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Fig. 1 The experimental caries-detecting dye

solution containing high laser-absorp-
tive substances (urea)
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Fig. 2 The removal cavity depth using Er: YAG laser
with experimental caries-detecting dye solu-
tion containing high laser-absorptive sub-
stances
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Fig. 3 The removal cavity volume using Er : YAG
laser with experimental caries-detecting dye
solution containing high laser-absorptive sub-
stances
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Fig. 4 Changes in Knoop hardness of each dyed spec-
imen after laser irradiation
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Fig. 6 The dentin permeability inhibition ratio using
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Fig. 5 SEM images of the dentin specimen surfaces irradiated with CO, laser
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Laser irradiation
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After removal

Fig. 7 The removal of zirconia crown using Er, Cr : YSGG laser
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R L —3— (&R 780~810 nm) DIF 5 H ki L
TEEEN L E SN, FERL—F-2FHIN S &
Il ol, LL, EHB56DL—F =BT ORIEHE
WHE LT i 2IconTE—E—E1H 5 & 5T, 633
nm OWRFEFEE TR I BEEZEICEILT% D, 810

KRG HABRBHAGE Y 2 2022 FERFATRS B 157H) RO Y LOMRENRE2 X LD bDTH 3.

DOI : 10.11471/shikahozon.66.100



20234F 4 H

nm OWEFWICEZIEE X VAREEICEL TS L
ENnd, £, TORFETRHEAOMKICKIGT 2L
bHY, REGETT—F 777 MPBHENEREZ
DFFCFFEORED H O, RMHRLETNIE RS %
WIESRDEINTWS, ZOBRED—o2IT, K&
L—H—JTidnl, BBEL—F— 2T 3R
ERINT, ENEMAT S P —EcizF A
BREDSBEE SN L = —EIEEMAN cHGEL L,
Z DRETKTIZEEED 5 Db DI b TidR L, HAK
EORFMEB» S O bEEN, TNDEIEDEK
b6 Ths, S ZoBE@EEEMNALETED
Wi EEN B,

VAFwTF A v I LVEa—lckB L, BEETORE
LBV TIREZME L BERESEVICS 22b 5§, NS
TAELF—IRREDDE S MENLETHB LT
ZWED L, SMEEOBEBO LT IcB L CEHTH S L
T2MEVD, MO BT E BT 5 M L kT
ZERLIFHETH D LT HMEHH 5.

2. BEANDGH

1) RFEFBBE~ DG

1985 FEIC A MBHEUEIC L — Y — &S L T
X, L oWMEPH L. BEEFCICHEINLTVLE L —
Y — OfEHIZ He-Ne L —¥'— (JE 6328 nm), JEE
L—#— (J%E 780, 830, 900 nm), Nd:YAG L —H—
(W 1.064 um), FEeH X (COy) L—H— (JE 106
um) &, Er:YAG LV —¥%— (KE 294 um), Er,Cr:
YSGG v —H— (& 278 um) % %,

L—Y— DRI L > TIERICL R D DIZTSOE
D B0, L—PF—DIANDOREE L RS LI iE
HHRIEVEEZLNTWEY, v 2AF<F4 v oL
Ea—Ilk?l, RAEMEBREIEICNT 5L -V —A
BEOIE TV RIFFHOD, EYEMIC K 2EEL D IEb
TSRS D 2 L OWETH BT,

L—H—I &k 2IEEOIERET I, KE2EAHTH
575, EBEERBICL 3 LEENLV -k 2 5L
He-Ne L —H — TIZFRMHED Ad % 7213 CHMEIC 135
BrhH252 L, IGHEMCEET 2 LOoREDD
b, W 830 nm DFEMR L — P —Tid CRHEDBio K
Z7ay 233 EREIhTRS, GHAOL—F—ick
2854, RAMEOHOT2ES I LRI N TV D
23, Nd: YAG L —H—0&1E 0 L 35N R
WRDMEINTED, COPRIEHL VB LEEZ
b, F7, TIV—FRYRIEA -k H DL
EZHNTW5, RFEHHEEE O 15 © R #7205
X, ZOHEEICHE, HLETTHAL VLD D DIZER
72 b DT, JEADOBRMEIEE & VDI A
ANDRERIZ & > TRGICENT 5 2 Lo b FBWICHE
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T 52 LIFIER ICHEETH B DS, visual analogue scale
(VAS) T2 L HBHMEICHIETE, A%TH 3
EDOREDD B,

2) EREERE & EIGEEE A~ O

EEEMEAOIEIX 1987 FI, 1 X & Awi#iHE
BRI AL —F—%2 AL ThRE -7, 20
#%, Nd:YAGL—¥—%2 5 v b kA I L2 fS5R
A OEOREL REI R RELH L. £z, 4
X EHWEYER T, R 830 nm DYEMRL —5 —
2771 300 mW T 3o REE EAEIC RS 9 5 &, JER
B & LR L OIRESIEE L, BB aTic kB e L
JFreas—r OB ERESN, £
LU CRIEHT A L —H — % EBRICEIRIGH L 72 f&ic & 3
&, R 1 FORENME (BEEFE8I%) 1d L —
F—2FHLEVES (68%) LHRTHBEE RD DL
N7z, $£7:, Nd: YAG v —H—2MERIGH L 7281
k5L, KEgftANve I L% (Dycal) &HOEERD
FELHmL T, Vv—Y—BRBIIZXTA 4 v —F
t A v+ (Vitrebond) ZHWTIEELIEFS> 2354 A H
BoEMMEFET 2 E (436% & 903%) D LWV
BrEOoNT, AYTFIVLAELEFCATYTA YD
LEa—itkat, BEEEHE~NOL—F—DIGHITT
BEEEm LS5 EshTna?,

ATEWTREE A OJEHIX 1985 4E 12, 1 X & w25
BRICIRBET AL —H —%{HH L 722 L TIhE - 72, [k
DOWMEIFEND: YAG L —F—2HwTA X LTy MT,
R —HF—F2HVTYT R, TV VL —F—%
FAwT 7%z, Er : YAGL—¥—Z2HWwTI v MG
AL@Esh7z, choo@Eicks L, RAEO M
R RIS 2 L —F — I & 2 W DB EIIED 5
N3, 1EEO NI YAG L —H —RHEEOBREEa v
b=V E L CRIFT, 4, 12 %0F T4 v T
Uy VORIEL —F A X D iEEL 7. 7z, W
L D BRI ) OER L —F — 2 EIRIEHT 5 &
HAEDPER L 72, L —F — 2 AiEWEEE~NCH T 25
H0RMIZ, Hilzary bo— L L ERSBRETESC
LWZH B, LedoT, FERDFHRICIA T HREES HaE
D%, WO AMBICTEsLEZLGNS, Ly
L, L=y —BEREOFHEEL S o THRE RS ICIX
FETAINEND B, KEeH AL —F — & LRI H
HLAEE, HBEBICIILX—2E LA LTINS H
B7-®, Nd:YAG L—H—ictir, FHEES~DFE
AhweEEZNTWS, FHEE Nd: YAG L —H—
ZEHATHRE L, WEBEEITER S Nkh o
WG bH D, L L, #UREESAE R T,
L — Y — O EEERE & ATEWTREE A~ O SRk - £
BIEABHGECEETHE EEZOND, RIEH A
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L—%—Nd: YAG L=V —ZERMIZIZAZELT
AL TR, KHEOFERL —F — 3R ORIGE
HEEESIE2HDLE LTHEHALTVS, Lo T,
AT & b RIFZAER %25 50 2 WREED &
%, EIEWBEEAD L —F — oG HICBI L T3 FlkE & 5
RICLTVIMIPBIFEALET, YATF<T4v 7L
2 —iC &% L FMICIRE T UEFIBINIZ X v & v 5
HoHrpY, WHOFELEEZIGZVET WG D
35%)14).

3) BREEEADL — ¥ — B o

1971 £RiT, REEH A L —HF — 2 RENICIGH L TR
LEEISZEZHNE LR ESI N, ZORA
FRBICHbD o720, 208, oL —HF—%fHLT
FFBEOFEBMED AL RHBE L L O3 % S LIUE
FBACBET 2GR SN, 5, TTUVRAD
BRIV 7 vy 7 v 2 VR BA IR
T LIk OREL. £/, EROKET AL —
P— (FRE106um) L3R 2HEEIE Y (93, 96,
103 um) REEH 2 L —5 — 03B & h, RImBEIEH,
EEIHEIER S SiIca sy XYy LY v 0BES 2RI
T2 EORENLEIN, FOWRBENADIGHIIRES
ns,

Nd:YAG L —% — ORENADJEH X 1972 F IR
LEES LRI E 77D, R Z0oRAD I v
otz Nd: YAG LV —HF—oGHTHEH 7 51,
RENICHEHTE 2 &5 %7 7 4 =2 R i
BfEhizZtThot, 20K, TOL—F—DRE
NADIGHICET 2% ofXXhwmE e iz, 77U R
PRIY—JELEY R AL EH VS Z ik b RE
"RET, LYk W RFEOREEZRMMEL, R
FMELES, BHEDHI SR ENTES, £/,
Nd:YAGL—H—DI W F—3BA v 7 ICRINE N
PTVDT, BA V72072 L TZORNREIER
THRIENTESL, 7Ty L—HF—lcbRAECTTY
ARRIX—BORER EOBRIIEL D, ZORE
7 by 7 v I ViRDERR, BE T LIk i
L7, Er: YAGL—¥—1F, F7UZARLZAIY—[F
DRELREDOERIFICBELTNI: YAG- T v v
L—H =k Db ISRV EFEINTHS, I
%, Er: YAG LV —¥—Hok/IhF v 7OERIZ 0135
mm Thbh, TORESRLHIFLEALDEFORE IS
FATE 2D, BB FIE 7L I TV hoTLRLD
T, BHRE I LI W ERES b H B, Er:
YAG V—¥—idHi iz L EF TR T 2 LIREEED
UHIs g T, REBRNDIGHANBTES LEZ N
5. Er: YAG L —¥— (KE294um) & 3HERENE
, ZOFHEL 2 HEML T3 Er, Cr: YSGG L —

7 oot H2E

up

F— (KR 278um) oI bICHEh, 77
VARAIY—JEOBRER EDFRICEL THRPH
b, FEREBRRICHIGHTES EEZ NG,

4) REIRA~DIEH

Nd : YAG b —% — 2 REBEICISH § 2 & MBI &
hwT, BAELWERHEEZRT Z 256, REBEAD
JEADIIRE S T D, EERICRE IR A O G I E
THME T, —F, Er: YAG L —¥ @54
OREBEZIEF ICE N vT, 2 L TREBEOUIEI2 A EE
ThY, FLRENCEDIEATE, L bty
80% DEIATHHTE L 7 7 A N—2BR I N, hE
Ba % o 72 EEBEITSE CIRREIERIZTE 528, IREN
EECIXHRHAIFD 7 7 A N — OB ERREE ICE U M AT
E%. ZOMMHPRERBERICED XS ICEEL MET
PICBH U C oW 2R T, fIFIMERETIEX D
b EENMTEREFRIEEL T 52 LT, BRYLOBINRE
RS EDTE S, ¥z, Er: YAG L —¥ —IRGHE;
IEEHAKE AV S 720, RREROERE FFE2IZ 2
TENTE D, ERICEHREHTE 2T E VS,
FRZEBICERRICH L 72 8@E 13 7% L, BRToOELMIX
THITH 5,

5) REWHEE~DIEH

L—HF—MEHIck b, RENATT 7Y RAPRIY—E
DREIND T EPHREIN LR, REWRICCHT
ZHHEREPRVEI N, L= =T X BRI
LAI (laser-activated irrigation), ¥ 7z1% PIPS (photo-
initiated photoacoustic streaming) &FiEh w3, 1B
BHREHFICHO LN TS L= 3BT Er : YAG L —
P— (WE 294 um), F7FHEHITV Er, Cr: YSGG
L—H— (R 278 um) #ETH 5. ficd Nd: YAG
L—H— (WE1064um) 2HHLRE2H 5. &
3T, SWEEPS (shock-wave enhanced emission photo-
acoustic streaming) 75 X T 5519 SWEEPS &
BHEATF 27V VR E=FTHEHALT, RED/ VR
ko TTELNTNVELOBROENCRKD VA % F
XY, ZOLEWRELIHEBREOZLETH .
SWEEPS 12 1337, X-SWEEPS & AutoSWEEPS O 2
BESEEIhTLD,

Er: YAG L —¥—Ic X 2IRE VB 2 EEm 72
FETiE, 77V ADOBREIRICE W UIHE R CEE T
RO TR LT 5 LAIRNTH 5 L 5HEDNS
WS, MEORAICEIL Tk Er - YAG V—Y —%ffH
LCHRIEFELE T P LB EBEREITRIZEA
ERLVARVTH o7z, BERIGHICBEI L TR E 2SS
BEPRENTE ST, MiREIEICE L CGEE OWE T
WEABRETH D ZLPREIN TV S,
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Table 1 Clinical applications and effectiveness

HR IS L
WO MITHE — SHEEZOWOAEIL TR AP S 574 WAL

RABHFEHIE L —Y—0fFIC X 32, RENTIEZH 30365

A
R i bE
REIK 7 O EE /i AE N E|
R e K T OB R 13RI
HE AR
AR IS f R T DB R 13RI

R LT BHLE T EF Y ANME & T BRI
BB THME T BRLEHH TRV LT BRI

L—F—ORHIC L 20ER L T 35X E T ET Y AR L B

6) REBEADRIGA

Nd : YAG L —¥—% @ ORE AR ICHRIGH L
72V D OFHEN D D, BYPREREICEBVTS, 62
HBOFHRTEL— VP —2 B L ORERIEZ L7215
B, WU 0WEE L AR TR O RRIELC KRB E B
WA U7z, ULd U, BREMEBER DEFNCICH U 756
TIEHARBELEIBEIRD L2 EEERE N Do
7o, 7z, MiBOBRTOREBIZE VT, L—W 14
U 7HEBITIE 60%IC B W TRIED R\ dr, HoTH K
DN TH > zDITx LT, JERE DREF]TIE 70% 53
WRIER R Lz, ZOfh, L —9—HHENT & 2R,
ARBESCEMED 72 {, 3~12 0 B, REAEFOEEER
DEBERADZ2BD - e pPHESNTD, 72, &
HI DR L — — % R GURE AR I L 72 FRIR
ETIBEFEOHFFEERE LT, TOLV—Y—IZk 3%
BEREICELTWS L L, RETAL—Y—2fH L7
FRIRHRE T, RO FETIHRE L &b o IEFITHH
BROEETHII L LFHESI N, LrL, YAT
T4v I LEa—CRIERTOESMENZZRINTY
72\,

7) RS

Heag S (photodynamic therapy : PDT, photo-
activated disinfection : PAD, light-activated therapy :
LAT) EPIBRFICHICAIN T WS, 7% 5l
XU CHIEER (antimicrobial photodynamic therapy :
aPDT) i c& 2 56TH 5. aPDT iF 2 kfEicy
o, SGEEMEYIE (photosensitizer) % Ml < 1HH]
I THIE LAY, REZEWE L RGT 262 R
BLT, BENICHEZBEET 225 =X LT, aPDT
CBWTHEAING L —Y =38R ——, /02
TLITrL—=F =N TS, BIEE CICRER
BIZIGH L72% L D in vitro DWFZE 1%, PLGA [poly
(lactic-co-glycolic acid)] #F|HL TF / kit & LT
AT 22 L TERENRINTY DD, in vivo DIFFE
IZBWTIE, itk 24 KR & 72 FFE 0 &8 O Jk AN BE 9
LWEFH D00, FREEREREDD 0O THIKT

DERMENE DRED 5 DO AHATH 5.

Mo v —3— o NEEEE BT 2 HE CRKIG
HIcBdT 3 2554 v 27 LE2—0#tE%, Table
1IZE EDTRT,

& &

DL RICEE#E L2z & i, HWNEEOHEETH LI h
AL —F—DGHREEINTVS, HBIEMAEEREK
EMWIC & B REBEEBROBMcH Y, oA TIRT
TIHEAREHAINEREZWMELC02db0bHb. H5
JEATERRICH SN 25481013, 2oL TES)
THDHEVWIIETVADERPEREL 22, TV
2 OBEOHEICIE, &I v & LR E1T 5
CEMHHRE R D, ZDH%, WL 2D T Y LU
REE2HAOL, B2 A9 T7FIVSRATEILT, X
FUADHENRTESL, ZOHE, L—HF—0DF A —
Y—WENFTNDT v T MMUEERBR TR 5 L, A
THIEDHEEE 2D,

L—H— 0GB T 2% TR 4 g, AL
REWIC & 2 BEBEN R 2R T, RICHYERTLSE
HoOMERZ LT, MKICHT3HTE Tl /AT
L—HF—DNRF A= — i ENDBRELREETHZ D0
WELTEBLZIETHD, SBREFLV—V—Z2HERCHT
AT, TETVYRAOEENERICRD LEZDS
N, TEFVADOBEDLD, TNFhOWEET>T
W ZEPKRUITH B,
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F—J—K:HWERT Y, 2=V T V=T L—=v S, A7 —5—, Er: YAG L —%—, flapless surgery

iU oI

WRART v MBERICB W T, #5103, 1989 £ 3K 1990
ERBEE T, ENRINREOEARTH 275 4R T
OEEWI e A7y —1) v 7« L=+ T L —=>2 (SRP)
DHEFT- TEID, 1990 FEREZ D 5 2000 FEARHFE
i, SRP ICRATHiESE (7 F 794 2V ViE) 20f
LU 77iBRE R T, 2000 fEEA S Er: YAG L —H'—%
BEH LR, 2000 FERFRED 5 flapless pocket surgery
EHEMT 2 & 51k, & 5122010 4EEH» 5, HE
FEHARICOVTRIEE L BERA T —) v 7tk 5
7794 F X (ultrasonic debridement) % ffH L 7z
full-mouth disinfection (FMD) ®4%i 1 [ENGH#EY 247 -
TETCW3, BIRTIE, HADERKRIZBWT, BEERE
EHRART v P ORI U T RO 4 BEONEEZ
WHEmML, TE372 3y Ve, FEENT, HE
T, RN ERT v MEEEEZHIEL 05,

WER T v MaRE

1. AENEERT v MNAEREREOES

JENBHIR T v MIBBRIZBWTIE, /€€ LD SRP 2
TV FRY VT —FThDY, EBEIC, BE» 5%
EoRTr v MizBWwTid, SRPIZLBRADFT7TI4 K
AV REEIERTENRZRE L Oy — 2B VLT RIF
RIREIELNT0S, L2, —HOoRT vy MW
T, SRP DA TRIFRIBEIELNRVWEELH b,
BIROIEABY R R 7 v BB —EDRASH
29z, EABBBICEEAEY v F0BEL Y
BICE S INEIEBRICEAT S 2 o2vmflcd 525, ot
BHaEETIX, EEFCOBERARES 7 5 v 7N O
FEFT 54 FAY MTIA, BREBOLIEMERT
BROMERN R BUEZITS LR BELUETH D
ZNOSHEE A INETH B,

INE CEMIICE, FEABN R R v MIREET
BWREOF 794 FAY FORMPEE SN, 7 v b
ERENT 5D~ OWMEBOR T v PREEIZ OV T
&, ZORERMSEGHBORE (F2vyy—) 3F
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BRIV ESH, KEERARARICBLTHEK
MR NELR W EDRRTH 2, LidsT, <
NECTERKBFCBI2HEARXZ7 y rOoF 2Ly sy —v
2, EHICBERBTORCOLEMEICOWTIKIFEAL
BRINTIhdot, ZOHHRELTE, BBEAEXT v
MERICB T 2 BN RIBEO S TV AL it -
TELT, Z07ORBEMADFHIcERZEINTIR
olklbtEIbNBY. ZRICMAT, RO
BFEETIE, BETFCE Y v FNEE L BRIBE 2 MEHEIC
BRT2Z EPREETH--ZLIBETFTEND.

THMD XS, fEEHMBEMEMTIC X 2 RAET
&, AT B o AL RS I 2 L WA
(free graft) TH-> THWBHNDEKINEIE SN
LOENL, BEFTHIMEEART v F OBEFETRED
BonBmwHaEsrd 501, HICREoEY2EE
BEEIN TV ARWEADRH 57213 TidRal, £7rvy b
WEED AR b RN H 25005 5 LEZ BN
%, DX VAR TR, BEAMRIEICIERED %
WS REET, 2 OMRE D HEICITVIREETH 5 DI
WU, BEET v FNBEICIERRED S DRI REET H
5EVIHBIFEHTIRETH .

LichioC, ETLEARYT v F oig#kic, Wi
DT TI4 FA Y PP AFTDRGERE T TR, K7y
BRI S B 7 ROE P R W RE MRS EE L T v
b, BRI S RO OEERIFHEIEEL v b
BEWE, BEIDFT 754 KAV 2 BIFICERTE
ELTH, RIERKEI LT3 HAMBORE~ONE
BRI Il L, BERT Yy FBRELCRTVLRNIICH B
rEz2 5037 (Fig ).

TDXIREHEEMET S L, EARIBEICE LT
%, flapless surgery & U CHICHAEHAEEFE L & 512,
RE DA% 5T Ky v b NERLH KRBT OENES &0 /-
RAEWAFHABROMEE 2R E2 AFBNITINE LE X
DA THY, EHTOR v MaETHZh%E
SIS T &L, ARHREERL & 52, FEAR
IRERIC B 2 B E O BT - THEOFREE XS 7%
5133 ThHs (Fig 1),

2. Er:YAGL —H¥—BENICICH L - aE0EE

Ry MEE

3R flapless surgery i & 3 @AW L EwHAR 7 v +
BRI, GERDOEMITAETD b 2 REDERTE 557,
FHRYT — 9 —TREHBOBICIZ T3 T A R0,
2D, oy —VEDOHAP X WRIRNEEZ T
%,

L —H—13 Z DEN YRR & 0 ZhRW 7%
FTI5A4 F AV FY— e LCHABRBIEHESh, <
NETRHRBH AL —F—, Nd: YAG L —H—, L

7 oot H2E
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(64 14A FAEi photobiomodulation : PBM) & 4w, &b
RHF 75 %5E LT 2 T & 2 i aelEps & 2510,
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ROUFEHHER KR 7 v b iBER (Er : YAG laser-assisted
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ZHFE L, 2000 FEH K D ICHZMHB L 2 (Fig.
2) 127161820 © 9008 4R I fli T D — i & i LY, 2015 4F1c
SEREFHMENL T2 KERI27r—5—1ck 3
BB N2 C, S 51CEr: YAG L—¥— %53
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Fig. 1 Conventional SRP vs. a comprehensive treatment modality in initial periodon-

tal therapy

Conventional scaling and root planing (SRP) is generally effective for the treat-

ment of diseased periodontal pockets in initial therapy. However, some moderate to

advanced cases show remaining pockets after conventional SRP, resulting in the

need for subsequent surgical therapy. In contrast to conventional SRP, a comprehen-

sive and extensive debridement modality performed within the pocket employing

flapless surgery during initial therapy would induce more healing potential, resulting

in better wound healing and tissue regeneration, as well as possibly reducing the

need for subsequent surgical therapy. (Modified picture and legend from Aoki et

al”. Reproduced with permission from Igaku Joho-sha)

1t - EFHMABUIST 2 (Fig.2-b, ¢). RIIIEL TA
7= —DORODICHZTWAY —5 —%FMH, H50iX
BFRLTCD L, V=P —REmIZIZR v —[@2%
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BEIciE, RIEBNSOIIEWRRIFFEEE A7 —5 -8 &
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HIMZz4E 3 (Fig 2-e). L —H—BREMBICIZRKIICZ
F—9—%HA0wT, BROWFHBEREL, HillzFE
HY 5,

HhEA 5 o HUMIcBI LT, Kimura 5213, ##o
BESCTA R CERE R&HE 2 b o hkifiass,
IOl EERICB RIS Z LE2REL W
%. Mizutani 5% % Takasaki 521%, B EERICE L

TRL == X 2 EREFHORENWKIC, X7 —F -
BICHAR TS 2 IcEHED? 5 DI B L, FaeH
MOIBEDFRD 5N EEZMELTED, 6D
Bk, BRSO MR 12 e LR o B R AR
ANDOHHE E 2 i & B2E L MBHERIC & 0, FHEE
EOREPH ET B REEARB LTS, MAT,
L —H =iz X BRI, #Bibd 5 & 5 i B o gt
R I E L — =% R (low-level laser ther-
apy : LLLT, PBM) SiaEGIRIC & 2ifiig L ~ v cofl
ROVEE LD E L, M ORE - B et S 15 AlHE
A3 2% (Fig. 2-1).

A7y FNOLEKR TR, K7y EBEORES S
CTw WG LEOREERTY 2 Lick b (Fig 2-
g), HARTROIIERDOREZRMEFRICL, FffitoR
7y PO EFORAZEEZ®E S L L b, HEF
BT & B Bt EE2GT 5. Zosll~oF
FHIRMIIE L T, MDORICERT 25650 H 5.
BT, WRRT v P AL IS T, BIE%owHER
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Fig. 2 Schematic illustration of the procedures of Er : YAG laser-assisted comprehensive periodontal pocket therapy
(Er-LCPT)

(a) Advanced periodontal pocket showing intrabony defect. (b, ¢) Laser-assisted debridement following mechanical
instrumentation (curettes and ultrasonic scalers) of the diseased root surface for removal of the deposited subgingival
calculus and decontamination and detoxification of the root surface. (d, e) Ablation of lining epithelium and diseased con-
nective tissue on the inner surface of the gingival tissue as well as diseased connective tissue in the intrabony defect
during pocket irradiation for comprehensive treatment. (f) Expected simultaneous photobiomodulation effects activating
the surrounding gingival and bone tissues from the inside by low-level laser penetration during high-level laser irradiation
into pocket. (g) Laser ablation of the epithelial tissue from the external gingival surface. Depending on the case, the
underlying connective tissue is also ablated to some extent helping in pocket depth reduction. At the same time, stimula-
tion of the surrounding gingival tissue from the external surface is expected by simultaneous low-level laser penetration
during irradiation. (h) Blood clot (BC) coagulation at the pocket entrance by defocused irradiation without water spray,
which may stabilize blood clot formation and its sealing of pocket entrance and also may activate the blood clot and sur-
rounding gingival tissue. (i) Favorable pocket healing with gingival connective tissue attachment and bone tissue regen-
eration.

E : enamel, D : dentin, SC : subgingival calculus, B : alveolar bone, G : gingival tissue, L : laser tip (Modified pictures

and legend from Aoki A et all®, Reproduced with permission from John Wiley & Sons A/S)

7y B PICEE U 7 I 0 2210 % FEBE IR S I & b e
EMEEB LT, ARy P AOImEEoZEl Al
DFEEN S (Fig. 2-h). REFIIREERICESCHDT
IET VR ROD, SHEOBLNMREES N TH 5.
MEFDEEFENZ DWW T, FERL —F—Ic X 2 WEAR
7y b RIS IR OB IR E h, R
B AN DRIEH A L — ¥ — MG X 2 RIS &
NTHE LD, ERIEEE~OEKIGH b TbhTw
2% ¥ 7, Taniguchi 5272, FHABBEICBLTHR
BRAEE N Er © YAG L — % — B8 2 47 IR 1o &
ZMBHFERE XD, RIFGHAEREEZREL VS, &
5z, ZoI» s —HEoEHIcEBLWTH, HEKR
7 b Ao wE AR EoEEC & b (Fig 2-h),
RIEIICAIG B oREZ HF T 2 (Fig 2-1). &5,
& b PO IMREERE S & 0 EE O A% % < PBM 2058 % #
5, EBEEEOEV N YAG L—¥—%2F
WKL — =R DR L DR TH S S EERT
W5,
KEOERFEICBELTIE, hxTig, 2006~2009
HEICKREZRRGHEA X7 v Fig# (PPD 5mm ME) I

JOH U 72 BROFEGIFSE (4 40 ) 1B W TERIE &£ D4
MEMERL, 1FEHKZICPPD 2°64+14 mm 5 35+1.3
mm IZEEIHEA L (p<0.001, 3.0 mm DEL), 27V
ZHANVT Iy FAYFLR)LD 75216 mmH» 5 52+
19 mm IcEREICEAS L (p<000l, 23 mm D7 ¥ v
FAYMTA V), ZLTC, 1FERICEED 60%, HRHE
R IERERAT) D 70% 1, AKX Y v FEZ 3 mm
DUNTBOP (=) &% 2REIRD 5N TS (Table
1)17>.

X 51T, 2009~2015 FICEE L 7= FAMAE R 7 v MA
# (PPD bmm L E) OAT Yy b= AFHA vick
% Er-LCPT & SRP @ J v 4 MMUEGR i akER Tk, B
H 18 4B W, SRP #TIZ, fiiAid PPD 556+0.70
mm 2> 5 1 F5IC 3671069 mm, Er-LCPT I3 1iiaT
@ PPD 578+£073 mm 75 1 4£££12 300£0.84 mm & #
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PPD WEREIC/INE WiHZ TR L7 (p=0009). %7, Er-
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mm  p=0012) BLXUF7&vF X514 (SRP:
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Table 1 Frequency distribution of probing pocket depth (PPD) before and after Er : YAG laser-assisted
comprehensive periodontal pocket therapy (Er-LCPT) in residual pocket treatment

Baseline 3 months 6 months 12 months

All Sites (n=40)

<3mm 0 (0%) 27 (675%) ., 27 (675%) ... 24 (600%) ..,

=>4 mm 40 (100%) 13 (325%) 13 (325%) 16 (40.0%)
Non-furcation Sites (n=30)

<3mm 0 (0%) %5 (833%) ., 24 (800%) ., 21(700%) .,

>4 mm 30 (100%) 5 (16.7%) 6 (20.0%) 9 (30.0%)
Furcation Sites (n=10)

<3 mm 0 (0%) 2 (200%) NS 3 (30.0%) NS 3 (30.0%)

>4 mm 10 (100%) 8 (80.0%) 7 (70.0%) 7 (700%)

* % % : p<0.001 compared to baseline, NS : not significant ; Fisher’s exact test with Bonferroni cor-
rection. (Modified table from Aoki et al'”. Reproduced with permission from Springer)

1.06 mm, Er-LCPT : 167 mm ; p=0.004) 23D 650
7% zoBic, BEMEERIEESEFICE VTS R
7 BHENRED SNT WS,

D&, TERORHDOEMALEICINZ TS 51T
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52 LT, WRAERYT Y FoBER B/ TED, B
ETIE, BERBFEPICB T 2REEEFRBE2ET 2H%
Ep 5 BEEOWEER T v MEEIC D BIRVICGHA L T
% (Fig.3). %7, KiEiZA 75 v P BAEZEECD
IS AT RE T & %1619

AR, AW AFofirHEsho0bH 0,
Dyer 533 E X7 v b B IC minimally invasive
surgery £ LT, Al-Falaki 5% 2% 5 closed flap
surgery & LT Er, Cr: YSGG laser % Ji5/H U B/ 5 fi
FHELTCBY, AMKNEEEL - —50FE»S
REPAIR-Perio®® & L TARE T3,

4. Er: YAG L —¥—I|Z & 3R EMEZMIBOEME
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SR T & 5 Hippo signaling pathway 2/ L TH
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Fig. 3 Clinical application of Er: YAG laser-assisted comprehensive periodontal pocket therapy (Er-LCPT) in advanced
periodontitis

(a) a 13-mm deep periodontal pocket with bleeding on probing (BOP) was detected at the distal site of the mandibular
right canine (March, 2008). (b) First, endodontic treatment was performed due to the presence of a perio-endo lesion. The
root surface, the inner surface of the gingival wall, and the bone defect were debrided by curette and Er : YAG laser
(panel setting 60-80 mJ/pulse, 30 pps). Furthermore, epithelial tissue removal was performed with the laser. (¢) The
pocket entrance as well as the surrounding gingival tissue were repeatedly irradiated in non-contact, defocused mode
without water spray and the blood was coagulated and slightly carbonized. (d) The coagulated blood was stable after
mouth rinsing and the pocket entrance was effectively sealed. (e) After 1 week, wound healing was favorable and epithe-
lialization was completed. (f) At five months, the 6-mm pocket depth with BOP still remained ; however, around 9 months
the pocket was reduced to 3 mm without BOP. Thus, originally-planned regenerative surgical therapy was postponed and
supportive therapy was initiated. (g) 1 year and 7 months. (h) 4 years and 4 months (resin splinting was performed after
2 years). Finally, the pocket was reduced to 2 mm (attachment level : 6 mm) without BOP and mobility. 11 mm pocket
reduction and 9 mm clinical attachment gain was obtained. (i) 13 years and 5 months (September, 2021). The gingival
recession further progressed, but the 2 mm PPD without BOP was well maintained. (j) Dental radiograph before treat-
ment. Severe and horizontal bone resorption is noted. (k) 9 months. (1) 3 years and 5 months. (m) After 12 years and 8
months (November 2020), bone regeneration gradually progressed and the bone defect was successfully repaired to some
extent. (Modified pictures and legend from Aoki A et al'®. Reproduced with permission from John Wiley & Sons A/S)
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O ARERIERC, EREHET 2 2dD—F—¢
LTRVSNE T ER%LY, BLHhL—Y ) — L3,
R lighIE L —> 7 — V%, KELA LS T L%, LY
YRR EPERIGAINTY 32Y, Grossman DMLY
WHEL TR N — 5 — 1%, WMbilishs oL 32
MAREZ—Y ) —NVEERDT LT DRI LD, AL H
MERTHOORTWS, LhELiss, MATkD 20
FRATH B 2—Y 7 —VICHET 2 flEES E A X
NTER, INETICT v T THEBICHA U 72l
Wa—2 ) — Ry —5—p, RKEEMEEMEE T S
LA ESMEYSRTEBY, 7z, MEEERER
EFEATHD2— ) — VOBRBICERAT 2 2 L 2H
HIhTWE, 51T, WY A 7O d A FH
D3I B 7 ERREMEASE D L S RS H o Tz,

Vi, BVFSRB X -2/ — V2 EWET 5 2
R=—Z Mo A TORERIEY —F =B Efidhiz, <~—
2 M OAEAS L D, Hy o 8—F v KA U b
~NOMBEMEDE L7058, 2 OB IC > W CidIE
EALTHEh Ty, MRS A 7L 8RR D R—R T
& A4 FITFHALRSED 5N THE D, BLIGICAL
HRREoO—Y ) —LE BEaI—Y —L) BES
U TRl o s U, st s m b3 2 wlhE
Wrsd 5.

Z AR T, BMitHEthB kXt -V =% E
Bt d32—Ar74 TOREFIE —5—, B&
CRESED & DS 4 TREFIEY — 5 — DM R %
LT, HERE T o7 £72, v FIFERE ML
fhicy — 9 —H LR 2 A L, AARERITE 2 SRR I
DT L 7z,

MR B L UHE

1. & #

EEC VIS E 22— ) — VAR TS E Lo s—
ZbIATOF v FLAR—Z b+ (V— —IEHEES,
BT, CaNP), =y ¥y Sy —5— 22—V /) —)
% /== E-N (HAHERFES, T, NS) BLXUH
WA TOx > F VA (V= —HEESR, DUT, CaN)
D 3FEEE AW, £y — 5 — O % Table 11
AY. FY—I7 =D, A= —HRIEVRD &
HWfTo 7. CaNP i 2 OHEM % 111 BRI TR
HY, CaN (2 1 (0.03mil) <k L3015 g 2 ERH, NS
BTNV DT Vv —% LT 2BEOEM

2=V —VRR=A I A T — T —OMERHE & AR 115

EEEEL, Lz, &> —F—%ZhZh, CaNP
B, NSHEE, CaNEE LTUTOEREZT- .

2. EimaERER

AL 728y — 9 —%28f (B 4mmXEE 6mm)
WCWHEA L7288, 37°C, MEE100% DA ¥ ¥ a_R—FHiC
6 F REHiE LB s 2721 Sakhic FEMaRB (EZ-
LX, EEEVERT) 2 AT 0752030 mm/min THYEE S
2 CAfEPT, RBAFPWEL - L & ORKME
(N) 2HEL7% (n=3).

3. TEZEEHEER

AL 724y — 9 — 28 (ER 20 mm X 5 & 2 mm)
ICHEA L72%%, 37°C, BE100% DA v ¥ 2 _R—F i
3 HI#HE LIL & 272 (ISO 6876' 0 fiik % W 4). %
k& e 5 A4 U 72 1E#% % Base line (038) & U, 1,
2, 3, 4% DA OERE 7 FATHEL 7z (n=3).

4. 1—I /- IIHE

AL 728> — 9 — 2 BF (EA 10 mm X 5 & 2 mm)
WICHREA L 7218, 37°C, {E 100% DA ¥ ¥ 2 _X—FHic
3, 72 WSRIEE LB S 722 £/, BRI AER
OB ORM) 2B L. B2 20 m/ OREK
WWREL, 37°COY A+ —F =R THERLE, 1, 3,
7, 14 HEICEEUKF I E e —y 7 — L& (mg)
AR EERE (V-630, HASH) 2HWT,
282 nm W THIE L 721 (n=6).

5. mEMHEE

AL 728> — 9 —%28# (BEA5mmX S 2mm)
WIWHEA L 721, 37°C, B 100% DA ¥ ¥ a2 _X—F i
3 AR E LS 2720 Pt g, 2@gEo 0
JENHIEE, Streptococcus mutans (ATCC 35668, 1.0X
10" CFU/ml), Enterococcus faecalis (ATCC 29212,
1.0x10" CFU/m/) %l L 7z. £5HbiZ 13 brain heart
infusion broth (Pearlcore, ##f{t%%) ZfHEM L, S
mutans DEEHITIX, 1% A 70 —2 (L7 1)VLfk
M), 01% 279 v vy (Bh74 0 afes) &
01% 1> Fov v (BE7A4 0 LFEMEE) 200 L
o, v =T —tW{tik%E 487 2V L — MICHEL, &
Y I VICHEBRIEIR (500 ml/ 7 =v) Z#IERE, HEY v —
(7rw 8y 7, =30 2LF) 2MWT, 37°C, 241
MIBERRTE 21T 7. BER Y — 7 - iEE Y = v
S L, AIEYEEER (CO7500 Colourwave, 7 3 3)
ZHOWT, HEDS0 nm CHEHOBEEMEL 2 (n=
6). HIEMIE, HkEANnZvarybr—L (Ctrl) @
Y VOEEE 100 & Lz E EOMMMEE Lz, RBA
FhaL, BERLRYE NGEE R ER Bt e b R
RERLEHFE RO KRE S R1-3%5) 215 C,
BRI 284 Ko 4 VIHE-> TTH- 72,
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Table 1 Composition of root canal sealers

CANALS-PASTE (GC SHOWAYAKUHIN)

Composition : Clove oil, olive oil, zinc oxide, barium sulfate, bismuth subcarbonate, rosin, others

NISHIKA CANAL SEALER Eugenol Normal E-N (Nippon Shika Yakuhin)
Composition : Eugenol, rosin, zinc oxide, bismuth subcarbonate, others

CANALS (GC SHOWAYAKUHIN)

Composition : Clove oil, olive oil, zinc oxide, barium sulfate, bismuth subcarbonate, rosin, others

6. FHBIFRFNMERER

BRAIL 72y — 9 — 28 (EA5mmXEE 2mm)
ICHEA L 7288, 3 HRIEE LML €720, By, ~
7 A SEHES AT (NTH-3T3, HEHf A 4V Y —2
ey v —) 2H L% £ culture medium
(MEM alpha, GlutaMAX-1, Thermo Fisher Scien-
tific, USA), 1% P44 (Penicillin-streptomyecin,
Thermo Fisher Scientific), 10%fetal bovine serum
(Qualified FBS, Thermo Fisher Scientific) % F\»7z,
B — 5 —WLEE4A8 T 2 VT L — MICEHEL, &7 <
I KR ER T (1} 10% cells/™ = V) %2 4%HE, 37°C,
5%COD 5T T2 KM ELR T 7. BERY —
I —mfiE%E Y 2 v SR L, water-soluble tetra-
zolium salt(WST)-87 v £ 1 *¥ v b (Cell Counting Kit-
8, M MLAAIZERT) 2w T 7 v 2 A 21T, =
4 27u71L—kY—%— (Multiskan FC, Thermo Fisher
Scientific) TG % # & 450 nm i CHIE L7z (n=
4), F7z, v—5—ERICTRE U - ilg oz % e
T57:0, FIAR—ZAFT 1 v valcy— 77— tikz
BHE L, MBI % 1%, 37°C, 5%CO,DEMFT T 24
R 2 1T o 72, B5E Pl vinculin €/ 2 0 F—)v
itk (Anti-Vinculin Alexa Fluor 488, eBioscience,
USA) & phalloidin (Acti-stain 555 Fluorescent Phalloi-
din, Cytoskeleton, USA), diamidino-2-phenylindole
(R AAVEWFZERT) % F W C vinculin/F-actin B e %
7o, =9 —HURIGERE L2 9 A7 14 v & 2 JKH
%, HCEEAMEE (BZ-9000 Biorevo, ¥ —T v R) TH
=27,

7. v NERKETIEE

ML 7%y — 9 —%2 8 (EFESmmXES 2mm)
ICHEA U 7295, 3 HRIRHE LI ¢ 72%, BB L
T Wistar 27 v b (, 5 190~210 g, 10:HEf#) 15
PERER L7, B AREERZ, BN R¥EEAIGEBEKSE
B R T B2 0 KR KRE 55 20-0159 ) 215 C,
JGERFEYFERIC BT 2 R X OCBIRAA F o4
o TT o 7, HRIHTRER L LT R TV T > (&
RINT VRARRBEE =4 T v, v4 7 v 83E) 2
FlEThs, HigA 73 (015ug/kg, F3F—

NV, HAREIETZE), 24V 7L 20pug/kg, FLIHh
L, WAREE), WA rv T 72 —b (25 ug/ke,
AN PVT7 7 —)b, Meiji Seika 7 7 V<) 1T & % 4B FREE
&, URAA VR - 7 FLF Y VESR (e R
BlAEmRBIHEA — Y vy 18 ml, =7'1) 2 & 3BT
R E R U7z, BSERE 3 AFTcUIBIZ N A, 20K
T 3D > — 5 — k% 1 O DMAERICHRE L
72, ¥EEth, T FIVA 2V VIERESERE (7o u<A
vv, R=5770<) 2EALE,

8. HAFRFNMEIHE

Wit I0HD Z v F 3L IF R kARt 2 4 %
Tedh, LHEIE, FEREEEZITo72. 2R 707 V5]
BEGMEZ TV, KER2 5 10% hiEEE L <)~
W& 5 L, % DR FERIC 24 REENIRE L 72, [EE
BOETH#E T oy 2oy —9 —fLikzREL,
30% > a BEEIRICIRIE L 72, USRS Y R 1 4 co i A4
(O.CT.av YR, 25377405797V % %
V) A, RREFETAEAHL, EX 16um D
HiEEAEZ KV -L-U Y Ca—FT4 v IENATA
FHI A=Y v b L7z, Triton X-100 8 & X e NI
TEENIR L 7242, < APLT v + CD68 (Clone EDI,
1:100 ## ; Bio-Rad Laboratories, USA) 12T 24 K
A v ¥ ax— b Uz, JUETERSOGEN I Cy3 kb~
7 2 IgG (Jackson ImmunoResearch, USA) THH L,
R INTEARE, HESLV - - EEREME
(Fluoview, & U v 38R) TEIEZ{T-72. CD68 DH M
FEPRE, &> —F — B LARICE: U T 7z BT RS
f7 % ez 3 AP U (magnification X 200), [#Eif%
ikt~ 7 b (Image] 141, National Institute of Health,
USA) % Tl L7219 (n=3),

¥ 7z, fiit 10, 35 HICK 6 LD T v b 2 2B MHFED
WRFL G TEEILE ¥, ¥ — T — iR & HAEE AT &
FHOMMBE M L, 10%HIERE TV~ Y VK CIEEE
EBEiT-oT., KT T ey 256y —5 —ffik%z ik
FL, Tha—Vlk#E T 7 4 vEEETY, BRI
o TEZ 7Tum OMBIERZFRL 2. 20K, ~<
¥y rexA Yy (HE) BERMmEEL, S EME
TOREMABFNEEZTo7z, 50, RIEOREZ
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THilid 572D, Ky — T —MALARICEE L T KN
A 2 A 3 AT U (magnification X 200),
RIEVENI R 2 Mori 590 /ik2 2S£, 0: &L
(none), 1:H%FE (slight), 2: 2 (moderate), 3:
EE (severe) cRrarfbl, FHELZEH L (n=
6).

9. #HEtAM

et aobTicik, $EtaHTY 7 ¢ (SPSS 11.0, IBM Cor-
poration, USA) %M\ T, ANOVA & Tukey HSD i,
Kruskal-Wallis &% 7o 72 (p<0.05).

& R

1. EfERERER

CaNP #, NS#, CaN #EoE#ERE (N) &, #2072
0 74.30£1456, 39.28+2.10, 3523+440 T&H b, CaNP
B NSHOMN 19 1%, CaNHOR 21 F2RL, AEE
WD (p<001, Fig 1A).

2. HEELHER

Wik 4 8% % coBZEHEIcEv»T, CaNP#, CaN
B 04 mm /N U725, NS B3R 1A% 0.7 mm
fa/ U, fE{L 4088 713 09 mm DO/ E R L7z, 3B
WWEREEIZRD h -7z (Fig 2B).

3. 12— /- IEE

FBE bAKFREBE L HE» S 2=V ) — VDRI &
n, BRI 2 MEm AR L, 0B (BRFIEA
%) WEcid, CaN o — 7 — Uik Bz AkHE
1 H#%2 5 CaNP #, NSHOZNZFNH 14, 21 5L

BICKRE o7 (p<001). % OERFERRVICHEML,
14 H#Z 21X CaNP #B K O NSO 15 fFTERE%
Fd 7z (p<001). BEAIE 3 KefdRoEFR TI1Z, CaN #f
Da—v 7 — )V EIFKHRIE 1 H#2 T CaNP #, NS
BHozhzFhiy2l, 165t ERBICREVWEZRL (<
001), 14 H#I1d CaNP & & ' NS #fy 18 f5ThH
BICRE o7z (p<0.01). B 72 ReMfEER T
X, KPEE1HRBICBLWT2—Y 7 —IVEEOfE I
SEMETHEML TWwizdd, 20 CaN BHoHER, 0
B & C 3R & b D olcdboD, 14 HET
X CaNPHEB X NS FHICHIE L TR 14 fF L BRE%
A7z (p<001) (Fig 1C).

4. MEAMERR

BERBOMER S mutans DFEEX, CaNP &, NS
B, CaN#HTcZNZFN Ctrl ® 19%, 13%, 1% TH b,
E. faecalis Ti%, Ctrl @ 57%, 32%, 18% & - 7= (Fig.
2A). TRTCOMT2HEME b Ctrl ICHE L THREICE
WiEEAZTRL (p<005), ZD7h T CaN FidH b i
WERTZRL .

2=V —VRR=A I A T — T —OMERHE & AR 117

5. #ERIFRFNMEEER

WST-8 # Al Cfifdd: k2 M@ LR 2R T
(Fig.2B). CaNP B TEHW{EZ T L, NSO 315,
CaN #H O 7 clifE & D HERICKE o 72 (p<0.05).
7, NSEZ CaN BEOR 25 CHEE 2RO 72 (p<
0.05). vinculin/F-actin ZE#E O MG 2 ~T (Fig
2C). CaNP #Tix NIH-3T3 flld o i % 2%, actin
fiber (FRf) & vinculin (fkfh) OFHEATSI Nz, NS
B, CaNFEICB WL TIHHE L Ml lg s hiadr o7z,

6. HAFRFMFHE

CaNP B, NS#E, CaN # itk 10 H D CD68 ff&
iRk %2 "7 (Fig 3A). BTy — 7 — LR 0K
fHikic CD68 PaiEAfila (%) o MBI EE SN, K NS
HECHRVWEEL2ED . 10 Ho CaNP #, NS#, CaN
B CD6S #GHREE (pixel X1,000) % HIE L 7= f& 5
CaNP #, CaN BIZIZIFFA%STH - 7243, NS #EiZ CaNP
B, CaNEEL DERICKE L, ¥ 3 5oz mn L7k (Fig
3B) (p<0.05).

fiiitz 10 H¥ & O 35 HoFE W% HE Ltz m
T (Fig. 3C). flitz 10 HoMf& 1k, 3§ XCOBETA
v b XUV VIR L 2 E R A R R 7
fifits 35 H Tl NS #fIc SIEMMAmEE 2 M D 7z,

KFEMEETEO T 2 2 7 % Table 2 107, it
IDHDOKY—IF— L b, BuAEEHEEO R 27 %
A~U7T. —J, Mg 3 HTIE, £y —9—¢dicray
DIETERLEZb DD NSECTEWEZRL, 3FEM
THEEZ2#RD T (p<005).

=B

CaNP #13, CaN #, NS# i L CHEMFRENH
BICED» oz, KR TRV Y — 7 — 3% {LHEdh
21—V —LDF L— FEIBIC ko TRk 37, Lz
Mo T, BLEESL E 22— — L D7 U AE{LEOY
Wzt d 2 EESH 2. ChETle, RS A 7T
H B CaNiZ, BRIRHHAR LA 72 U % S % oRE
DR~ b, ZOYEIC B R BIFT T L s
INTVD, £, SEIELMWHRIA TDEA Y M
BT, RO I E 2 IET I L REX
NTV3Y, —HT, =2 &A1 T IR G B
T, FRRCH— LRSS R 7o O, B LR
2= 7 =)V D7 U A BIFCMED N U - A Re D
B30 NSbHR—ZFIA TEPREIRFER & 7
D, NIRRT DEWIC X 2HHERD 3 Lo
5, oL IBHAPBETH L. FHEEEBRDRER,
SFEL BELIEIZ DT rTH Y, SHECTERELZED
otz l ths, £y —5—DNELERIRIFTH
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Fig. 1

(A) Compressive strength test (n=3, mean=*standard deviation). * p<<0.01. Statistical analy-
sis : one-way ANOVA with Tukey’s HSD post-hoc test.

(B) Diameter change of each sealer (n=3, mean+standard deviation).

(C) Eugenol release test (n=6, mean=*standard deviation). *p<0.01 vs. CaNP and NS ;
Tp<0.05 vs. CaNP ; §p<0.05 vs. CaNP and NS. Statistical analysis : one-way ANOVA
with Tukey’s HSD post-hoc test.

Abbreviations : CaNP, CANALS-PASTE ; NS, NISHIKA CANAL SEALER Eugenol Normal

E-N; CaN, CANALS.

LrEZLNT, Mkt —v 7 — V2 @B 2 &5 KRB L 72,
V=5 —0a2—Y ) —VEHEZHEL ZERICB W % 7o 72 IfEEUEE 1, #IHIER RS I B v T CaN B,
T, &¥— 97— DEFERBMNCEHETER O MR, CaNP B, NSEEL ML 72— ) — VB TH - 7=
CaNP 40~240 47, NS 30 43, CaN 4~48 W[ % S#E 1, A, 14 HRICENHEL D ERICS WIREER2 R Lz, &

WAV & - T 34 (0, 3, 72 W) ZFREL, M N o DR S, WS A 7D CaN &l A UG ¢ IR
MEZOFEZ L L U7 0 RENZREGAT, 3 RefEEE % Lica—y 7 —VvENS L, BRI -
LA D IRRE, 72 RefEIFHE (X os 2 Ic il L 72 Rg 2 18 J—IVIRHEDN S e b e imkEhiz, ko kS
5E L7z, CaN#ifld, CaNP ¥, NSHEICH#EZL CO, 3K I, B S A 7@ CaN T, #fg OB E 21—
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Fig. 2
(A) Relative turbidity of Streptococcus mutans and Enterococcus faecalis (n=6, mean=
standard deviation). * p<0.05. Statistical analysis : one-way ANOVA with Tukey’s
HSD post-hoc test.
(B) WST-8 activity in NIH-3T3 cells (n=4, mean=*standard deviation). * p<0.05. Sta-
tistical analysis : one-way ANOVA with Tukey’s HSD post-hoc test.
(C) Vinculin/F-actin staining of NIH-3T3 cells around the sealers. Actin, vinculin and
DAPI were stained in red, green and blue, respectively. Scale bar : 100 um.
Abbreviations : Ctrl, Control ; CaNP, CANALS-PASTE ; NS, NISHIKA CANAL
SEALER Eugenol Normal E-N ; CaN, CANALS ; WST, water-soluble tetrazolium salt ;
DAPI, diamidino-2-phenylindole.
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Fig. 3
(A) CD68 immunostaining (red) of rat subcutaneous tissue 10 days after implantation. Scale bar : 100 um.
(B) Intensity of CD68 expression (n=3, mean=*standard deviation). * p<<0.05. Statistical analysis : one-way
ANOVA with Tukey’s HSD post-hoc test.
(C) Histological observation of rat subcutaneous tissue adjacent to the sealers at 10 and 35 days after implan-
tation (stained with hematoxylin-eosin). Scale bar : 100 um.

Abbreviations : CaNP, CANALS-PASTE ; NS, NISHIKA CANAL SEALER Eugenol Normal E-N ; CaN,
CANALS ; S, sealer.
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Table 2 Mean scores of inflammatory cell infiltration
(n=6, mean+standard deviation)

10 days 35 days
CaNP 2671052 1.67+052
NS 283+041 25+0.55
CaN 283+041 167052

Inflammatory cell infiltration was scored as follows :
0, normal tissue ; 1, slight ; 2, moderate ; 3, severe
response.
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Characterization and Biocompatibility Evaluation
of Zinc Oxide Eugenol-based Paste Root Canal Sealer
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Hokkaido University Faculty of Dental Medicine
Division of Periodontology and Endodontology, Department of Oral Rehabilitation,
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Division of General Dentistry Center for Dental Clinics, Hokkaido University Hospital

Abstract

Purpose: Root canal sealers consisting mainly of zinc oxide powder and eugenol liquid exhibit eugenol-re-
lated cytotoxicity. However, paste-type sealers with appropriate mixing ratios have been developed to
reduce eugenol cytotoxicity. In this study, we aimed to compare the iz vitro characteristics and iz vivo bio-
compatibility (in rat subcutaneous tissue implantation) of three sealers: paste-type eugenol-based sealers
(CANALS-PASTE (CaNP), NISHIKA CANAL SEALER Eugenol Normal E-N (NS)), and a powder-lig-
uid-type eugenol-based sealer (CANALS (CaN)).

Method: After the sealers were mixed and hardened, compressive strength and diameter change tests
were performed. The amount of eugenol released over time for each sealer (hardening conditions: 0 (immedi-
ately after mixing), 3 hours, and 72 hours after mixing) was measured. Antibacterial tests were performed
by incubating the hardened sealers with Streptococcus mutans and Enterococcus faecalis, and the turbidity
was measured after 24 hours of incubation. Cytocompatibility testing was performed by culturing NIH-3T3
fibroblast cells with the sealers, and water-soluble tetrazolium salt (WST)-8 activity was measured after 24
hours of incubation. In addition, NIH-3T3 cells around the sealers were immunostained with vinculin/F-actin
and observed under a fluorescence microscope. Biocompatibility of the sealers was determined by implanting
the hardened sealers into the dorsal subcutaneous tissues of rats, with CD68 expression measured 10 days
post-implantation. Histological observations and scoring of the degree of inflammatory cell infiltration were
performed at 10 and 35 days post-implantation.

Results: The CaNP group exhibited a significantly higher compressive strength than the others. No differ-
ences in the diameter change test were observed in all samples. Eugenol release increased time-dependently
in all samples, with the CaNP and NS groups releasing similar amounts, and the CaN group releasing signifi-
cantly more. The turbidity of the bacteria cultured with the sealers decreased in all groups, with the turbid-
ity in the CaN group decreasing the most. The CaNP group showed significantly higher WST-8 activity, cell
adhesion and spreading close to the CaNP. The intensity of CD68 expression was significantly higher in the
NS group than in the other groups. Moreover, the inflammatory cell infiltration score of the NS group was
higher than those of the other groups at 35 days postoperatively.

Conclusion: The CaNP sealer exhibited greater biocompatibility than the NS and CaN sealers. In addition,
CalNP produced a smaller inflammatory response than NS.

Key words: antibacterial, cytotoxicity, inflammatory cell infiltration, rat
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Fig. 1 The brush head design and brushing machine
a) Wide-flocked toothbrush with combination bristle. b) The brushing machine removed the artificial

plaque by the scrubbing movement.
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Fig. 2 Removal rate of artificial plaque on supragingi-
val surface at the 1st molar and 2nd premolar
a) The photographs of artificial plaque removal
after brushing. b) The artificial plaque removal rate
was significantly higher with a 15 mm stroke width
and 180 strokes/min compared with other groups.
* : p<0.05
The top and bottom sides of the rectangle are the
3rd and 1st quartiles, and the line in the middle of the
rectangle is the median.
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Fig. 3 Removal rate of artificial plaque on subgingival
surface at the 1st molar and the 2nd premolar

The stroke width was 15 mm and the stroke was
180 times.

a) The photographs of artificial plaque removal
after brushing. b) The artificial plaque removal rate
was significantly higher using tapered bristle com-
pared with flat-bristle wide-flocked toothbrushes.

* 1 p<0.05

The top and bottom sides of the rectangle are the
3rd and st quartiles, and the line in the middle of the
rectangle is the median.
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Investigation of Effective Toothbrush Head Speed and Brushing Width
in Artificial Plague Removal with Wide-flocked Toothbrush

TakicucH! Takashi, KUROKAWA Masaki®, YAMADA Junki,
MiyaMoTo Kyosuke™, NakajiMa Taichi® and YAMAMOTO Matsuo

Department of Periodontology, Showa University School of Dentistry
*Ebisu Co., Ltd.

Abstract

Purpose: Thorough supragingival and subgingival plaque control is essential for the successful treatment
of periodontitis. Recently, wide-flocked toothbrushes have become popular for effective plaque control. How-
ever, the appropriate method of using wide-flocked toothbrushes has not yet been determined. Therefore, in
this study, the optimal method of effective scrubbing with wide-flocked toothbrushes was examined using
artificial plaque on a tooth model.

Materials and methods: For the experiment, a wide-flocked toothbrush with tapered bristles and a wide-
flocked toothbrush with flat bristles were used. The removal of supragingival and subgingival plaque was
evaluated by measuring the area of artificial plaque remaining on the tooth models after scrubbing. The
brushing conditions, which included a load of 200 gf and stroke frequency of 30 times, were kept constant,
and all experiments were conducted using a brushing machine (brushing stroke width: 5 mm and 15 mm,
head speed: 180 and 300 strokes/min). The resulting data were statistically analyzed using the Mann-Whit-
ney U test and Steel-Dwass test to compare the removal rate of artificial plaque.

Results: The findings showed that the plaque removal with wide-flocked toothbrushes was associated with
the brushing stroke width and head speed. The supragingival artificial plaque removal rate was significantly
higher with a 15-mm stroke width and 180 strokes/min compared with other conditions(removal rate: 18.6%
with 5-mm stroke width and 180 strokes/min, 33.5% with 15-mm stroke width and 180 strokes/min). More-
over, the subgingival plaque removal rate was significantly higher using tapered-bristle wide-flocked tooth-
brushes compared with flat-bristle wide-flocked toothbrushes.

Conclusion: The findings of this study suggest that optimal brushing can be achieved using wide-flocked
toothbrushes with a stroke width of 15 mm and stroke rate of 180 strokes/min (ie. a speed of -30 reciproca-
tions/10 s).

Key words: wide-flocked toothbrush, stroke width, stroke number
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Fig. 2 Preoperative dental radiography a few days after injury (A), a month after injury (B), three and half

months after injury (C) and cone-beam computed tomography (CBCT) images taken two and half
months after injury (D : sagittal plane, E : axial plane, F : coronal plane)
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Fig. 3 Dental radiography and CBCT images during endodontic treatment

Exploring chamber (A) and CBCT confirmation of the position (B : sagittal plane, C : axial plane, D : coro-
nal plane). Gutta-percha point trial (E) and after root canal obturation (F)
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Fig. 4 Postoperative dental radiography and CBCT images

Two-months after root canal obturation (A : dental radiography, B : CBCT sagittal plane, C : CBCT axial
plane, D : CBCT coronal plane), 1-year after root canal obturation (E).
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Nonsurgical Root Canal Treatment of Chronic Apical Periodontitis
in an Osteogenesis Imperfecta Patient: A Case Report

MAEZONO Hazuki, KAWANISHI Yuzo, SHIMAOKA Tsuyoshi,
TAKAHASHI Yusuke and HavAsHI Mikako

Department of Restorative Dentistry and Endodontology, Osaka University Graduate School of Dentistry

Abstract

Purpose: Osteogenesis imperfecta (OI) is a congenital disease which occurs in approximately one in 20,000
people. The dental characteristics of OI are dentinogenesis imperfecta and following root canal obliteration.
We report a case of endodontic retreatment of an OI patient with good prognosis by using cone-beam com-
puted tomography (CBCT) and a dental operating microscope on the mandibular central incisor with chronic
apical periodontitis.

Case: A 12-year-old female with OI had teeth mobility and biting pain in her lower front teeth after eating
a snack at the end of February 2020. Fixation of the lower front teeth and observation were performed at
the pediatric dentistry department of Osaka University Dental Hospital. An apical lesion of #41 was observed
after a few days, however, the tooth continued to be observed under fixation due to obliteration of the root
canal and the difficulty of its treatment. She was referred to a conservative dentistry clinic in June 2020.
From dental radiography and CBCT of #41, a radiolucent area at the apex and obliteration of the root canal
from the incisal edge to the middle of the root were observed. Based on a diagnosis of chronic apical peri-
odontitis, root canal treatment was performed on #41. However, although root canal treatment was per-
formed under a microscope several times, the orifice of the root canal could not be found. To check the posi-
tional relationship between the searching point and the original root canal, the CBCT was retaken. The
CBCT images showed that the searching point was off distally and lingually from the original one. After
modification, the original canal was found and the root canal treatment was performed. In December 2020, all
symptoms had disappeared. The root canal was obturated, and restored with composite resin after one
month. At one year after the root canal obturation, the radiolucent area had disappeared and there were no
clinical symptoms on #41.

Discussion and conclusion: Patients with OI often suffer from tooth crown fracture, and their dental man-
agement requires attention. In the present case, we obtained good healing through proper root canal treat-
ment of the apical periodontitis of the OI patient, whose teeth are considered difficult to treat. Even in the
extremely stenosed tooth, we could perform root canal treatment by CBCT imaging at the proper timing
and by using a dental operating microscope.

Key words: osteogenesis imperfecta, dentinogenesis imperfecta, cone-beam computed tomography (CBCT),
dental operating microscope

Corresponding author: Dr. MAEZONO, Department of Restorative Dentistry and Endodontology, Osaka University Graduate
School of Dentistry, 1-8, Yamadaoka, Suita, Osaka 565-0871, Japan

TEL & TAX: +81-6-6879-2927, E-mail: maezono.hazuki.dent@osaka-u.acjp

Received for Publication: November 28, 2022/Accepted for Publication: February 20, 2023



138 H A & & & & % M & oot H2E

fiE Bl 3} & HEEfREEE 66 (2) @ 138~146, 2023

HIERT v b2 tE S 2 AREIEEE 1< 0 USSR 2 BLE 2 U7z 1AES]

A B R HE 5t Wl
[ R S~ G NP | I < /N

HA BRI R Rt s it

¥z

HEY MR T v b AYE U 2 Yo N SETEAE 1< 03 2 BRI SRR, SERIEIBEIC & 2 AYIER DS — Y
208, AAEGICIRINNEMEMWIE R I X 2 BEAR T v b bfEoTwicic®, U4 FvrWRET J v FF:ifio
BRICEEEDER L 5235617 o 7%, L L, ik LSAaTee S HIE i o 9 5 IS At s AR 235847 L 7 72 o,
BIERELE LT COL—F—%2Hwic & 25, RIFGFERVBON-OWET 5.

FEG] - B 1 57 M, EECHIEIRIES O E W E b L2 FFRCkREE L7, BRI L U CEiEsE
ZHLTCEY, 8425 1 HY 720 70V fEbmg 2R L T2, IRELW L b A OMERE HH L
Twiz, 1 AR S FEAN/NAROBERDER L 7272, iTE%2%Z2 L, WMMEASER %2 RER, 27—
U r 7 &ATo1ehs, WEDTED 5N HETICHIN R L 7z, RFIRZRHCIZ RN S A O FAR, SO k%
R, B ETHATEASOMMEEDOMRIIBEE CH o7z, £z, Tv 7 ZREED b 2L ~TEED
APHEPIR 2RO 7z, PlbEA o, JNNAMELE SR e & I YRR AEIAE & 20T U 7z, AR R 2
ITOHFHIE, BEERT v FHYERE L2025 L, V4 P W R T 5y TR fifT L. 2 0k,
AT v b ORI EEEZ RO /A3, _LIARTHEE A 1< BN S TR IR 23584 U 7o 7- o 56 & Bt %
EREL, BIEBRE LT COL—F—IC X 2MATIRZ1TV, RBBZRORK, REHik &5 L7k,

fifiam © oW, EHERT v b2 YR ARSI 10 U BEN R IE U 2ot S oA SRR &2 17 5 7o
R, FTRERIFICEBLTHS, 9%, L—¥—%2MHwv 23 I LIk WIBFEOERIDIAD 2 W2 RRT %
EMTET.

F—T— 8 RNREES AR, EYER AR, COL—¥—

BAEEE SRS ARER

T 102-8158 HEETRHKELR 2-3-16 HABRBERSAMHE R A 28R
TEL : 03-3261-5511, FAX :03-3261-3924, E-mail : ndu_183211@tky.ndu.ac.jp
A 202341 H 13 H/=H 1 20234 2H 20 H

DOI : 10.11471/shikahozon.66.138



20234F 4 H

#

[

BBV L — W —13, JEHEAIBEICEB W CEHZIGHE
FERO—DERoTw?S, EBIHEBICYL, EHAT
L——RE T 5 & BRI - AMEA I & 2 oK
B, UIBH, IRIM7Ze ETZ 208, (&AL —F -
19 & RIEOMIH], B - BlEAE OMME, Mo
THINEH] - BE R L, S b 7 25082 R 2 L SR
xh, BLsSEE-oTwa?,

CO L —F— e LT, MiEEo KDL —
P —HDIE L, MR EE U 7 o S m R
L—H—T, SO ZE, YHE & FIkMmZ &
o Nng Z E%, iz, LR OB E D
BLELIRBELNS L, SHICHE - ERLELA
HbETWw2Y, WEERICO VLTI, COyL—F—HGic
& 0 I OMIE 3B S WU L, Mo
) USRI EEEB I X o CIRIME N, F 7 KEARRE
RHZEMS NG, X 5 ICEEE B % 28, &
JEICBE L 727 S AV AT 1 = — & —ffiflaszHiko
Wb 72 LI & 2IREIRERIC X D, RAEORE - H#E
RS TE 2 LMEIN TV, AR AIGA
BBV TE, A RICL2YB L Db CO L — W —HEG
W& AEREOIELCKER OB % EORH2H
%59 Nz, W@EICIZT == b A VI & 2RI
LT, COL—HF—Z2HwimATRfics v Blifs
ERAHE ST BT,

AIEFICIE, SV R ABETERE % ff o 72 TR 7 v b
XL, U4 R r BT 5y 7Fifi (modified Wid-
man flap surgery, BL'F, MWF) #fTo 7§55, EEXR
Ty MEOE U7, BER R AT 1< B O R
BADERR Lo, BEm - EHiRtkzEEL, CO,
L —H—{EHC X W BIERFEEZ TV, BIFAERIES
Ni-ocHET 5,

nH, BRLUEFMZEAPRESNEZVESICLE
5 A2 CHEFIEICHAT 2 2 Lt oL THEEZETV S,

E

B 5T, &t

FF LECHEERRE O EwEEbh,

E R @ SIESE (122/78 mmHg).
KIGHE © FeanSsE Az L.

WHHE: 720V 48 5mg (1 HIREE).

BRI 8 4ERT AL 7T LY E Vb mg 2 RELTH
b, RELHIH 6 EHADEREEZEL iz, 14 HHT
25 15 DHEWHAER L 7270, MEEZZZ L. Y%k

YL I EE ~ O A /AL CO L —H — DS 139

DM EBEEREL, A7 —U v 7 %2750
D, BEENRD 6N oTlalad, HEE~FENREE L 2.
1. | &
1) HIfEANT A
RO OBENER %7 T (Fig. 1). &N HEAD
Feok - MR ZFR O, LT SHATHE S o M B AR (3 BEE 1
DT, 32, 42213 L TEB b, 15 13RO FEE il Z,
HPATERRIC & DR L Cw B IRETH 5.
2) FrHNITy s AMEERTR
ETENICBEEE 22 AT BRI &2 R, T HEATEES - -
TERAAMIF S E I X P EACPR BRI E RO 7. 12,
33Dy, 32, 42 30T O fllE R Z RS 5 (Fig. 2).
3) e R
W2 R Ot B E O MR EZ 7R T (Fig 3). 4 mm
Pl _E @ Probing Depth (BLF, PD) & 703%, 6 mm X
LD PDx179%, PD OF¥ik 43 mm Th-o72. F7
Bleeding On Probing (LT, BOP) 12 679%TdH - 7.
#2HE O’Leary @ Plaque Control Record (LLF, PCR)
12 804%TH o 7=,
2. % W
YR RENE, RNEBEERARA T -V 7
L—FB ("B HEOAT A R4 22022, 1T 5)
(TAAP - EFP O#47# 2018, ffdd).
3. AEETHE
RIERTOBREFICED 270, WEERKGE:LTO
WeiEigE, 27y —V v b= 7L —=v 7 (LT,
SRP) #{T- 7%, 2w ENEIFM%2 FEL .
1) SEEHEARRE  RIEEER T O, HEEE OB
HIEIE
(1) OB E (Tooth Brushing Instruction, B
T, TBID
(2) 32, 42 SElEH (avKPy LY UEE)
(3) 15 1Tt L B el 1
(4) SRP
2) THEHA
3) oA EEFART
4) THETHm
5) 15 1T L T R RE IR IR
6) FETH
7N AAVTFVR Y R—=T4 TRUFT P I LE
7 E— (BIF, SPT)
4. BERZE
INEF TG EE NSV B PSS TIERE 1 B 3 2 iSRG et
2iTo708, BE7 Lu v v IRAIC & b MEZ5E % #8
D57d, RIEEICHL CIHEROEE o7,
1) HEEERRE
WLk, BEREBEHHR I I 2HWTT Iy v 7%

)
)
)
)



140 H A& & B & & % M & oot H2E

Fig. 1 Intraoral photographs at the first visit
Erythema and swelling of the gingiva are observed. Drug-induced gingival hyperplasia is seen on the
labial side of the anterior maxilla and mandible.

Fig. 2 Dental radiographs at the first visit

Horizontal bone resorption is seen in the mandibular premolars and maxillary left molars. Mild vertical bone
resorption in #15, 37, and 47 distal. Caries-like transparencies are seen in the proximal areas of #12 and 33 and
the distal areas of #32 and 42.
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Fig. 3 Periodontal chart at the first visit (The shaded part is BOP)
70.3% had a PD greater than 4 mm, 17.9% had a PD greater than 6 mm, and the mean PD was
4.3 mm. BOP was positive in 67.9% of cases and PCR in 80.4%.
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Fig. 4 Periodontal chart before periodontal surgery (The shaded part is BOP)
41.1% had a PD greater than 4 mm, 4.2% had a PD greater than 6 mm, and the mean PD was
3.4 mm. BOP was positive in 30.4% of cases and PCR in 19.6%.
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Fig. 5 Intraoral photograph after peri-

odontal surgery
PD has improved, but fibrotic swell-
ing remains in the maxillary anterior
region.
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(A) Immediately after gingivectomy
Intraoral with gingivectomy.
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(B) One week after gingivectomy
One week after surgery, scarring of the

surgical site is observed.

Fig. 7 Intraoral photographs after surgery and 1 week after surgery

Fig. 8 Intraoral photographs after 2 years from the first visit
Gingiva is tight and in good condition.
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Fig. 9 Periodontal chart after 2 years from the first visit (The shaded part is BOP)
3 sites with PD=4 mm ; 4.8% BOP positive sites ; PCR is 8.0%.

Fig. 10 Dental radiographs after 2 years from the first visit

The vertical bone resorption area was improved by the treatment. In addition, the bone mass was

denser than at the first visit.
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Esthetic Consideration for Drug-induced Gingival Hyperplasia
with True Pockets: A Case Report

YAMAMOTO Rikuya, Iso Ryousuke, MAEDA Yuuki and OGAWA Tomohisa
Division of General Dentisry, The Nippon Dental University Hospital

Abstract

Objective: Periodontal surgery for drug-induced gingival hyperplasia resulting in pseudopockets is gener-
ally performed by gingivectomy through an external oblique incision, but in the present case the patient also
presented with true pockets due to extensive chronic periodontitis, so modified Widmann flap surgery was
performed while also considering esthetic aspects. However, a slight fibrotic gingival swelling remained on
the labial aspect of the maxillary anterior teeth after the operation, so we used a CO, laser as a corrective
treatment and report good results.

Case: The patient, a 57-year-old woman, presented to the clinic with a chief complaint of severe periodon-
tal disease, of which she had been informed by a local doctor. She had a history of hypertension and had been
taking amlodipine tablets 5 mg for 8 years. She had been aware of gingival swelling since the beginning of
taking the medication, and visited a nearby doctor because the gingiva of her upper right bicuspid had swol-
len since one month ago, and after removal of a ceramic-fired metal crown and scaling, no improvement was
observed, so she was referred to our clinic. At the initial examination, redness and fibrotic swelling of the
gingiva were observed in the whole jaw, especially, fibrotic swelling in the anterior teeth of the upper and
lower jaws was remarkable. Radiographs showed mild to moderate horizontal bone resorption in both jaws.
Based on the above, a diagnosis of extensive chronic periodontitis and drug-induced gingival hyperplasia was
made.

After basic periodontal treatment and re-evaluation, modified Widmann flap surgery was performed on
both jaws due to residual true pockets. Subsequently, significant improvement of the true pockets was
observed, but fibrotic gingival swelling remained on the labial aspect of the maxillary anterior teeth, so gingi-
vectomy with a CO, laser was performed as a corrective treatment for esthetic and cleanability reasons, and
after follow-up, a final restoration was placed.

Conclusion: In this case, periodontal surgery was performed for drug-induced gingival hyperplasia with
true pockets, while taking esthetic considerations into account, and the prognosis is good. It is suggested that
the use of a laser may expand the treatment options in the future.

Key words: generalized chronic periodontitis, drug-induced gingival hyperplasia, CO, laser
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Fig. 1 Before surgery

A band of severe pigmentation was observed
in the buccal gingiva of mandibular anterior
teeth. 29 years old male with smoking habit.
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Fig. 2 Removal of gingival melanin hyperpigmentation using an Er : YAG laser
(a) Immediately before treatment. (b) Er : YAG laser irradiation was performed at an energy output of 62 mJ/pulse
(10 J/cm?/pulse) for chisel tip and 45 m]J/pulse (15 J/cm?/pulse) for curved tip and 30 Hz with water spray in contact
mode under local anesthesia. The gingival epithelium containing pigmentation was easily and effectively removed by Er :

YAG laser irradiation. No major thermal damage, such as carbonization, was observed. (c) At 10 days after the proce-

dure, ablated area was covered with migrated epithelium. The patient had not felt any discomfort with the exception of

slight pain at the treatment day.

Fig. 3 18 months after the procedure
Favorable wound healing was maintained

without any gingival tissue defect or recession.
The gingival color recovered a natural esthetic
appearance.
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Fig. 4 16 years after the procedure

Note slight to mild recurrence of melanin
pigmentation.
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Long-term Outcomes of Er: YAG Laser Microsurgery for Melanin Removal
in Gingiva: A Case Report

INOUE Go, M1zUTANI Koji*, MikaMI Risako ™,
SuimMADA Yasushi and Aokt Akira™®

Department of Cariology and Operative Dentistry, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University (TMDU)
*Department of Periodontology, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University (TMDU)

Abstract

Purpose: To describe the long-term outcomes of a case of severe gingival melanin removal using an erbi-
um-doped yttrium aluminum garnet laser (Er: YAG) laser (Dentlite, HOYA ConBio) under the microscope.

Methods: The patient provided informed consent prior to the presentation of this case report. A 29-year-
old male, with a smoking habit of nearly 10 cigarettes per day, presented with a chief complaint of esthetic
disorder in the mandibular anterior gingiva. Extensive melanin deposition was observed on the attached gin-
giva of the mandibular anterior teeth. Before the melanin removal procedure, he was first advised to quit
smoking to prevent recurrence. Then, we planned gingival ablation of the melanin pigmentation area using
an Er: YAG laser under a microscope.

Results: The advice to quit smoking was successful. Local anesthesia was administered to the mandibular
anterior teeth, and gingival ablation of melanin pigmentation sites was performed using the Er: YAG laser at
10-30 Hz and 80 m] (panel display), using contact tips under water spray. By performing the microsurgery,
the remaining subtle pigmented areas were easily visible, allowing for a more precise procedure. The magni-
fied view facilitated careful tissue ablation in areas susceptible to postoperative gingival recession, such as
the gingival margin and interdental papillary area. There was no obvious coagulation or carbonization on the
laser-irradiated surface, and connective tissue exposure was observed after epithelial tissue ablation. Postop-
erative analgesia or antibacterial medication was not administered because invasion was minimal. Epitheliali-
zation was completed 7 days postoperatively. Melanin removal on the buccal side of the mandibular anterior
teeth was divided into three sessions to complete the treatment. At 1 year and 6 months postoperatively, the
improved gingival esthetics were well maintained. Mild to moderate recurrence was observed 16 years later.

Conclusion: Minimally invasive removal of severe melanin pigmentation of the gingiva under a microscope
using an Er: YAG laser resulted in a favorable healing outcome. This case suggests that microsurgical depig-
mentation using an Er: YAG laser could achieve and maintain medium-term sound outcomes for the treat-
ment of gingival esthetic disorders.

Key words: laser, microsurgery, gingival pigmentation
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