H ENMIAPAZH TOY ER:YAG LASER 2TON S. MUTANS :ZE
NAPAZKEYAZMENEZ OAONTIKEZ KOIAOTHTEZ

BIEPOY OYPZEAIA

JKOTIOC TNG EPYOOTNPLOKNG EPEUVNTIKNAC OUTAC EPYACLAG ATAV N CUYKPLTIKA HEAETN
NG Tpomomoinong Tou UiIKpoPlakoU ¢optiou 08OVTIKWVY  KOWOTATWVY,TPLV
TANPWOOUV pe epdakTKA UALKA, otav §gxBouv amoAUpavon pe Er:YAGlaser kat pe

YAwpe€Ldivn.

Ma TIg avaykeg tng MeAETNC xpnotpomnolOnkav 40 avBpwriva dovtia (3° youdliot),
eAelBepa tepndovag 1 dAAou tumou BAABNC KABWC KAl amMoKATAOTACEWY. Me TN
xpnon 6&iokou komn¢ adalpédnke,amd tn UUAN tou KABe Soviol, oplloviiwg n
adapavtivn Kal HEPog TNG 0dovTivng. ITn CUVEXELD, Ue T BonBela evoc Stapavtiol
KOTINGKUALVOPLKOU OXNUOTOG TOPAOCKEUACTNKAY, OTnV enimedn emdAavela Tmou
TpoékuTite o€ KABe &ovt,, 800 KUAWVOPLKEG KOWOTNTEG He OlacTAoelg 2 XLA.
Slapetpog kot 2 xA. BaBoc. MeTd TNV MPOETOLUACIA TWV O08OVTIKWY KOWAOTTWV
akohouBnoe n amooteipwon twv Sokiwv otoug 121°C yia 20 Aemtd(Tuttnauer
autoclave, Ind Area Givat Shaul B. Jerusalem 93875, Israel). Ol amooteElpWUEVES
KOWAOTNTEG emioAuvOnkav pe 10 pl evawwpnua tou oteAéxoug S.mutans ATCC 25175
(1.5x10% CFU/ml) kat otn ouvéxela €ywe n enwoocr Ttoug yla 48h. Metd tnv
olokAnpwon tng Swadikaciag tng empodluvong, akoAoubnoe n edappoyn TG
ETUAEYUEVNG Yl TNV KABe opada Sovtiwv Sladikaocia amoAvpovong (opdada 1:
laser/Er:YAG laser, Smart 2940 Plus, Deka, Calenzano, Firenze, Italy/evépyela
maApol - 100mJ, ouyxvotnta — 20Hz, Sudpkela moApou 700 pg, Sidpepog tip
1mm,aKktivoBOANGN UTIO KOTALOVIOUO VEPOU, Ylot GUVOALKO XpOvo aktivoBoAnong 30
SeutepoOhenta, opdda 2: YAwpeédivn-CHX/EudentED-clean 1,8- 2,2%, IntermedS.A.
PharmacauticalLaboratories, Attica, Greece, yia 30 deutepOAenta), ot UL ATIO TLC
6U0 koW\oTNTECG TOoUu KABE Sovtlol, evw n AAAN xpnoipeve wg paptupag.Metd tnv
olokAnpwon tn¢ StadikaciaganoAlpavong akoAolBnos to otadlo tng ANYNnG tng
KOAALEPYELOG LE TN BONOELO AMOCTEPWHEVWY KWVWV XAPTOU ylo TNV KATOUETPNON
Tou aplBpol Twv pikpoBiwv oe kABe kootnta ava Sovtl. Na Tto okomd auTto

akoAouBnonke n Stadikacia Twv UMOSEKATAACLWY OPALWOEWVY Kal TNG KOAALEPYELQ.



MNa tnv kaAAEpyela twv Selypdtwv xpnowgomowBnke to TCY ayoap (tryptone,
yeastextract, cysteine, 20% sucrose, 0,2U/mlbacitracine) wg Bpemtikd UAIKO Kal n
enwaon éywe otoug 37°C, ywa 48 wpeg, oe mepPdAlov CO,. H avdiuon twv
QTOTEAECUATWY E£YLVE HE TO TPOYPAUUA OTATIOTIKAG avaluong SPSS pe eminedo
OTATLOTIKNAG onuavtikotntag a=0,05 akolouBwvtag avaluvonKruskalWallis kaBwg
Kol tnv avaAluon Post-hoc yia va mpooSioplotel av n StadopdpetafiTwVTpLWV
OMASWV ATAV OTATIOTIKACGN LOVTLKA.

O pé€cog 6pog Tou pikpoBlakol ¢optiou o kABe opada, ekppalopevog oe CFU/mI
Atav 8,5 x 10° yia tnv opdda paptipwy, 6 x 103 yia thv opdda amoAvpavone pe
laser kat 0 Tnv opdda tng xAwpe€Ldivne.H mapatnpolevn Helwon otov aplOpd twv
pkpoBiwv (CFU/mI) otig kolhotnteg mou edapudotnkav to laserkal n xAwpeldivn
elval oTaTloTIKA onUavTiky o€ oxéon Me tov CFU/mIitng opadag ehéyxou (p<0.05)
oAAQ Kal PETAED TOUG. 2€ amOAUTOUG aplBuoug, mapatnpeital pa pelwaon tng Taéng
Twv 2logio CFU/ml otnv opada tou laser kat 5 logio CFU/ml otnv opdda tng
XAwpelL8lvng o oxéon He TNV opAda LopTUPWV.

Ta U0 AMOAUHAVTLKA TPWTOKOAA Ttou £papUdOTNKAV OTNV €V AOYW €PYACTNPLOKN
HEAETN ATV ATMOTEAECUATIKA 0TN Melwon Tou aplBuol Twv S. mutans, 0€ OTATLOTIKA
ONUAVTIKO BaBuO, CUYKPLTLIKA LE TNV OUAdA TWV HOPTUPWVY Kat He TN xAwpeéldivn va

napoucotalel peyaAUtepn avidikpoBlakn Spaon os oxéon Ue to Er:YAGlaser.



THE IMPACT OF ER:YAG LASER IRRADIATION ON THE S. MUTANS OF
PREPARED DENTAL CAVITIES.

VIEROU OURSELIA

The aim of this study was to compare the antibacterial activity of Er:YAG laser
against a chlorhexidine gluconate-based cavity disinfectant when used as cavity
disinfectat agents before the application of the restorative materials. A cavity tooth
model test was used for this purpose.

40 caries-free human extracted third molars were used for the purpose of this in
vitro study. Enamel and dentin was removed from the occlusal part of the teeth,with
a horizontal section, to obtain flat dentinal surfaces by using a low-speed diamond
saw. Two cavities (diameter 2 mm, depth 2 mm) were prepared in the flat prepared
occlusal surface of each tooth using a cylindrical shaped diamond (S6830L,
012/4mm, Gebr Brasseler GmbH & Co KG, Lemgo, Germany). After the preparation
of the cavities the teeth were sterilized in an autoclave for 20 min at 121°C
(Tuttenauer autoclave, Ind Area Givat Shaul B. Jerusalem 93875, Israel). After
sterilization, the teeth were incubated in broth culture of 1.5x10% CFU/ml of S.
mutans (ATCC 25175) at 37 °C for 48 h to allow bacterial invasion into the cavities.
Following, Er:-YAG laser of 2940 nm wavelength (Smart 2940 Plus, Deka, Calenzano,
Firenze, ltaly using the following parameters (energy 100mJ, frequency 20Hz, pulse
duration 700 us, tip diameter 1mm, total irradiation time under water spray
conditions 30 sec.) and a chlorhexidine gluconate-based cavity disinfectant
(CHX/EudentED-clean 1,8- 2,2%, IntermedS.A. Pharmacautical Laboratories, Attica,
Greece/ application time 30 sec) were applied separately on one of the two infected
cavities, whereas the second cavity of each tooth was used as control. Three sterile
paper points were used to collect the remaining bacteria from the cavities after the
application of the disinfection method chosen. Continuously, a suspension with the
three collected paper points was prepared using 0,9ml of sterile saline solution. The
number of S. mutans recovered was determined by the classical bacterial counting
method usingTCY agar (tryptone, yeast extract, cysteine, 20% sucrose, 0,2U/ml

bacitracine) incubated at 37°C, for 48h, atCO, atmoaphere.



Statistical analysis was carried out using Kruskal Wallis analysis of variance and Post
hoc test (p = 0,05).

A statistically significant differences were observed among the data obtained from
the three evaluated groups (Control group, Er:YAG laser group and CHX group) (p>
0,05).The results of the control group showed in average colony counts of about 8,5
x 10° CFU/ml whereas for the experimental groups the average were 6 x 10> CFU/ml
for the laser group and O for the CHX. Rating the results in colony counts log-steps
reduction,the laser application in the infected cavities was able to reduce the
bacterial number by 2logio CFU/ml whereas in the group of chlorhexidine application
the average reduction was 5 logi0 CFU/ml.

In conclusion, the two cavity disinfection protocols applied for the purposes of this
in-vitro study were able to reduce the total viable number of bacteria of the infected

cavities in a statistically significant amount in comparison to the control group.



