelpoupyikoU laser, tov mpokdtoxo tou LS-1005. H
emavahapPavopevn Aertoupyia A5 Super Pulse epap-
poéotnke ota 3 watt, 20 Hz, 10 milliseconds, pe eotiakd
péyeBog 0.8 xINlooTtwv.

NAPAMETPOI T1OY EKTIMHOHKAN:

O1 mapdpetpol TTou ekTiuiBnkav ATav To XpwHa Twv ou-
Awv, n argoppayia katd twn didpkeia g diadikasiag, ol
SuokoNeg Tou emepPaivovta, n avriAnyn mévou ano tov
aoBevr| Kal N PETEYXEIPNTIKY EMOUAWON TOU TPAUPATOG,

XPOMA TON OYAQN:

Na va agohoynBel 10 xpwpa Twv ovAwv, Ajednkav
TIPOEYXEIPNTIKEG PWTOYpAPieg pia eBdopdda mpiv T
Siadikacia kal HETEYXEIPNTIKEG QuToyPapieg ArjpOnkav
Katd v mpwtn, deltepn, Tpftn Kkal tetaptn efooudda
petd n Siadikaoia g Beparneiag g ureppeAdyxpw-
onG. O kevtpIkdG epeuvnTig ATav TUPASS yId TV Katd-
vopr| Twv TUNpdtwy via to laser CO, efte To SI100IKS Kkal
aglohoyrBnKav ol TPOEYXEIPNTIKES, HETEYXEIPNTIKEG Pw-
ToyPaYieg Xpnolpomoldvtag TV kKAjpaka A>MDG[12]

Agficeng  2topatkric Mehdyxpwong Dummett-Gupta
(AXMDG):

0=Kapia kAvik pehdyxpwon (pod 10tdg)

[="Hma kAhivikr] peAdyxpwon (avoiktd Kageé xpwpa
10tou)
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BLEEDING:

Bleeding was assessed by the primary investigator in-
tra-operatively and immediate post-operatively. It was
evaluated as

A. None

B. Slight

C. Moderate

D. Severe

DIFFICULTY OF THE OPERATOR:

Difficulty of the operator was assessed by the primary
investigator intra-operatively using the Visual Analogue
Scale.

PAIN:
Pain was assessed using Visual Analogue Scale

WOUND HEALING:

Wound healing was assessed by the primary investigator
clinically on the first, second, third and the fourth week
post-operatively. It was evaluated by using healing index
by Landry et al [I3].

ASSESSMENT OF PATIENT OPINION ON ESTHETIC
CHANGE:

Esthetic change was assessed by using Visual Analogue
Scale

STATISTICS:

The collected data were tabulated and statistical analysis
was performed using the SPSS (SPSS Inc., Chicago IL)
version 25. To compare the mean difference between
the two groups for difference in the colour of the gingi-
va, bleeding, difficulties of the operator, pain perception
of patient and post-operative wound healing. unpaired
student ‘t’ test was used. P< 0.05 was considered sig-
nificant.

RESULTS:

COLOUR OF THE GINGIVA:

The colour of the gingiva was assessed post-operatively
for both the CO, and diode group at first, second, third
and fourth week. Both the CO, and diode group had
similar results at the end of Ist and 2nd week. But at the
end of 3rd week and 4th week, the degree of pigmenta-
tion was less in diode group compared to the than CO,
laser group. A significant difference was observed in the
colour of the gingiva between the diode and CO, group
(p value=0.047) (Table I, graph | and Il) [Figure 3, 4, 5].

BLEEDING:

There was no significant difference in the bleeding be-
tween both the groups intraoperatively with the data
described in table 2 (p value = 1.00) however, we ob-
served a marginally significant difference between the

Tépog 22, No 3,2021/Vol 22, No 3, 2021

2=MeétpIia KhvIKr] peAdyxpwon(kagé 10tdq)
3=20Bapr] KAVIKA Herdyxpwaon(2ZkoUpo kaé f pavpo
XpWHa 1otoU)

AIMOPPATIA:

H aipoppayia extprbnke amd tov Kevipikd gpeuvntr
Sieyxelpnuikd kar dueoa peteyxelpnuikd. AglohoyriOnke
C

A. Kapia

B. EAagpd

C. Métpia

D. 2oBapA

AYZKOAIA TOY EMEMBAINONTA:

H Suokolia tou emepPaivovta ekupribnke amoé tov ke-
VIPIKO epeuvnT OleyXelpnTIKE XPNOIJOTIoIMVIAG TV
Orrukry Avahoyikr) Khipaka.

MONOZ:
O mdévog extiprBnke xpnorgoroioviag tnv Orrukr Ava-
Aoyikr) Khipaka.

EMOYAQXH TPAYMATOZ:

H emoUAwon tou Tpalpatog ektirBnke amod Tov Kevipl-
KO gpguvnT KAVIKG Katd v mpwtn, deUtepn, Tpftn Kka
Tétaptn efSopdda peteyxeipnuikd. AgiohoyriBnke xpn-
olporoidviag to deiktn emovAwong amd toug Landry
kai ouv.[13].

EKTIMHZH THX AMOWHX TOY AZ©ENH MMA THN
AZOHTIKH AAAATH:

H aiobnukry aMayr| ektigrBnke XpnolgoToIovTag thy
Ormukry Avahoyikr) Khipaka.

STATIZTIKA:

Ta Sedopéva mou cUMEXBNKav ouvoyiotnkav Kai mpay-
patoroiinke otauiotikr avdhuon XPnoIdoToInvVIag To
SPSS(SPSS Inc., Chicago IL) éxboon 25. Na va ouykpiBel
n péon diagopd petall twv SUo opddwy via SilapopEg
OTO XPWHA Twv oUAwY, TNV aijoppayia, Tig SUoKoNEeg
Tou emepPaivovta, TV aviiAnyn tou mévou Tou acBevry
Kal TN HETEYXEIPNTIKY EMOUAWON TOU TPAUPATOC, XPNol-
poroiOnke pn ouleuypévo ttest. To P<0.05 BewpriBn-
KE OTATIOTIKA ONUAVTIKO.

AMNOTEAEZMATA.

XPOMA TON OYAQN:

To xpwpa twv oUAwV ekTIUABNKe PETEYXEIPNTIKE TG00
yia v opdda CO, oo kar yia oudda d108ikoy laser
v Tpwtn, deltepn, Tpftn kai tétaptn efdoudda. Kai
o1 800 opddeg eppdvioav Tapdpola amoteAéopata oto
T€NOG NG TPWTNG Kar deltepng efdopadag. Ouwg, oto
TENOG TNG TPING Kal TéTaptng eBdopadag, o Babudg pe-
Ayxpwong Atav pIkpdtePog otnv opdda diodikou laser
O€ Oxgon pe v oudda laser CO,. Znuavuikr diapopd
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Fig. 3: (a) — Pre—Oprati Photograph (b) Imediate Post — Operative Photograph using Diode laser.

Eix. 3: (a) Mpoeyxeipnukr] ewtoypagia (b) APeon PETeYXEIPNTIKY GWTOYPAPia Xpnolomoldviag Siodiko laser.

Fig. 4: (a) - Post Operative Photograph Ist Week using Diode laser (b) Post Operative Photograph 2nd Week using CO, laser.
Eix. 4: (a) Meteyxeipnukr) ewtoypagia v mpwtn efdoudda petd tn xprion tou d10dikou laser (b) Meteyxeipnukr guwtoypagia tn Seltepn
efdopdda petd i xprion laser CO..

3 {
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Fig. 5: (a) - Post operative image 4th ek using Dlode laser (b) Post operative image 4th week using CO, laser.
Eik. 5: (a) - Meteyxeipnukr} @wtoypagia tv tétaptn efdopdda petd t xprion diodikou laser (b) Meteyxeipntikr pwtoypagia ) €taptn

efdopdda petd ) xprjon laser CO,,

diode and CO, group during immediate post-operative
period (p value=0.0632).

DIFFICULTY OF OPERATOR:
There was no significant difference between both the
groups in the difficulty of the operator (p value=1.00)

ASSESSMENT OF PAIN BETWEEN DURING OPERA-
TIVE AND ONE DAY POST OPERATIVE PERIOD:
On recording the pain intra-operatively, immediate post-
operatively and st day post-operatively, there was no
difference in the pain perception between the groups as
given in table 3. (p value=1.00), immediate post-opera-
tively (p value=1.00), |st day post-operatively.

TIapatnEronKke oTo XPWHa Twv oUAwV PETa&y TG opd-
6ag 6106ikou laser kar CO,(p value=0.047) (Mivakag I,
ypdenua | kar Il) (EIKONEZ 3, 4, 5).

AIMOPPATIA:

Agv utjpxe onpavukr diagopd otnv alpoppayia Je-
TagU kal twv dUo opddwv dieyxeipnuikd pe ta Sedo-
péva mou Teplypdgovtal otov mivaka 2(p value=1.00).
Qotdoo, mapatnprioape pia opiakd onpavtiky diago-
pd peta&l g ouddag diodikoy laser kar CO, katd v
dueon peteyxeipnukr) mepiodo(p value=0.0632).

AYZKOANIA TOY EMEMBAINONTA:
Agev mapatnerBnke onpavukr diagopd YETagy kal Twv

Apxeia EMnvikrig Ztopatikig & M'vaBompoowrikrig Xeipoupyikrig/
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Table 1

3rd week
Type of Laser No Pigmentation Mild
Diode laser 2(20%) 7(70%)
CO; Laser 1(10%) 8(80%)
p Value 0.047*
Mivakag 1

TpiTn €630opada

Tumog Laser Kapia peAdyypwon ‘Hma

AL0BIKO laser 2(20%) 7(70%)
Laser CO, 1(10%) 8(80%)
T p 0.047*

Graph 1/Ipaenua 1

Colour of the gingiva at the end of 3rd week/
Xpwua Twv oUAWV 0To TEAOG TG TPITNG
epdouddac.

8

Il Diode/
Al0d1kO

M co,

o~

No of patients/AplBuog acBeviv
N

0
No pigmentation/ Mild/ Moderate/
Kapia Hrua Métpla
HEAAYXPWON

ASSESSMENT OF WOUND HEALING:

Statistically, there was marginally significant between
the CO, and diode group in the Ist (p value=0.0632)
(Graph Ill) and 2nd week (p value=0.037). At the end
of 3rd (p value=1.0) and 4th week (p value=1.0), there
was no significant difference between the two groups.

ASSESSMENT OF ESTHETIC OPINION:
The esthetic perception was assessed at the end of 4th

Topog 22, No 3,2021/Vol 22, No 3, 2021

Colour of gingiva - Comparison between 3rd and 4th week

4th week
Moderate No Pigmentation Mild Moderate
1(10%) 2(20%) 7(70%) 1(10%)
1(10%) 1(10%) 8(80%) 1(10%)
0.047*

XpWwUa TwV OUAWY - ZUYKPLOT METAEU TPITNG KAl TETAPTNS £ROOUAdAC

TérapTn e63opada

Métpia Kapia peAdyxpwon ‘Hma Métpia
1(10%) 2(20%) 7(70%) 1(10%)
1(10%) 1(10%) 8(80%) 1(10%)

0.047*
Graph 2/Fpapnpa 2

Colour of the gingiva at the end of 4th week/
Xpwua Twv OUAWV OTO TEAOG TNG TETAPTNG
epdouddac.

8

8

M Diode/
Al0d1kO

M co,

o

No of patients/AplBuog acBeviv
S

0
No pigmentation/ Mild/ Moderate/
Kapia Hrua MéTpla
HeAAyXPwON

SUo opddwv doov agopd tn duokoAia Tou emepfaivo-
vta (p value=1.00).

EKTIMH2ZH TOY TMONOY METAZY TON AYO
OMAAQN AIEPXEIPHTIKA KAl MIA HMEPA METET-
XEIPHTIKA:

Kataypdpovtag tov mévo Sleyxelpntikd, dUeoa JETey-
XEIPNTIKA Kal KaTd TV TTOWTN PETEYXEIPNTIKA NUEEQ, Sev
urpxe diagopd otnv avtiAnyn tou Tévou Petagy twv
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Graph 3/Mpapnua 3

Wound healing at the end of 4th week/
EmouAwon Tpaupatog oto TEAOG NG
TETAPTNG RdouAdAG.
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week. Regarding the aesthetic consideration diode laser
group scored more satisfaction than CO, laser study

group.

DISCUSSION

Since the procedure with lasers is relatively painless,
zero downtime, post-surgical dressings or sutures, mini-
mal recurrence of pigmentations, patient compliance is
much better compared to the conventional techniques
used for depigmentation. [14, 15, 16] CO, laser intro-
duced in 1965 by Polanyi & associates, CO, laser wave-
length is absorbed by water based tissues resulting in
vaporization of intra and extra cellular fluid & disintegra-
tion of cells. Collateral thermal damage s less

Diode laser was introduced in 1995. The diode laser is
a solid-state semiconductor laser that typically uses a
combination of Gallium (Ga), Arsenide (Ar), and other
elements, such as Aluminum (Al) and Indium (In), to
change electrical energy into light energy. The semicon-
ductor diode laser is emitted in continuous-wave or
gated-pulsed modes, and is usually operated in a contact
method using a flexible fibre optic delivery system [17]

In this study, A total of 10 patients clinically diagnosed
grade 3 (heavy clinic melanin pigmentation) with gingival
hyperpigmentation were enrolled for this study. They
were aged between [8-23 years. Mean age of male and
female patients were 19.2 years and 20.5 years respec-
tively. In a study by Simsek Kaya et al [18], the patients
with untreated bilateral melanin pigmentation in the
anterior portion of the upper and lower gingiva were

opddwv omwe oaivetal otov mivaka 3.(p value=1.00),
dueoa peteyxeipnuikd(p value=1.00), mpwtn npépa pe-
TeyXelpNTIKA.

EKTIMHZH THX EMNOYAQ2H> TOY TPAYMATOZ:
>tauotkd, ummpxe oplakd onpavtkr diagopd  pe-
Tagl g opddag CO, kai di0dikoy oty Tpwt (p
value=0.0632) (Tpdonua lll) kar deltepn eBdopdda(p
value=0.037). >to téhog g Tpftng (p value=1.0) kai
Tétaptng eBoopddag (p value=1.0), dev urmpxe onua-
vuikr diagopd petall twv dUo opddwv.

EKTIMHXZH THX AIZOHTIKHX ANOWHX:

H aiobnukr avtiAngn ekupriBnke oto téAog NG Tétap-
™G efdopddac. Ooov apopd Ttoug aiobnuikolg mpo-
BAnpatiopoug n opdda tou diodikoU laser éAafe uyn-
Aotepn Babuohloyia oe oxéon pe tv opdda tou laser
CO.,

2!

2YZHTHZH

Emeidn n Bepameutikr) Siadikaoia pe ta laser eivar oxet-
K4 aviduvn, XwpiG XPOoVIKA Kevd, JETEYXEIPNTIKEG KOVI-
€G 1] PAMKATA, EAAXIOTN UTTOTEOTTH TWV HEAQYXPWOEWY,
N oupudpewon tou acbev eival MOAJ kalitepn oe
OUYKPION HE TIG KAAOIKES TEXVIKEG TTOU Xpnaidorolin-
Kav yia v aeaipeon twv peayxpwoewv( 14, 15, 16].
To laser CO, eiorjx0n to 1965 and toug Polanyi kai
OUV., TO PAKOG KUPATAG Tou amoppo@dtal amd 10toug
udatkiig Bdong pe ouvénela v eEGtpion Tou evoo- kal
egwkuttapikoU uypou kar tn didhuon twv kuttdpwy. H
niapdmieupn Beppikr) BAGPN eivar pikpdtepn.

To 61001kd laser eiorxOn to 1995, MNMpdkertar yia éva
laser nuiaywyou otepedg KatdoTaong TTOU XPNOIKOTION-
el umkd éva ouvduaopd dMiou(Ga), ApoevikoU(Ar)
kal AMwv otoixeiwy, dmwg Ahoupivio(Al) kar Ivaio(In),
yia T HETABOAr TNG NAEKTPIKAG EVEPYEIQG OE QWIEIVA
evépyeld. To Si100Ikd laser nuiaywyoU exméUTeTal efte
O€ OUVEXEG KUPA 1] O TIAAUIKA HOP®r| Kal Asitoupyel
ouvABwg pe pia péBodo emagrg xpnaolyoToIvvIag éva
ovotnpa diavoprg eukapmmng omukig vag[ 1 7].

2€ aQuTA TN PeAETn, ouppeteixav ouvolikd 10 aoBeveig
Tou dlayvwotnkav KAIVIKG e UepeAdyXpwan Twv ou-
Awv Tpitou Babuoul(cofapr] KAVIKY peAdyxpwon). H
NAikia Toug rtav petagy 18 kar 23 etdv. H péon nAikia
TV avdpwv Kal yuvaikgv aoBevav frav 19.2 kai 20.5
€N avtiotoixa. 2e pia peAétn amd toug Simsek Kaya
kai ouv.[ 8], ol aoBeveic n pn Bepameupévn apoimieupn
peNdyxpwon otnv mpdobia mepioxr| Twv dvw Kal KATw
oUAwv a&loloyrinke wg cofBapr] cUPEWvVa Pe Ta KPITH-
pia twv Dummett kar cuv.

Kai otug dUo opddeg g peAétng, oto TéAog NG Tpw-
NG fSopAdag To XpWHa Twv olAwv dev ePPAvIoE pe-
Myxpwon og 2(20%) ek twv acBevay, eve oe 8(80%)
aoBevelc ummpxe pia Ama perdyxpwon. MNMapdpoia eu-
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Table 2
Assessment of bleeding

Type of Laser No Bleeding Mild

Diode laser 10(100%) 0(0%)

CO; Laser 10(100%) 0(0%)

p Value 1.00
Mivakag 2

EkTiunon Tng awpoppayiag

Tumog Laser Kapia aipoppayia ‘Hma

AL0BIKO laser 10(100%) 0(0%)

Laser CO, 10(100%) 0(0%)

T p 1.00
Table 3

Pain Immediate Post-op

evaluated as severe according to modified Dummett et
al criteria.

In both the study group, at the end of |st week the co-
lour of the gingiva revealed no pigmentation in 2(20%)
of the patients, while in 8(80%) of the patients there was
a mild pigmentation. Similar findings have been reported
by Murthy MB et al [ 19] who observed that in | st week,
the colour of the gingiva was pink with an uneventful
healing. Diode lasers are concentrated at 800 to 980 nm
has high affinity for substances with chromopores such
as hemoglobin and melanin. They are ideal for treating
soft tissues especially for gingival procedures such as gin-
givoplasty, gingivectomy and curettage. [19]

In this study, patients treated with diode laser at the end
of 3rd week, the gingiva in 2(20%) of the patients had
no visible pigmentation. 7(70%) of the patients had mild
pigmentation and |(10%) had moderate pigmentation.

Topog 22, No 3,2021/Vol 22, No 3, 2021

Intraoperative Bleeding

AlgyXeIpNTIKA aipoppayia

Parameter Mild pain Moderate pain

Diode laser 10(100%) 0(0%)

CO, Laser 10(100%) 0(0%)
Mivakag 3

APECOG HETEYXEIPNTIKOG TTOVOG

Mapaperpog "Hmiog mévog MéTpiog movog
ALOBIKO laser 10(100%) 0(0%)
Laser CO, 10(100%) 0(0%)

Immediate postop Bleeding

Moderate No Bleeding Mild Moderate

0(0%) 0(0%) 2(20%) 8(80%)

0(0%) 0(0%) 0(0%) 10(100%)
0.0632*

Apean HETEYXEIPNTIKA aipoppayia

Métpia Kayia aipoppayia ‘Hma Métpia

0(0%) 0(0%) 2(20%) 8(80%)

0(0%) 0(0%) 0(0%) 10(100%)
0.0632*

Assessment of pain between during operative and one day post operative period

Pain Immediate 1st day Post-op

Mild pain Moderate pain P Value
10(100%) 0(0%) 1.00
10(100%) 0(0%)

EkTiunon Tou névou katd tn JIEYXELPNTIKI TEPI0d0 KAl UIA NUEPA UETEYXELPNTIKA

Moévog pia nuépa PETEYXEIPNTIKA

‘Hmiog mévog MéTpiog movog Tipi p
10(100%) 0(0%) 1.00
10(100%) 0(0%)

priuata éxouv avaeepBel amd toug Murthy MB kar ouv.
[19] Tou mapatripnoav mwg v mpwtn gfdopdda, to
XPWHA Twv oUAwV ATav podOXPOUV HE AOUPTTIWHATI-
k| emoUAwon. Ta 610dikd laser mou Aertoupyolv ota
800-980nm €xouv uPnAr} cuvdeeia yia uOoTEWHATA
HE XpwHOPdPa Omwe n aigooeaipivn kai n peiavivn.
Eivar 1davikd yia tnv Bepareia paakdv iotwv e1dikd yia
OUAIKEG ETTEUPRATEIG OTTWG N OUNOTTAQOTIKY, N OUAEKTOWN
kai n anogeon[19].

2€ autr) ™ Pehétn, otoug aoBevelg ou BeparetBnkav
pe G108IkS laser oto TéAog NG TEftng €Bdouaddag, ta
oUAa oe 2(20%) ex twv acBevwv dev eppdviav opath
peAdyxpwon. 7(70%) ek twv aoBevawv eugdvidav rima
peAdyxpwon kai | (10%) eppdviCe pétpia pehdyxpwon).
21V opdda tou laser CO, |(10%) ex twv aobevav dev
eHEAvICe peNdyxpwon evw 8(80%) aobeveig mpoorii-
Bav pe Ama perdyxpwon kai [(10%) pe pétpia perdy-
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In CO, laser study group |(10%) of the patients showed
no pigmentation while, 8(80%) of the patients present-
ed with mild pigmentation and |(10%) with moderate
pigmentation. Phimon Atsawasuwan et al [20] clinical
reports says that after ablating the epithelium with the
Nd:YAG laser, the wound was covered with some dried
and charred epidermis. The wound was almost healed
completely within 3 weeks. The colour of ablated gin-
giva was dark pink in some areas.5

In diode laser study group at the end of 4th week the
colour of the gingiva in 2(20%) of the patients had no
pigmentation. 7(70%) of the patients had mild pigmen-
tation and I(10%) had moderate pigmentation. In CO,
laser study group [(10%) of the patients had no pig-
mentation. 8(80%) of the patients had mild pigmenta-
tion and 1(10%) had moderate pigmentation. These
results were in accordance with the results observed by
Sushma Lagdive et al [21] who studied and compared
the effectiveness of diode laser and scalpel technique,
they concluded that there was significant improvement
in colour of the gingiva at the end of 4th week.

The diode laser causes minimal damage to the perios-
teum and removes a thin layer of epithelium cleanly.
Healing takes a longer duration wit procedures per-
formed with lasers, a sterile inflammatory reaction oc-
curs after laser use ensuring a uneventful healing [22, 23]
Bhanu noted that one of the advantages of diode laser is
sealing of blood vessels up to 0.5 diameter in surround-
ing tissue, one advantage of it, is homeostasis and conse-
quently dry treatment sites. [24]. In both the study group
all the patients 10(100%) had moderate bleeding dur-
ing the time of procedure. M Bhanu Murthy et al stated
that gingival depigmentations with diode laser had less
intra operative bleeding compared to scalpel technique.
Carlo Mairana et al employed a superpulsed diode laser
in oral surgery and observed instant coagulation of the
surgical site intraoperatively [25]. Bleeding seen during
lasers is due to vasodilation of blood vessels. Measurable
changes in small vessel components of lamina propria
were not seen, in diode laser treated sites [26].

In diode laser study group, 20% of the patients had slight
bleeding and 8(80%) had moderate bleeding in the im-
mediate post-operative period compared to CO, laser
study group, where all the patients 10(100%) experi-
enced moderate bleeding. The bleeding could also be
explained on the depth of ablation where the CO, laser
penetrates deeper than depth required to remove the
pigmentation [27].

The operators found no difficulty while treating the pa-
tients and was easy in all the patients 10(100%) in both
the study groups. This finding was in line with Simsek
Kaya et al and Amit Bhardwaj et al observed that from
the operator’s point of view, the laser technique was
easier and faster to perform than the epithelial excision
technique [ 17][28].

Subramanian et al./Subramanian kai ouv.

XPWan. 2TV KAVIKA peAétn Twv Phimon Atsawasuwan
kal ouv.[20] avagépetal Twg Petd v eEdxvwaon tou
embnAiou pe laser Nd:YAG, to tpadpa kaAiebnke pe
Enpo kar eoxaporoinpévo embrhio. To tpalpa emou-
AwBnke oxeddv MAfpwg evidg 3 eBdopddwy. To xpwpa
TV eEaXVOPEVWY OUAWV rfTtav okoUpo podoxpoo o€
OPICHEVEG TIEPIOXEG.

2tV opdda tou diodikoU laser oto téAog NG TETap-
NG €Bdopddag to Xpwua Twv oVAwv oe 2(20%) ex Twv
aoBeviv dev eppdvie peNdyxpwan. 7(70%) ek Twv
aoBevav eppdvicav Ama peAdyxpwon kai | (10%) ep-
@dviCe petpia perdyxpwon. 2tnv opdda tou laser CO,
[(109%) ex twv aoBevwv Sev eu@dviCe peAdyxpwon,
8(80%) ex twv acBevwv eppdviCav Ama perdyxpwon
kar 1(10%) eppdviav pétpia perdyxpwon. Autd ta
anoteAéopata Atav oe oUPewvia e Ta amoteAéopata
Twv Sushma Lagdive kai ouv.[2 1] mou pyeAétnoav kai ou-
VEKQIVAV TNV aOTEAEaPaTIKSTNTA Tou S1odikou laser kal
NG TEXVIKNG HE TO VUOTEPI, Kal KatéAn&av Twg utfpxe
onpavukr BeAtiwon oto Xpwpa twv olAwv 0To TEAOG
NG tétaptng efdopddag.

To 8108ikd laser mpokahel ehdxiotn PAAPn oto mepiod-
OTE0 Kal apaipel éva Aermd otpwpa embnhiou kabapd.
H emoulwon Siapkei mepioodtepo otic Bepameutikég
enepPdoeig pe laser, pia anootelpwpévn eAeyHovwdNg
avtidpaon mapatneeital Yetd m xprjon tou laser e&a-
o@ahiCovtag pia acupmmwpatiky emovhwon[22, 23] O
Bhanu onpeidvel mwg éva amd ta meovektriuata tou oi-
odikoU laser eivar n andéeealn twv alpoEOPwV ayyeiwy
Siapérpou €wg kar 0.5 xXINOOTWY oToUG TIAPaKeidevouq
I0TOUG, e TO TTAEOVEKTNHA TNG TNG OpoIdoTaong Kal, ou-
VETWG, Tou ateyvou Beparmeutikol mediou[24]. Kai otig
dUo opddec dhor o aoBeveic(100%) eppdvicav petpia
aipoppayia katd tn didpkeia tng diadikaciag. Or Bhany,
Murthy kar ouv. drjlwoav Twg or Bepareieg apaipeong
peAdyxpwong pe S108IkS laser epgadvioav pikpdtepn oi-
EYXEIPNTKY algoppayia oe olykpion pe v Bepareia
pe vuotépl. O Carlo Mairana kai ouv. xpnolporofnoav
éva umepmaApiké 81081ko laser otn Xelpoupyikr 2ZTéua-
TOG Kal Tapatrpnoav dueon mmMEn Tou Xelpoupyikoy Tre-
diou dieyxelipnuikd[25]. H aiyoppayia mmou mapatnpeital
pe ™ xprjon twv laser ogeiletal oty ayyeiodiacToAr
Twv aigoedpwv ayyeiwv. Agv rapatneribnkav petpry-
olpeg aMayég ota SIdeopa THAPATa TOU XOPiou Twv
HIKOWV ayyeiwv otig TrepIoxEG Tou BepamelBnkav pe
81061k laser[26].

>tnv opdda tou diodikou laser, 20% twv aobevav ep-
edvioav ehappd aipoppayia kai 8(80%) eppdvioav pé-
TPIa AIgopPayia otnv dUean PETEYXEIPNTIKY TTERIod0 o€
oUykpion pe v opdda tou laser CO,, oty orofa kai
ol 10(100%) acBeveic eupdvicav pétpia aipoppayia.
H aipoppayia pmopouoe emniong va egnynBei pe Bdon
0 BdBog g e€dxvwong eneidr to laser CO, dieiodyel
BaButepa oe oxéon pe to amartoupevo Pdbog yia v

apaipeon G perdyxpwong[27].
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There was no pain perceived by the patients during in-
tra operative period in both the study group 10(100%).
These findings was in resonance with the study of Azzeh
MM et al [29] who observed that all patients in his study
reported absence of pain intra operatively, immediately
postoperatively, and 4 days after the procedure. The ab-
sence of pain during lasers is due to the ability of the la-
ser beam to seal nerve endings [30] Pain reduction after
using lasers is due to the protein coagulum formed on
the wound surface that seals off sensory nerve endings
and it also acts as a biologic dressing. The rapid wound
healing after using lasers may be related to the photo-
biomodulation (PBM). PBM accelerates lymphatic and
blood flow resulting in reduction in toxins and contrib-
utes to a larger expression of collagen and elastic fibers
during the early phases of the wound-healing process.
This helps to reduce pain, enhance repair, and induce
regeneration thus promoting faster healing and return
to normal [317.

Ameet Mani evaluated the wound healing based on
the following scores. A. Complete epithelization, B.
Incomplete epithelization, C. Ulcer, D. Tissue defect
or necrosis. They stated that during immediate post-
operative period, grade C was scored by diode laser
method. At the end of Ist week the wound healing
scored grade B. In our study, All the patients in both
the studly group had excellent wound healing at the
end of 4th week. This was in agreement with Geethi
Gupta and MB Moorthy et al observed that healing
of laser wounds was slower than healing of scalpel
wounds, and a sterile inflammatory reaction occurred
after the procedure [32].

Amit Bhardwaj et al observed that both scalpel tech-
nique and diode laser, on 30 days revealed restoration
of normal features of the gingiva without any scar for-
mation. Thus, the healing of the depigmented gingiva
was uneventful irrespective of the techniques used.25
Geethi Guptha et al [33] stated that compared to scal-
pel surgery, diode laser showed delayed healing. No
adverse events were noted at | week and | month
post operatively with either of the techniques. Basser
Ali Abdullah et al [34] observed that the use of diode
laser is associated with delayed healing compared with
Er Cr YSGG.

On evaluating the esthetic outcome of the procedure,
all the patients 10(100%) had a significant improvement
in their aesthetics in diode laser. In CO, laser study
group 2(20%) had better aesthetics and 8(80%) had
beautiful aesthetic appearances. These results were in
accordance with Esen et al. observed similar results. [35]
Regarding the aesthetic consideration diode laser group
scored more satisfaction than CO, laser study group.
The depigmentation using lasers was more compatible
to the patient as the procedure takes less time and was
more comfortable as the area did not require injecting
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Or enepPaivovieg de ouvdvinoav duokohia katd tnv
Bepameia twv acBevwv kal Atav eUKOAN Kal OTtoug
10(100%) aoBeveic kal otig dUo opddeg. Autd To eU-
pnua ftav oe oupwvia pe toug Simsek Kaya kai ouv.
Kar toug Amit Bhardwaj kar ouv. INou mapatripnoav
Twg, amd v MAeupd tou emepPaivovta, n Texvik laser
Atav eUKOASTEQN KAl OUVTOPATEPN OTNV TIPAYHATOTON-
nof TNG o€ oxéon He TNV Texvikh emBnAiakiG ekto-
pnAcl171(28].

O mévog dev Atav avuAnmmdg and toug aoBeveig katd
I Sleyxeipnukr) mepiodo kar oug dvo opddeg Twv
10(100%) aoBeviv. Autd Ta euprjpata rjtav o€ oup-
ewvia pe ) perétn twv Azzeh MM kai ouv.[29], otnv
ortoia mapatnerfnke Mwg dAor ol aobeveig ot pehétn
Tou avépepav aroucia Sieyxeipnuikoy Tévou, dueoa
peteyxelpnukd kal 4 nuépeg petd v Bepameutikry Oi-
adikaoia. H amouocia mévou katd ) xprion twv laser
oeiletal otn duvatdtnta g aktivag laser va amokd-
TTeel TG veupikég amoMj&eic[30]. H peiwon mdvou petd
N xprion laser ogeiletal oto mMHypa mpwteivng mou
dnuioupyeital otnV eM@Adveia Tou TPaupatog oy aro-
KOTTTEl TG aloBNTApIeG VEUPIKEG amONEeIG Kal €MMioNG
Aertoupyel wg Bioloyikd emixpiopa. H taxeia emoviwon
TOU TPalpatog PETd T xprion laser pmopel va oxetiCe-
Tal pe T pwroPiotporroroinon(®BT). H OBT emraxy-
VEI TN AEPQIKA KAl QIIATIKY) POH HE OUVETIEID TN Helwon
Twv To&Ivwv Kal cupPdMel og pia peyalitepn ékgpaon
TOU KOMaydvou Kal Twv EAAOTIKOV VOV Katd tn Sidp-
KeIa Twv TPWIHwY @doewv NG diadikaoiag emovAwong
ToU TPauuatog. Autd Bonbd otn peiwon tou mévou, tv
gvioxuon tng amokatdotaong Kai endyel TV avayévwn-
on TPOdyovIag, CUVETWG, TaxUTePn eMouAwon Kal -
otpo®r ato euaiohoyikS[3 1],

Or1 Ameet Mani agloAdynaoe tnv emovAwaon Tealpdtog
pe Bdon TG akdhouBeg tipég. A. TTAjpng emOnAiorol-
non, B. AteArig emBnAioroinon, I. EAkog, A. lotikd €l
Aelgpa A vékpworn). YrootripiEav mwg katd tn didpkeia
NG dueonG peteyxelpnTikig mepiddou, n Tipn I kata-
ypdenke pe ™ péBodo tou diodikou laser. 210 TéAOG
NG mPWING efdopddag n emoUAwaon Tou TPalPatog
n kataypageioa T Atav n B. 2t peAétn pag, dhol
ol acBeveic kal Twv dUo opddwv epgdvicav dpiotn
emoUAwon TPalPatog oto TéAOG NG TETaptng eRdo-
padag. Autd Bpiokdtav o ouppwvia pe toug Geethi
Gupta kai ot MB Moorthy kai ouv. lNapatipnoav mwg
n emolAwon Tpaupdtwy laser Atav Mo apyr] oe oxéon
pE Ta Tpaluata amd VUOTEP! Kal TapatnerBnke pia
anoaotelpwyévn eAeypovndng avtidpaon petd ) o
adikaoia[32]

Or1 Amit Bhardwaj kai ouv. MNapatipnoav mwg téoo n
TEXVIKI] HE TO VUOTEPI OO0 Kal To 10dIKS laser, eupd-
vIoav arokatdotaon twv QUOIOAOYIKWOY XApaKIneIoTi-
KOV Twv oUAwV xwpig omoladrmote dnpioupyia oUArg
oe 30 nuépes. Emopévawg, n emovAwon twv Bepareu-
HEVWY OUAWV rTav aouPTmwlatiky avegdptnta amod Tg



152

local anesthesia and absence of post-operative pain and
hemorrhage.

CONCLUSION

Growing esthetic concern among individuals requires
the removal of hyperpigmented areas to create pleas-
ant and confident smile which altogether alters the
personality of an individual. From our study, the first
of its kind to compare the two lasers, we come to the
conclusion that on comparing both the group, diode
laser study group had appeared to be effective in the
management of gingival hyperpigmentation in terms of
appearance of gingiva, perception of pain, bleeding in-
tra operatively, difficulty of the operator, wound heal-
ing and esthetics.

Abbreviations

CO, — Carbon dioxide

Nd:YAG — Neodymium-Doped Yttrium Aluminum
Garnet

DOPI — Dummett-Gupta Oral Pigmentation Index
SPTL — Selective Photothermolysis

CW — Continuous Wave

PW — Pulsed Wave

Ga — Gallium

Ar — Arsenide

Al = Aluminum

Ind — Indium

PBM — Photobiomodulation

Er Cr YSGG — Erbium, Chromium-Doped Yttrium,
Scandium, Gallium and Garnet

Subramanian et al./Subramanian kai ouv.

TexVIKEG Tou epappdotnkav. Or Geethi Guptha kai
ouv.[33] dAAwoav Twg to S108IKS laser n emolAwon
ATav 1Mo apyr| O€ OXEon He TN XEIPOUPYIKY eméppaon
pe vuatépl. Aev mapatnperiOnkav avemOupnta oupBd-
pata | eBdoudda kar | prjva peteyxeipnuikd pe omoia-
dnmote texvikr). Or Basser Ali Abdullah kai ouv.[34]
Tapatipenoav mwg n xprion S10dikou laser oxetiCetal
pe kaBuotepnpévn emovhwan oe olykpion pe to laser
Er Cr YSGG.

Katd v agohdynon tou aiobnuikol amoteAéopatog
¢ diadikaoiag, dhol ol acbeveic epgdvioav onuav-
K BeAtiwon g aioBnuikrig Toug pe to d10dIKS laser.
2Ty oudda tou laser CO, 2(20%) epgdvioav KaAdtepn
aioBnukr) kar 8(80%) eppdvioav Kah aiobnuikr eped-
vion. Autd ta amoteéopata Bpiokoviav oe ocupewvia
pe toug Esen kai ouv. lNou mapatipnoav mapdpoia
aroteéopara. [35] ‘Ooov apopd Ttoug aiobnuikoug
TpoPAnuatiopoug, n opdda tou diodikou laser rjtav o
IkavoroInTikr and v opdéa laser CO,,

H apaipeon perdyxpwaong pe laser Atav mo cuppat pe
Tov aoBevr| kaBwg n diadikaoia armartel Aiydtepo xpdvo
Kal fjtav Mo dvetn kabwg n mepioxr| dev amartouoe Ty
€yxuon tormkou avaioBnuikoU kai dev Tmapatneeital pe-
TeyXePNTIKAG TTOVOC KAl dijoppayia.

2YMIMEPAXMATA

O1 augnpévor aiobnuikol mpoBAnuatiopol petall twv
aoBeviv amarolv TV agaipecn Twv TIEPIOXWV UTIER-
peAdyxpwong yia T dnpioupyia evag euxdpiotou Kai
yepdtou autormenoiBnon xapdyehou ou aMdler ouvo-
NK@ TNV TIPOooWTKSTNTA evdg atdpou. ATO T HEAETN
HAG, TNV TTPWTN Tou €ldoug TN atn olykpion Twv dUo
laser, katahi&ape oto oupmépacpa Mwg Katd tn ou-
yKpIon twv dUo opddwv, n opdda tou dlodikou laser
eixe ePQAVIOTEl AMOTEAEOPATIKA OTNV QVTIHETWTION TNG
OUNIKAG utteppedyxpwong éoov apopd TNV epeavion
Twv olAwv, TNV avtiAnyn tou mévou, TN dleyxeIpnTKA
aipoppayia, T duokoAia Tou emepPaivovta, v emou-
Awon Tou TPalpatog Kai tnv aiednuikn.
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YuvtopeUoelg

CO, — Aio&eidio Tou dvbpaxa

Nd:YAG — Neobdupiou loavdtn Ytrpiou Apyihiou
ASMDG: Aeiictng 2topatikrc Mehdyxpwaong Dummett-
Gupta

ED®O — EmAexukr) dwtobeppdiuon

2K —2uvexéc Kipa

MK = Maipikd Kipa

Ga —TdMio

Ar — Apoevikd

Al — Ahoupivio

Ind —Ivdio

OBT — ®wroPiotporomoinon

Er Cr YSGG — Eppiou, Xpwpiou Ytrpiou, >kavdiou,
l'aMiou kai Fpavdtn
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