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BE

TF AN~ MY w7 AZ T HIE, R ORSERIZER ML D3k & Y5 A
e L, REMMREALZHET D 2 ENSHRE SN TV D, RIFETIE, =F AL
v Uy 2578 (EMD) % RV 7z th B A RIS B T DR X7 X — 4
—DYGEE L T v 7 AMBEETOIRFNREZ LBIE Lz, 7 ANT XU @7 I/ b
ZU A7 27— (AST) (X, RIERE/R L, MRAME S 2Bt S h DR T
oY, PRI DR T 5 Z L B AR TH D, AST DR % FIIF L 7= Periodontal
Tissue Monitor (PTM) 3 M IEHh B OMIEOFLE % % D MBI e ik L L
TS STV, BRNCH 21X, )8 AR AT: 3 K OV JESVEHR Il D EEIR
INT A= — L PIMEICHEREN & 5 Z & 2 WA L7,

GTR {5356 L OVEMD (Z K % fARRIE DR & PTMAEOMBEIBR 2~ 5 & & b i
R SMVEHERRRTO PTME & 210 O ARk AL O T4 & OBIREZ R, AST
PNt JEL LR 2B TR OO T RPE O FRHEIC 720 5 ATRENE 2 Mt L 72,

WBRFIZIT EMD (2 & 2 AL 2 M L, itk 6 H A RGBREC R A 217 -
7257 4D 109 HALIZOWT, Fr—E 275 7 & (Probing depth; PD), F&KIT ¥
v F A2 FL~UL  (Clinical attachment level; CAL), 7' m—t > O H I (Bleeding
on probing; BOP) B LT v 7 AMEE FCOFRBIEI Z5HI LT-RBEEZG L L
7= IRRTOEY)PD 1% 6.4 £ 1.3 mm, ¥ CAL 1% 7.8+ 1.9 mm, BOP I% 74.3%, HX
BEEEIL2.6 £ 23 mm THolz, i 6 22 HFEIF T, PDIX3.4 + 0.8 mm, CAL
1354+ 1.7mm, BOP(X31.2%, BXREEIIT1.8+1.6 mm THY, AELRULENR
D bz, CAL OFERFT 109 HALH 93 FRAZ TR b, CAL 155813 2.0 £ 2.1 mm,
itk 6 7 H OB KBUESRIT 205 £ 49.1% ThH o 72, HIRH/NT A — 2 —DUEHE
LT v 7 AREETOWREE OFAERY, BEORELFABRE TH-T-, 7o,
JERARR AR VERT 2381 2 PTM B & ERIR /N7 A —& —I2i%, [EOMHBANRD b
7o EMD |2 £ 2 FAFRIEOMTET PTM E2V/ NS WEE, PD A &N KR E 0o 72, GTR
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IEITHTO PTM fEIE, GTR AN DERIKR /T A — & —|Z a2 KT S o7,

VL EORERD D, EMD 12X 2 BAREL, WRMICHEERUEDRZRL, AST
X, AR AL O ORI AR TH 5 L FFFZ, EMD (T & 2 BAERIED
T OFHmEE LTHEHTH 2 TR RIR STz,



i

H & BER Cl, 8RRk AR B & L C Guided Tissue Regeneration (GTR) £& =

il

FAN< N v T 2B N E (EMD) & HWEFARIEMTOI TV 5, MHikEE
B (R T L) 27 2% GTR KX, WEMICHIIAOB) X 264 5 7L TH Y,
EMD (3 AE# IR OB >4 2 #3271 TdH 5, EMD % Fu 7t JE i
FARETIE, A7y FES (Probing depth; PD) 6 mm LA b, = v 7 AREE FoF
KRABOVESD 4 mm LLE, 1§25 2 mm DL EOSER] T RAF ek B2G80 bz & O
Pé5(1), EMD IZBEAT 2 ZEMER(2), ERIRBIQ)eBREIN T TR Y, it 3 FH o
22 Cld, GTR ik & EMD & W lARIEOWE TT Z v F A MFA VIChH
BEITRD N0 o T2(4), AFTIE EMD OF FrENGEO b, 1988 4 1 HICEA
A OCHR) ICR W ERHAEE L TR I 5).

2013 FEBUE, SEiEER & U C 110 FEEH O AT AT BE L 0 FFarsh T,
FERA 2R BEE ST 23 TN TV D, 205 B, AARKFF A8
JRBETIE, 2008 4F 4 J 12 EMD & W o THEAEHERIZB T 234 4 - V¥V = x b
— 3 B BRE ST, AR, EOEA Lo 19 O R T X
NTHY, FEREMD S EREME £ I3 0 EAREMETH D = & SR &
EAL, WERIC K D HEETRENME K DHEIE & STV 5(6),

@Y R R OZMNCIE, SESERRTFOBWHERH L0, TOHZITIE, 1B
PR 98 3 ol JE o U A R - & LM IR, BRI PR KO ER 70 67252
KRB TH D VDB ZITER L TWAH(T - 10),

B JE 2R AT K % o JE AR OB O FRBE A IERRIC RS 5 72D I PD, BRIKRIT & o F
Ak L~UL (Clinical attachment level; CAL) LU\ —t v 7O HIN (Bleeding
on probing; BOP) &\ o 7= i JE MR MRA DTEH D Ax7n 597, AALFA 72 J7 1575 B
HKENTWD, HEEBHIKFTOT ANRNTX VBT I ) VT A7 2T —E8 (AST)
IR R K D MR RE A Bk L (11), B8 2R O BRIR A T A PECTEHR % O T4 OH)
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TEIELNTND(L - 17),  1BPERE R EF GRIGFEE)ITI T 5 i P2 ik o
AST & [PocketWatch ®  (Pacific Pharmaceuticals Inc; San Diego, CA) Zf# /1% PD %
F OV CAL ICTIEOHHBABRR H D Z ERHEINTWA(A), AT —U2 7 - b— |
ZTL—=7 (SRP) %#&te, HELEARIGEICIIT D AST BEOZE( BKRE 7k L
LTSN TWDS - 21), £72, LIEIFk %X, PTM %> h® (Periodontal Tissue
Monitor® 3 b; W) ZH LT, EMD IZX 5 CAL 74 VISKE Do 28I,
WA PTM S K W /NS WMHBE A H 72 & Z2om L= (21), *HRAYIZ, SRP £ 12
MARRERFDO T#% & AST BOZUICBER 2ot o HiE b H D (22), LavL,
PTM 3 v ~"IZ X %t J& SMEHER AT OB 72 BRI FFAG 5 X OiTaTIZ 381 5 8 44
FHAER % O T MO T 6 FTREANI AR TH 5,

ABFFED BI)IE, EMD % FV 7z fi JEHE AR F Ak & S0 L 7o B 123817 2 BRIR 3
TA—E—DRFEBLOT VXV 7 ABEETOREHRE BT L,
GTR % 8 L OEMD (T & 2 1fhi#% O PTMAE DAL L FRIK /N T A —Z —D 2K & DA
BIRAMR 2~ 5 Z LIc kv, ERFHE OB Tk L L Cof At LifaiciT
DI DT AT D IRE TR E LCoaAMEEZ R LT,



Mk L 05k

xR BE

A AR o A R IRl B8 T, 2008 4F 4 H 25 2009 4 3 H & Tlzh &R
iz L, SEEERE LT THESNEHERICB T AN A 4 - UY=L —3 3 Uik
A FEE L7263 4 (126 #00) D 5 6, FHAT & AT 6 2> H R O ERK T A — & —
ETUENT I ARG EOMEINFRE T o7 57 4 (109 H4L) & BRI A1 T
572 (Table 1), & TOEEEL, INREMMYR—T 4 TRV A R Z LT E—
(SPT) DI=DITKBEL, A T4+ —b Rartyr MaBTEBY, Y L-wFHER
X, FelEEROBUE Al LT iR EIE 1 4 Th o7z, ARBFFEO EMD IZ X 2
AFEDORERIHTICE L TIE,  HARRFAA 7 50 BIR B P A 2 B2 0 7&GR
(EC04-031 7) %=z \F %M L7,

GTR % (GTR 7' /V—7) B L ONEMD |2 & 2 F4% % (EMD Zv—7) 2B 5
raite DEEIR N7 A — 2 —D A& PTM fEOZALDOBRIZ SOV TR S 72018, 7
m—F v — b (Fig. 1) L7z, AARRFRFHFEA BIRGEICBV T, 2012 4
4 A5 2016 45 1 H £ TICHERI 2% LTS T, HEERIGREDOT X v F A
FE2%ZfES 5mm~ 10 mm O PD ZH T DM 2R L Lic, RHEEEHETLHH
IBRAN LT, BEOHEEEDTT VX LIE T N—TIZHID IR T2, R
BOFBNREEZROTSE, EMD ZV—7IZED RGNS HAICH 72 (GTR 7V
—7°20 {87, EMD 2 /b—7 60 &), 88 ARG Ol B A5 2 22 2L
PICE i JE A EHAR 21TV, THFH 2~X—2F 1 > (Base line ; BL) & L7z, ffi# 6
A % PR (Re-evaluation ; RE) & L7z, BL 3 JOFRE KRfIZ i AR A & PTM
fEZME L= (Fig. 1), AWFZED PTM v M2 & 2 )8R OFMICE L <X, H
ARRFALF R mEZ B2 O&GE (EC12-23 75) &% FEh L7,

B R EE A



BEIRAYEEAMI & L C PD, CAL 3 X OBOP % HIE L 72(23), #5k# » PD 3 L X CAL
ORNE VL, B AV FIRRTIS L O 6 20 H BABRFIZ 6 AETIT 272, PD 3 LU CAL
DOREIZIE, #8712 —7 (CP11 Color-Coded Probe®™, Hu-Friedy, USA) #f#f L7z,
To—E L ET20~25g L L, CALIZTE AL b - = F A8 L < ITREEEE O
Wik D7 a—7 il E CORBEE L THIE L7z, EMD IZBT 51litco= > 7 X
MEESHTICBA LTI, 6 AUETHIE L7 PD O T, S4Bk ORIE % PD fE &
LTEM LT,

PTM fEA HIPED AT IZ 361 2 B ARk A ZH H (21F, PD, CAL, BOP ZffEf L,
H A JE 03 o o JE P B R 2 46, RRIETE 6 44 CfT o 72, BOP 1%, PD HIER) 30 fO%
OHIMOAETILER L, Hind v %2 1, HieLZ0 & LT, #ELZ, 3XTo
MREEL, WEMERE, DPEEREY, 20—V 2% %, WER
BEBALICIE, WA FOR S —Y v« b— R L—= IR Tbi, Falisa»
1oz, WESFHEE O B OFHBRAGEANC, E SRR GEan (B 5
fir) & 3mm LAF O PD Th DHEHEALER DT 2 *EIZ, PTM ¥ v F®Ic k> T PTM

fEZRE L7z, BL & RE KRFIZH AR A & PTM EOHIE 2 506 L 7= (Fig. 1),

Ty J ARBEEO BRI IE

EMD % V72 i JE REAR PR AR 1E O FIRTT RS L OYRTE 6 722 H BAEREZ, SHATIETT
VBT 7 AEEOWRE AFTV, Schei (24) B O JFIEIC T HIREE RN Z FHEI L 7=,
Wt O WmEANEF WL DL FERE TS 5 72012, TS O v 7 AREE & i L
7=(Fig. 2). FTAT#L OF KAEWHEETEE (BCP) Z#BRIARE mICHRE L, B RBE
# (BoBD), Ty 7 AHEHE ETORIE (Ra), EAL - =FANE (CE)) Z#
E LT, BRIBERS (BCP-BoBD) #{lIE L, FIAl# D CEJ-Ra O HHEZ 5T
#iHE L, BCP-BoBD DHHEEDZEN O F RIFUER (%) RO (25), = v 7 ARG

BB, HAMW RN ERE 4 403326 L7z,
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PTM fEDFH 5 1k

PTM % v ™I X % AST &HIE DML, BL 3L URE BICIT-7- (21), BMEF
NEIXFBEICE > TIT o7, T7obb, MERE N LA OT A IEEIINBL, HHE
B (GCF) ZEREUT 2 15 /AT, Hogak 2 sl SR ik 3 i Ciafig L=, I
EW Ok LT 7 — 7 2REL, n—1V T v 7 THESBHRE, X—S—RZA MY v TR (X

U A= =) ZHRIEOANY 012 30 FPREEE LT, GCF ZEEI L7z, FaflcitdE

>

VR LT2D = L DOHRITARY FR_R—="—% A, BRGRIK 1 WAL, 4, 6 BLW
10 S #%ICEFROEE IR LT, BREOHEL, —— - +, ++0 4 ERET
FTote, +BIO++ 2R UL & B & HIWr 5038, SEHr 217 5 729, — -
AT 0, —&AaT7 1, +H%Aa72, ++&#A27 3L L7, PTIMMEN 0B LW
1 DERNLZ PTM fE negative BRAL, 2 38 X N3 DEBAL%E positive HIAL & T3 L=, H)H

it & O GCF O#REUE, #EIRREME 2 48 LOWERBERE 6 4 TIT-o7,

GTR {EDHTR

GTR {£8 L OVEMD (Z X 5 AL X 22 A, @8BS, Jifis i
R E 2 435 KO ERRERE 2 Ak - TiThivl, B XKIE L FLEE
X, SO IE ORI L C 2 DOUIBFEN RS Lz, T7205, 2 mm K
D RE WA A9 2300 B L CiE, RMFLIERAFIT RIS 4, 2 mm A O
g2 A3 AT, fSABERFERA AL, HRENTIRZIT, 2F
FRIC TN Z FIBE L7, FIBEL B RO BERTAL D 1 E721% 2 R L7z #tpac
&, MENZIL UCHEEIBI 21T o 72, & D%, PEEHEMEZ B X HERE L7, SRP
|21 Gracey curettes (SG11 / 12R, SG13 / 14R, Hu-Friedy, Chicago, IL) &% A
r—Z— (=7F v 7, OSADA; Tokyo, Japan) Zf{Ef L7=, B XKELZEND 3 mm 2

FEINL 78 5 £ IR (GC A > 7 L, GC; Tokyo, Japan) % FU I 7L,
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RIS RRE Lo, METHhNIL, BWYRMENSBE LWL 51T, Wk
HRICE > TEARES LTc, BEBELN OG0 2 L CEERENRMTE 2GS,
BEEOHFIC OO T HEBEN 20 Lic, £0%, 77 v 7 %EML, T4 1
YEIET 7 a EERE AW TRES Lo, IRRIEGE A <72, 500 mg /HOT Y
2u~A 3 BB Lz, 60mgoukxy a7 =rF ) vat, HLEIDN
UCERAl & LT Lz, Btz OfERICOWTE, AR ED BR< £ TOlE
Mo 2 WL, FEOT T v 7 OEIER KO RER 02%ME(E_E h=T A
B EWAIOEREZER Lz, £600A%, PTM ¥ v M2 X 5 a8k &
OVH R LRV X 2 Rl 24T > 7=,

EMD (2 & % BAERIE DO

GTR {ERERICIIEIZOE, REMEE I CHRATENYIB 217, 2RI THERE
FIBERIES L7z, EMD Z A —7IZBWTIX, WIREDOT 774 KAV MEfTo7-4%,
10% 7 = I TR LR, WA R K CHed U, AR K OVE KIS
T AR O NERRM LT, BERBEEIH LIGEE, =A R i
MBIAT o1z, £ D%, WA Z BB GBI L7z, IMEoEEIE, GTR /v —7

ERIBRICAT - T2,

Bt Hik

FEITEME + BEEFEAETRL, MEHFEE LT —alil@S BN (P -value by
one way ANOVA) , 7 /a2 Y fGEIAMRE (Wilcoxon signed-rank tests), A E°
7~ ONENFABIFREL (Spearman’s rank correlation) ZFf L7z, —ohLE D HHT
BEOY 427 Y URSIBARREIZ T, AR AR LTS K OV B R AR %
EHORIR T A—2—B LU PTM EO Z4 i L7z, PD, CAL ¥ XU PTM fH[H
DIEZ DI T 272012, AT~ OIRMFRBERE N Le, 72, /T 2

8



— 2 —DEOZEE PTIME L ORIOHEBEZ I 27201 b L7z, GTR B LW
EMD 7' /L — 7™ BL I PTM negative #iZ & positive HALIZB VT, PD KT EIB L O
CAL FIf5Z 54 2 72 0 DR & i3 5 7212, —JuhlE 5 # 0t ANOVA Z v
72 GTR B L WEMD 7 /L —7 1281} 5 BL B L O RE (281 % &% EALO PTM il

DR L OEE & Z L2V & — ool E 0 o AT ANOVA % v iz,

EES
RIS X O DEER 5 A — & —

Wrait% DY) PD, ¥ CAL 35 X UVNER) BOP (%) D2 baHH L7z (Table 2), it
ATOYY PD (6.4+1.3mm), F¥ CAL (7.8+1.9mm), BOP (74.3%) THh o7z, ff
#% 6 M HIRIEEFO PD (3.4+0.8mm), CAL (54+1.7mm), BOP (312%) T&H Y,
7R & Hefe L C PD, CAL B X TNBOP ICHEZRENRD bhiz (P<0.05), CAL D
FEHIT 109 FRALH 93 FALTRD LA, CAL EfHE 2.0+21mm) Tholo, Fif
A CAL fH & Fiiitc D CAL & & ORIIHEHFIICA B2 MBERBRRNRD b

7= (r=0.647 ; Pearson’s correlation coefficient test)  (Fig. 3),

WETR L OB D= v 7 2B EE T

firaliD =T v 7 ZMFENHRIE LI FEE RBIR S 13 2.6 £23 mm Th o7z, ik
6 7 A R O RIBIR ST 1.8+ 1.6 mm TH Y, iifl & il L CHE BN
WO BTz (P<0.05), B RIEOVHLESRIT 20.5+49.1% T - 7= (Table3), 18FEH
TR DT v 7 A EEZR LTZ (Fig. 4), TANRIOBE KBRS & Fifitk © CAL
SR L OMICHEZMEBEERIIED b2 5 72(=0.1 ; Pearson’s correlation

coefficient test),

PD 3 X OV CAL & PTM fEDFHEFEAR



B AL I KOV JEANEHAE R O XI5 Cd 5 A EALIE BL 38 X O RE RO AT
36 B, 238 EhAL [HhERERNL (GTR 7' /V—7 1 40 i, EMD 2 /L— 7 : 120 t&FT),
i E AL 78 T (GTR 20— 1 22 f&ifT, EMD 7 /L—7 : 56 &) | Tholo,
TS O EREZ PD & PTM 58 L O CAL & PTM fEOFHBARIR 2 = 4L
R7FER, PD & PTM EOMBIREL (r) 1%, r=0.6864 (P<0.0001), CAL & PTM fii
OFEBARAMR () 13X, r=0.5146 (P<0.0001) Tho7z, ZOREREMNG, AFFRIZHT
LEGIRNT A =4 — & PIM EICIEOFEBEER A & 5 Z L 3 S v/ (Fig. 5).

& T N—FREIE DO PIMEOEL L IZH DX

a2 D PIMEOZE L L IX 5D & 2k T 2728, Box plot (12 K 2 0Hr 21T - 7=,
GTR B L WEMD 7 /L—7 D BL DX 52X 1%, #EHMICAEEZEN <, ik
ETHLZ LW RENT, £, £710—70 BLBLORE Bz kg4 5 L, #ik
FNZHENZIE PTM E D LT, S 612, & 27/b—7 D RE FE% g4 5 & #aHY
ICHERBRETRO N1, ZNHORERNG, GTR 3 LU EMD IZ K 5 FARIEIC
£ - T PIM fEIZ, %7 V—7 THEHHNENIZHD 238D 1203, 7 —T7HOARE

I 72N L BIR ST (Fig. 6).

KT N—T R DR/ NT A —& —E{LE L PTM EOZE(LE & OHBREMK

GTR B LU EMD (2 X 5 BAEFRIEIC K DR T A =2 =02 k& PTM [ED AL,
DOFHEIBIR 2 fi#HT L7=, GTR 7 /)L —7" & EMD 7 /b — 7135 6 7 H Il &
{T-7z, GTR Z /L —7"ClZ, BL KD PD (5.90 + 1.14 mm) 35 X OV CAL (8.30
+1.87mm) I, REFFIZ, ZNZEIFEEPD (3.40+ 1.11 mm), ¥4 CAL (5.60 +2.27
mm) (2 B2 LTz, EMD 7 b— 7128\ CiE, BL B PD (5.98 + 1.07 mm)
BELUYEH CAL (7.38+1.78 mm) %, RE FFZFHPD (3.43+£0.90 mm), V3 CAL

(5.52+2.05mm) IZAEICH#E L, THIHET A X512, £7 10— BL BD
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PTM{E [1.75+1.13(GTR Z /v —7) B LT 1.58 £0.97 (EMD 7 /L —7)] 1%, 0.30 £ 0.56
(GTR Z /v —7") BXW 042 £ 0.71 (EMD 7 /v —7) ([ZtkE%w il 7=, BOP IZB L T
I%, EMD Z v —7 OIHIRFERICH BT L7z (Table 4),

IO OFEFNCH RICYGEZRBO TR T A — & — L BIRREFETD PTM fE
OFEBEBILR & f#AT L 7=, EMD 27 v—7\Z81F 2 2K /X7 A —%— (PD, CAL B X
U'BOP) & PTM fEIX, AIREELRE CHEHIICA B IEOFEEEZ R L7, GTR 7/ —

2B TIE, REFED CAL 35 L OVBOP & PTMABEIZHEFHIOA B ZILRD 72 0> 1273,
DR /X T A —% — & PTM EIZHEIICA B/ IEOMEI 27~ L7z (Table 5),
WA, BEIR/RT A —2 —OWEE & PTM EOUEEIZAHBBRN S 5 0RET 5
2, HENTA—Z—OEbEZHH L, ZNOITHBERBRREH L0~ T, £D
fER, PTM fEOEA LR & KEEIR ST A — 2 —OZ b B\CHEFHICA B2 MBI R R

7o Tz (Fig. 7).

KT N—7 PIM ERIDEEIR N T A —F —DELD L

R HATER S (HEABHEIRET) @ PTM D&, 1% DR/ ST A — 2 —
DUFIZENEC D0 EHR LTz, TORHTIZIE, GTREBLWEMD 7 /L—7 L $(C
6 mm LA @ PD S & %5 & L7z (Table 6, 7).

FTHDIZ, GTR BL W EMD 7 L—7HNIZEWT, PTM fE negative #Az, PTM
fl positive TRAL DGR/ NT A — & — & PTM EDFHEZ FHH L7, EMD 7 /L —7"®
R IC BT DR/ ST A —F—F, PTM {H positive 3 & ¥ negative FINL 7' /L—

HEHCAEBE R ZEZRBDT-, LML, GTR Z—7I1ZBW\WTiE, PTM fi
positive 35 2 T negative FHALH 7 /L— 7 D) PD &, PTM positive ShALIZ 1T 5 -1
CAL OHIZHEIHINCH BERUE LR O -, Fiii 71— WD BL 36 KLU RE D43
T A= Z —OFGFAEEEITRDO R ol (F—FHITEITEE T 2RYy), 51T

KTt 7 — 712 81F % BL ED PTM i positive S & negative L & g L7z & =
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%, HEHABZEEZRD RN o722 D, MEi%OENRATRETH DL Z L 2R L
W5,

GTR 7 /V—7\Z8iF %, 1A PTM fH negative HRNL & positive FALDEFK/XT A —
B — DU & Z NN T B R, 8 PD ) &) CAL 7 A ISHEa =
IR 2 o 72 (Fig. 8A), L2 LELIEZEWZ &2, EMD 7 /v—ZFI281) %, iR PTM
fiE negative L & positive FALDEFIK /X T A — X —DEEE X, T PD O HIZHE
A E A% BT (Fig. 8B), & HIZ, PTM fEAS 0, 1 38 LT 2 OEALZ PTM fH negative
AL, 3 OO A% positive AL E FEEL, WK/ NT A —F —DUEEEL T 7
b3 % &, PTM {H positive FRALIZ 351 2 14 PD b &1X, negative Hir & Helg L T,
FERHA BEICIRW B 2~ L7- (Fig. 8B),

2

BRR/RT A —& — L v 7 AFEREO LR

ABFFETIE, FTHRESIHERICBIT D A4 - U P o pb— 3 EE SRR
ELTHEM L, TR EiE 6 20 A RBEIFIZEIR T A —4 —DUEE L= v 7 A
B L DR R OFRFT 21T > 72, EMD £ 7213 GTR &I L 5 BAERE % FhE
L, & 1 a0 CAL #i5EL2 7 7 v 7Rt & i+ 2% &, EMD 3 XU GTR
B K DB AERIEZIT o T2EE T, AEZR CAL O¥AE (1.20 53X 1.21 mm)
MRBOOLNTZE VI HREDRD D (26), AWFFETD CAL #f5EIL2.0+£2.1 mm TH Y,
WEDOWE & FREE DK ARE 2~ Lz, Kalpidis 51 (27), ©v 7 AREE EOF
REES OWERET 0.7 ~3.1 mm OHIPATH D L ME Lc, AFETOFTREBERSD
WEREIT 0.8 mm TH Y, WEOWE LFRRMRE Th o7z, S HIT, BREUESR
13£205+£49.1%TH o Z &b, WEANHARIZBIT O M A - VYV =R —Ta v
B, ARV AR AL TH D LB O,

EMD % V7ot B AR B AR A A i S AR & LT, 'BRESL, iRl CAL B

12



FOMiTAT= v 7 ARG BT 2 thiih & B BE & O &R 3 KA B 7 E T
S5, Tonetti HIE, 1 BEME RIBRE & bof LT 3 BEME RIBEE CILA BT CAL &
BENRKENT L E2HE L2 (28), Siciliano 1%, 1 BEMEE KB TlX GTR 7% EMD
ICEDHAERIEL Y CALESENRKRENW L2@E L (29), HILHIE, EMD IZ X
% AL OMTRTO CALE &1 1 420 CAL A EICIEOFBRRER S 5 = & 2R
L7z (5), AMFZETIX, #iATD CAL fE & 7% 6 70 H TD CAL &5 & & OMICHEH

ICHBEZREOHBERRNRD bz, IBIC, RIOT ¥ vF Ay FrARKE N
LT, CAL S ENPKE S RDEMPFED billc, = v 7 AHEE L TOFRIEA
FE3 220 LLFO%E (B XRBIESHVIESD 1%, 367 LLE (BXBEIRSIRVER) &
g LT, CALERENPREWVWZ LEAMEINTWD (30), £7z, BEN CAL #i5

BT 5 2 ERMIE I TWED BL), AMFRETIESTAT 44 PREETH Y,
WANEH 4 41 3 4 C CAL OBERNRD HNIRNoT2Z Linh, BUEFIZK T 5 M E
R AR DN RITIR OV ATREME DN B 2 DTz, KEAW ORISR AT Tk, SR
MIZ7 7y 7aE, BREAT2EAWEMENAr—) 7 - — T L—=
JYHZ LT, WAREDRN EFTLZ ERMESR TS (32), AHFETIE, F
¥ CAL A5 BT E O WAS & FIARIZ 109 FRALF 93 FRALTT Z v F A b7 A %28
iz, LLEOFERNS, EMD 12X 5 BARIEIIAED 2N TH D Z Enimsiviz,
F72, EMD Z AW ALY, GTRIEICHE L TN f@ECch Y, HHEEX
ALK LTS TEDHRERH D (27), H%IT S DITEREZHS°L, EMD @
WETREIC AT D A E R 2 TETH D,

EEIR/NT A —&Z— L PTM fHOFEEIRR & 20 F Ak
AIFZEOFER, PTM fE L GTR 3 X N EMD 12 & A FAREEOTRTH% OEGRK ST A
— X2 — L OBEBEGRERL, TOFAMEEZ R L. PTM{E L PD 3 L O'PTM fE & CAL

DOFEBBIR 27 ~7=, PTM {E & PD DOFHBALREKITL 0.6864, PTM fE & CAL OFHEIFREL
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1% 0.5146 TH -7 (Fig. 5). HHSILLLAT, PocketWatch® %l L CAHRIBIREINL &
MR E LIz AST B ERRNT A —2 —DOMBEBERZ#®E L THY, AST &L PD &
OFEBAFRENE 0.436, AST & & CAL & OMEPBREIT 0.266 ThH o7z LT D (17),
$72, AST MBI T, AST BRMERML &L 0 &, 8 AR OB R &N 2
EAVRENTVD (33), ARFZRIZIBVTIE, FEAIBIEE DR 3 J O R L % %
Gl LT, WWIRWEIEEDIEGZ X5 L Licizd, PIMHE & IR/ T A —& —
& DEVHBIMRE A B bz B 2 b,

LIRTORFSERIERIZ, GTR 3 X OVEMD |2 & 2 FARRE T, HEHEROWEE EHK
T&72(34), EMD 7 /V—7"TClL, {RIREMEICBIT 2T X TOK/ T A —%—L PTM
IR 2 AR BRI 2 3R 7=, GTR Z/v—7® BL T, WK/ T A—%—& PTM fH
(AL 72 FHBARAMR 2 388 72 4%, RE C CAL 35 X (YBOP & PTM fHEIZFHBIIEZFRD Hiv7e
23> 7 (Table 5), S EIOWSET WA o THEHRER DT OFE—MED KL TN D DFR
Kb oiz, bbb, BNKIBIFE (28,29) IZHE U CRIRT 5, I FLEARTIN (35,
36) CHZEEBAEM O (38 - 40) DAL ENMEDOERIK/NT A —F —DRAFEIC
WL G2 LE2 DN, 51, GTR BL OV EMD 7 /V— 7 THEZEITR O
MoTeb DD, PIMIEDIZ L DX 3% - 7= (Fig. 6),

KIZ, GTR 3 L VEMD |2 K 5 FFARRIEIC X 2iTRit4 T, PTM fE & Bk /X7 A — X
— DL EICHBERRN S 50 ERFBE LR, Bt AEBEEZRD L1 o7 (Fig.
7)a

GCF T AST &%, HRHARAIROFMEZ T 20l snTEY, 27—V~
T e — F T == I B X ORFTEYELE S AT A (LDDS) )7 ETHlE SN T
W5, oL, fiTRNCHT DIEREO TS AST & & ORI 2 R~ 7o & 13 )
572, AEIOHFETIE, EMD 7 /v— 7128\ T, fiifid PTM B2 &M E itk o
PD B/ ENKE WD & E/R LA, GTR 7V —F 2B\ CITHABEN - 7= (Fig.
8A, B), GTR 3 X OVEMD T X 2 FFARIEIC X 2 BHEIRIIZ I E R Lo i FFLEA
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ORI 1 KAIGIEBENEE TH L, BEH L, iiEO PTM fEILH A O RAEDFE
RV EE ST HZ ENEBEZ N5, GTR IETEOMERAEIL, EMD I XL 5 FAR
HBEEDBEDEENTEY@2), T EMD 23t PIRRHESFHERE I 36 1 2 i 8 PN R A
O RRFOEALZHFET L ENEGTLHEEZOND (43), S HIZHBRENZ &

, REE~DA T 7 MRARIS, 77 v TR EToTebDET T v T VAT
1THoTbDOEE LTEIEICENT, A 77 MA2BRIZBITDHA 77 b
B HIE T O AST Bix, 77 v L ADIEIDEAEITD R WO MEND
5 (44), ZHHDOHET, WERIC X DM 2T TR, SRS OBRIRIT
ANZE->Th, ASTEDBHELZZIT DML RIE L TV D,

AIFFRIZB W TIEE Z 335 5 2 T, SMEHAR 6 2> H R4 FaFli (RE) &%
ELT2A, HJERAR P AR IE ORI OFHE & L TEoRR M TH D, AST EOFHIC
WEE RIE LT ATREME T E TE 72V, EMD 28, R H A OEE I L 2 A5G
BOTEMEERZET 2WMELH D Z 0D (45, 46), HJERLRRFFAE R IEL O AST B0
EIZ EMD OERDEEE L T A RISV EB X 6T,

LLEDFERN D, AWFZE T, #EAMSEORIEIC X DIRER L O E S EHERET%
D EFAFEAM & PTM I K 25D —FH &2 "3 2 &8 T&E 72, 51T, EMD e
FAEREOHTRTO PTM v RFHlIC L 0, B2 T p e RSNz 2 &
/5, PTM v h®1E EMD 12 & 5 FASRIEO FH% ORI & . EMD 12 & 5 BARIED
BARREI O EICHIHTE D L E 2 bz,
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AR, BEMIL ] T A R7A 70 % T R AR R O BEE 8T 2
— & — b XBMEREOLMHE. HAMERESREE 56 (1) :32-38,2014.) BLYY, &
#@ 3L 2 TClinical Usability of Aspartate Aminotransferase to Evaluate the Prognosis of
Periodontal Regeneration Therapies; Prospective, Longitudinal Study. Odontology, 2017.

DOI: 10.1007/s10266-017-0328-z] Z# £ L HIZHbDTH D,
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Table 1 BEE R (EMD % AW 7= HENABIEE O L)

T RI] N HRALE

5k 19 34

2 38 75
&t 57 109

fEWE | 483 11.15m%

W2 Jidf 4

FedEER & L CHENEHERICBIT 2344 - UY=L —a i (EMD I2LD
FAERRE) 2350 L7 634 (126 5800 @ 9 B, FIFAT & 1% 6 7 A BB EF O K /<
TA=H =L T ATy I AREED BN ARE TH - 72 574 (109 FIAL) % %5
(ZFHI 21T - 72,

Table 2 EMD |Z & 2 BAERIEICRBIT 2THIE DR/ VT A —% —DE4L

8 i 26711 o
PPD (mm) 64+13 3.4+08 % 29%14
CAL (mm) 7.8£1.9 54%11.7% 2.042.1
BOP (%) 74.3 312 * 43.1

RO PPD, ) CAL 3 L OVBOP 1L, flifg 6 7> H OB IC A E R ENRD D
7=, *P<0.05
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Table 3 EMD i & 2 EAREIZR T DRI OEREBIESOE{LL

e B R R
A fhri fri%enA
ﬁﬁfff < 26+2.3 1.8+1.6%
HK%&.@?%}: 20.5%49.1

Witk 6 2> H BB OB /REBIE S 1L, AT & ik U CH B2 SGED RO b v,
B /RO EDRIL 205+49.1% Th-o7-, *P<0.05

Table 4 GTR B X OEMD 7' )V —7, R—R5 A (BL) 8 XOFHEM (RE) BHC

B DR NT A—F—DEA

Periodontal
surgery GTR group EMD group
procedure
. Base line Re-evaluation Difference Base line Re-evaluation Difference
Variables ®BL) (RE) between (BL) (RE) between
BL and RE BL and RE
(n=20) (n=20) p Value (n =60) (n=60) p Value
Male E 10
Sex
Female 6 16
Age(range)  55.6+9.55(38-72) 52.512.99(29 - 75)
PD (mm) 590+1.14 3.40+£1.11 <0.001 5.98 £ 1.07 3.43+0.90 <0.001
CAL (mm) 8.30+ 1.87 5.60+2.27 <0.001 7.38 + 1.78 5.52+2.05 <0.001
BOP"® 0.60+0.48 045+ 0.50 0.355 0.65 + 0.48 033+ 047 <0.001
PTM values * 1.75+1.13 0.30 £ 0.56 <0.001 1.58+0.97 0.42+ 0.71 <0.001
Periods 0 5.85+ 0.96 0 645+ 054
(month)
"BOP+=1,BOP-=0,"PTM ++=3,+=2,—=1,——=0. Data shown as mean + SD.
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Table5 GTR BXWEMD 'V —F, _"—25 4 (BL) 8L UHEIM (RE) K
B3 PTM fH L EEE /X T A — & —DFE B EM%

Periodontal
surgery GTR group EMD group
procedure
1 T T T
BL (n=31) | RE (n=31) | Total(n=62) BL (n=288) | RE (n=288) | Total (n =176
Variables Including 1 including v including including 1+ including 1 including
healthy 11 | healthy 11 I healthy 22 healthy 28 | healthy28 ! healthy 56
sites | sites I sites sites | sites | sites
with PTM values with PTM values
*k ! * i % E2 ] i % i %
PD (mm) 0.724 | 0.39% I 0729 0.558 | 0441 I 0.669
\ | | |
= I L} x EL ] L} ® L} L]
CAL (mm) 0.545 ‘ 0.123 | 0.523 0.519 | 0.285 | 0.516
| ' ' '
BOP 0.675 " | 0059 I 0.413" 0236 ! oase’ 0306

Data shown as mean £+ SD. (* P <0.05, ** P <0.01)

Table6 GTR 71—, XR—ZXF A v (BL) BIXOHEME (RE) 2T 5 PTM
¥ v 227 positive 3 X O negative FALZ N ENDERIR/NT A —F —DEAL

GTR group PTM —negative at BL® PTM - positive at BL ¢
Variables Base line Re-evaluation bD:.’:‘:-e::ces Base line Re-evaluation Ztﬁv':::::es
(8L (RE) BL and RE ®L) RE) BL and RE
(n=06) (n=06) Pvalue (n=10) (n=10) Pvalue
Male 2 2
Sex
Female 4
Age (range) 50.3=7.80 (38 - 64) 59.9£7.57(47-72)
PD (mm) 6.00+ 0.00 3.50+0.76 <0.0005 6.40+ 120 350+1.36 <0.0005
CAL (mm) 9.83 = 1.67 6.83 =291 0.0736 8.00+ 148 490 +1.81 <0.001
BOP? 033047 033047 1.0000 0.70= 046 0.60 =0.49 0.6600
Periods o
(month) 0 6.00= 082 0 5.83 =090
*BOP+=1,BOP-=0 Data shown as mean = SD except for sex.
b negative sites to PTM values mean PTM - = 1 and - - = 0, with PD of more than 6 mm,

¢ positive sites to PTM values mean PTM ++ = 3 and + = 2, with PD of more than 6 mm,
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Table 7 EMD 7' )V —7, _—25 A (BL) B X OFEFM (RE) BRZEIT 5 PTM & positive
B & O negative EML ZNE DK /NT A —Z — DAL

EMD group PTM -negative at BL® PTM —positive at BL <
Varables (B Ba;; line ER;;mluaﬁon E:Ei:i:{:s (B;E; line &zt;valuaﬁon Ei::gi;::
n=18 n=18 (P value) n=23 n=23 (P value)
Sex Male 6 5
Female 9 10
Age (range) 54.9=1249 (35-75) 48.3 = 14.0 (29-75)
PD (mm) 6.67+1.00 3.22:0.71 P<0.0001 6.35+0.70 3.74£1.07 P <0.0001
CAL (mm) 8.28+ 133 583214 P<0.0005 7.78 £1.69 570 £1.99 P<0.001
BOP? 0.83+037 0.28+ 045 P<0.0005 0.65+0.48 035048 P<0.05
st 0 6.50= 090 0 6.17=096
“BOP+=1,BOP-=0 Data shown as mean = SD except for sex.
b negative sites to PTM values mean PTM - = 1 and - - = 0, with PD of more than 6 mm,

¢ positive sites to PTM values mean PTM ++ = 3 and + = 2, with PD of more than 6 mm,
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Evaluation of clinical parameters at pre- and post-periodontal
tissue regeneration therapy with Emdogain ® gel,

by using X-ray and PTM kit ©
Chiharu Okano

Departments of Periodontology
Nihon University School of Dentistry Matsudo
Matsudo, Chiba, 271-8587, Japan

(Director: Prof. Yorimasa Ogata)

Recently, a lot of reports have indicated that the application of enamel matrix derivatives
induce regeneration of periodontal tissue, thereby the principle for the tissue regeneration was
widely utilized as an Emdogain ® gel (EMD). Generally, radiographic examination and
periodontal examination, including Pocket depth (PD), clinical attachment level (CAL) and
bleeding on probing (BOP), are used to evaluate the effects of periodontal regeneration
therapy at postoperative. However, supportive examinations in the gingival crevicular fluid
(GCF), such as aspartate aminotransferase (AST) levels to reflect the degree of periodontal
tissue destruction, are not utilized as a predictor of periodontal therapy. In this study, the
regeneration efficacy of EMD was evaluated by the change of clinical parameter and
radiographic evaluation, and we indicated a clinical usability of amount AST (by PTM kit *)
for a prognosis of periodontal regeneration therapies.

In the Nihon University Hospital School of Dentistry at Matsudo was approved advanced
medical technology with EMD in periodontal regeneration therapy by the Ministry of Health,
Labour and Welfare of Japan in April 2008. In this study, 109 sites from 57 patients were
clinically examined before and six months after surgery. PD, CAL and BOP, radiographic
bone defect depth and bone loss rate of improvement depth were measured. The mean PD,
CAL, BOP and radiographic bone defect depth before surgery were 6.4 = 1.3 mm, 7.8 £ 1.9
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mm, 74.3%, and 2.6 £ 2.3 mm, respectively. After six months, they were significantly
improved to 3.4 £ 0.8 mm, 5.4 £ 1.7 mm, 31.2%, and 1.8 = 1.6 mm. Ninety-three sites from
109 sites showed CAL gain, and the gain was 2.0 = 2.1mm. Bone defect improvement rate
was 20.5 + 49.1 mm, six months after surgery.

To show the usefulness of AST activities by PTM kit “, this study was conducted using 38
healthy and 80 periodontitis sites with PD of 5 to 10 mm for guided tissue regeneration (GTR)
and EMD from 36 patients. GCF samples were used to evaluate PTM values at base line (BL)
and after six months of surgeries (re-evaluation: RE), and periodontal examinations were
performed concurrently. PTM values at BL were statistically improved at RE, accompanied
by the improvement of periodontal parameters in both groups. PTM values and PD, and the
CAL showed high correlations. PD, CAL and BOP were highly correlated with PTM values in
both groups, whereas only PD showed a significant correlation with PTM values at RE in the
GTR group. Change in the amounts of PD, CAL and BOP between BL and RE in both groups
showed no correlation with PTM values. In the negative PTM value sites at BL in EMD group,
the mean PD was significantly reduced at RE compared with positive PTM sites at BL.

In conclusion, promoting the advanced medical technology using Emdogain © gel may
provide adequate clinical outcomes for periodontally involved patients. PTM values can be
utilized as the biochemical predictor of prognosis after periodontal regeneration therapy.

Key words: Advanced medical technology, Emdogain ® gel, periodontal tissue regeneration

therapy, PTM kit ®, prognosis
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