BRI FZREEZ RN, 77 v FEABROIEABBITIRRDIR

/I FE—

VRS WFE NEAYEEAETSEE ®ERRFEDE
(8 B & 20

Efficacy of Non-surgical Therapy Using Antimicrobial Photodynamic
Therapy on Peri-implantitis Patients

Yoichi OGAWA

Division of Periodontology, Department of Oral Biology and Tissue
Engineering, Meikai University School of Dentistry

(Mentor: Prof. Kitetsu SHIN)

Wz F6195 20154E3H26H



A 77 NEBRIZRT HHE ARSI FEIEE  (antimicrobial photodynamic
therapy : a-PDT) DEZIMES, HTaTE L OHiE 2 BOBK /T A —4 LHERE
POFHME L. BERFEFIHMABAERFREEERRBHIRRELI2E8ED S
L, 1770 b EEEEESER 2 FUERBLTWSA 77 MNABRE
B1IRBDAVTT PBEREXNFL LIz, aPDTIX, AF LU TN—%A T
IV MVABRY v MCEAR, EHARGEEEKL —F — (Periowave) % BH
Liz. 37Rbb, fRLipolcA 77 NOBOBFMELD 4 WAL
LEH4 B L7z, BEBR/S5 A—#1X, modified Sulcus Bleeding Index (mBI) ,
probing attachment level (PAL), bleeding on probing (BOP) {Z-DWNTEEfli L7z, HIE
REOFMEE X, BHEE, BERFEMEOE L UORHRESILERE L.
mBI (Xff7aT L g &2 8 L, BERITIETL (<0.01), BOPBZHEDA V7T
FARBUT 28 A0S 15 RITED Lz, PALIL, #FATE R ZHERL, HEEIC
BFEZIRDR o7, HMEREDOFMEEE Tk, WThbHEENEZRD
B3, MIEEST R B L ERAICE, EEESKESFRRZIRD RH
ofz. —F, MBEEERIZBWTIY, P gingivalis 3 &0 red complex 1238\
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X, P intermedia 2B W T HEBEERO. 475 MNEABKBEICR
L, aPDT 314 77 v NEABMBBORERBE A 77 NEABR 7y MA
DOEBEREMEOBVICED TH D Z ERTRINTE.
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Abstract

The purpose of the present study was to evaluate the clinical and microbiological
effects which prior to treatment and post treatment for two weeks of antimicrobial
photodynamic therapy (a-PDT) on peri-implantitis. A total of 17 patients, number of
33 implants were included, which have passed for two years or more after the tretment.
The photosensitizer was applied to the bottom of the pocket for a-PDT. Following this,
the pocket was exposed to the laser irradiation. The treatment was done in four sites
per implant, in total 4 minutes. The clinical parameters were assessed for mBI, PAL,
BOP, and microbiological parameters were assessed for total bacterial count, bacterial
count of periodontopathic bacteria (Porphyromonas gingivalis, Aggregatibacter
actinomycetemcomitans, Treponema denticola, Tanneralla forsythia, and Prevotella
intermedia), in the total population of bacteria. In the clinical parameters, mBI and
BOP were significantly decreased (p<0.01) compared with before treatment. While
there was no significance of bacteria counts before and after the treatment, ratio versus
total bacterial counts were significantly reduce in P. gingivalis and red complex. These
results suggest that a-PDT was useful to reduce inflammation and periodontopathic

bacteria on peri-implantitis patients.
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A > 77 v FEBRESR (peri-implant mucositis) & A 77 AR (peri-
implantitis) I%, & HICABENICHEETSHERRIZL > TRETHZ LMD
NTWBM, 7T EBRERICR T BIEREL LTIE, FEBIICA
YT VEABERRTAZLPAENTHD LRESH TS, Ehicxt
L, 17Ty MNABRIZBWTIX, 477 MREICHE LB 1
AT 4V b ETEIHEE, BRETHET TR, BRNLEABRRTOBRSHAE
FLERTILERD D20, ARRERLETHD LELTNED, L
HL, 477y FABROBERIIBWTIX, HEBRERFR, 79—
b — L RRIIRDBRE & WV o e EARTREAER E 2T i, SRS
HVERV. &5, ABBBRET, 27T NABESEEOBEICED A
77V NABDEEEOET, £FMRRBEIC X Y BIALENTTZ R
BEIREEL 2D, £, ABRBOFECIBOYTS 7T MERAIIRTT 59
BHRER, {LEMRBELAVNDLNTVWAHOM, REZA 7T MNEE
RICHT BIERBERREL SN TOVRVORERTHS. BBEICRITEA T
7V MABRBEDEREIZOWTS, BEAEERERICBWTAL 75 MA

BRI D7 7 — MAEBRERHY, 177 FNEABERPBRER DS HHE



TERLERENEL, ThEHRBTAILICLoTA 7Ty hOERIZOR
BBEZEBRTFREND S, BRRMLENSFELL THRWIZ EFMERE LT
2iF ozl

NHRHEHE (photodynamic therapy ) &, RNV 7 4 U VEECEHBET S
FEEARRE - B4 ME BB~ O RIER & OLRERIC X 5 —HERBE OHENE
ShEZFIA LIZIBRIET, B3RO LV—F—IZ X 2 HER - Kk £ YRR
BLIXRERY, Bz RN X —TOL—F—REFIZL DV RELBIRMIIERT D
T Emb, EEMRRICHTIMEIIDRVIEREL LTEEERL TN,
ZOHT, 199245 iZDobson & Wilson & '3 23PDTIZ & % & EFFMAE OZRE R
ERELTLUR, FICZOZREERIEBL, HIEERNIFERIE (antimicrobial
photodynamic therapy : a-PDT) & L T, @EHERA~OISHIZAIT RS ERE S
NaXHkotz. iz, Haasb'9 X o T, 4 77 MNABRRICXT 51k
REL LTCORAEZ TR T2 EMOMELREIND L HICRY, AV TT
v MERICR L THa-PDTEEATHZIENEIOND L IZR-TEL. a-
PDTORE A W =X Lk, HEZHEHE (MATLTN—0:TBO, AF L
7/V— :MB) (ZIEHAEEL - - BRETHZLICLD, HREZHEHEDS
B RN F—EERENORIRREICBITT S22 LT, EHEEE (—EHR

HOWHEE) PELESND. ZhOBIEEERIERIGR X UHE OHRERERE



ERTECFREEZWETSLEXONTVAN. Z 0a-PDTIXFRAIMHERE A
HEREETEERBD RN EBRESNTNEY., Zo k5 REBEAND, a-
PDTiZA 757 v FABRRBEDERIGR, SABRHBRELTAS VT TUR
275 LT, FATHDHLEZLND.

A 7T v MNEABRIEBERICT 5a-PDTOFEEICE L TIX, invivolZd\W T
Shibli 59 1%, 4 75> MREIZFTFE LTz Prevotella intermedia (P. intermedia),
Fusobacterium nucleatum (F. nucleatum) 23a-PDTIZ L W BBICH A L2 L2
ELTWA. F7iz, BEWFETIE, Haasb® i34 75 MNEABRICRL, a-
PDT#, BEZE, expanded-polytetrafluoroethylene (e-PTFE) &% B RIBEIZT
HLEER, BEREROEFZRE LTV,

LAL, 477 MABRRIIR LIESNBEICa-PDTEBABE 2T 125 &
DEDHEZEMICBRN LEBEIIRY. 22T, AWERA 77 NABR

(23 2a-PDTOFENERERR /N7 A —F LHIERERRZAWTERME L.
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1. HKEBRE DR

AL, BERFEEFHHEEZESOEAR (EBES A1012) 2HTT-
. WRE, PEXEEERSBRIAERFEREERRBHIR LTV BE
DHL, BB, MREEEAbLTA 7T MEEEZ T TZBE 200 A2 IRITA
Y7 NEBMBREEERL, UTOREZKZ LA 77 MNEABR
LB SN EERRE Lz, Thebb, 1) 10750 b LEEEEER 2E
UEBBLTWBA LTI MMED IS, 2 AV TFV M TTFy b7 x—A
nBHRY v NEEE TOREME (probing attachment level : PAL) 2% 4 mm £k, 3)
bleeding on probing (BOP) 25fEtE, X 5iTi34) =y 7 ABEELTAVTIT YV
FABIZERINEZRBDD L WO REEEZLIZBEDI L, 1) 177 ME
DEREEZRDDE, 2) HIRFEEIRILPOE, 3) BEILABCHEYE
PHRIER 2 LOEFERA L-EEZRI L, 1TA BHEIA, &S A,
EHER : 648775 DHIBZAEDA LT T M EAREDREE Lz, X
SBEIILR, FAMAEOBRE, NAZEML, NHEBLCERICTREEZET

HEEIT-oT-.



2. a-PDT LEFIE

WRTREB L LT, 77 v v THERBIUORARFEOERRR LA —Y 7%
fio7. aPDTiX, A1 V77 MARIZAEL TS T 77— ZMKTREL,
Ty hra— VW THBHBRET . F0%, 4177 ME1AH72Y 200
wl DOHBEZHEME (0.01% methylene blue : MB, Biogel, Ondine Biopharma ,
Vancouver, Canada) %A > 77 > MEABEIZEAL 60 %, EHAH¥EEFL—
#— (Periowave, Periowave Dental Technologies , Vancouver, Canada, Fig 1) @5t
Fv TR EA T T NEARBIZEAL, BELE.

KA REE L ——DRE S & LT, EE 670 nm, TREHHH 77 220 mW/em?
TR E 4 AL (BEAOTOBAT, PRE, EOBARNEERERfTR
B) LU, BHEEMEZ 1ML 607, | ALY ORFFMIZEH47LLE. a
PDT#i%, 1> 75 NABZA V77V ME1 A% Sml ORBEEERE
KICTEEHEEITo72. MB DEAB LW a-PDT ORS I, EFHFHEICE 588
EZEBANES T, | NAOWEN»IT-7. a-PDT I3, TRHRBAAE, 1 Bw)E,
238%, 3BHOFHIE, HROTRTDAL T T MIfToTE.

3. EGERFTMEES & UM FAIFTHE
ERREFMIL, a-PDT {AHRR0 (MFAT), B L OVERK T 2 BRRERF (i) UL

TOEBIZSX, iFELIZRLRIEREM 1 23 T_TEHRILE.



1) BRPREFAR
(1) RET T — 7 {+EHEE (modified Plaque Index; mPII)

Mombelli?VD FHEICHE L T mPll DREEIT o7, MEXTIAFy 7 Tu—
7 (PCV12KIT6, Hu-Friedy, Chicago, IL, USA) BX U BRIZ L > TiTok. b—
F—RREEAL L F CmE OEER D 4 HALTITVY, UTOR 3T O KELF
BV, bbb, 2a70; BRIV a—T70FBIC XY, EHEE
MREIZT T — 7 BHERTERN, 1; LHEENIGR~DT o —7 DHBIC
XD OTHTT—78Bm, 2; BRIZEKV 5 -7 BHERTE S, 3; 2ED
BEMEOREELRDD, KHBELE.

(2) WEEIENKIEE (modified Sulcus Bleeding Index; mBI)

Mombelli?) DFIEICHE L T mBl DRIEZITo 7. BIEIIRIRO ST AF v
T7a—7ERANT, L—¥F—REHAL & F UEEMEERO 4 LTI, B
TORa7OBERELZFMANE. $Rbb, 227 0; 477 MIBEEE
LRI > T7u— v 7 UERRIZ, sy, 1; I7 Uz i
BHOND, 2,4 7T MERIRICIH 7= EO MM, 3; ZAZ2MHM, &
SELT.

(3) PAL

TIZRAFy 7 Tu—T7E2AVT6 RE (BERA L EQOSROELBASR, PR



B, EOBAR) 2T lmm BAETHEILZ. BIER, 4177V 077w b
T —binb T u—THBARFERE COERE LU, RIEELFMCHAVZ. PAL
HERIY, MTATOEEE OHAED LEOHAELZ W EIC L >THHL,
PAL DI ERIT [PAL KER / PAL #TATOEHAIE] x 100 (%) & LTHB L.
(4) BOP

PAL BIEH 30 HiRBREDA 75 NABRR T v M b Ol DF % FER
L, HRIEERL oD H i ERAz B DBk & Bl L 7=
2) 477 NABROEEE S

EEEOSEHIY, AV 77 IJEIZPAL A4mm EF42E5mm T, T
ENTy I AREELEDA VT T2 MREICHT DA 7T FEABREBRINR
M25% KRB THoBERL, PAL2 6mm TA V77 v MNABABRIREHN
25% LAEThHoEEHICHELE 2.
3) HIEFHEHAE

M ERFEMIZIX, real-time PCRIE (P ARF=zv 7 - TR, V——, K
) ZRAV, BHEEE X OEERFRME TS Porphyromonas gingivalis (P
gingivalis), Aggregatibacter actinomycetemcomitans (A. actionomycetemcomitans),
Treponema denticola (T. denticola), Tanneralla forsythia (T. forsythia), Prevotella

intermedia (P. intermedia), D& SHEHEDA 7T v FEBKRY » SHNOEE,



BLOSHAE LR E2RIE L 22, JIEICIE, TagMan 7a—7%, BIWV
Prevotella nigrescens BiED T 74 v —%ERA Li=. B, BEEORELL
2R P gingivalis, P intermedia 3£iZ 0% THREIhAZWI EBHREINLTVS
M, MEOERFER, Iy hra—AEAWEESBRT T, HRMAICM
FELTWDZT—7 ZMERTREL, BEE, 2 XOBE—/—F S b
(77 Y=~y hiRA » b #30, Johnson & Johnson, HRIR) ZWAE KR v FAIZ
AL, 0PHBEER DYHLRFShERETF 2 —7ICER L. XBHE
BURIY, REXK ERREEEEZEDETXTOMER) 31 2 EERRE
HMEROHIE L LTEHL, BRI, ML T 2, ik 2 BOx
B R ATRT O R L RO FHETHE L.
4) WEHT

BERRAD/RT A —Z D 5 b, mBI XU BOP DOfffdl, #ifEDOLEIL ¥ REZ
Ay, PAL ER - WEEDOHEIX paired £ - test Z AV, HIEREIZOWT
i, RMEEOLBIE, paired s —test Z AV, FEEEFFME LRSS L Wred

complex LB DA RIZ-OWTIX, Wilcoxon JELFfRE % FV -,
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1. #BRA 7T v MRS L UREBRERL

HBLROTZBEIINI AT, AT bEBIL 33 RAThote. ML
27 7T bOBARARIALIE, LEEATHE 8 A&, EFE/EE TR, TN
Ff 24, BIUOKEAE 24K Tholz. BEEIZLBHE? Tk, BERHITS
A (16F) ThY, HEEHIIIAN 17F) Thot.

2. EREREFMIS & O ZHFEM
1)E& SR F At

EBRHB T OBEDT T —27 3 b a—LiRkEEERY mPII (mean + SD)IZ-D
W, HiTET23 0.55+0.99 ikt L, #i#AS 0.24 +0.44 T, HRATHTER D mPILIC
DVWTIREEREZI o7, ZORBRIL, LEBHIBOEBEEEFITLDT T
v ¥V TIRDUCEALIR R &Il LTz,

PAL (mean + SD) %, #fA76.0+1.7mm THokDIZRL, #f4iXs5.0=14
mm Toholz (Fig2-A). F7, PALEERIT 09+ 1.0mm , KHERT 144+
139% Tho7=h, iEl - BELEL TCTHEBEMIRD oI, FEETFH
Dohehrof. mBLIX, ATORaT7ONI0EK, 1 B3R, 2864, 3

D 4ART, HFEIE, 0B25AK, 185K, 282K, 3281 4KTHo7 (Fig2-



B). #ifdll, MBEORaT L& T DL, WRICBHWTHEEREELR D (p
<0.01). E5HIZBOPBHEEEDIA T T ME, HET128 K ThH oDzt
L, #&iX 15 Rk LTz (Fig 2-C).
2) HMEFRIFEE

WA (<108 cells) iX, #AT2.7+4.0 THo=DIZHL, #HikiZ21+39
LHAEmMEZRL, HERBEOHNRE LTI17T AT 11 A (165 %) THAMERM
EPROEBERZEIRD DN, SEREL-ERREMEED S L, P
gingivalis {3 17 A9 14 A\, A. actionomycetemcomitans 1% 3 N, T denticola I3 11
N, T forsythia X 16 N\, P intermedia ¥ 6 A, red complex (P gingivalis, T.
denticola, T. forsythia) 13 16 & TENENKRH INTZ.

BERERME OHTET% OB % table 1 12579, T2 bh, P gingivalis X781
1.3+3.3 (x10° cells) T o 7=DITHF L THIEAS 1.9+ 7.2 (x10° cells), A
actionomycetemcomitans BHFRT 5.9 £ 2.2 (x10° cells) TdH o 7= DIZx L THTE M
1.4+3.6 (x10% cells), T, denticola iZHFAT 4.2 £ 1.1 (x10° cells) T 7= DIZHF L
THFEDS 5.0+ 1.7 (x10* cells), T forsythia /ZHFHT 1.6 + 3.8 (x10* cells) THo 7=
DIZxF LTHFE D 3.1 £ 1.1 (x10% cells), P, intermedia 147811 1.0 £ 4.3 (x10° cells)
ThoT=Dizxt L THFIE DS 7.8+£2.0 (x10% cells), X 512 red complex A3FRIT 1.9

+4.8 (x10°cells) THo7=DIZx LT, ##&i%2.7+1.0(x10°cells) THoTz.



BEMNCRI-AERTIX, P gingivalis 114 A 11 A (79%), A
actionomycetemcomitans 1Z 4 A 2 A (50 %), T denticola X 11 A 6 A
(55%), T forsythiaiX 16 AF 10 A (63 %), P intermedia X7 AH 3 A
(43 %), Red complex {3 16 AH 12 A (75 %) 2B EMZR D=,

& 512, Fig3 IR T &9 I BHESICHT 2 5EERARREEROLET
a-PDT B2 Z BT 5 &, T RTOEERREME TLRABES L TWDZ L2
Shotz. EEFBEREONRITHOMRELILE (%) IX, P gingivalis DI
1% 14.7+25.7 THBOITx LiTtkid 4.0+59 &720, Wilcoxon DERLFIHEE
DERNOERBRELBD (p<0.05). A. actionomycetemcomitans DHTFIAS 2.7
£32 CTHBIDIIHL, MFEM01£01 EEZNEFHETEmMERLER, FER
ZIIBO 0 o7z, T denticola DIFRIN 1212 THEDIZRL, itk 0.6
+0.7, T forsythia DHFEIA 1.6+£2.7 THHDIZH L, #fE04+06, P
intermedia DHTANE 4357 THHDIIRL, #HigiX0.7+14, THITHL,
Red complex iZH7aTAY 12.7+£25.7 THAHDIZX L, #iEiL44+7.1 THEERE
(p<0.05) ZR® 7.

3. EREEERC A7 BEEREVFTME S L OB FHOFEME
1) ERPRFFAH

(1) PAL (Fig 4)



BEROHTANX 4.5£07mm THAIDIZH L, #ikiL4.0+09mm, HEE
i1X0.5+0.6mm, WERIT103+149% T, XBEERHLBO NS, FEE
XRD N oT. e, EEROPALIX, AT 7.2£12mm X LT, #F
#ix59+1.1mm, HFEEIFL14+£1.0mm , HHEFIT182+123% THY, i
BT % LB LS EM AR b, BEHLRKRICEEEIIRO LR
MoTo.

(2) mBI (Fig 5)

BRIERE BN, 164) OWFRIAIT 0N 64, 1B86&, 20834, 3MB1AEK
TholDIZRL, HfEAa7Ti, 08 14F, I181AE 2H81EK, 3NR1E
Thole. HFal, WEORITELEBTS L, RV TERRUELZRD
7= (p<0.01). E£7=, BEH OA, 17F5) OMETIRA=7 0834, 188X,
2MIAE, INIART, HBEAaTIE, 0811, 12844, 2814, 3481
AThoTz. fif], WERORATEHET DL, HRICBVWTHFEREELH
Dz (p<0.01). BER L BEEHL BT DL, BEMTa-PDT LER, mBI
BOERLEEMAEZL, BEHTRIHEL W AEmEFR L.

(3) BOP (Fig 6)

ERERE TIIFRT BOP 2Bz A V7T MI 14 A&, iigkiz4 AL, B

PRI LT, Eie, EEBOMANIC BOP BEThHoTeA T T



M 15 EALLWIFRIZSARITEA LTWe, BEMLEEH L AT L, B
JERET BOP [RMESAIEASHEML TR Y, BEHTLVHEL TV HEMEZE
»i-.

2) HEFHIFEE
(1) BER

BIEREICIIT DHRHEE (<108 cells) 1%, #TRIAS 1.7£25 THHDITHL,
WEIT 1121 &, BAOMEMERED, 8 AF T A (60%) HBEERZRBD
B, BEEEBDohhol.

AT EHEREMEOXNRELILE (%) % Fig71ZRT. P gingivalis D3
R 11.1£10.0 THoDIIR L, MtkiZ44£59 LARICED Lz, E7red
complex Tlk, #f879.3£124 ThHholzDIZHL, HETIL3.6x53 LARICE
LT, EOMOERBRRFEHAE T, BOEMEZRTES, FEEEIR»o7.

HEHTHEEEZEDORD LN P intermedia (IBREMTIIFEEER2R DRI o

(2) EAERE
BEIERICRIT A HMIEE (<108 cells) %, fiTRIAS3.4£48 THADITHL,
Wtki%2.7£49 &, BAOERZEREDEN, FEEZEX o7k

PRI O ERIFEME OXHREEILER (%) % Fig8 IR, P gingivalis B3



1R 16.9+32.5 ThHhoeDITHR L, ifRIZ3.7+63 LHFEICHED L. P

intermedia 13817494 THoT-DITHR L, #FEIX23+25 LAERICEDL
7z. & BIZ red complex TiX, #fAl117.2+£31.4 THofeDizxtL, itk TIE 5.0
+8.5 LHARBIIEA L. ZooERBREMETIE, BOEmETTE, FE

Zixehot.
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1. 4772 MABRICHT 5a-PDTOIAIZDOWT

A 7T NABKERD 3477 NEEOBKEBRICIRF L ¥R R
RIEBDENTHE—F, 4177 NABRRIZA V77 v NEABMBBICE T
DREEOEREMI RERRIELERENTWED. (7T FABEER
X2 —FUBRBEOETOLRICE 2HEMEOEVNC LY, RREEEBER L
L U TR 2 AIIEN SR TN 333, £, 175
v MNEABRIIA 7T MEREIZHE LcEAREMECL VSIS Sh
BIEBBESNTRYIN, ZOFTHA V7TV MNEABREREL TS
A V7T MEDPBIX, P gingivalis, T forsythia, T. denticola &> 7-Red
complex (2% T, A. actionomycetemcomitans S0 75 LEMARE M HLEAE
BECRBINELHBEIhTHDM.

A 77 NABROBRITERRR L FRIC, TERBR GSEE
W) 21TV, AV 770 NABRBBOREERERET I LBLETHS.
HANBBRICIIBZTE Ry — 77—, FIRF v 7 R —F=9H 50K
BABREKR E 2RV IBBEBREE, SLa B/ aa~FsPrily

RNeA Y 5= a PORHEEDO BETRE 2 L OLFRIBREIER KIC K B1R



FENT TIITORTVAEDR, 477y MEOBEHEREED b ATR ORI
REMTOE L THLRIRIEIDRNWI Ehd, TGRS EZHATLZ
ETEVEPRIBFRBREBBOND LEZLNTNE®, £, Th bR
HITAIREED 5 LIERM D HBIEFIEL LT, HERORECBRIERME:T TOA|
EORNE L3 ThbhTE R, §iE TIIMEEORE, ®#FDHRIETI,
AV 75y MEREWRBEELTCLE S RLEOHBEFBEL 25, ThodD
RIS 2H T 3IRBIEICR La-PDTIX, (v 7T v MEREIR~DREN &
INRT, & BIZHERERE TRE~OBRBOHRBEND L, PHROICHE
BEBOERDZ LB TEHABEENREZLONDY. £22T, ETAHFETA
Y77 v MNEBRIZRIL, FEARBOIBRIEL LTODa-PDTOFMMEZ IR TS

HHYT, a-PDT%BEM CTRWALERREOFNMEZRET L.

2. aPDTIC L BERR/NT A —F —DHFIZ OV T

BEER/NT A—& —IL X AFMEICBVT, ik OmBIE, #iTATE B LEER
BELBD, BOPILBWTHLHELRUEFL LI, —F, PALIMHT L &%
KB L, XEEMEIBRD LN bODOFEZIIRD o7, Bassetti H40 {3,
A 7T MREICHL, FEZUVHEDOF 2Ly N THEMREEITo 2% ICa-

PDTZATVY, BEEEK/NT A —Z %9713, 6B Tl L=/ R, BOPEBMEZRRAL



EIIERICHEA Lizhs, PALEREEMZRD 2 OOFEEITRBD RN o1
EHELTEBY, a-PDTERER TR LZAHEOER EFUL TV,

X Bz, EEERICH-mBIIEER, BEMONA - RELEEL, FKRIC
BEELREZROZ. 72, PALILOWTHRRICEER, BEMOWH - %%
B LHEERIROOND bODOEFERELRORN>724, BOPITEIE
B, BEROW - 2B LARICAEEREZLZRY, BIBEHTERERK
EHAZRO. mBlidA 77 FNEABRKEREORIERE XML, BOP
34 75 MNEABRRY v MERBOREREXTMHT2HETHDLI &b,
EREDORERN D, a-PDTIZA 7T v MNABKBENORER L OERBEICR L
ERL, RENSHEBINEZEEZOND. BEOHEZERNG, PDTICLVTE
EOHBIZKTHIERPBALNL RV DOHY, FHERKITHLTEARAL, £0
WETEMDTLHER®, macrophage inflammatory protein (MIP)-2 EEAE D{RHEZR & A3
BWEDINTEY, a-PDTORBICKT DB EDKIGC & » TH BT DORELE

KEREBLAEZ L LHREINS.

3. MEFARIFHEIC OV T
RIEREIA 7T MEABEICIE, BOEERT Y M ERKRICT T LB

BREMEALZREEN, ENOHMESERREOBIIZKRESBEELTVS



TEBBESRTWED. OENCERREEESRE SN RR TS 7
T FABRBEDCERESBVEZZLONTEY, 177 MNABRICH
L, BEBR/RT A—ZICMA THIBEREZITS 2 &1%, MEE2) X 7HE,
FHROFHENZBWTHERARFETHL LELZOND. LnL, A 75 A
BRIZX L, a-PDTEMEZITY, MEREZToLBERXIATVRWY. £Z
TAMETIE, (177 MNABRICK La-PDTZITV, BEERFHFHE, HE
ZHFHEERM L. 4 07T MEREICHH Lo ARFEME I 55
BERICSOWVWTIE, T TIFRE LY BinviroDFEMRICBWTREL, T0F
IEERE LTS, Thebb, BERRERELE T 7T Mot
HL-EEARERE (P gingivalis 38X A actinomycetemcomitance) \Zxf La-
PDT%1T5 &, BHERNEEENIZIZNOHMEZDRIKBRETSIZL2HL,
IKLTW3., ZDXSIZ, aPDTiE, SBEDEENHBLREHRTEE Lica

Y77 MERBEIZH L TH R TH D EHRD.

4. RBEZHEDE (AF LT NA—) OBRMHERICONT
ABFFE Tt A L 7= Periowave ( Periowave Dental Technologies) MfttiZ, 0.01 %
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Table 1 Occurrence of selected bacterial species before and after a-PDT.

Before a-PDT After a-PDT
Bacl::i:“:)o\mts 5::;2‘:: :2;11 N“;'?" Bact:ﬁu:;ums l;:::gr:;s :2;;51 N;Tiz::x: f Rr:?:u(;:/?)n
(%) detection (%) deerensed
Total bacterial cells 2.8+3.3 (x10% — 17 2.1£3.9(x10% - 12 71
P. gingivalis 1.3£3.3 (x10%) 14.7£25.7 14 1.9£7.2 (x10%) 4,059 1 79
A. actinomycetemcomitans §.942.2 (x10%) 2.7%3.2 3 1.443.6 (x10%) 0.1%0.1 2 50
T. denticola 4.2%1.1 (x10%) 1.2£1.2 11 5.0£1.7 x10% 0.6+0.7 6 ss
T. forsvthia 1.6£3.8 (x10%) 1.6£2.7 16 3.1%1.1 (x109 0.4£0.6 10 63
P. imermedia 1.024.3 (x10%) 43%5.7 6 7.8£2.0 (x10%) 0.7x1.4 3 43
Red complex 1.9£4.8 (x10%) 12.74£25.7 16 2.741.0 (x10%) 4.4%7.0 12 75

Reduction rate were calculated by the number of patients that decreased / number of
detection. Ratio vs total bacteria cells (%) were calculated by bacterial counts of each
detected bacteria samples / total bacteria cells which from each detected bacteria samples.




Figure legends

Fig. 1 The diode laser “Periowave” for a-PDT.

A: Front view, B: Side view.

Fig. 2 Clinical parameters of peri-implantitis patients before and after a-PDT.
Thirty-tree peri-implantitis sites from 17 patients were evaluated for PAL (A), mBI
(B) and BOP (C). A: Change of the probing attachment level (PAL). There was no
difference between before and after a-PDT. B: Change of the number of each modified
Sulcus Breeding Index (mBI). There was significant difference between before and after
(*p <0.01, z?- test). C: Change of the number of positive and/or negative Breeding on

Probing (BOP).

Fig. 3 Change before and after a-PDT of periodontopathic bacteria.
P. gingivalis and red complex was significant difference between before and after a-
PDT (* p< 0.05, Wilcoxon rank sum test). P.gingivalis was detected in 14 patients and

red complex was detected in 16 patients (n=17).



Fig. 4 PAL of mild and severe peri-implantitis sites before and after a-PDT.
Change of the probing attachment level (PAL). There was no difference between

before and after a-PDT.

Fig.5 The ratio of mBI level of mild and severe peri-implantitis sites before and
after a-PDT.
Change of the number of each modified Sulcus Breeding Index (mBI). There was

significant difference between before and after (*p < 0.01, x 2- test).

Fig.6 BOP of mild and severe peri-implantitis sites before and after a-PDT.
Change of the number of positive and/or negative Breeding on Probing (BOP).
Number of BOP positive sites were decreased after a-PDT on mild and severe peri-

implantitis.

Fig. 7 Change of periodontopathic bacteria on mild peri-implantitis sites before
and after a-PDT.
P. gingivalis and red complex was significant difference between before and after a-

PDT (* p<0.05, Wilcoxon rank sum test). P.gingivalis and red complex were detected



in 8 patients (n=8).

Fig. 8 Change of periodontopathic bacteria on severe peri-implantitis sites before
and after a-PDT.

P. gingivalis, P.intermedia and red complex was significant difference between before
and after a-PDT (* p< 0.05, Wilcoxon rank sum test). P.gingivalis and red complex were

detected in 9 patients (n=9).
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