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MEPINHWH: H Bepareia Twv MEQIEUQUTEUPATIKWOY VOOV
HikpoPiakrig artioAoyiag pmopel va eivar xeipoupyikr
pn-xeipoupyikr. Emmpdobeta péoa apopolv T xprion
avTBIOTIKGY A QVTIONTTIKQY, TN HNXAVIKY 1] T XNPIKA TPo-
TIOTIOMON TWV EPPUTEVPATIKWV ETIPAVEIDY, KABWG KAl TN
xprjon odovuiatpikwv lasers. Mia kaivotdpog pébodog
TIoU XpnalyoToleftal amoteAel n ewtoduvapikr Bepareia.
H apxr] tng pebddou otnpiCetar otn xoprjynon evég
«pwTtoeuaioBnTomoINTr», 0 oToiog amoppogdtal and Ta
Baktripia kai evepyoroleital and aktvoBoAia katdAMniou
prkoug kUpatog Tapouoia o&uydvou. Q¢ amotéheopa,
miapdyovtal KUTtapoto&ikd mpoidvta, kabwe kar os éva
TIONU pikpd Pabud ameleuBepwvetal Oeppdnta. Mia mmo
oUyxpovn ekdoxr] NG ewtoduvapikig Bepareiag eivar n
«pwtoBeppikr) Bepareia». ‘Eva and ta Oepameutikd mpw-
TOKOMQ TTIoU £pdpHACETal yIa TV AVTIHETWITION TIEPIO-
SOVIIKAOV Kal TTEPIEPPUTEVPATIKWY VOowV ovoudletar E-
munDo®. Yty napoloa epyacia yivetar BiBNoypaikr
avaokaTnon Kai Tapouaidletal KAVIKA Trepimwon epap-
povyAc Tou mpwtokdMou EmunDo®.

AEZEIX KAEIAIA: mepiepguteupatikr) BAevwoyovitida, re-
plegeuteupatiuda, Ivepakuavivn, ewtobeppikr Bepa-
mteia, Emundo.

SUMMARY: The main goals of therapy of biofilm-induced
peri-implant diseases are the complete removal of mi-
crobial biofilm and the control of inflammation, the clean-
ing of implant surfaces, the regeneration (if feasible) of
peri-implant tissues, and the maintenance of bone stabil-
ity. The treatment alternatives comprise surgical or non-
surgical procedures. Additionally, application of antimi-
crobial agents, mechanical or chemical modification of
implant surfaces, and laser application have been studied.
Recently, a novel method used is “photodynamic ther-
apy”. The main principle of this method is based on a
photosensitizer that is absorbed by periodontopathogens
and is activated by light energy in the presence of oxygen.
As a result, cytotoxic molecules (and to a lesser extent
developing heat) are produced, and eventually lead to
cell death. A more recent modification of this technique
is termed as “‘photothermal therapy”. One of the thera-
peutic protocols applied in periodontal and peri-implant
diseases is called EmunDo®. In the present study, a case
of primary peri-implantitis treated with EmunDo® pro-
tocol is presented after a literature review.

KEY WORDS: peri-implant mucositis, peri-implantitis, in-
fracyanine, photothermal therapy, Emundo.
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EIZAIQrH

Ta odovtikd epeuTeUPaTa anoteholv Tov o aUyXpovo
Kal dnPo®IAf TPdTIO yia TNV amokatdotaon HEPIKAG A
oNKAG vwddtntag otn otopatikr koizdtnta. O o ou-
XVEG ETIMTAOKEG TWV EPPUTEUHATWY APOPOUV (PAEYHOV®-
Seic voooug HIKpOPIaknG armioAoyiag, ol oTToieg evtoTTi-
Covtal otoug Iotoug Tou TepIBdMouv téoo autd oo
Kal TIG TTPOCOETIKEG ATMTOKATACTACEIG €M1 AUTWV.

Ol mepieP@UTELPATIKOf I0TOf avarmicoovtal K amoTéAe-
opa NG emouhwtikAg diadikaoiag apéowg petd tnyv Tomo-
Bétnon Twv eppuTEUPdTWY Kal TiepIAapBavouy: ) To @at-
viakd ootoUv TIou PPIoKeTal og AUEDN ASITOUPYIKT ETTAPN
HE TO epgUTEUpa (0 PioAoyikdG OPOG XapaktnpEIiCetal wg
«OOTEOEVOWUATWONY®) Kal ) TOV TIEPIEPPUTEUHATIKO
BAewoydvo (Cwvn ouvdEeTikoU 10ToU KAl TIPOOTTEQPUKATOG
emBnAiou), Tou Pploketal oe emagr| pe TPAPATA TOU ep-
QUTEUPATOC 1 Kal TNG TTPOCOETIKAG amoKatdoTtaong.

H mpwtn meplypaer] Twv MEPIEPPUTEUPATIKOY VOOWV
TIou oxetiCovtal pe To PiKpoPiakd Piolpévio mpaypato-
moiiBnke oto |o Eupwrdikéd Workshop otnv MNepiodov-
Tohoyia o 1993 (Albrektsson kar Isidor, 1994). Ze pia
TIPAoQPAtn PEAETN, UTTOAOYIoTNKE TO €UPOG EMTTOAAGHOU
TWV TIEPIEPPUTEUPATIKOV VOOWY, HE TNV TIEPIBAEVWOYOVI-
1da va mapoucidlel péon ouxvatnta emmoAacpol 43%
(elpog: 19-65%) kai TV mepiepputevpatiuda 22% (eu-
P0G [-47%), HeTaEU TwV PEAETWV TIOU CUUTIEPIEA|PON-
oav otn perétn (Salvi kar ouv. 2019).

H mo mpdopatn tagivépnor Toug mpayuatoroironke to
2017 and v Eupwrdikr MNepiodovtoroyikr Etaipeia
(Berglundh kar ouv. 2018). Bdoel autrig tg ta&ivopnong,
N <TIEPIEPPUTEVPATIKY UYEIa» otnv KaBnuepivr) KAIVIKT
TIPAEN xapaktnpietal and: a) v anousia KAVIK@Y on-
peiwv pAeypovrg (oidnua, epubpdtnta, agoppayia), B)
aroucia aipoppayiag/mudppolag Katd v avixveuon, y)
aroucia ootikig anwAeiag, kai 8) kapia petaBoi tou Bd-
Boug avixveuong NG MEPIEYPUTEUNATIKAG OXIoUAG (o€
oUyKpIon e TTPONYOUHEVES KAVIKEG e&etdoelq) (Berglundh
kai ouv. 2018). Emiong, mepiepquteupatiky vyeia priopel
va UTdpé&el Kal og ePQUTEUATA TIOU EXOUV HEIWUEV OOTI-
Kr otpIEN pETd TN Bepaneia TG MepIEpPUTELPATITIOAC,
Me tov dpo «mepiBAevvoyovitiday xapaktneifovtal ol
@AeypovideIG PAABeC pikpoPiakig amiohoyiag atoug pa-
AakoUG 10ToUg TIou TEPIBAMOUY To ep@UTEUHa (XWwpPIG va
Tiapatneeftal dpwg anwAeia ootol yUpw amnd To epeu-
Teupa). Ta khvikd onpeia mepirapfdvouv: a) Ty epubpo-
TNTA TWV TEPIEPPUTEUPATIKAV 10TWY, B) To 0idnua, Kar )
Vv aidoppayia f/kal muéppola katd v avixveuon Twv
iotwv (Berglundh kar ouv. 2018). EmmAéov, pmopef va ma-
patnenBel kar avgnon Tou BdBoug avixveuong NG Te-
PIEPPQUTEUPATIKAG OXIOWNG, TTOU OQEieTal efte oty Sidy-
Kwon Twv 10Twv A ot peiwon TG avtiotaong katd v
avixveuon Pe tov TepIodoVTIKG avixveuTtpd. AUTEG Ol
BAdBeg kaBiotavtal avtiotpertég kal anmokabiotatal n me-
PIEPQUTEUHATIKY Uyeia, petd Tov KatdMnho éleyxo kal
TNV amopdxkpuvon tou pikpoPiakou mapdyovia.

BAdxoc E. kai ouv./Vlachos E. et dl.

INTRODUCTION

Dental implants are the most state-of-the-art and popu-
lar method of managing partial or complete edentulous-
ness in the oral cavity. The most common implant com-
plications involve inflammatory diseases of microbial ae-
tiology, which affect the tissues surrounding both the im-
plants and the prosthetic restorations attached to them.
Peri-implant tissues develop as a result of the healing
process that takes place right after the placement of im-
plants and include: a) the alveolar bone that is in direct
functional contact with the implant (the biological term
for that is “osseointegration”), and b) the peri-implant
mucosa (connective tissue and junctional epithelium
zone), which is in contact with parts of the implant and
potentially also the prosthetic restoration.

The first description of peri-implant diseases related to
the microbial biofilm can be traced back to the Ist Eu-
ropean Workshop on Periodontology, which took place
in 1993 (Albrektsson and Isidor, 1994). A recent study
assessed the prevalence range of peri-implant diseases,
with peri-implant mucositis having a mean prevalence
rate of 43% (range: 19-65%) and peri-implantitis 22%
(range: 1-47%), according to the studies that were in-
cluded in this study (Salvi et al. 2019).

Their most recent classification was carried out in 2017
by the European Federation of Periodontology (Ber-
glundh et al. 2018). According to this classification, “peri-
implant health” in day-to-day clinical practice is charac-
terised by: a) the absence of clinical signs of inflammation
(oedema, redness, bleeding), b) the absence of clinical
signs of bleeding/suppuration on probing, c) no bone
loss, and d) no increase in probing depth of the peri-im-
plant sulcus (compared to previous clinical examinations)
(Berglundh et al. 2018). Peri-implant health can also exist
in implants with reduced bone support after the treat-
ment of peri-implantitis.

The term “peri-implant mucositis” is used to describe in-
flammatory lesions of microbial aetiology in the soft tis-
sues surrounding an implant (without any loss of bone
observed around the implant). Clinical signs include: a)
redness in the peri-implant tissues, b) oedema, and c)
bleeding and/or suppuration on probing the tissues
(Berglundh et al. 2018). Moreover, an increase in the
probing depth of the peri-implant sulcus can also be ob-
served, and is due to either the swelling of the tissues or
the reduced resistance to probing with the periodontal
probe. These lesions can be reversed and peri-implant
health can be re-established, after appropriate examina-
tion and removal of the microbial agent.
“Peri-implantitis” is characterised by: a) clinical signs of
inflammation (oedema and bleeding on probing and/or
suppuration), b) increased probing depth (compared to
previous clinical measurements), and c) loss of bone sup-
port (can be established radiographically, compared to
previous x-rays) (Berglundh et al. 2018). In the absence
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H «mepieputeupatiuday xapakmpiCetar ané: a) KAVIKG
onueia pAeypovig (ofdnua kar aloppayia katd v avi-
xveuon ry/kai mudppoia), B) augnuévo Bdbog avixveuong
(og oxéon Pe TIPOYEVEDTEPEG KAIVIKEG JETPATEIG), KAl Y)
anwAeia atnpiktkou ootou (SIamoTwvetal aktivoypag-
K4, OUYKPITIKA HE TIPOYEVEOTEQPEG AKTIVOYPAPIES)
(Berglundh kar ouv. 2018). >tnv mepimwon pn Unapéng
TIPOYEVEDTEPWY KAVIKOV Oedopévwy, oupguvriBnke ot
n didyvwon g TeplepuTELPatitidag otnpiletar: a) oty
aigoppayia rf/kal mudppola Katd tny avixveuon, B) oe
BdBog avixveuong = 6xI\, y) o€ 0oTIKS eMMedo = 3XIA.
aKkpOPPICIKATEPA TOU TNO PUNIKOU TUFHATOG TOU evOo-
otikoU THAPATOG Tou epgutelpatog (Berglundh kai ouv.
2018). "Exouv mpotabel didpopeg tagivoprioeig via Ty
Tieplepouteupatiuda otn diebvr| PiPAioypapia. Bdoer tng
Ta&ivéunong mou Tpotddnke and toug Froum kai Rosen,
n mepleppuTeVpatiuda uropel va eivar a) apxopevn:
(B&Bog avixveuong TEPIEPPUTEUPATIKAG OXIOPAG = 4
mm, anAeia otnEIKTIKOU oatol <25% tou Prjkoug Tou
eppuTElpatog), B) petpiar (Babog avixveuong mepiey-
QUTEUPATIKAG OXIOPAG = 6 MM, amAEIa oTnPIKTIKOU
oatoy 25 - 50% tou prjkoug Tou ePQUTEUHATOC), Y) TIPO-
Kexwpnpévn: (B&Bog avixveuong TEPIEPPUTEUPATIKIG
oxioprg = 8 mm, anwAeia otnpiktikoy ootol >50% tou
prkouc tou epoutedpatog) (Froum kar Rosen, 2012).
Kai otig tpeig katnyopieg mapatnpeftal aijoppayia ry/kai
TudppoIa Katd Tnv avixveuon.

[NoMol mapdyovteg éxouv avapepBel va ouoxetiCovtal
e v mpodidBeon via avdrmugn mepIEPPUTEUPATITIONG
(Renvert kai Quirynen 2015, Fourmousis kai Vlachos
2019). H ocuocowpeuon odovtikig pikpofiakig TAAKag
yUpw amd Toug TEPIEPPUTEVPATIKOUG 10TOUG PTTOPEl va
Sieyeipel TV pAeypovwdn anmdkpion Tou EevioTr, TO [é-
yebog kal n coBapdtnta tng omoiag pmopel va diapépel
and acBevi) oe aoBevr) Aoyw diagopetikol yeveTikou
uttoBdBpou (Berglundh kar ouv. 2018, Fourmousis kai
Vlachos 2019). AMor iapdyovieg apopolv To I0TopIKO
TIEPIOSOVTIKAG VOOOU, TO KAMVIOWNA, ToV 6akxapwdn dia-
Britn, TNV TapouaCia TIEPICOEINV KOVIAG OTOUG TTEPIEHPU-
TeUPaTIKOUG 10ToUG (08 OUYKOMOUWEVEG ETTIEPQUTEUHA-
TIKEG ATTOKATAOTAOElG), KABWG Kal tnv Umapén kapdiay-
yelakig véoou (Renvert kar Quirynen 2015).

2TOx0G¢ TG Oepareiag Twv TEPIEPPUTEUPATIKOV VOOWY
ikpoPiaxkig armioAoyiag efvar n amopdxkpuvon Tou arto-
AoyikoU Trapdyovta tng eAeypovig (HikpoPiakd Prolué-
VIO) KAl O €AeyXOC TNG, O KaBapIoPdC TwV EPQUTEUUATI-
KOV KAl TIPOOBETIKWV ETTIPAVEIY, N AVAYEVWNON TWV TTE-
PIEPQUTEVPATIKWY 10TWV (av elval e@iktr) kai n otabe-
poroinon tou oatikoU umoBdBpou (Romanos kar cuv.
2015). H Bepameia pmopei va eivar a) xeipoupyikr| (ava-
TIAQOTIKEG 1y AQAIPETIKEG TEXVIKEG), f B) HN-XEIPOUPYIKH
(pnxavik amopdkpuvon pikpofiakou mapdyovta Je T
XPAON UTIEPAXWY, EEOTPWY XEIPAG 1| HE TNV TIPAYHATOo-
Toinon aepootiABwong Xwpig tnv avaméraon Kpnuvou)
(Romanos kar ouv. 2015). Emmpdobeta péoa mou éxouv
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of previous clinical data, it was agreed that a diagnosis of
peri-implantitis would be based on: a) bleeding and/or
suppuration on probing, b) probing depths of =6mm, c)
bone levels =3mm apically of the most coronal portion
of the intra-osseous part of the implant (Berglundh et al.
2018). Various classifications of peri-implantitis have been
proposed in the international literature. According to the
classification that was proposed by Froum and Rosen,
peri-implantitis can be: a) early (probing depth of the
peri-implant sulcus = 4 mm, loss of bone support < 25%
of the implant length), b) moderate (probing depth of
the peri-implant sulcus = 6 mm, loss of bone support 25
- 50% of the implant length), and c) advanced (probing
depth of the peri-implant sulcus = 8 mm, loss of bone
support >50% of the implant length) (Froum and Rosen,
2012). All three categories involve bleeding and/or sup-
puration on probing.

Several factors are reportedly associated with a predis-
position for the development of peri-implantitis (Renvert
and Quirynen 2015, Fourmousis and Vlachos 2019). The
accumulation of dental microbial plaque around the peri-
implant tissues can trigger the inflammatory response of
the host, the extent and severity of which can differ from
patient to patient due to their different genetic back-
grounds (Berglundh et al. 2018, Fourmousis and Vlachos
2019). Other factors include a history of periodontal dis-
ease, smoking, diabetes mellitus, the presence of excess
cement in the peri-implant tissues (in cement-retained
implant-supported restorations), as well as the presence
of cardiovascular disease (Renvert and Quirynen 2015).
The treatment of peri-implant diseases of microbial ae-
tiology seeks to remove the aetiological factor behind
the inflammation (microbial biofilm) and control it, clean
the implant and prosthetic surfaces, regenerate the peri-
implant tissues (if feasible), and stabilise the bone back-
ground (Romanos et al. 2015). Management can be a)
surgical (regenerative or resective techniques), or b) non-
surgical (mechanical removal of the microbial agent using
ultrasounds, manual scalers or air-polishing without rais-
ing a flap) (Romanos et al. 2015). Additional methods
that have been studied include the use of antibiotics or
antiseptics, the mechanical or chemical alteration of im-
plant surfaces, as well as the use of dental lasers (Renvert
et al. 2008).

The effectiveness of dental lasers in the treatment of
peri-implant diseases has been studied as a single-modal-
ity or combination treatment at the stages of inflamma-
tion control, surgical implant placement or disinfection
of the implant surfaces through the removal of microbial
deposits. The types of lasers that have been investigated
are neodymium lasers (Nd:YAG, Neodymium-Doped
Yttrium Aluminum Garnet, 1064nm), Erbium lasers
(ErYAG, Erbium Yttrium Aluminum Gamet, 2940nm «ai
ErCrYSGG, Erbium, Chromium-Doped Yttrium Scan-
dium Gallium Garnet, 2780nm), Carbon Dioxide lasers
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peAeTnOel agopouv tn xpron aviifIoTKWY A avtionTT-
KWV, TN HNXaviky 1 T XnpIKY TeOoTToToinon Twv eUeu-
TEUPATIKWY EM@aveidv kKabwg kai tn xprjon odovtiatpl-
KV lasers (Renvert kar ouv. 2008).

H opdon twv odovtiatpikav lasers éxer digpeuvnOel katd
N Oepareia MePIEPPUTEUPATIKWV VOOWV Efte WG HOVODE-
pareia efte wg oupmANPwatiky Bepaneia katd tn edon
eNéyxou NG @AeypovAG, Katd T xelpoupyiky edon To-
TIOBETNONG TWV ePQUTEVPATWY, EfTe KATA TNV aMoAUpavon
TWV EYPUTEVPATIKWV EMPAVEIDY HECW aPaipeONG TwV pi-
kpoPiakwv evarmoBéoewv. Or tirol lasers ou éxouv dle-
peuvnBel eival ta lasers veodupiou (Nd:YAG, Neodymi-
um-Doped Yttrium Aluminum Gamet, 1064nm), Ta lasers
EpBiou (ErYAG, Erbium Yttrium Aluminum Garnet,
2940nm kar Er,CrYSGG, Erbium, Chromium-Doped Yt-
trium Scandium Gallium Gamet, 2780nm), ta lasers Aio-
€e16iou Tou AvBpaka (CO,, Carbon Dioxide, 10600nm),
kaBwg kai ta d10d1kd lasers (810, 940, 980, 1064nm). Ta
lasers veodupiou mapdyouv oAU pikpAg SidpKeiag Tak-
poUG Pe uPnAr 1oxU avd TaAud kar eivar emPBAaBry doov
apopd TG emMedveleg Titaviou aveEapTtitwg 10xUog, Ka-
Bwg propel va mpokaréoouv mBavd «PAdBecy katd v
aMnAenidpaon g aktvoPoiag pe Ty empdveia ttavi-
ou kai T&n g (Romanos kai ouv. 2000). Me v mpo-
UméBeon étu n didpkeia aktivoBdAnang eivar pikpr ka
epappdlovial XaunAég pubpioeis evépyeiag (yia amogu-
¥ al&nong g Beppokpaciag Tou EPPUTEUNATOG Kal Tou
Tiapakeipevou ootoU Kai pdkAnang Beppikav PAaBwv
OTOUG TTAPAKEINEVOUG UYIEIG 10TOUG), Ta lasers Alo&eibiou
Tou AvBpaka kai EpBiou pmopouv va xpnoigoroiotvial
[E OPIOUEVOUC TTIEPIOPICHOUG KAl TTPOQUAAEEIG Kal HIKEH
1oxU (Romanos kar Nentwig 2008, Romanos kai cuv.
2009, Stubinger kai ouv. 2010, Roncati kai ouv. 2013,
Romanos kar ouv. 2015, Yan kar ouv. 2015). H &pdon
SNV AUtV TwV lasers otnpietal otnv Ioxupr| faktnplo-
Ktovo Spdon Toug, otnv eEoudetépwon Twv Baktnpia-
KoV To&Ivav, otnv armoAdpavon Tou epIBAMovVToq twv
TIEQIEUPUTEUPATIKWV I0TWY, OTNV TTPGKANGN AldoTaong
yia ) Pehtinwon kar emtdxuvon g emouiwtikrg Siadi-
kaolag, kabwg kai ot peiwon g Paktnpiaipiag. Mia kar-
votépoc pEBodoG Tou xpnaolporoleital otn Bepareia
NG MepleduUTEUPaTidag amoteAel N wtoduvapikr Be-
pareia. H owtoduvapikr) Bepareia xpnoipormoirdnke
apxIkd wG pia pn enepBatiky pébodog petal dMwy via
T Bepareia Tou Kapkivou, Tou eKPUAITHOU TNG WXPAG
KNAGAg kal Ty akuvikr] Kepdtwon Kal apyotepa eEeAix-
BnKe Kkal SOKINAOTNKE N EPAPHOVH TNG OTN OTOXEUOT i-
KpoPiwv NG otopatikrg kohdtntag (Wilson 1993). H
Baktnploktévog dpdon tng pwtoduvapikig Bepareiag
TNV €Xel KATAOTAOE! €va XPrioIjo epyaAeio otnv Tpo-
omdBeIa AVTIMETWMONG PIKPOPBIAKWY, IIKWV KAl PUKNTIa-
OIKOV AOIHOEEWY NG otopatikig kolhdtntag (Takasaki
kai ouv. 2009).

H apxn g pebddou otnpiCetal oty 18€a TG XProng
evéc apdyovia Tou ovopdletal KQwToeualiotnTorol-

BAdxoc E. kai ouv./Vlachos E. et dl.

(CO,, Carbon Dioxide, 10600nm), as well as diode
lasers (810, 940, 980, 1064nm). Neodymium lasers pro-
duce ultra-short duration, high-intensity pulses and are
harmful to titanium surfaces regardless of their power,
as they can cause potential “damage” when the light in-
teracts with the titanium surface and its melting point
(Romanos et al. 2000). Provided that the irradiation du-
ration is short and low-level settings are used (in order
to avoid increasing the temperature of the implant and
adjacent bone and causing thermal damage to the sur-
rounding healthy tissues), Carbon Dioxide and Erbium
lasers can be used with certain limitations and precau-
tions and at low intensity (Romanos and Nentwig 2008,
Romanos et al. 2009, Stubinger et al. 2010, Roncati et al.
2013, Romanos et al. 2015, Yan et al. 2015). The effec-
tiveness of these lasers relies on their potent antibacterial
effects, the elimination of bacterial toxins, the disinfection
of the surrounding peri-implant tissues, the activation of
hemostasis in order to improve and accelerate the heal-
ing process, as well as the reduction of bacteremia. Pho-
todynamic therapy is an innovative method that can be
used in the treatment of peri-implantitis. It was originally
used as a non-invasive method for the treatment of con-
ditions such as cancer, macular degeneration and actinic
keratosis, and was later advanced and trialed in the tar-
geting of microbes in the oral cavity (Wilson 1993). Due
to its antibacterial effects, photodynamic therapy is a
valuable tool in the battle against microbial, viral and my-
cotic infections of the oral cavity (Takasaki et al. 2009).
The principle of this method is founded on the idea of
using an agent called “photosensitiser”. After its local use
or injection, a photosensitiser is absorbed by the bacteria
and activated through light at certain wavelengths, in the
presence of oxygen. As a result of that, active oxygen
radicals and singlet oxygen ('O,) are produced, which
are toxic to microbial cells, and a very small amount of
heat is also released (Wilson 1993). The main mecha-
nism of action in bacteria involves causing damage to
their cytoplasmic membrane, which results in cell lysis
and cell death (Takasaki et al. 2009).

The photosensitisers used in photodynamic therapy
should ideally have the following properties: a) they
should be non-toxic, b) they should have high binding
affinity for target cells/tissues and low for healthy tissues,
¢) they should have a short half-life and ability to accu-
mulate at the target tissue relatively fast, d) their activa-
tion should be specific to a certain wavelength and pro-
duce a large amount of cytotoxic products, e) have a
broad spectrum of action (Jori et al. 2006). Various
cationic or anionic agents have been used as photosen-
sitisers, with the best-known ones being: Methylene Blue
[7-(dimethylamino)phenothiazin-3-ylidene-dimethylaza-
nium; chloride] and Toluidine Blue O [7-amino-8-
methylphenothiazin-3-ylidene-dimethylazanium; chlo-
ride]. Their activation has become possible through
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ntic». O pwrtoeuaiobnromointrig, apou epappocbel To-
T4, 1} XopnynBel oe evéaipun poper, anmoppogdtarl and
Ta Paktipia Kar evepyotoleftal and akuvoBoAia Katdh-
Anhou prikoug kipatog mapoucia o§uydvou. g aroté-
Aeapia, Tapdyovtal evepyeg piCeg o&uydvou kal HoVHPES
o€uydvo ('O,) mou eival To&ikd yia ta pikpoPiakd Kit-
Tapa, kabwg kar og éva oAU pikpd Pabud aneheubepw-
vetal Beppdtnra (Wilson 1993). O kidpiog pnxaviopdg
dpdong tng Bepaneiag ota PBaktripia apopd v MPod-
KAnon BAaBwv otV KUTTAPOTIAQCUATIKY) TOUG HEPBPAvN
ToU ouverndyetal TV Kuttapikry Adon kai Bavdtwon
(Takasaki kai ouv. 2009).

O1 pwTtoguaIodbNToTIoINTEG TTOU EQapPGlovTal Ot QuTo-
duvapikr) Bepareia Ba mpémer 15avikd va éxouv kdroia
Xapaktneiotikd: @) va unv eival Togikof, B) va éxouv uPni
OUyVévela TIPAodeoNG e Ta KUTTAPa-10TtoUq OTOXOUG Kal
XAPNAA HE TOUG UYIEIG 10TOUG, V) va €Xouv HIKpS XPovo
nuioeiag CwhG Kar va CUYKEVIPWVOVTAlI OXETIKG yprjyopd
OTOV 10T0-0TOX0, 8) N evepyorioinar| Toug va eivar e1dikr
O€ OUYKEKPIUEVO UNKOG KUUATOG Kal va TTapdyel Jeydho
apIBPS KUTIAPOTOEIKWY TIPOIOVIWY, €) Va TTApouaiddouy
eupU pdopa dpdong (Jori kar ouv. 2006). Qg pwtoeuar-
obntomointég éxouv xpnaoiyomoinBel Sidpopol KaTioviKof
1} aviovikof TTapdyovTeg, e TOUG TTIO YWwOTouG va amote-
AoUv to kuavouy tou pebuheviou (Methylene Blue, [7-(di-
methylamino)phenothiazin-3-ylidene]-dimethylazanium;
chloride) kai to kuavouv g Tohouidivng (Toluidine Blue
O, [7-amino-8-methylphenothiazin-3-ylidene]-dimethy-
lazanium; chloride). lNa tv evepyoroinor| Toug €xouv Xpn-
olporoinBel TNyeg ewtdg, omwg lasers (oto @dopa tou
opatol QwtdE e PriKn Kupatog omwg 630, 635, 670nm)
kar Auxvieg LED (Soukos kai Goodson 201 1).

Ta teeutala xpdvia éxouv TipaypatomoinOel KAIVIKEG pe-
AETeC yUpw amd pia mo olyxpovn ekdoxr TG PWTodU-
vapikrg Bepaneiag mou amokaleital wg «pwtobeppikr| Oe-
paneia». >t ewtobeppikr Beparteia xpnoiporoleital évag
uwtoeuaioBntomoiNtg (STwg To «TTPACIVO TG IVpEa-
KUQVivnG») Kal wg Tnyr) ewtog, S1odikd laser pe prikog ku-
patog 810nm. 2tnv MepiodovtoAoyia, To Bepameutikd
TIPWTOKOMO TTOU £QAPHOLETAl YIa TNV QVTIPETWTTION Tie-
PIOSOVTIKWY KAl TIEPIEPPUTEUPATIKOV VOOoWY ovopdletal
EmunDo®. >ty mapodoa avapopd Ba mieplypdyoups To
TIPWTOKOMO TG TEXVIKIG Kal Ty apxrj TTou otnpiletal, 6a
Tpaypatoroijooupe BiPAoypagikr avackdmnon twv in
VIVO Kal in vitro pehetwv Trou éxouv avapepBel otn diebvr|
BiBNoypagpia yUpw amd tnv epap oy Tou PWTOKOMOU
EmunDo® atn IKpoBIoKTovia O€ QUTEUNATIKES TTIQd-
veleg Kal otn Bepareia g mepiepeuteupatiudag, kar Ba
TIQPOUCIACOUE pia KAIVIKA TTERITTTWON apXOUEVNG TTEQIEL-
QUTEUPATITIOAC TIOU QVTIHETWTTIOTNKE He To Beparmeutikd
autd mpwtdkoMo otnv KAVIKA pag.

ME©OAOI

MpaypatomoriBnke  BiBANoypagikr avalijtnon otnv
MEDLINE xpnoigoroiwviag tnv Bdon Sedopévawv
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sources of light such as lasers (within the visible light
spectrum at wavelengths such as 630, 635, 670nm) and
LED light bulbs (Soukos and Goodson 201 1).

Recent years have seen clinical studies on a more mod-
ern version of photodynamic therapy called “photother-
mal therapy". Photothermal therapy uses a photosensi-
tiser (such as “infracyanine green”) and diode laser at a
wavelength of 810nm as the source of light. The treat-
ment protocol that is used in Periodontology for the
treatment of periodontal and peri-implant diseases is
called EmunDo®. In this study we will present the pro-
tocol and principle on which this technique is founded,
provide a literature review of in vivo and in vitro studies
that have been reported in the intemational literature
with the regard to the application of the EmunDo® pro-
tocol in antimicrobial therapy of implant surfaces and the
treatment of peri-implantitis, and present a clinical case
of early peri-implantitis that was treated using this treat-
ment protocol at our Clinic.

METHODS

Using the PubMed database of the US National Library
of Medicine, a literature search was carried out on MED-
LINE for articles published until February 2020, using a
combination of the following MeSH (Medical Subject
Headings) terms and words: (peri-implantitis OR peri-
implantitis) AND (EmunDo OR indocyanine OR pho-
tothermal OR photodynamic OR ICG). Our criteria for
the inclusion of a study into our literature review were
the following: a) relevant content, b) inclusion in an in-
ternational peer-reviewed publication, c) studies written
in English, d) clinical studies on humans (in vivo), e) stud-
ies focusing exclusively on the EmunDo® treatment pro-
tocol. The exclusion criteria included: a) non-relevant
content, b) reviews or meta-analyses, ¢) experimental
model studies, d) language other than English, ) laser or
parameters that were different from those of the Emu-
nDo® treatment protocol. Moreover, we searched for
additional studies that would meet the above criteria
within the literature studies that we found.

The EmunDo® treatment protocol

Photothermal therapy according to the EmunDo® pro-
tocol uses “infracyanine green” as a photosensitiser. In-
fracyanine green is a modified version of “indocyanine
green”. Indocyanine green is a non-toxic water-soluble
dye that is used as an agent (injectable or per os form)
in the treatment of cancer or as a diagnostic tool in oph-
thalmology and in hepatic lesions. Indocyanine green s
an anionic photosensitiser, whose maximum absorption
is achieved at 810nm, and has special features compared
to photosensitisers that are used mainly in photodynamic
therapy. The results originate mainly from the vibration
of molecules and transmission of heat within the cells, at
a rate that is lower than the production of active oxygen
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PubMed tng US National Library of Medicine, yia ¢p6pa
iou eixav dnpoaieuBel péxpl tov Pefpoudpio tou 2020,
XPNOIHOTIOIWVTAG TO oUVOUAopd Twv akdAouBwv dpwv
MeSH (Medical Subject Headings) kai Aé€ewv: (peri-im-
plantitis OR peri-implantitis) AND (EmunDo OR indo-
cyanine OR photothermal OR photodynamic OR ICG).
Ta kpitipia évtaéng piag PiPAoypa@ikic PeAétng otnv
avaokdmmon Atav ta akdéhouba: a) va €xel oxeTkd Te-
plexdpevo, B) to Tiepiodikd va eivar diebveg peer-re-
viewed, y) va eival ypappévn n peAétn oe ayyAik yAwo-
oq, 8) va eival kKhviki og avBpwroug (in vivo), €) va ago-
pd arokAeIoTKd To Bepameutikd mPwtdkoMo EmunDo®.
Ta kpitrpia amokAeiopou Atav ta akdhouba: a) pn-oxe-
TIKS TIEPIEXOHEVO, [B) AVAOKOTIATEIC 1 HETA-AVANUTEIG, V)
HEAETEG OE TelpapaTikd poviéha, 8) yAwooa (AN extdg
and ayyAikr), €) dMo laser 1} dGMeg mapdpetpor and to
Bepameutikd mpwtdkoMo EmunDo®. Emmpdobeta,
TipaypatonoiBnke avadrtnon evidg Twv mapdndve Pi-
BANOYPaQIKWV HEAETWV Yia eMMPOOBETEG PEAETEG TTOU va
TAnPoUV Ta Mapandvw KEItrpId.

Oepareutikd mMpwtékolo EmunDo®

> ewtoBeppikr Beparmeia pe To MpwToKkoMo Emun-
Do® xpnoiyoroieftal wg pwtoguaiobntonointic to
«mpdaoivo tng Ivppakuavivng» (infracyanine green). To
TIPdovo TG Ivppakuavivng anoteAel pia Tpotomoinuévn
popor] tou «mpdaoivou TG Ivdokuavivney. To mpdaivo
NG Ivdokuavivng amotelel pia pn togikr, udbatodiaAuty
XPWOTIKA TToU xpnaoldoroleftal wg péco (oe evéoipn A
per os Jopr]) otn Bepareia tou kapkivou 1) wg diayvw-
otikS péco atnv ogBaiporoyia kal og nmatikég PAGPeC.
To mpdoivo NG Ivdokuavivng eivar évag aviovikog Q-
TOEUaIoONTOTIOINTAG, O OTOI0G TTAPOUCIAlEl TO HEYIoTO
NG amoppdnar|c Tou ota 810nm kai éxer pia 1diarte-
pATNTa o€ oUyKPIoN HE TOUG QWTOEUAICBNTOTIOINTES TTOU
XpnolpoTololvtal Kupiwg otn gwtoduvapikr) Bepareia.
To anotéheopa mpogpxetal Kupiwg amno v dévnon twv
Hopiwv Tou Kal T Hetapopd Beppdtntag evidg Twv KUT-
Tdpwv, Kal o piIkpOTEPO Pabud amd v mapaywyn
evepywv pi¢wv oguydvou (Takasaki kal ouv. 2009). Autd
EXel WG TTAEOVEKTNHA TN Pelwon Twv PAaBwv o mapa-
Kefpeva vyiry kittapa-1oToug,.

[Mio e18ikd, otnv Odovuatpikr kal oTo BepPAMeUTIKO TIPW-
t6KoMo EmunDo®, o tpormomoinuévog gwtoguaiobnto-
moiNtig mpoodévetal ota PIKpoPiakd KUTTApIKG TOIX®-
pata, oe pikpSPia ou Bpiokovtar oe diadikaoia kutta-
pikoU Bavdrou kabw¢ kal og KUTIapd QAEYHAIVOVIWY
10Tv. To mpdaoivo TG Ivppakuavivng eiorfxon wg ew-
Toguaiobnromointig ot ewtoduvapikr Bepareia otnv
Odovtiatpikr kal SeixOnke oe in vitro JeAETe N emmAe-
KTIkr] Tou amoppdenon and oteAéxn meplodovtomnabo-
yovwv Baktnpiwy (P. gingivalis kai A. actinomycetem-
comitans) (Boehm kar Ciancio 201 I). H evepyoroinor
Tou (Ba meplypagel oTo TTPWTOKOMO TIAPAKATw) Yyivetal
HE XapnArg 1oxuog (200 - 500mW) povoxpwuatikr

BAdxoc E. kai ouv./Vlachos E. et dl.

radicals (Takasaki et al. 2009). That creates the advantage
of reduced damage to adjacent healthy cells/tissues.
More specifically, in Dentistry and in the EmunDo® treat-
ment protocol, the modified photosensitiser is attached
to the microbial cell walls, microbes that are in the
process of cell death, as well as inflamed tissue cells. In-
fracyanine green was introduced as a photosensitiser to
dental photodynamic treatment, and its selective absorp-
tion by periodontal pathogenic bacteria strains (P. gingi-
valis and A. actinomycetemcomitans) was demonstrated
in in vitro studies (Boehm and Ciancio 201 I). Its activa-
tion (which will be described in the protocol below) is
achieved through low-level (200 - 500mW) monochro-
matic diode-laser light (8 10nm, Fox, AR.C. laser, GmbH,
Germany). This light is absorbed by the haemoglobin but
not the water. At this low intensity, it can cause the death
of microbial cells (Karousis 2020). The use of low-level
light and short application time makes this technique
ideal in terms of avoiding an increase of the temperature
of the implant and surrounding bone.

Technique description

The initial phase of the EmunDo® treatment protocol
for periodontitis and peri-implantitis involves the prepa-
ration of the photosensitiser. The kit provided by the
company is ready for use and includes two vials (one vial
containing I'mg of infracyanine green powder and the
other deionised H,0) (information: EmunDo® AR.C).
Using a syringe, | ml of water is obtained and mixed with
the entire amount of the powder in the second vial. The
solution is stirred well so that it becomes homogeneous
and obtained using a syringe.

The sharp tip of the syringe is replaced by a tip with a
blunt nozzle, in order to protect the tissues from poten-
tial injury during the infusion. The photosensitiser is in-
fused into the periodontal or peri-implant pocket before
any mechanical removal of the microbial deposits is car-
ried out. This is done in order to prevent any bleeding
that would lead in absorption of light by the hemoglobin,
and consequently reduced absorption of light by the mi-
crobial cells.

Afterwards, the outer surface of the tissues is irradiated
vertically, using the special therapy handpiece, at a dis-
tance of 15mm. The power that is used is 500mW and
the duration of irradiation lasts from 5 to |5 seconds per
pocket surface (buccally and lingually). The photosensi-
tiser is activated through the gums.

In the second phase, a 300pm-wide optic fiber with a
special tip (bulb fiber) is used. This fiber enables irradia-
tion at a 360° angle. The power that is used is 200mW
and the duration of irradiation lasts from 5 to |5 seconds
per pocket surface (buccally and lingually). The optic fiber
is placed into the pocket and circular movements are
performed all around it.

In the third phase, a 300pm-wide optic fiber with a flat
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akuvoPBoAia diodikou laser (810nm, Fox, AR.C. laser,
GmbH, Germany). H aktvoBoAia autr| amoppogdtal
amnd v aigooaipivn aAd oxi and 1o vepd. 2e Téon
XapnAj 10xU pmopel va mpokaiéoel Bavdtwon twv pi-
kpoPiakav kuttdpwy (Kapouong 2020). To yeyovdg Tng
XApNARG 10xU0G aktivoBoAiag mou epappdletal, kai Tou
HIKpOU XPpOVOU £QApHoyAS TNG, kabiotd autr TNV Texvi-
Kr) 16avIkr] yia TV amo@uyr} augnong g Beppokpaaciag
TOU €PQUTEUPATOC, KAl Tou TrepIBdMovTog ootou.

Mepiypaer] TG Texvikiig

>10 Bepareutikd mpwtdkoMo EmunDo® yia v mepio-
Soviitida kal v TeplepeuUTEUPATti®a apxIkd TPOETol-
pdcetal to didhupa tou pwtoeudioBntomoint. To kit
TIAPEXETAl £TOINO Ao TNV eTalpeia Kal Tiepiéxel OUo @ia-
Néia (Img okdvng mpacivou g Ivppakuavivng oto éva
@iaAidio kar moodtntag amoviopévou H,O oto dAo)
(minpogopiec EmunDo® AR.C.). AauBdvetal pe oUpiy-
ya I'mlvepou kai avaperyvietal ge oAdkAnen v moood-
TNTa okévng oto deltepo @iahidio. INpayuatomoieftal
KaAr) avddeuon Tou SIaNUPaTog TIPOKeIPévou va eival
OOIOYEVEG Kal AapPdvetal Je ouplyya.

AvtikaBiotatar to ofUaixpo pUyxog tng oUplyyag Pe
pUyxo¢ Tou amoteAeital anmd apPAU otdpio, yia Adyoug
Tipootaociag Twv Iotwv and mbavd tpalpa katd Ty éy-
xuon. [MNpaypatoroieftar éyxuon SlaAiPatog Tou gwto-
euaioBnromoint Yéoa otov TEPIOSOVTIKO 1| OTOV Tie-
pleppuTeupatikd Buhako Tmpotou Tpayuatoroinbel omor-
adrjrmote pnxavikr} anopdkpuvon twv PIKpoPIakwy eva-
moBEéoewv. AUt yiveral TIPOKEIPEVOU va pnv TIPoKANOefl
aipoppayia, n omoia Ba odnyrioel oe amoppdenon g
aktivoBoAiag amd tnv aipgoogaipivn kar ouverrakdioudn
peiwon tng anoppoolpevng aktvoBohiag and ta pi-
KpoPiakd kittapa.

‘Emerta, mpaypatomoleital akuvoBdéAnon kdbeta mpog
NV eEWTEPIKY EMPAVEIT TV I0TWV PE TV e1dikr Bepa-
TEUTIKY XelpohaPr] okédaong (therapy handpiece) oe
anéotaon |5 xiNlootav. H 1oxUg mou epappdletar eival
500mW kar n xpovikr Sidpkeia aktvoPdAnong eivar and
5 éwq |5 deutepdAertta avd empdveia Buhdkou (TTapel-
akd kar y\wooikd). H evepyoroinaon tou @wtosuaiodn-
ToroinTtA yivetal diapgéoou Twv oUAwV.

>10 Seltepo otddio xpnolpoToleftal otk fva diayé-
Tpou 300pm pe eidikd dxpo (opaipikd dkpo, bulb fiber),
TIOU €MMTPETTEI TNV akTivoBAnon oe ywvia 360°. H 1oxUg
Tou epappdCetar eival 200mW kai n xpovikr| didpkeia
aktvoBdéAnong eivar and 5 €wg 15 SeutepdAermta avd
emdveia Buldkou (Tapeiakd kal yAwooikd). H orukr
iva eioépxetal evidg tou BuAdkou kar ekteAoUvtal KUKAI-
KEG KIVAOEIG o€ OAO TO €UPOG Tou BuAdKoU.

210 1pfto otddio xpnoiporoleitar ormukr va diapérpou
300pm pe enfrredo dkpo (bare fiber). H 1oxUg mou epap-
poCetar eivar 200mW kai n xpovikr] didpkeia aktivoBo-
Anong eivar amd 5 éwg |5 deutepdAertta ava emgpdveia
Buldkou (mapeiakd kai yh\wooikd). H omukr va eicép-
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tip (bare fiber) is used. The power that is implemented
is 200mWV and the duration of irradiation lasts from 5 to
|5 seconds per pocket surface (buccally and lingually).
The optic fiber is placed into the pocket, against its ex-
ternal wall, and circular movements are performed in
order to achieve deepithelialisation and removal of the
granulation tissue to an extent that is determined by the
inflammation and judgment of the medical intervener.
[t is recommended that the microbial deposits can then
be removed from the implant surface during the same
session, using other lasers, air-polishing and special ultra-
sonic scalers.

The exact same procedure can be performed two more
times, with | week between each session, if this is
deemed necessary based on the rate and extent of the
inflammation. The patient is then reexamined after 4-6
weeks and enters a phase of treatment result mainte-
nance with follow-up examinations every 2-3 months. If
deemed necessary, this treatment plan can be reimple-
mented in a follow-up session.

Studies on the implementation of the EmunDo®
treatment protocol to implants

The international literature on the subject of using pho-
tothermal therapy in implants includes three studies (one
in vivo and two in vitro) (Table I). The first study was
an in vitro study on the irradiation of implant surfaces
covered by a A. actinomycetemcomitans biofilm (Saffar-
pour et al. 2016). The implants that had been included
were SLA implants (sand-blatched, acid-etched). Regard-
ing photothermal therapy with the use of infracyanine
green, the researchers seem to have used the diode laser
handpiece that is used in the EmunDo® protocol, even
though this is not specifically mentioned. The implant sur-
face was infused with the infracyanine green (incubation
for 5 min.), and irradiation was performed (810nm) at
300mW for 60 seconds. The largest decrease that was
reported in terms of the number of A. actinomycetem-
comitans colonies involved the group of implants that
had remained in a 2% chlorhexidine solution for 30 sec-
onds. Photodynamic therapy with toluidine blue (630nm)
and photothermal therapy with infracyanine green re-
sulted in similar rates of A. actinomycetemcomitans de-
crease. Finally, the use of ErYAG laser resulted in the
smallest reduction of the microbial population.

The same research team published another in vitro study
in 2018 (Saffarpour et al. 2018). In SLA surface implants,
they studied the alteration of their surface after the same
interventions and under the same conditions reported
above in their previous study. Using electronic inspection
microscopes with an energy dispersive spectrometer,
they found that no alterations had been caused to the
implant surface in any of the groups.

In an in vivo study that we discovered in the literature,
two interventions were carried out in 20 systematically
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Nivakag 1: In vitro kat in vivo peAéteg yUpw and v epapuoyr Tou Beparneutikol mpwTokdAou EmunDo® oe suguteluara.

Mehémn

(Birang, Talebi
Ardekani
etal. 2017)

AimAd TuQAR
TUXalomoinuévn
KAIVIKA) HEAETN

(Saffarpour,
Fekrazad
et al. 2016)

In vitro

(Saffarpour,
Nozari
et al. 2018)

In vitro

Aeiypa

20 aoBevelg (10 Avdpeg)
36,6 = 9,76 (20-67 £TWV)

40 epputelparta
IE TIEQLEUPUTEUNATITION

50 SLA gugutelpata
(4,3mm d1dueTpPog,
10mm prikog, Dentium
SuperLine)

16 SLA gugputedpata
(4,3mm d1dueTpPog,
10mm prikog, Dentium
SuperLine)

Tumog peAétng

®don |

Advtia: AoTpUywon Kal Pk andgeon.
Epgputelpara: =€otpa Tiraviou

Kal agpooTANBwon pe dITTavBpaKIké VATEILO.

ddon Il (2 eBdouddeg petd)

Epputetpara

Opdda eNéyxou: Mnxavikr armopdkpuvon Blolpeviou
Kal dlodIko laser 810nm (Fox, A.R.C. Laser, GmbH,
Germany).

Oudda dokiung: Mnxavikr anopdkpuveon Blolueviou
Kal TIpwTéKoAMo EmunDo® (810nm, Fox, A.R.C. Laser,
GmbH, Germany).

Epapuoyr) ICG yia 90 deutepdAernta, SIAKAUCHOQ

pe 0,9% NaCl.

10, 20, 30 otddio: 30 deutepdAerta, 300mW

(To kabéva)

EnmavaAnyn diadikaciag 2 eBdopadeg perd.

Emaon epguteupdtov e KaANEpYeLa
A. actinomycetemcomitans yia 48 wpeg.

10 epputelpata oe kdbe oudda.

Opdda 1: ErYAG laser (Smart 2940D plus,

DEKA Laser)(2940nm, 10Hz, 230us, 100mJ,

1W, 0,3W/cm2). Aldpkela aktivoBOAnona:

60 deutepoAeTTIa.

Opdda 2: LED (FotoSan 630LED, CMS Dentall,

630nm, 2000-4000mW/cm2) + JmAE TG TOAOUIBIVNG
(TBO, 0,1mg/ml, FotoSan agent, Fotosan, CMS Dental).
Epapuoyr) TBO yia 1 Aerttd, mAUoN Ue PUOLOAOYIKO
0pP0 yla 30 deutepOAeTTTa KAl aKTIVOBOANON

vla 60 deutepOAeTTTa.

Opdda 3: Alodiké laser (A.R.C., 810nm, 300Mw,
2,38W/cm2) + Mpdolvo g vdokuavivng (ICG,
EmunDo®, A.R.C. laser). Epapuoyr| vdokuavivng

yla 5 Aettrd, akTivoBOANon KUKAIKA amd MUAIKA TIpOG
AKPOPPICIKA Yia 60 deuTePOAETTTA.

Opdda 4: Mapapovn oe 2% xAwpPeEIdivn

via 30 deutepOAETTTA.

Oudda 5 (opdda eAéyxou): MAUoN pe GUOLoAOYIKS 0pO.

Enwaon epguteupdtov pe kaAEpyela A. actinomyce-
temcomitans yia 48 wpeg.

3 ep@urelpara oe kdBe opdda (1 epguteuna
TIAPEUELVE ABIKTO).

‘I31eq mapeppaoeiq OMTwG Kai oTnV
(Saffarpour, Nozari et al. 2018).

AnoteAéopara

‘Ox1 dlapopeg petatu

TV Opddwv 6oov apopd
ta BOP, PPD, mPI (mean
plaque index).

AlaPOPEG TPV KAl HETA

™ Beparteia doov apopd
ta BOP, PPD, mPI evtdg
KABe ouddag.

Oudda eAEyxOU: ONUAVTIKN
pelwon tou P. gingivalis.
Opdda SoKIUAG: ONUAVTIKA
pelwon twv A. actinomyce-
temcomitans, T. forsythia,
P. gingivalis.

INUavTIKY pelwon Baktnplwy
0e OAeG TIG OUAdEQ HETA

TIQ mapepBdoelq oe oUyKPLoN
e TNV oudda 5.

Opdda 4: n peyaldtepn
pelwon.

Opddeg 2 kat 3:

‘Oxt onuavtikég dlapopEg
HETAEY Toug, aANd peyalu-
Tepn pelwon ard my
oudda 1.

Kappia petaBoAn oTig emi-
PAVEIEG TWV EPPUTEUPATWV
o€ OAeG TIG OpAdEG.

Birang E, Talebi Ardekani MR, et al: Evaluation of Effectiveness of Photodynamic Therapy With Low-level Diode Laser in Nonsurgical Treatment of Peri-implantitis.
J Lasers Med Sci 8(3): 136-142, 2017
Saffarpour A, Fekrazad R, et al: Bactericidal Effect of Erbium-Doped Yttrium Aluminum Garnet Laser and Photodynamic Therapy on Aggregatibacter
Actinomycetemcomitans Biofilm on Implant Surface. Int J Oral Maxillofac Implants 31(3): e71-78, 2016
Saffarpour A, Nozari A, et al: Microstructural Evaluation of Contaminated Implant Surface Treated by Laser, Photodynamic Therapy, and Chlorhexidine 2 percent.
Int J Oral Maxillofac Implants 33(5): 1019-1026, 2018
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Table 1: In vitro and in vivo studies on the implementation of the EmunDo® treatment protocol in implants.

Study

(Birang, Talebi
Ardekani
etal. 2017)

Double-blinded
randomised
clinical trial

(Saffarpour,
Fekrazad
et al. 2016)

In vitro

(Saffarpour,
Nozari
etal. 2018)

In vitro

Sample

20 patients (10 males)

36.6 + 9.7 years
(20-67 year old)

40 implants with
peri-implantitis

50 SLA implants
(4.3mm diameter,

10mm length, Dentium

SuperLine)

16 SLA implants
(4.3mm diameter,

10mm length, Dentium

SuperLine)

Type of study

Phase |
Teeth: Scaling and root planing.

Implants: Titanium scalers and air-polishing
with sodium bicarbonate.

Phase Il (2 weeks later)

Implants

Control group: Mechanical removal of the biofilm
and diode laser 810nm (Fox, A.R.C. Laser, GmbH,
Germany).

Experimental group: Mechanical removal of the
biofilm and EmunDo® protocol (810nm, Fox, A.R.C.
Laser, GmbH, Germany).

Implementation of ICG for 90 seconds, irrigation
with 0.9% NaCl.

1st, 2nd, 3rd stage: 30 seconds, 300mW (each)

Repetition of the process 2 weeks later.

Incubation of implants in an A. actinomycetemcomitans
culture for 48 hours.

10 implants in each group.

Group 1: Er:YAG laser (Smart 2940D plus,

DEKA Laser) (2940nm, 10Hz, 230us, 100md, 1W,
0.3W/cm2). Irradiation duration: 60 seconds.
Group 2: LED (FotoSan 630LED, CMS Dental,
630nm, 2000-4000mW/cm2) + toluidine blue
(TBO, 0.1mg/ml, FotoSan agent, Fotosan,

CMS Dental). Implementation of TBO for 1 minute,
irrigation with saline solution for 30 seconds

and irradiation for 60 seconds.

Group 3: Diode laser (A.R.C., 810nm, 300Mw,
2.38W/cm?2) + infracyanine green (ICG, EmunDo®,
AR.C. laser). Application of infracyanine for 5 minutes,
irradiation in a circular pattern and in a coronal

to apical direction for 60 seconds.

Group 4: Remained in 2% chlorhexidine

for 30 seconds.

Group 5 (Control Group): Irrigation with saline
solution.

Incubation of implants in an A. actinomycetemcomitans
culture for 48 hours.

3 implants in each group

(1 implant remained intact).

Same interventions as in
(Saffarpour, Nozari et al. 2018).

Results

No difference between
the groups with regard

to BOP, PPD, mPI (mean
plague index).
Differences before and
after the treatment with
regard to BOP, PPD, mPI
within each group.
Control group: significant
reduction of P. gingivalis.
Experimental group:
significant reduction of
A. actinomycetemcomitans,
T. forsythia, P. gingivalis.

Significant reduction of
bacteria in all groups after
the interventions compared
to Group 5.

Group 4: the largest
reduction.

Groups 2 and 3:

No significant difference
between them, however
larger reduction

than Group 1.

No alteration on
the implant surfaces
in any of the groups.

Birang E, Talebi Ardekani MR, et al: Evaluation of Effectiveness of Photodynamic Therapy With Low-level Diode Laser in Nonsurgical Treatment of Peri-implantitis.
J Lasers Med Sci 8(3): 136-142, 2017
Saffarpour A, Fekrazad R, et al: Bactericidal Effect of Erbium-Doped Yttrium Aluminum Garnet Laser and Photodynamic Therapy on Aggregatibacter
Actinomycetemcomitans Biofilm on Implant Surface. Int J Oral Maxillofac Implants 31(3): e71-78, 2016
Saffarpour A, Nozari A, et al: Microstructural Evaluation of Contaminated Implant Surface Treated by Laser, Photodynamic Therapy, and Chlorhexidine 2 percent.

Int J Oral Maxillofac Implants 33(5): 1019-1026, 2018
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XeTal VTG Tou BuAdkou, epdrtetal oto eEWTePIKS TOi-
XWHAE TOU, KAl EKTEAWVTAG KUKAIKEG KIVAOEIG TIpayHato-
Toleftal anoemBnAioroinon Kar agaipeon Tou KOKKI®-
doug 1otoU og éktaon avdioyn NG QAeypovAG Kal TNG
Kpfong tou emepPaivovtod.

Metd ouotrjvetal du propouv va agpaipebolv otny idia
ouvedpia ol pikpoPlakég evamoBEéoelg armd TNV euPUTEU-
patikr emedveia Pe v BoriBeia dMwv lasers, agpootii-
Bwong kai eIdIKWV EEOTPWV UTIEPIXWV.

H id1a akpiBwg Siadikaoia propel va mpayuatoroinBef
AMeG BUo QopEg oe xpovikd didotnua | Bdouddag pe-
Ta&V twv ouvedpiwy, av autd kpiBel amapaitnto avdoya
pe Tov puBpd Kkar v éktaon g eAeypovig. ‘Emerta o
aoBevriq emavefetdletal og xpoviko didotnua 4-6 efdo-
pddwv kar eioépxetal oe don diatjpnong tou Bepa-
TIEUTIKOU aTTOTEAEOHATOC e MavakNoelg avd 2-3 pr-
veg. Epdoov kpivetal anapaftnto, umopel va mpaypato-
moinBei Eavd epappoyr Tou Bepameutikoy MPWTOKOMOoU
Katd TNV emavdrkAnon.

Meléteg yUpw amo TV EQapPOYr| TOU TTPWTOKOA-
Aou EmunDo® oe egpgutelpata

> Sigbvr| BIBNoypapia €xouv dnposIEUTE TPEIG PHENE-
&G (pia in vivo kai dUo in vitro) yUpw amd v epappoyn
NG ewtoBeppikig Bepareiag oe epputedpata (Mivakag
1. H mpwtn peAétn fitav in vitro kal apopoUoe T HeAE-
TN TG aKTVOPOANONG EPQUTEUHATIKWY EMQPAVEIWY TIOU
rtav kahuppéveg amd Biodpévio A, actinomycetemcomi-
tans (Saffarpour kar ouv. 2016). Ta epeutelpata mou
xpnoiporoifonkav Atav SLA (sand - blatched, acid-
etched). Ooov apopd tn pwtobeppikr Bepareia pe to
mpdoivo NG Ivppakuavivng, ol epeuvntég mapd to ou
Sev 10 avagépouy, @aivetal va xpnaigomoinoav t Be-
pareutikr] xelpoAaPr] tou diodikou laser mou xpnaoiyo-
Toleftal oo MpwtdkoMo EmunDo®. H emedveia tou ep-
(QUTEUPATOG EUTTOTIOTNKE HE TO TIPACIVO TNG IVQEAKUA-
vivng (emwaon yia Smin) kai €merta mpaypatoroldnke
aktivoBoinon (810nm) pe 1oxd 300mW vyia 60 deute-
pdAermra. H peyalitepn peiwon mou onpeindnke doov
apopd Tov apiBud amoikiwy Tou A. actinomycetemcomi-
tans apopouoe TNV opdda eJEUTEUPATWY TTOU TIAPENEI-
vav og didhupa 2% xhwpegidivng yia 30 Seutepdherta.
H @wtoduvapikry Beparmeia pe Pmhe g toAouidivng
(630nm) kai n ewtoBeppikr) Bepareia e mpdovo NG
Vepakuavivng emépepav mapdpola peiwon otov A
actinomycetemcomitans. Téhog, n epappoyn ErYAG
laser emépepe ™ PIKpSTEPN Peiwon otov Paktnpiakd
AnBuopod.

A6 v idia gpeuvnukr) opdda dnpooiedtnke GA pia
in vitro peAétn to 2018 (Saffarpour kar cuv. 2018). 2
epoutelpata pe emodveia SLA pehetiBnke n petaBoin
NG empavelds toug Petd and TG idleg apePPAoelg pe
TG id1eq ouvBrikeg TTou avagépBnkav mapandvw otnv
TIPOYEVEDTEPN HEAETN TOUG. Me NAEKTPOVIKY HIKPOOKO-
Tla 04pwoNG e PacpatOPETpo evepyelakig diaoTmopdq

Eic. I: ) Aktivoypagikr eikéva apxOpevng TEpIEPQUTEUNATIIOAg
otov 47 mpiv TV Bepaneia, B) Abo prveg petd  Oepareia, v) Emd
priveg petd tn Beparneia, dmou eival eggavig n BeAtiwon kar otabe-
portioinon Tou ootikoU urofdBpou.

Fig. 1: a) Radiographic image of early peri-implantitis at 47 before the
treatment, b) Two months after the treatment, ¢) Seven months
after the treatment, the improvement and stabilisation of the bone
background is evident.

healthy adult patients, in implants with early peri-implan-
titis (Birang et al. 2017). In the first phase of this study,
all patients underwent mechanical removal of the micro-
bial deposits in the entirety of their dentition, using ul-
trasounds. Regarding the implant surfaces, the microbial
deposits were removed using titanium scalers and air-
polishing with sodium bicarbonate. Two weeks later, they
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mapatnperiBnke &t dev mpokalolvtav kapia petaBoid
OTIC EJQUTEUPATIKEC eMOAVEIEG O OAEG TIC OPAdEC.

2 pia in vivo pehétn mou Pprikape ot BiAoypagia, oe
20 eviNikeg aoBeveig ouotnuaukd uyiels, mpaypatorol-
Bnkav dUo mapepPdoeig oe epEUTElPATA Pe apxXOpevn
meplepputeupatiuda (Birang kar ouv. 2017). Sty mowtn
@don NG peAétng, mpayuatoroiriBnke oe dAoug Toug
aoBevelG pnxavikr] armopdkpuvon Twv JIKPOoPIakwy eva-
ToBéoewv ato olvolo Tou odoviikod PEayHoU Pe Xprion
ureprixwv. ‘Ooov apopd TG EUEUTEUNATIKEG ETIPAVEIEG,
ol PIkpOoPIakeg evaroBéoeig apaipébnrav e E€otpa tta-
viou Kkai pe agpootiNBwon pe drttavBpaxikd vdtpio. Emer-
ta and 2 edopddeg mpayuatomnoiifnke akuvodAnon e
e pe laser 810nm r| pe 1o Bepameutikd MpwtokoMo E-
munDo® O1 mapdpetpol Tou epapudotnKav mepypd-
@ovtar otov [ivaka |. H diadikaoia aktvofdinong kai
Twv 2 opddwv emavariebnke 2 efdopddeg apydtepa.
Aev mapatnprBnkav diagopég doov apopd TG KAIVIKEG
TIAPAPETPOUG PeTall Twv 2 opddwv TpIv Kar etd TG Ta-
pepBdoeig. Qotdoo, kar ol 2 mapepPdoeig odriynoav oe
onpavtk BeAtiwon SAwv Twv KAVIKOV TIApapETpwy og
xpoviké didotnpa 3 pnvav. Ooov apopd Toug pikpofia-
koUg TMAnBuopoUg, otnv opdda eAéyxou Tpaypatorolion-
Ke onpavtikr peiwon pévo tou P. gingivalis, eve otnv oud-
ba dokipng onpeindnke onuavtky peiwon twv A. actino-
mycetemcomitans, T. forsythia, P. gingivalis.

KAINIKH MEPINTQ>H

H texvikr TG ewtobeppikrg Bepaneiag epappdotnke
e Mpdovo NG Ivppaxkuavivng oe pia khivikr| Trepimmwon
aoBevouc avdpa 52 etwv pe eAeliBepo 1aTpIKS I0TOPIKG
(Ei. 1-2). O aoBevrq eixe umoPAnBel oe Bepareia xpo-
viag meplodovtitidag oto mapeABdV kai ftav eviaypévoq
o€ TMPdYpPAppa diatripnong tou Bepareutikol amoTeAé-
opatog. Metd v mepiodovtikr) Bepareia tomoBetiOn-
kav epputelpata otg Béoelg dmou ummpxe amd kaipd
vwdotnta.

> pia and ug emavegetdoelg diamotwbnke apxopevn
TTEQIEPQUTEUNATITION OE €va €K TWV EPPUTEUNATWY TOU
otn Béon 47 (mepieppuTEUPATIKOG BUAaKog YAwooIKd
5mm kar aipoppayia katd v avixveuan, cuvodeudpeva
ané akuvoypagikd diamotwleioa anwAeia ootou) (Eik.
I ). MNpaypatomoiiBnke mpwta diatdpa&n tou pikpoPia-
koU PloUpeviou o€ GO TO OTOPA PE TNV TEXVIKT TNG UTTE-
POUAIKAG agpootiNBwong pe epuBpITOAN. Apxikd epap-
péotnke o Bepameutikd MpwtdkoMo EmunDo® torikd
OTO €MPUTEUHA Kal KUKAIKG yUpw amd autd. To mpwtd-
KoMo TepiehdpBave: a) tnv TomoBEtnon TG avapeixOei-
0aG XPWOTIKIG TTAPEIAKA KAl YAWOOIKA TOU EJQUTEUHATOS
evtdq Tou Tieple@uTeEUpaTikol Buidkou, B) Tnv aktivo-
BoAnon pe tn Bepameutikr) xeipohaBr) (500mW, 20 deu-
TePOAETTIA avd emMpdAveia), v) Ty aktivoBOAnon pe Tig el
Sikég iveg (bulb kai bare fiber, 300pm) (mpwta pe Vv
bulb fiber oto 20 otddio, ki €merta pe v bare fiber oto
30 otddio, 200mW, 20 deutepdAertta avd emedaveia).

Tépog 21, No I, 2020/Vol 21, No |, 2020

underwent irradiation with a 810nm laser or the Emu-
nDo® treatment protocol. The parameters that were
used are described in Table |. In both groups, irradiation
was repeated 2 weeks later. Regarding the clinical pa-
rameters between the 2 groups, no differences were ob-
served before and after the interventions. Both interven-
tions resulted in significant improvement of all clinical pa-
rameters within a period of 3 months. In terms of the
microbial populations, the control group experienced a
significant decrease of just P. gingivalis, whereas the ex-
perimental group had a significant decrease of A. actino-
mycetemcomitans, T. forsythia, P. gingivalis.

CLINICAL CASE

Photothermal therapy with the use of infracyanine green
was implemented in the clinical case of a 52-year-old
male patient with an unremarkable medical history (Fig.
[-2). The patient had previously undergone treatment
for chronic periodontitis and was part of a treatment re-
sult maintenance scheme. After the completion of his
periodontal treatment, implants were placed into the
sites that had been edentulous for some time.

In one of the follow-up examinations, early peri-implan-
titis was identified in one of the patient’s implants at site
47 (peri-implant pocket 5mm lingually and bleeding on
probing, accompanied by radiographically established
bone loss) (Fig. |a). The microbial biofilm was disrupted
in the entire mouth using supragingival air-polishing with
erythritol. The EmunDo® treatment protocol was initially
implemented locally onto the implant and around it in a
circular pattemn. This protocol included: 1) the placement
of the mixed dye buccally and lingually to the implant in-
side the peri-implant pocket, b) irradiation using the
treatment handpiece (500mW, 20 seconds per surface),
¢) irradiation using the special fibers (bulb and bare fiber,
300pum) (first with the bulb fiber at the 2nd stage and
then with the bare fiber at the 3rd stage, at 200mW, 20
seconds per surface). After the completion of the Emu-
nDo® protocol, supragingival air-polishing with erythritol
was repeated (AIRFLOW® Master Piezon, AIRFLOW®
handpiece, AIRFLOW® PLUS powder, EMS, Nyon,
Switzerland), in order to remove any microbial deposits
and cell-tissue residues from the irradiation. The patient
was instructed to apply a 2% chlorhexidine gel locally
(twice a day) for 15 days. He was re-examined 6 weeks
later. During the first follow-up examination (2 months
later), it was found that bleeding on probing had re-
solved, the bone background had improved in radi-
ographic terms and air-polishing with erythritol was re-
peated (Fig. Ib and Fig. 2a, b). During the 2nd follow-up
examination, 7 months after the initial treatment, it was
found that there was further improvement of the peri-
implant sulcus probing depth lingually (3mm), no bleed-
ing on probing, as well as enhancement and stabilisation
of the bone background in radiographic terms (Fig. Ic).
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g

Eix. 2: ) Katdotaon twv mepIegQUTEVPATIKGOY I0TOV YAWOOIKG TOu
47, 800 prjveg petd tn Bepareia, B) Babog avixveuong 3mm yAwo-
oIkd XwpIG alpoppayia katd ty avixveuon.

Fig. 2: a) Condition of the peri-implant tissues lingually to 47, two
months after the treatment, b) Probing depth 3mm lingualy, without
bleeding on probing.

Metd to mépag Tou mpwtokdMou EmunDo® emavaid-
@Onke utrepoUNIK| aepoati\Bwon pe epubpitdAn (AIR-
FLOW® Master Piezon, AIRFLOW® handpiece, AlR-
FLOW® PLUS powder, EMS, Nyon, Switzerland), mpo-
Kelpévou va amopakpuvBouv pikpoPiakég evamobéoeig
Kar kuttapikd-1otikd katdhoima amnd tnv aktvoBéAnon.
>tov aoBevr| 58Bnkav odnyieg yia ToTkr) epappoyr yé-
NG xAwpe&idivng 2% (2 @opég TV NEéPQ) yia |5 nuépec.
[NpaypatororBnke emavéleyxog 6 efdopddeg apydte-
pa. Katd v mpwtn emave&étaon (2 priveg apydtepa)
TiapatnerBnke amodpopr] TG alpopeayiag katd v avi-
XVveuan, BeAtiwon tou ootikoU uodpou aktivoypagikd
Kkal ipaypatoroirBnke aepootiAwon pe puBprdoin (Eik.
IB kai Eik. 2a, B). Katd tv 2n emave&gtaon, 7 prjveg petd
v apxikf Bepaneia, mapatnpribnke mepartépw Beitinvon
Tou BdBoug avixveuong TG TIEPIEPPUTEUHATIKIG OXIOUAG
yAwoaoIkd (3mm), arousia aigoppayiag Katd Ty avixveu-
on kabwq kai Beitiwon kar otaBeporoinon tou ootikoy
utroPdBpou axktivoypagikd (Eik. 1y).

2YZHTHZH

H mAfeng kar armoteAeopatiky anmoddkpuvon Tou JIKPo-
BiakoU goptiou amd TG EUQUTEUPATIKEG EMEAVEIEG KAl
TOUG TTEPIEHPUTEUPATIKOUG BUAdKOUG eival kaBopIoTIKrG
Onpaoiag MPOKEIEVOU Va eTteuxOel eMmTUXriG eMOUAWON
TWV TTEPIEYPUTEUPATIKWY I0TwV. Q0Td00, OTa PEIOVEKTH-
HATA TwV CUPBATIKWOY PNXaVIKWV Kal XNIKOY Ogpareu-
TKWOV PEBSdwWV Tou epappdlovtal, mepidapPdvetar n
aduvapia i n duokoAia toug yia TArpn eEGAeIPn Tou pi-
KpoBlakoU @optiou amd Toug TEPIENQUTEUPATIKOUG
10TOUG Kal TIG EPPUTEUNATIKESG ETIQAVEIEG, N TTPOKANCN
aMoINCEWV OTNV eMEAVEId TOU EPQUTEUPATOG KAl O
TPAUPATIOPAS TWV VETOVIKWV I0TWV. AMNA JEIoVEKTpata
apopouv tnv empBdpuvon yia tov acBevri and n dievép-

DISCUSSION

The complete and effective removal of any microbial
load from implant surfaces and peri-implant pockets is a
key factor for the successful healing of peri-implant tis-
sues. However, the conventional mechanic and chemical
treatment methods that are used have disadvantages
such as failing or making it hard to completely eliminate
the microbial load from peri-implant tissues and implant
surfaces, causing damage to the implant surface and in-
juring the neighbouring tissues. Other disadvantages in-
clude the "burden” of a surgical intervention to the pa-
tient or potential modification of their medication regi-
men (in patients with a compromised medical history).
The use of local or systemically administered antimicro-
bial agents presents certain limitations. Due to the differ-
ent features of these microbes, the administration of dif-
ferent antibiotics is required. Another disadvantage of
antibiotics is that they do not reach effective doses. Fur-
thermore, these antibiotics can cause potential adverse
effects to some patients, as well as the development of
antibiotic-resistant strains. The arrangement of microbes
into biofilms and lack of a stable concentration of the an-
tibiotic within the peri-implant pocket, makes it difficult
for the antibiotic to access and have an effect on the
deeper layers of the biofilm (Walker 1996, Socransky
and Haffajee 2002). It becomes evident that techniques
such as photodynamic and photothermal therapy offer
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YEIQ XEIPOUPYIKWV TTapepBdoswy i and mbavr) amapai-
TN TPoToToINoN TNG PApHakeuTIKAg aywyn (og aoBe-
velc pe PeBapnpévo 1atpikd 1otopikd). H xprion tomkd
f OUOTNHATIKA XOPNYOUHEVWY QVIIHIKOOBIAKWY TTapa-
yovIwv mapouaidlel kdmoloug TepIopIopous. Ta diago-
PETIKA XAPAKTNPEIOTIKA TwV PIKPORiwv autwyv kabiotolv
avaykaia tn xoprjynon diagopetikwv avuflotkay. Eva
dMo amd Ta peIoveKTAPATa Twv avuBIoTKOV eival 4Tl
dev @Bdvouv oe dpaatikég ddoeic. EmmAéov, umdpxouv
Kal TpoPAuata mou apopouv v Unapén mbavay ma-
PEVEPYEIWV amd T XOoprynon OpIoHEVWY amd autd td
avufiotikd oe kdmoloug aocBevelc, kKabwg kal tnv avdrmu-
&n avBektikwv otehexwv ota avuPiotikd. H opydvwon
TV pIkpoPiwv og Piolpévio kai n pn diatrjpnon otabe-
PG OUYKEVTPWONG Tou avtIBIoTIKoU JEoa OTov TIEPIEH-
@uTeUpatiké BuAako kabiotd duokoAn v mpdoBacn Kai
TNV AMOTEAEOUATIKGTNTA Tou avtiPioTikou Péoa ota PBa-
Butepa otpwpata tou Piolpeviou (Walker 1996, Socran-
sky kai Haffajee 2002). Onwg vivetar avuAnmtd, Texvikég
OTWG N ewtoduvapik Kai n ewtobeppikr Bepareia ou-
VIoToUV UTIooxOpeveG AUoelq otn Bepareia petagu di-
AWV Kal TWV TTEPIEPPUTEUPATIKWY VOowY KABwg Tapa-
Kdumtouv MoAd amné ta mapandvw Pelovektipata. H
XPAON XaUNAAG 1oxUog laser (Tpog amoguyr| poKANong
Beppikav BAaPwv otoug mapakeiyevoug LYIEIG 1I0ToUG
OTIG EPPUTEUNATIKEG eTpdveieg o oUyKpIon He Ta uyn-
NG 10xUOG laser), uéxpl otyprG @aivetal va emoeikviel
evBappuvtikd anoteAéopata otn Bepareia Tng meplep-
QUTEUPaTTIdAG. Bk Twv peAeTwv Tou éxouv mpaypato-
moinBel, N ewtoBeppikr) Bepareia pe xprion Tou mpdol-
VOU TNG IVepakuavivng gaivetar va emdpd otn peiwon
HIKOOPRIWY TTOU EUTAEKOVTAl O€ TTEPIEPPUTEUPATIKEG VO-
oou¢ kaBwg kar otn PpaxumpdBeopn PeAtinon twv KAI-
VIKOV TIAPAPETOWY, evw Oev TpoKaAel BAGBec otnv ep-
outeupatiki emedveia. H onpaveikr BeAtiwon twv khivi-
KOV TIAPAPETPWY KAl ToU ooTikoU uttoPdBpou deixvel
TIWG OF TIEPITTIWOEIG APXOHEVNG TIEPIENPUTEUNATITIOAC N
Texvikr @aivetal va eivar 1diaftepa anoteAeopatikr. 2Ta
HEIOVEKTANATA TNG TEXVIKAG, CUYKATAAEYOVTal TO KOOTOG
Tou eEomAiopol TnG. Emiong, amartouvrar mepioodtepeg
eNEYXOUEVEG KAIVIKEG HENETEG TIAVW OTNV ATTOTEAECHATI-
KOTNTA NG TEXVIKAG, OE PApUTEPEG TTEPITITWCEIG TIEPIEH-
QUTEUNATTIOAG, e PeyaAUtepo xpovikd didotnua mapd-
koAouBnong (follow up) kai peyahitepo Sefypa aobe-
vy, Kabwg kai n umap&n opddwv Tou va peAEToUV TV
QMOTEAEOPATIKOTNTA PNXAVIKWOV | XNHIKWOV PECWV (avTl-
HikpoPiakol mapdyovteg) otn Bepareia tng vooou.

H epyaoia autri mapouvoidobnke ev pépel wg e-poster kar
éAape to 30 Bpafeio oto HAOMS2020 Aesthetics, Zuurdoio
2roparikris Euguteuparodoyiag kar Aiobnuikri Mooodwrmou,
rou SiopyavdOnke ard v EEZTTIX, Grand Hyatt Hotel,
Abrva, |7-19 lavouapiou 2020.
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promising solutions for the treatment of conditions such
as peri-implant diseases, as they do not have many of the
disadvantages listed above. The use of low-level lasers
(in order to avoid causing thermal damage to the adja-
cent healthy tissues or implant surfaces versus high-
power lasers), has so far created promising results in the
treatment of peri-implantitis. Based on the studies that
have been carried out, photothermal therapy with the
use of infracyanine green appears to have an effect on
the reduction of the microbes that are involved in peri-
implant diseases, as well as towards improving the clinical
parameters in the short run, while at the same time not
causing damage to the implant surface. The significant im-
provement of the clinical parameters and bone back-
ground shows that in cases of early peri-implantitis, this
technique appears to be particularly effective. The cost
of the equipment that is needed is one of the disadvan-
tages of this technique. Moreover, more controlled clin-
ical studies are needed in order to investigate the effec-
tiveness of this technique, in cases of deeper peri-implan-
titis with a longer follow-up period and a larger sample
of patients, as well as the creation of study groups that
would investigate the effectiveness of mechanical or
chemical means (antimicrobial agents) in the treatment
of this disease.

This paper was presented in part as an e-poster and received
the 3rd Prize at HAOMS2020 Aesthetics, Oral Implantology
and Facial Aesthetics Symposium, organized by the HAOMS,
Grand Hyatt Hotel, Athens, Greece, January [7-19, 2020.
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