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The Basis of Nickel Titanium Shaping Files

TAKEICHI Osamu

Department of Endodontics, Nihon University School of Dentistry

F—J—R:ZwmNVFI T 7o, F—ZATF4 MH, = LT %A MH, 774NV, 7EHLV PS5 RAKR—

T—av

MR OB AR AR DL 1%, OBENEEREIRE
WIS 2 2 L CRIET Y, 2070, WEHEE L
TRl RENERHE SRR L IRERTER L
2RET 2, bW b ki - BPREREIER SN S,
Rt - BIRE BRI —RNICTFERY) —=—2 7 7 A4
WERHWSED, RERIEHSIVEZ LT, AKX
WECIIMEIFLSMERTEPECZ L2 5, fiFD
PHFFE LY, Zokd, BHERCOREREZ R
BIZAT SR SN TE 2,

PRI HIEE L, i O DB S & v H RE
AUy bR Ho7z, LaL, AT VLAY —<o—%
T7ANEFHALTOWEIERE, ATy TRPRAMY v Y
VIOBREDE IV AR—F—varEELTLEL, BE
HEE R E CHET BRERE o722, &7-, RO
LCRENTOREW I E2EL2ZEbHD, Elcfl
T2 EMNTERVI LD, KERIEEEL-.

1988 4, Walia 5% 13 RIEIE CEIB B I S 1
TWwa=y 7+ (Ni-Ti) 74 v —Ic&EH L, 8k
Ni-Ti#7 7 £ )V & A RE IR KIZRETE 2
L EREATHLIEERLI. ZOREZT,
XEXEARNTI 7 7 ANDMICH B L Loz,

Ni-Ti 7 7 1 )L D4

Ni-Ti 6@ 3 EREREE L LTSN TED, AT
VU ARSI B L MBI E L, FERIC L
POrTHDL, Lo, FHY—<—LHKTZL,
Ni-Ti 7 7 A NVB S ESEAhHMTELZINEE2ET 5.
RERAF[ELT, FH7 7 AV TIEIBRLIC S WEH
WETH->TH, Ni-Ti 7 7 A VIZREHEIOER L T
KA TH Y, REWELMET S LG
BERTETTHIenBFonkS (Figl).

LHaL, ZF v L ARBY —<—%H w725l & E
B, BUIREICHER LB v AR —F— 3 V%
Lz EoBFEEREEC 2EBMELH D, £72, Ni-Ti
TrANEnz ED, &ETHD I & HRENTHIT
THAREDBRETCE R, 207D, Ni-Ti 7 74V
IIZISOMM L IZ R 2 3T RMBO TV A V23HE
INTEDL, T OEAEEREEL VKD RITED
EonTws, Tibs, BMREIGEHRTES LD
T 7 ANVERICEHNDBIM T RW, v hy T4 v
Fv 7L L, UHIEPRE» 5 HEH I 0T v & 5 T
DEY FIRLTINV—FOHEELZEHE L. 774 V0K
ML LT, FHY — -7 740 EEL B
DR RIEIREZ LTWBE Db %0

AR HARPHRA A2 2022 SFEEFATRS (55 156 )

DOI : 10.11471/shikahozon.65.251

AENMER OFHNEZ L LOTDDTH 5.
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Fig. 1 Root canal treatment using Ni-Ti rotary files
(A) Preoperative radiograph of maxillary right

canine. (B) After root canal obturation. Root canal cur-
vature was noted at the apex area.

Ni-Ti 7 7 1 ILDEZE

1993 41z LightSpeed (LightSpeed Technology) #SHi
&N, Ni-Ti 7 7 A VOBRRIGANA S — L. F
M7 740V EHIT 2 LIEBRICAE—F T v 7 LRER
MRENTH, BFEEKEECLIEDLE, XhEVESE
HERDCEIERAR, THA v REPEHEINT
ESe

1. HKREICLBEN

LightSpeed & 2 7 v 7% v 7k c oMM I h
T/, HHROMFEEREZERT 2HWT, 75
VY ETHRT A E A —H — AR L 3R BT
THERAINDZ L Do, 2D, 779V T T Uik
HDHVIE TNV Y TRAETHERTE7 7 A VHES L7,

295 F Y vikiE, HOITRE EHOKETY,
77 A NVERT B EITRAICIRARTTANCHE K % D
TWL HETH S, Ni-Ti 7 7 4 VDI Tl b4l
T, NEo LHcUIE T 2720, WEBECETS7 7
ANVOEEND BRI LS, RENT 7 A VIOV
A7 ZWERT 5. % ORI, HihiRE o s EHlE UIEI L,
77 A NVKHRRIC A T v TRV L T L % 5 WiE» H
LD CHEENPSLETH S (Table 1),

—F, TNV RAERTRTO7 74 VEEERES
THALTIERT 2 2 Lo, HREILKEOREEEIC
filld 27 7 A VEBEIRED, 207D, 774 VK
THEMPKREL, WIT 2V RIPERT S, LaL,
AR I L BIRETERICERE T 2720, 774
VR L OIS TH % (Table 1).

2. Ni-Ti B2 DHMNIBIC L B8

LightSpeed ¥ SN CTUUE, S EXEHN-TIi 7 7

esE HbHE

Table 1 Difference between crown down pressureless
technique and full-length technique

758 Uk Ty T RTE
REEE & oFEMEE Phwv %\
WEN7 7 4 VBT & =A%
DY R
AR B/ LICC w» BB REL P
R
R oY RAR =T — HEWNES I

varvEALU sk BRTES
MDD B

(F—25F4 FH)
(FERMEAME <, BRI )

(%)

(i)

M7 A% —

(=754 M)
(EMREDSE <, BB IR )

Fig. 2 Transformations of Ni-Ti alloy based on crys-
tallography

AW I N2, EhdbA—RTF 4 MMHAD Ni-Ti
BEEHEHL Tz, =27 F 4 MHIZEIREIME
, BHREICHEALZEY 7 A VICARDE 22 DT
W, E e, HEEENRE WO, BHERICERLTD
TLOTERRICREAS LT 5, WObWBRATV TNy 7%
AL B, HEEIZBEICYNIT 2 Licb kb i
720,
INGDOREERRT B0, F—ZX7F4 MEXD
bR, BREMEL NI-Ti/AEeTH 5 RM
(Rhombohedral phase) #f#FH L7z TF (Sybron Dental
Specialties) 78 2007 fEic@ise s iz, /2, F—2AFF
4 ME, REBIT=LT 34 MH (BR) 26b+1
7ZNi-Ti&d&ThHsd M7 A ¥ —%2HL 7 Profile GT
series X (Dentsply, Tulsa Dental Specialities) %% 2008
FIHEEIN D0 &, RO Ni-Ti &4 L1357 2
B&ED 7 7 A NVHL L BT 2L o7 (Fig2).
Ni-Ti 6@ OWMY O &E G2 2H T 5 2 LT
HIRESED Y, <7 w34 MAsEsR2Y. <
T YA MHBIEE ISR EDE , EHELMER D & v
RN H 2. T, BEREICHALLE, 77
AWICEM DD 6T, MARBRERA TV v 7Ny J &g
U, 2011~ b7 o34 MENETI 7 7 AV TH D
HyFlex CM (Coltene) 2EFESh, ZDHET7 74 VI
MEMTLZET LT 5 Ik %2 [ X ¥ 72 HyFlex
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EDM 285z E LT\ %

F =27+ A MEN-TI &€, BN amz a5
TrEwVT UYL FEREL, wLT YA MIERET
B0, AMERETZEA—RTFA MERRESD,
7o, =T A MEEIMAT AL TCAE—ATFA L
ERLA—RATFHA MEZET 228, BT LT
YA MHICES R E, BTN s DEETE
X7 5.

3. EBFFHARICL &N

Ni-Ti 7 7 A VICIEFHEZ VOV HABH D, =Y
SIS E S LT 5. 2 olREIT
Zide—% Y —%—3a v ([HEEE), v oy —
T4 vTE—vayry (ZHRE#EE) 88X LETEE?
5.

U—FU—F—3a k360" ERELE TS HDT
HO, ZLON-TI 7 7ANVDBRALTVRS, Kvw7 7
ANEFHTIEEEY FL2 T, v 7 7 AL TIE
WHILVZIRELTHERT3 LT, 774 VBHFDY
27 BN T B EHAREL 12 B,

Ly rur—5 4 v e —3a vid, 150° AR L 72
#% 30° IERIEE T 2 E{E2 R DIRT HDTH D, ZDA
Uy ME7 7 AV RS T 5 2 L THh B, BIE
7z —7 73— F (Dentsply Maillefer) &V 7 L
>7uvy s (VDW) KFEHAENh w3,

FFEENZ, Self Adjusting File (SAF, ReDent Nova)
KBRS 5ETH 2. SAFIHEIROEZ LTS
b, BEEFTIERLL 77 ANVBETIEIC itk -
T, YRUDPTT D &5 IRERERTEIT 2.

4. {FRREICLZED

LightSpeed % 1996 4 Bi{5¢ & 117z Quantec (NT
Company) Z, BEOKIICL->TT7 7 A VDA%
6~104K, Hr0iFZNU ELFERL TOREIEKREfT-> T
Wiz, vAZue—9— vV U ERFRTLIILICLD
iE DI BRI - 7223, (HAAE 2SS, X
LNz Lid vy, 22T, 774 VHEDOF
A VEERL, 2998 VETIHRART 274 8D
KiEEZEZ DI LK, FHT 2 K80% 3~5 AR REIC
WHTENABEE Zeo 7z, 2010 4EI2iE, 1 AD7 74
WTIERDHET 95 = —7 7~ (Dentsply Maillefer),
Ly 7uy s (VDW) % SAF 2SHGES vz,

B, 1KTIHAKTZILETOTFTAY Yy b H B (£
W) Fed, BN T4 KRR 7 74 V2T
DTENNAED. Fiz, WEOKIIZ L > TEEH
DODRZEVNITI 7 7 A VE AT A2EICEHDNI
Ni-Ti 7 7 A VEFHAT 22 L, EEAFEHTZ Z L
REIND,

=T NFY T 7 AN DORERAER 253

5. WIRDEW

AR U 72 SAF o A iEMfEHRoha s v v & —Tik
T, WMEROWEEEZRT. 77 A VORI IZEHH
Mih2sd 270, ETHEEIIEZIEICEoTYRYD
95 &5 REERUEIT 2. £/, FHTZAVE
E—REHRED T 7 A VI HRER %L D AL & 2YA[HE
Thv, YHFOBREICENTH 2,

a5 —s—227 2+ (Dentsply Maillefer) & M 7
AXY—%FHLEZN-TIie—%U—77A4LTHb0, W
HEESEAIETH 2755, BWiEF.Oh 6 RlERZ 35 L
7oA 7y bELTWS, WHERIEZ EFEEITOLS %
EEE2T 5720, REREL ZRICIICEIEIAEEE L/,
¥/, XPxv Fyz—2— (FKG) R —7R%E
Blz=Vv7 v A4 MEN-TI 7 74V TH B2, 35°C
DECAH—2F7F A VHER DD, RENTHERLZ
BRERITHICIREEE 2 UHI T2 2 L 3A(RETH 5. 800
pm EVH, THRETDNI-TI 7 7 4 VDTl
WEECHHAT2b 00, WERFED 7 7 v 7 DFE
E 7210,

Ni-Ti 77 1V EFERATARISEFRIANE L

Ni-Ti 7 7 A VAT 288, FHEEZEZ Ly Y
REDF IV AR —F—varvEAELRTV. ZANE
CTAMI v By 7R 2L b HD, Fi,
Ni-Ti 7 7 A V3BT DU X 7 28T 5 & 57 ¥ A
YENTVLBERVR, RBETHLIUEHEVITICL-T
FEBICHIT S TLE Y. 20k, DRI
7DD EPEE T2 B,

1. NiTi 771 IWDPBIRT B A HZX s

Ni-Ti 7 7 A VAT § 2 RIS X, SBEEFICK S
37 (cyclic fatigue) & RV 21z X 2847 (torsional
fatigue) 23% 22, &BEH L, HeTEick->ThEL
D72, A= =R T AR ERE 5 FEET
2E&w, eEETERBTZHNT, Yy a—X
ELTWwAA—A—bdb, ZoEAIT]1EOMHHTE
FETBILIchD, LT rHA FAEANETI 7 74013
AR ICH G L 2 Bg, A —2 7 F 4 M NI-Ti
7 7 A W il LTl Lic w9 (Table 2). &5,
R—=2Z2 +& 4 7O EDTA Z#EEAlL LCHAT 2 &,
SIEIES BT 5 ESAREL 2 B,

—77, R 2k BBITIE T 7 A VERIRIMRE IC v
AATEZMEERLFET 2 2 L& o TR 2RI %E S
LCws, Zh#zbilkd 3icix, Ni-Ti 7 7 A VEHAD
“AsnEe—Y— Y UEHRTLEL, EHoT
VIVIEAE—FREMLZary bu— LA HRETH D,
BELI PV 22 CAMP 2D 5 & HEINICE R
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Table 2 Cyclic fatigue resistance of Ni-Ti files'
edr £ comlEEg (\])

OneShape 1,221.63£8124%

WaveOne Gold 1,737.00+376.32"

Reciproc Blue 2,875.89+105.35¢

HyFlex EDM 3456.33+£633.37¢
p<0.05

Different superscripts indicate a statistically sig-
nificant difference.

P A A He5% H5e
Table4 Excluded debris from apical foramen
with the usage of Ni-Ti files'®
ProTaper Mtwo WaveOne Reciproc
&SI S NP N Q%)
Mean 00023 00020 .00031°* .00039*
SD 00011 00009  .00013 00009
(grams, * : p<0.05)

Table 3 Occurrence of dentin microcracks with the usage of

Ni-Ti files™

FenRof (FrEekBROE o)

3 mm 6 mm 9 mm Total
Control 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Mtwo 7 (25%) 6 (20%) 5 (10%) 18 (15%)
ProTaper 8 (30%) 9 (35%) 3 (5%) 20 (23.3%)
Reciproc 17 (60%) 10 (35%) 2 (10%) 29 (33.3%)*
WaveOne 16 (55%) 8 (30%) 3 (10%) 27 (30%)*
(* 1 p<0.05)

L, ME#ET 2, WhwsA—k FL2 U v— 2 HkRE%
BHLTw3, IhzfAThE, WL brvric
L BWT AL T 5 C LD AREL 72 B

2. &BEY CIREEHEDRRF

RS D IR ROE S THB 2 LN TE 3,
BT VT EIERE L, 77 A Ve d b
APLANKELRD, 774 VBIRLR TS, |k
SHEE — KE o LEHRE (MB), /08 HIRE
(DB), HIHERE (P) OEhE 2 dhZRIc & b T L
7zEZh, MBAPRHEHLTEY, POEHEAWVI
BbPhhotzW Thibb, PoAhhsdELC
WABRZEERBLEAE NI-TI 7 7 A VEFEHT 205
BH 5,

3. WINTT Y IDREICDONT

FHY —=—27 7 A VTIREILKT % &, RERF
BN Sy 2 R#ELDBIENHDE,. ZDITYID
FAEBEBR LIZE A, 1RKTIHARBIKTTE Y 2 —
Torveryruy ZicHELT, BEADT 7 A VE
T 212525, 279 v 2 FERPERICD RO
Ho79 (Table 3). THIE, 7 x—77 v EELOR
BhE—RICHIRT A2 Lk D, WERTEIIMbH LA
MIMKREL AL LICRRATZ D EEDNS,

4. RLFLH 50 debris # L H LOBTEEMEIC DL T
FH7 7 A VP NI-Ti 7 7 A VTHREIER LB,
HIAABRS I LAS NS 2 L2355, ZDFEER,

B4 ITRERTILD 5 debris 23 L H S 4, iR %2 Bl
T3, TRTIEKIPETTBEN-TI 7 740 TIE, L
HEN7-debris DBV —7 7oLy 7ay7ic
Wil 2 L EEIC D7 h o 7219 (Table 4). ZhiE,
KEDD o EUERF OEDS L, Zh TR OR
BHANDILIABRR G W EBEZ6ND, —T,
BB L SHERLZIIERT 2 -0 IVl F &4 7%
, 77ANVKHT LICRERET 22 L EDERT
LEbLNS,

5. HKRICEYBEFHICDONT

TAD7 7 ANVZMHEATAHEERBNI-TI 7 7 4L &
V=T reLry7ay 7R RE IR
FHHIL72EC A, D—T7 7 vz OFTERHIX 73.3~
AT, TAD 7 7 A VEMAL 72854 D 202.05~
20745 &k b b EFICE L -7 Zhik, 774K
ol L BRI RIR I, SCHAR O RE R
P BHEER ED ATy ThHEMin LIERT 5.

6. Ni-Ti 771 ILOFEEICDWT

PN A—ZADNI-TI 7 74 Vi, HABERET 3
ZEWRD, LdL, =VFINa— 2041k, M
BIRE L TROERICMAZ 2 0ERH B, Zhiix, 7
IV — VST HERIC A U7z debris Z2BR%& L, Kl
FRF VY LAERICRE LK, -2 L =TIk
5 EOBWEPHEE RS, L L, MRL 72 XiEE
S VU LERICERMEEST S L, Ni-Ti 7 74
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0 cycles

1 cycle

5 cycles

10 cycles

Fig. 4 Scanning microscopic observations of Ni-Ti
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Fig. 3 Scanning microscopic observations of Ni-Ti files after immersion with 5.25%

sodium hypochlorite at 60° for 24 hours
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(A) Profile X100, (B) Profile X400, (C) RaCex100, (D) RaCe X400

Greater Taper

files after autoclaving'®

ProFile

LNOHIEWAET 217 (Fig.3). %72, A— 2L — 7
BT 22 ETNI-TI 7 74 VOHIOES Hs#sfnd 219
(Fig.4) 28, 774 V35T 20 THET 3.

Ni-Ti 771 IVEFERT B0

BfE, FEHICS  OFEHD Ni-Ti 7 7 4 VAT Al #E
Thby, WK, B BEGR, filgee, %
NENEL BA 282 ET S, EONIFTI 774D
DURIC e U TR B Ic w29 K, IRENIEIT 2L 7%
EOMREEKDPECIL LSBT 0S, LrL, @K%
LWV IbIFTIERL, FRAEZRS LEREREE
CaEiEnd s LIicSdbEbbidhv, ZnEFho
Ni-Ti 7 7 A VORMEAEIEL CHEEL, @Y HEHRT %
CEDEETHD, F£, BLERICNITI 7 74 V%
T % 72 DI BEAFREE L 2BEREH 2 0HE)H
D, ZNICE->TBHIEKZHBL 2 LAAREL & D,

AESUCBAL T, COIBIRICH 2R EIZH D LA,
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RERBIERELTTRAAZACAR T4V, TV
=y b, HIERRRDE 2 & & o - E MR TRE %
LTHY, BEBRERECLTw3, Z0kr Tk
&, ERE D S M5 IET UARIE i BIE 3 2 BIRE
Lah, WS HEshs, oz ERE L
H U s aTh Tl b, Wi MERRzIEC
U 7zBRic i3l EARE L RIC S ES L, BGgR
LB IENFRINTHEY, FAfiEo X HEET
HREICORZE 2TEE L T 254103, B SRR &
ROREH ORI Lo Twbd It EZGNS, &
D& I ERE L EZD, 77407z & TOBEMK
R AT DS L 7z, TFITLERIE ST & - TiER
PRGN, FREEFEUCEBECRIEIND ZLHIEE
L\,

AR TRIEEREOBRIC LI UIZRE L 2 3ERE D
S BB S A YT, BEShP T LHECHM, 2
DOHBR, X WEHEMR, SRS TIRER: &
IZOWTEZL W,

BRI DV T DIRET & FRE

1. P A5 diaiE, 36, $8E

I8 (Lateral Canal) (%, TAR% (Main Canal) 705
A Vo3I U AR I B 3 2 /N & 7298 (Ramifica-
tion) D—>T&H b, 2020 ££ American Association of
Endodontists (AAE) OWNEEMGEEIC & 5 & HIEIE
PR D BETEER 1/3 F 7 1R 1/3 1 A 5 0 3 BIE
(Accessory Canal) T, W FRE D & AKFSF AR
5HDE 3N, RRIMAITICA SN B3I IEAR R
(Apical Ramification % Apical Delta) & IFiZH T2 %2,
L L, REREF1/31ICALNDIMRAIE L 1T 2 720 E]
REZMEE L TWIFZR L T 2 RO R I 5 72
b, KR TIZZ D & 5 5| HSCEIC &b TRAEE1/3
KALNL DD LA E LTS, MEREZD X
MEE% W TIE2Eo 306% (45/1470), Fic
ETH/INENE, ESHUE TS Mg REI N Tw S
2 (Fig.1), =4 21 CT 2\, AAE OFYETHI%E
U7z Cl FEEE —/ N (85%), FHHSE— KB
DEMRE (56%), WL EHFMRE (84%), =L
(47%), L5EEE—/INFIBRTEMIR (45%), HER (52%),
FEEE/NAN (48%) 7k, LETHEE bICHIED 5 H
WEThHE hEE Tl BRE s hTE Y (Fig
2), MEREBO X MEETIIERATE R, £72E3%R
ETETORWHK AL E D 5 AIHEED H 5. Moe 5

7 esE HbHE

up

D, =427 CT2HVTEEE-KAEZNRICL
WF7ETIE, 5445% 1% 2 AL Eofifi g s L LT
w39 Vertucci 133K F 0 OBIAEEAR % v, HaiE%
THEL ARARES, ARSI 3 oiartd, RAMES L I
FECHIB D FBIEEAS LR T 5 2 L2 HE LT 39
(Table 1). Awawdeh & 1c & 2 THEE—/ A OB HE
AE RO T S HIEIIRREICE <, il &IiRF
0, et QAR ARHEE QAR 7 &I HIB A EE
LTw2b005H25Z L2HELTEDY, <4 27uCT
Z AT EEE KA E FH A 7078 Tl D E R
(56.67%) PHIE R D % L, K T L FE R
(2375%), TR (1958%) TH b, B 1/3 2611
R 1/3 1% S BE S, A CEOVEMIAR T I AR
DA 2= 2 MBS AS5NTWBEY . F ik
s M2 I Tid 7z <, SN SR L, EEHo
IR X DN X 5 E T3 BE 2% Lv (Fig 3).

2. fIROrEESR

BB X FARE & F U < el @ - TE b,
DIE R 2R LSAIR, TRELRL Aol
PR D MR R ZR LR E h o T 0B T L5
Z6N5,. TOkd, WERBEOBIIMEE D FRE L FH
U BRI - AR IE SR 2 &5 & LSBT
BB, FIRED S KFIETT 2 BB IEATE
WOFEFEICHETH Y, FREP BRSO TR
bbb IREROEED A BN WFIKR AR TH -
PHEGIRY, WA RS O PR TR o R B o A
BEEI N ELIEFLEEIhTREY, F2ER
EERERIEL BRI XLl RIEINT0 3
IR A BT EDH B, Ricuce HIFHIELICIZH v
G 8 —F 2 720F T 7 L BB BRI R R E B 23 IR AE L
TV EZMELTEDY, REINTVDELIIICRX
THRBYIRE L COHBESEINT WS T LIRS
NTw3Y, COXSICBRREAED S 210 bbb
T, ERE L B b BRI TAKTE IR FEHE SR #E 72
2, MK OREM E LTIRIE T2 2 L TE S,

S S I & AR IR A 2 TR T 2 R D —D T
B, WIGHEDHDEGEIT AR TR A 2 1 hs
DRTOHEMLRD B, KAWL EOBERET, o
I8 7 6] AR ASBA T L C W 2 85 & I3 I R 28 % il
Lo wl Zofl, WRAEHKOKE LA K
R ORENZB L 258135y 77 97 v REYRE
(Wraparound Lesion) &M-EH, —D DK E 2 BIRINE
~NEERLTCLE S ks 5,

72, IR OFEIZBEBRWRE RIERZ A7 mE
BHEICIPEL 52 0LV BELRSEN B0,

3. Xi8EELTOFRR

HIRGEEREN» SBIET 5 L L, XRE
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Fig. 1 Percentage of lateral canals present by tooth
type?

a b
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Fig. 2
a : Percentage distribution of lateral canals found in maxillary tooth according to the AAE (2017) classification?
b : Percentage distribution of lateral canals found in mandibular tooth according to the AAE (2017) classification?

Table 1 Percentage and location of lateral canals in each tooth type analyzed by trans-

parent specimens®

Maxillary/Mandibular (%)
Tooth No. of teeth  Canals with

Cervical  Middle Apical
lateral canals

Central incisor 100/100 24/20 1/3 6/12 93/85
Lateral incisor 100/100 26/18 1/2 8/15 91/83
Canine 100/100 30/30 0/4 10/16 90/80
First premolar 400/400 495/44.3 47/43 103/161  74/789
Second Permolar 200/400 59.5/483 4/32 162/164 782/80.1
First molar
Maxillary/Mandibular
MB/Mesial 100/100 51/45 10.7/104 131/122 582/544
DB/Distal 100/100 36/30 101/87 123/104 59.6/579
P/ 100/ 48/ 94/ 11.3/ 61.3/
Second molar
Maxillary/Mandibular
MB/Mesial 100/100 50/49 10.1/101 14.1/131 65.8/65.8
DB/Distal 100/100 29/34 91/91 133/116 67.6/68.3

P/ 100/ 42/ 87/ 112/ 70.1/
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Fig. 3
a : Intraoral radiograph of left maxillary central inci-

sor
b : Sagittal CBCT image of left maxillary central inci-
sor. An arrow indicates lateral canal

HCHRT 2L s, fiiaio AN X REE TR
B oL INGETT 2B 2R TCEs 2L b b
259, JEEM i £ AT T 2 M EE Cone-Beam CT
(CBCT) THIFNITHERTE v, BPRE R LT3k
RN ST S NI E D SR OFEER A B L b
b B, WKEEAE T, RERIEZ I OFEICRD
LT EDBBW,

C D & 5 AR I BAE e ORI % B3 5 EIK &
U Cfbiczpfl, MmEMWRERRDT, AR ER, Fl%z
£E S BRI - NI, 5Pt R 28l (Lateral Peri-
odontal Cyst) 7% E23H b, REORICERNBHETH
3. HIHPREROGAEE, WEDIEL £ TRR M RRE
FHEMBBZ I NI b, ERE D SAKFEHATIE AR O
FARARAN D BA A SN B, BEE SRR T D X ST
FZ, HRRE S ERAE 20 T ] PRI IR S
BRI TH b (Fig 4), REREOBEE SR R
Fa7oEHEPESRETIy TSV FEEE LD
BT H 5. BRI O X KEE R )55 e &
KAEKRDEScAaLNTDH, HIBEROEADH 3,
Fig. 5 OREGIT 1% L5EA IS =Kt s AR o Ol &
WIRDS 5 0, BERER S E 2 5N § Clc ikl
PHRIELTCE D, REREZERL TUTOIRERIEL 72
&2 A, MRRNLEOANC IR S N 7 IR EBERR S 1
MEELICIIZELRRELTETVEONHERTE 2
(Fig.5). BEARAMERIKAN S B AR PR W I3 IR s HE AT 3
% LIRE A B L, wEiREIECREEET 5
CENHLOENBNEICHE DI DB MY
EEIEE RS ST N VN RN S ) Rl o SN e e
A 5N 5 WEROIMIUEICF AT 2 £ N7 FH Mk R LT
facd s, BREIIFEANMEERFLEICIVEEIN

He5% HHE
R IR RS AR D 5 Ko T Y BRI B
LW A HIFMERCEERTH 52720, REBETIE
T { OVRHG 7 BRI AR ARG & 72 2151

4. BAIREANDIMIE

e~ DRI BI L T, BN - i L RE R
HEIC B Bl 5 EHEL 72w, MBI X B E CHRE
INTWV 5B KSR RTHHEIL 72 sl 5 e
PR L TR AL H 572, FIEDRTICT W2l
FaERT200EEE VA, Ficiifdk:Bbns
WEDH 25677 I3 2ER L ZER»IEKkD 61
5. 20 &S BN T BB IRE N 51T 5 I
BHORIE & ABHORIG I 2 50, FEARHHIG T 3R
BISKHAD 7 7 4 V72 £ % H o BN IE KGRt
HIEE»EZ 55,

1) BEMRHIERIE R O AT REM:

BB FRE D 6 AKFEHF ST - EfTT 2720,
7 7 A V& e TEBIICIAAE R 2 C & 3IER It
Ly, Lo LARRT - ffih oo e X R E 2 C R o A8
DG DR gGA 8k, BENICIEREREZTOT Y ¥
R—F ¢ THRIEL T BEFEHE S R ShTwd®, <
D &SIz, FIRET & ISR S IR SR 2 TV e
BEDIRIE - MM e E2BRET 2 2 EBEE LS, KEE
BEED 4L, FIALAEEIC & b R R 7%
FHEOREDRA LN,

2) ALAE R O AR

(L2ERIEHE & L TN I & B o M o 2B HS
HHTEEEZD L, FRITEREARMAS %X 2R
MEEKF F Y v L (NaClO) MR TAMEE % fff X 72
IFL Y7 I UMEEE (EDTA) R EMEL TV 5,
NaClO O EHE AR I EY & - IR OB - #fk L
DEMEROHELZIY, WHLRENICEL Ty
VYD THET 70 TlE kL, WEE ORI
IR STHDMT 2 B YRR O TR (Activation) 2SMAEEE
% 17)'

3) BRI 75 Ve i

N E TR OWEEZREE L 7o EBRTIE, ko
U v UPREnE, B, BEERE R R R E
HIEMHAL T 2 BE 4% (Ultrasonic Activated Irriga-
tion : UAD), L —%—Iic &k 2¥%% (Laser Activated
Irrigation : LAI), ¥R OWE[# % RASEHT { i BliE
L CIREWNE %% T 2 BEE% (Negative Pressure
Irrigation : NPI) <0, WE¥i% (8 L2 & B I
24T 5 MRS R YE¥E (Continuous Ultrasonic Irriga-
tion : CUI), CULICWE[$F23IBNN & 4 7 ot ke I i 75 R
ek (Continuous Apical Negative Pressure Ultra-
sonic Irrigation : CANUI) 7z EBHWHNT WS,

Pereira 5 I3BEEEHN 2k 2 B3 2 ALIREZ Ak
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Fig. 4

a : Intraoral radiograph of right maxillary first premolar showing

periradicular lesion extending to the distal aspect

b : Sagittal CBCT image of right maxillary first premolar

Lateral canal was not detected on the CBCT images. The peri-ra-

dicular lesion was caused by vertical root fracture.

b
Fig. 5 Intraoral radiograph of right maxillary third molar

a : Lateral lesion
b : After root canal filling
Arrows indicate lateral canals.

¢ : 16 months after root canal filling

EERT, NaOCl EE M DN A F 7 4 )V LRFEFHRIC
BAELS, WRNEECHo I LEREL VLR,
WHEHc X B2V v OHBRERA S s TWw B
25, RIS L COWERIRIEE S s W a—
FLAZ A 7OHERKEEE TH 5 Endo Activator
(Dentsply Maillefer, USA) &, f€kD >V v I pednk
WCHARTHIBE OSSR OREIWEFTE S XD
P02 UALIBRERD S U v DV & D b VeI O Ml
RN DEBEE R LI00BD) ki L b N A F
TANVLDOBREMEPENR TV DL LT I2HEDD

222 Uh L UAL BB SEEE E CEBELIcK
(P Oh HIZTE 2R IFEREMEE TGS 25>

JCETEXE2ZLEH#EELTL2Y. LarLeBEoD
Pedrdt 2 F v 2 UAT ORRER A VLT O I3 E 1)
Mok H 2720, & oh Lok E © o HlE

LCHAT 22, WHIRIZSPH2E5THLIHLDOD
R~ —BOWHT v 72 e 5 FHEGREDIE S 2
BEXNEOAWEOYHIZE CHTCRIFELWEEZ N
5. NPLIZEEE £ COREROFEITEN T 575,
T DOVEE OIEMALIZIREITH 2 L O H 2%,
H v Z8—F % % FE© ETFEHT % Manual Dynamic
Irrigation (MDI) 13 2 IR Ah I 5 T H % 3%,
MBI L ComEsiRom Eddb g b Abhznk S
<& 5%, LAIT® % PIPS(Photo-Initiated Photoacous-
tic Streaming) 1% 2940 nm @ Er: YAG L —%—% AW
THETHD, L=V —HEICkhEERIINDIESR
HWOEE « ¥ v EF—3 a YAIRIC K 2 RKIED AR %2
MDIRL, BENICEZRNNRERGREZEL S L3N
5. ZDd, EBEICITE I N RERIC L — P —
Fv 7EEET 22T TCHEATESY. cov—¥—t
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WERBEETH 70y 7 2w kiff% i, PIPSIZ
UAT I b~ PN o 26 340 0 V8 ik B 3 A 2 1 3 <
(PIPS : 7 m/s, UAI: 015 m/s), HEHDEBE UAI
T 300 um A 72 o 72 DI K L PIPS Tl 1 mm M _ETH
52 ERENEE | GRIIE, Ptk tBErL I i
& L CfH AT & % PIPS (ZARE N o v 'E o @ b 4l % b
g, EERVE SN Z LIS,

CUL I3 F S iR o BbGTR 2 B S T L T,
PR & AR PRI A5G U, AR N 2 T 7o a4
W Tl 72 L 72 tRBE TR PRl DTGV 24T 5 Pt
HETH 2%, ZOCULIEY Y v VREEIC ARG RICE
W O EEN 2 L, UAT & AEE ORI ICd 5
Ve RER L C EMHMEShTL AP 351,
PR R 2 AT E 2720, RO ETO K
W UAT IR CTRIRIN 2 B BRI ER S IR T & 5.

B $1 % B IRIREN S &, MW L e ht s ki &
T2 i, MRS 2588 E W5 ¥ediE (Ultrasonic
Aspiration Technique : UAT) & L CHi LT 3 530,
FIRRIC MEERAT VT IR B | $1 % B U L1 12 P % 1
fB U728 6 TR T4 5 CANUL 1%, E-T ¢
B - BHIIRE L QI UALE ) v OB NG E
WA 2B - (FEEREEZ TOWHBEDEEZ R L
7220 NaClO O EHEEVARAE 13 % B D HT e 72 VAW CHEH
T3 EDRINTH 2709, W% BEFLG © 2
5IN0DOWEEEIIRNTHE EEZILND.

4) BRSO TR

R BRI 0 - BRI IE AE R (Chemo-Mechan-
ical Root Canal Preparation) %, R&ENICEGFT 5 MlE
OINFIRFERDFER 72 E2 HNE LT, KAV
Lls 2 —FHEER T 2 2 L cfrbns, Verabd
WG TIKERIE A LS Y LI TERECA A2 A, R
RAYIEDOHIE BT LCwiz 2 L 2R FoRL
TH DY, HIE L7 RS oMM - (LA 21T- 7
5 ZTOKEBALA NS T L7 BT & 5 —E R o R
&, RREBASE ORI HFE T 2 Ml oA I EHlik T %
AREEREZ 5N D, Lo L, BARSESFIES AT
% & 9ICH 5N D HATHUIEI A PBRTMEE ME2R
FELTHE LY, RERMEH, S 2 h s oREWEOKE
POPICHETH 200EZ 5, FKBLALVY D L
IZ & B AR O FIER A A Z D LI REL H
b3 (Fig.6), ARG FHARTIC ZAKERIL A L > L DhH
7 BREDE £ 1, Hoshihara & ixIE 2 5 0 KE{LAH
W LOWEICE L T L — ¥ — LBF I & Bk
ZHELL, L—F—2 i35 BSIREEE oI D
IKIBAGA VS 7 b DRI ZRI R D 572 L LT 2P,

5) MR DR FRHE O AIREME:

RE ORI - LA, REFRIEIfTON S,

96.6% 96.6%

-3 100% 91.1%
. 80%
= g0
g 164%
= 40% 309 33:3%
N 23.3%
£ 20% .
£ 0% , :
Without Ca(OH), With Ca(OH),

M Cervical M Middle B Apical ™ Total

Fig. 6 Percentage of filled lateral canals sample with
or without calcium hydroxide intracanal medi-
cation before root canal filling®?

HETHNITENEE R E L EDICRIEBINTWDE LE
ZoNBHED, FRA LS OHRIIARELR 2 & b IRE
FEM OB EHEL %5 s, C2TiReE
D& BIREFIEDPITE L pEZE LW,

(1) WEREM > — 7 —

BREFIRIC 3R — 2 7 — VRO LY VR, i
ETRTABAINLL I LRZREDY —F—DHuENT
W3, da Silva 513 EDTA TIREWNZ 60 B Sk E
(UAD L 758, ReHolicryryiy—35—
(Sealer 26, Dentsply, Brazil) OEBMNE ELZC &
ZHELTHE D, Milani 513, THF LYV Ry —
5 —T® 2% AH 26 (Dentsply Detrey, Germany) &7
AN L%y —F—TH % MTA Fillapex (Ange-
lus, Brasil), Endoseal MTA (Maruchi, Korea), Sure-
Seal Root (Sure Dent, Korea) # M\, A3 ¥ —f@% 5
m/ @ 17%EDTA T 60 £y LERE$ % 2 £ T, Endo-
seal MTA & Sure-Seal Root THIFZIC X 3 2 FEHEIK AL
FL7E LT3, Pecora b, BhEH1—Y ) —
VR TH 5 Grossman Sealer (Ultimate Dental, USA)
VB 2 BRAD I & b AT INFEAR A FEkE T © Dl o FElE
BTE, BiLdha—Y ) — LRy — I —TbEEED
TBREB D ICHETICHIT 2 2 L Clli 2 RIETE B L
LT3,

¥ 7z Venturi 5 1%, #kE#% AH-Plus (Dentsply,
Germany) 2 {tdfighr—3 /7 — VA TH % Pulp Canal
Sealer (Kerr, USA) % I\ 3R [E ANEARE Foliis: o
FIEL, I bR ORI s AR I T
SEEAUE <, AH-Plus [3RRHAICRIE N T 72 I
DERALIZBIH © 72 { Pulp Canal Sealer (Kerr, USA) I
EERERICENTESZEZR L, SEEEIOIER WEIB
Ty & 8—=F % DEEGH S L, RAAIOMVHEIE XY —
5 —QEIEHE - 72 T LR LT (Table 2)%.
Candeiro 5 1%, ATLMIC/EEL 72 HIE (0.06 mm, 0.1
mm) % bORKEWHICH Y ¥%—F ¥ & AH-Plus, 7
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Table 2 Grade of fillings in lateral canals
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37)

AH-Plus Pulp Canal Sealer
Coronal Middle Apical Coronal Middle Apical

No filling 2 (36%) 6 (146%) 15 (268%) 5 (104%) 15 (326%) 36 (581%)
Partial filling with cement 9 (164%) 13 (31.8% 3 (5.3%) 9 (187%) 12 (261%) 18 (29.0%)
Compleate filling with cement 5 (91%) 6 (146%) 28 (50%) 1 (21%) 1 (22%) 6 (9.7%)
Full filling with cement and partial 21 (382%) 10 (244% 9 (16.1%) 18 (375%) 13 (282%) 1 (16%)
filling with gutta-percha

Full filling with cement and gut- 18 (327%) 6 (146%) 1 (1.8%) 15 (31.3%) 5 (109%) 1 (16%)

ta-percha

Total 55 (100%)

41 (100%)

56 (100%) 48 (100%) 46 (100%) 62 (100%)

13 Endosequence BC Sealer (Brasseler, USA) 12 & %
v a—UIRERRETREL ZBE ooy —
S —TOFRMEICEL T, MFICHREEIT L Endose-
quence BC Sealer i AH-Plus & FIfREDOFIEXZ R L
2l LTw® F -l oEES AH-Plus O iR %
R LoDk L, Endosequence BC Sealer (35
B’BREVEA, SHICHEERBEERRLTVEY, 7
ABHANVY T LRDY—F—FTRF LI VRDY —
9 —T&®H % AH-Plus & b BV IREIEIREINTE
D0 EDTA 12 & 3 2 & ¥ — @ DRE I 0 TR
] FIC#F 53 2 ATREMEN R I N 5 2, BREFRIERTO X
L— MO A AN T LRy — T —DE AN
BERS ICHEE 52 s AREN TR SN Y, Zhic
BTA2RIGE LT, 7ABAHLY T LRy —F—%ffH
T35, REREIC, 7ABAVEILREA Y D
BERFEICNT 2EEREO M EAHESIN TS T
F F o v#% & T Dual Rinse HEDP (Medcem, Swit-
zerland) %\ % 55035 2 78, BIRHC 2 O 3EANZE
WARKRTH 2%,
WERECHEHAIhI Y —5—L LTI, 22—/ —
VR, LY VR TABANLT T LRI BT
CEELHVwR LT, MIoFRENHFTE 2 LER
b5,

(2) WERIEE

WEFIE R, WA MEREFIEE (Lateral Con-
densation) ®EEMFREFIRE (Warm Vertical Con-
densation), THEfTbH N T % R KD Ni-Ti
T 7 AN EWCHYT 294 XDH Yy Z83—Fx L7 A
AN LRDy—F—%Mwd 7 a— 1
FEHEH: (Single Cone Technique) 72 E23% %, |EITE
MR FEHEE 12 13 Continuous Wave Condensation Tech-
nique (CWCT) ®4 ¥ =27 ¥ a ¥, Thermafil -
GuttaCorer Pink (Dentsply) 7z £ ® 2 7 ¥ ¥ U 7% (Core
Carrier Technique) (Fig.7) 72 E WL DD FiEDH 5

Fig. 7 Root canal filling with core carrier tech-

nique in the tooth shown in Fig. 5

2ok S R BEMTEREFIRE M~ H v &
NR—F X OFIEENE L, BB LA I EARE FeiE:
X0 BIFRERSE ST 2 (Table 3). 50
JEARE FRIEIR (O RS 23y v TV TEHE L RS
THOUIELHVSENT WV B, RENMEREFIEE L&
WHIE O KE By —F— ko CHREBS LTV 2Y
(Fig.8). LoLa7*Fx U THELER, Hy oy, 8—F %
Ly —5—%2BbELAERICERARERI P T
2GS H 29, FEREKIBRSRICHEATEH v S
N—=FrEHVE Yy a—IREFREED, #40 .06
F—R—F TR LBERL 7L a— v & Endose-
quence BC Sealer ¥ 7213 AH-Plus ¥ — 5 — TR TRt
BB FIESN TS L OREBRIFESL T
2% Lynri3LYryROREREN (KU HTe S
2 brv) THY, By —Fx LREMKICEA A
TERLVY P AT B0, QT IMERE RIEEPEE
MERE IR ICERATE 3Y, covyo v REEN
JEAREFIEE TR W GA, By §/8—F v IR EE
- ARAER - RN R L 72l D W T OELIC B
VT HEN L FERE R LY (Table 4), HEEMERE
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Table 3 Mean penetration of gutta-percha into lateral canals*”

Obturation technique Irrigatnt Mean penetration (mm)
Lateral Compaction Technique 2.5% NaClO, 0.17£0.07
17% EDTA
Tagger’s Hybrid Technique 25% NaCloO, 1.30+0.48
17% EDTA
Thermoplasticized Technique 2.5% NaClO, 341x0.78
using BeeFill 2in 1 17% EDTA
= 100%
g
= 80% . .
8 . 66.21% 6270% 66.52%
% 60%
2 0% 393 ;
;0 05050 0 31.69%
& 20%
g I i3 I407% L79%
a 0% Continuous Wave Thermomechamca Lateral
Condensation Compaction Condensation

M Gutta-percha+sealer M Sealer = Voids

Fig. 8 Percentage of linear mensuration of filling

material present in simulated lateral canals®

Table 4 Radiographic analysis of filling material penetration into simulated lateral

canals made in each third (mean percentages

) 47)

Location/parameter Dentsply gutta-  Odous gutta- .
. Resilon

extension (mm), area (mm?)  percha cone percha cone

Coronal/extension 4155 (£3597) 6528 (£3354) 64.56 (£41.46)
Coronal/area 4120 (£3561) 6567 (£3329) 6442 (£41.28)
Middle/extension 56.43 (£3460) 5895 (+36.66) 80.87 (£32.99)
Middle/area 5644 (£34.86) 5945 (+3598) 80.84 (£32.64)
Apical/extension 4808 3749) 2973 (£3948) 99.08 (+3.80)
Apiacl/area 4955 3649) 3046 (£3949) 9978 (+1.21)

FeHETE AT 0 EARAE FRbEYE & BEIE AR SR D
A4 70 v FiETH % Tagger’s Hybrid Technique 7% & T
Ao Ga b IBICEN R TREMTH 5 2 LIHEZ
ncws /18,/19)

*EF“"S"ELGL B CHBENEARE FEREE AT AR E
FIRIRICHEAR T v ¥ 8—F » OFRIEE G D E L, RAE
BEOBBURENTWE LEZ6NDD, [IAMERE
FHETOH o —F — I X D IR E AR S 2 Z L ASHJRET
Hh, FEEL L TOREREME - JE & D b FRIERTOR
BRESHDPEETH L EEZLND,

5. A RE S

PEARMITANCIRZ 2 TR T 2 R & 7 - T 2l % 4+
BHICAUE L 72 i85 b 2 S0 Tw %0799 o g 7
1B X NIBREBICHIED 72 WIS, AR EANELZ

ozt b phb o THREROFEIRE LG
&, ML D ELTHER - AT LT IR TR - ANE e £
77 ARG A ARG IR E 5D S
%, SRMLE IS T 2 B O B EIGE A £ o HIR
& 555, WE D 5 BT T IR E BT I IR
BL, BETIELRZRE L CEBICRIETS LN
TEL720, BYRNEBEED—>THDILEEZLND,

E

i

IR 1% FARE 2> 5 0l U C RN I BT 5 RIRGE
TH5H, BLODHOTIE A, THEELE L  MHERK
ReDRKE 220, WIRAIEHOBRINZRTER LD S
2ICb b 6T, IR LAY 3RS
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Tld%zwv, EROMEICERIR SR I N 5673 &
R DFLE D FE VIR Z 2 CHRETH D, L
2EE L BERIERIORERGFHNEETH L EERXSH
ns.

1. HIERE LV OTidk d TARE LA L SR
L2 5%, BEMTER - REREINHECTH S, ol
ORFIBEIE LNV LR, MiEOHIEDREA L
%D 55,

2. HIBREEPEETH B LEZ bh, BERLE
BRI RN HRIABE N 2 DIV O B I I ED T B
Z DD OIAZHER L, = DM % THddt % if
AUETET 22 LB L 2, RS
PR DBRRABENDEEICEN 2 28, {HIF D BEEEIE
35 F DRETE W,

3. L= —IT & BT v 7R I B E
LCHTE, WRENOHEIFICR LT bRIHRN 7% P s
Wifcx 5,

4, RN T 2 —5—DEBEE2#EZ 5 L, EDTA
EUATIC X 260 DIREEVPLEE L WEEZLND,
TR I B2 WA RETH D, 60 (20 7 x
3E) BEOHRESGFELVEEZILND,

5. KEEALA V> BT & B ARE R MR 0 SRR
ISR 5 Z BINT- LD D B0, HRETERICHRE
TRETHD, L—F—F2HoEEIKBLA LD
LOBRRICHRNTH D LEIND.

6. MEFRMEH > — 7 —ofEEIZ, T 2 FlE
WERICHE L2525 EITVARW,

7. EEMNTEARE FCE T I EARE FEHE R I T,
AR I LEnH Y 28 —F v OFIERNIAFCE 3,
Lo LEDSINEARE FRHEE T, A OERESKE L,
EREED Y — I —2FIRTHIE, ¥ —F7—DEEIE
WHOOMIFIFRIEENZ LD H D,

ARESICBI LT, B 9~ S FIZARSORIB I3 70 o,
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Overview of Lateral Canals in Endodontic Treatment
and Its Treatment Strategies

IsH1zAKI Hidetaka, YAMADA Shizuka™ and YoSHIMURA Atsutoshi

Department of Periodontology and Endodontology, Nagasaki University Graduate School of Biomedical Sciences
*Department of Prosthetic Dentistry, Division of Cariology and Restorative Dentistry,
Nagasaki University Graduate School of Biomedical Sciences

Abstract

The root canal system has a complex anatomy with not only the main canal but also the isthmus, fins,
undercuts, lateral canals and apical ramifications; this makes root canal treatment difficult. The lateral canal
is considered to be the secondary root canal that branches from the main canal and runs laterally, opening
into the lateral aspect of the root surface. In a radiograph evaluating study after root canal filling, the lateral
canal is observed in 3.06% of the cases, especially in the maxillary and mandibular premolar and maxillary
incisor, while in a study using micro-CT, the lateral canal is observed in the mandibular first premolar(85%),
mandibular first molar (84%), maxillary first premolar (52%) and maxillary second premolar (48%). The
lateral canal is observed in a small number of premolars to molars in both the maxillary and mandibular.

The lateral canal contains pulp tissue and when the pulp becomes infected or necrotic, it becomes a path-
way for the formation of lesions on the lateral surface of the root. Therefore, it is necessary to differentiate
the lateral canal from root perforation, root fracture, periodontitis, and lateral periodontal cysts. The lateral
canal is difficult to prepare mechanically using files and is cleaned as the main canal using chemical irriga-
tions. Although the lateral canal can appear to be filled with root canal filling material on radiographs after
root canal filling, it has been reported that necrotic pulp tissue, debris and bacteria were mixed with the gut-
ta-percha in the lateral canal. Therefore, chemical irrigation to remove necrotic pulp tissue and bacteria
before root canal filling is particularly important, and ultrasonic irrigation with 17% EDTA for 60 seconds
improves the penetration of sealer into the lateral canal. The location of the irrigation tip is important for
both ultrasonic and sonic irrigation methods, and the negative pressure irrigation seems to be superior in
reaching the working length of the irrigant, but less effective in irrigation of the lateral canal. The vertical
condensation technique using thermoplastic gutta-percha is superior to the lateral condensation technique in
filling the lateral canal with gutta-percha. However, in the case of the lateral condensation technique, the lat-
eral canal is filled with sealer. Both techniques can obturate with gutta-percha or sealer. For this reason,
chemical irrigation before root canal filling is important. In addition, it is suggested that the lateral canal may
cause the failure of root canal treatment. Therefore, it is recommended that the lateral canal should be taken
into consideration in the diagnosis and examination in retreatment cases.

Key words: root canal treatment, lateral canal, irrigation and obturation
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Comparison of Various Caries Removal Methods

—Pros & Cons of Removal Methods by Spoon, Special bar, Chemical, Laser,

Air Abrasive and Sonic System—

Fujrrant Morioki

Department of Operative Dentistry, School of Dentistry, Aichi Gakuin University
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SEDERE, FICRAHE S BlobrEICKRD 6 3 S
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Ho, Hboiziz s & 40~B04ERT & b BIFE S B
Wizo T3,

ATk, SEMO RIS E b 2 55 5 fillkk
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AR—F =TI Z, BERMERESRSE GERE) K
BEhTLBERENZDD, BLXUZN 5D Pros &
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1. A7—=2IX%ZIHN—42— (2L B4

IXAHR— a3y (excavation) &1, 2<5%%9
WWLUTHDERS CE2ERL, THIH (T& &), v
BB UTOENG, Lo, AT—VIXRA
R—%—1%, WL 75 BRFEEZRET 2508 HERE
<tdH3 (Fig.1).

Rigid HARRPHR Y 2 2022 FERFAMAS (F 156 1) v ROV LOFRENE2ELDbDTH S,

DOI - 10.11471/shikahozon.65.269



270 H & & B & # % # &

Fig. 1 Spoon excavator

Remove softened den-
tin by scraping it off with
a spoon-shaped blade.

SEMBIE E A TS — Vv ZF AHR—F — (RS =)
IZ & %5 EGIEIEORFEATICOW T, WHIEThi
WTH A5, [HERUEIGHREIFEFE SN D LETE D Hw s
NTELRAT =V I X AAR—F —1F, ZOBRENRZ
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22 7k z1E, AMES i cIb R FE N ICS W
Ak, SIHENC & b B RDRN 72 5 flbR B2 A HEC H
5. Fi, HEMO S McHRBEREEE (IPC) 21ET
BETIE, KREIEEAEHEDTICUEITE 2 O THER
BN oMM AEEIC A b, R EFRATERZ T 2
TENTED,

2. BHEEDS -2 N—IZL 34

BRRFEE L VBERFEOX - T, 2h?
h0~30, BLU60~T0RETH2Y. s oifE
ZRALT, BRKRPE LD IIH AR FE L DI
SEDVHEE (X —7HSH50) cFELy ) a— 8l
D5y FnN— (Zw—F—1, SSH74 I, USA)
ZRAT 210D, SBRFEONEE L CHED
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% (Fig. 2-a). HAMIZ 1,000 rpm U OfEETH v %
7o, HEYIEIRICE T 2ERNERO Y 2 7 AT
EBEME DM ARETH B, £/, S BOMETRE
&AW, FHEPROAEOARERIRNICHRET S
I & DRI D R G AL 0,

ETAD, AN—REHERTEL OS> WHED 7
&, (MEPYIEIT 2 & ERE L CTHAAAEEIC 22 v )
AN RMEELr S 5. 7, BOAPRVEHEORFES
S BV CRIEFICUIEIZIEMET T 2. RIHEOM
EOBIDFEE L OBRITBWT, EaNBEVEERERIE
S oM AR, AREGITRE X GBI A
LIEEIORELTw Y, 20kd, HIEERLEEOER
P, IHIZOMID A UL TEVwD
T, AN—12 X 2R3N R UTHIDSIEE I REET b % (Fig.
2-b). TFANRFBEICET S5 b UEIAREETH D,

esE HbHE

Fig. 2 Special hardness bars for caries removal
Photo shows Smart Bars, a product of previous gen-
eration (S.S. WHITE)
a : Magnified image of blade. b : Difficult to remove
chronic dentin caries with deep coloration. Bar blades
wear out quickly.

) MRFEICERET 27200 5 BORIEZ, kD
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LEXEENEbNza 5= v ORI > T B HAE
ZEIRAICIL - AL, ThE2EHOIXF A H R —
¥ — (Fig.3) CTREEHL3

KL AT LDERERONEIZ, ¥—ErovAf70E—
=D& 5%, IRV L, BABIZEALERVLDT,
NR, BHERREER A 0B, EmREED Bk
MG TELILTHS. LrL, SBIRTEORM
WFHE TR, AL 8IL L 820 iIRLIEE
N2 EEEET 20T, MfiREZ2HE 025 LD
TERVWIDES LEEOHMBEHIPBLETH L. £
7o, MEMWAMEHIIHRNAZEL, =F A VRFE
WHMOREDELPELSP TV LI EREEZ2ET S
(Fig. 4). E5iz, = F A VERELIBRL WD T, 1
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Fig. 3 Excavators dedicated to chemo-mechanical

removal of caries (Carisolv)

IRORFRIEE DN — DG4 L FRIC 5> EoRikiciE, #
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A 2(2020) FE 4 Az, ZIVEY L, 781 3% L YSGG
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ELCRER BB ORI L2 TRFOKE 0GR
BTwa s, BHED L T A T Bl i &R N &
DR RIEE T,

L—Y =i X BU0HNE T2y LY, JEEE T abla-
tion (F7LvA4say) Lwd, £, L—HF KoK
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ELELIFRAZMY, RERTIEIEEICHEET 5 L UHl
RIS 5. £z, Er: YAG L —H—HH L 7-RSE
HICERAIXY—BRELEINT, Wbz TL—%—

A 5 R KR 2 HIERET 3 5 271

Fig. 4 Dentin-enamel (DE) junction caries (arrow)
It is basically removed by scraping with a sharp probe.

Fig. 5 Er:YAG laser-irradiated dentin (Erwin
Adverl, 50 m]J/1 pps)
a : SEM image of laser-irradiated surface. So-called

laser-etched surface. b : TEM image of laser-irradiated
cross section. Denatured layer (%), Bar=500 nm

Iy Frs BREEL, FIOEAZED R OEE RS
DBE, BEIHE FICIZa I —% v OEXEEHE S
nrEZnErEkshs (Figb). 20z, BHEAL
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TIVIFTHMRICK 2RO T TLA VT, ¥—EV
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Fig. 6 Diamond tips for sonic cutting (Sonicsys). Dia-

mond particles are coated on one side only to
prevent damage to adjacent teeth
a : Hemispherical tips for simultaneous caries
removal and cavity preparation (Sonicsys micro).
b : Tips for approximal cavity preparation for poste-
rior teeth (Sonicsys approx).
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Removal of Caries by Chemomechanical Caries Removal (CMCR) Methods
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First layer
(outer layer)
(1) Bacterial infection
(2) Unable to remineralize

|

Second layer
(inner layer)
(1) No bacterial infection
| (2) Remineralizable

Chemomechanical caries removal agents
selectively removes the first layer of caries

Fig. 1 State of carious dentin

{2 -HER AN 5 BIALE R I X 3 9 flifRFEiIc > W» T 275

)

7

o ———

Acting on only first layer

of carious dentin

(1) Chlorination of denatured
collagen fibers

(2) Disruption of denatured

collagen fibers

(3) Softening of carious dentin

Fig. 2 Mechanism of action of chemomechani-
cal caries removal methods

Carisolv

1970 1975 1984 1999 2005 2011 2022
| ] | l | | l
T T T 1 T T 1
Gi-101 ~ OK-101E H I

Papacarie

Cariesremoval
by only NaOCI

l'. BRIX3000

'E -

- E CarieSolut
i

NaOCI-based chemomechanical
caries removal agents

Enzyme-based chemomechanical
caries removal agents

Fig. 3 History of chemomechanical caries removal agents
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Fig. 4 Remaining of carious dentin at the enamel-

dentin junction
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1. B 1 wMAEX FOBEEEIDEWVICE
3 E1RIEE D L8

Table 1 WRTREM LAY b (D~@) BXOEH
Hexv b (B~W0) 2Hw, SEEEORRICHED L
A E v, BAL2ERHe XY b2 -0ES
(02mm & 08 mm) ICHHEEL . Exoficix, Es
02mm & 08mMm 7 VIS L—Fr2HAEBL, 7L—F
AR, Zo/ucHEBHE A v b ERBYUD TIEAL
. TR XY, MRMLZEBIHE XY P 2E—0EX
WHBE L, ThoowBHE 2 > Mk 5 AO#REH
BoBon=2¢"o, FEIOWEEHE X v Fn=10¢t
b &SI L7, WRHE XY bofEE T, ALR
Ty 7oy (ImmEXI0RAT v 7)EHANT, YCR
AA=V v 7T — AR DT-1 (IP, & HE(ERT)
L, Ty 7 A5IREEEE HELIODENT DS (Sirona Den-
tal Systems, Germany) % T 60 kV, 7mA, 0.1,
SSD20cm OHRETT VI N Ly 7 AR 51T - 7=,
Bohi-xy 7 ZFEERIZ, Image ] (NIH, USA) i
TAIAT Yy T2y VLB LUREDORE2{T- 72,

2. ER2: Iy 7 XRREDEVCLZWEAEX

> FDOEHRERE DL

Table 2 i2/ng 3FHOEBIHE 2~ F % 5 ND#EEE
BEOEDn=27>, FWEHLA Y Fn=10¢7%%
k9, WEFEEORRICED BRI E el L,
05mmOEIICHEL, EIoHFHEICIE, EX05
mm D7V T L—bERAEL, L— MRERT,
CORICHEBIAE A » F2FYID TIEA L, ZhiC &
D, WMLZERHEA Y 2 —DEIICH%L 7.

{

65k Ho5E
Z0%, CuA7vy79zvyyY (IlmmEXI0 ATy )
ZHWT, Table 3R L3O TYI VT y 7 A%
HIE - B - IP oflA S b CRIET O e 2 HE L
TREDS A, TYINLy 7 AR 2T, B5
Nz v 7 2GR IZ Image J IS TEEOHIE 2T 7-.

3. #ETFEHIRET

FEER 2 TR S N RE O BUEIZ, SPSS Base 28 (IBM,
USA) #Hw, HE L @RHE X2~ 2 KAT & L7 Bon-
ferroni O % B B CRERTEN DT 21T - 7. B EAKHER
005 & L7,

& R

1. EB1
SOk, FHEHHE 2 v b L b RFEEG
ELTHERTE . (Figl), H—wRtHE A v FTH-
TH, LAV MPDOEIICE DTy 7 ZBAERE IR %
D, 08mm IZEN 02 mm DEZTRTRTOWEH L
A v TEEOMHIFEL o7z (p<005) (Fig 1, 2).
Fio, (REMHE AV MEAERE AV M 2L 25
A, IERE 2 v b GUBENoDO~@) 131 4 v FEZ A
02mm OEFARY —v— TUY—=V ) — LT KT Y —
2Ry 2R S B 0971026 mmAlL A Y FEZ08
mm OHEERFINA R FF RS —k A VT b
DD EW 5771092 mmAl DEEZRLIZDICXL,
GEHAE AV GBI No®~W) T, XY FEX
02 mm THELEW/ ST ET V52303712001 mmAl, &
AV IFEZ08mm TRIFEVY -y — 7YX GP A

Table 1 Cements used in Experiment 1

GC Freegenol Temporary Pack (GC, Tokyo)
Hy-bond Temporary Cement Soft (Shofu, Kyoto)
Hy-bond Temporary Cement Hard (Shofu, Kyoto)
GC Fuji TEMP (GC, Tokyo)

GC Fuji IX GP (GC, Tokyo)

GC Fuji Luting EX (GC, Tokyo)

Vitremer Luting Cement (3M Japan, Tokyo)
RelyX Unicem2 (3M Japan, Tokyo)

Clearfil Esthetic Cement (Kuraray Noritake Dental,
Tokyo)

Panavia V5 (Kuraray Noritake Dental, Tokyo)

CRONSRCRONCRENCEC)

®

Table 2 Cements used in Experiment 2

@ Hy-bond Temporary Cement Hard (Shofu, Kyoto)
GC Fuji Luting EX (GC, Tokyo)
© Panavia V5 (Kuraray Noritake Dental, Tokyo)
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Table 3 Radiation Devices used in Experiment 2

S1 S2 S3
X-Ray Max-F HELIODENT DS SEARCHER 70
System (Morita, Kyoto) (Sirona, Bernsheim) (Belmont, Osaka)
598 kV, 10mA, 007 60kV, 7mA, 01 70kV, 10mA, 011
Developing Digora Optime arcana VISTA SCAN
Machine (Morita, Kyoto) (Cross Tech, Tokyo) (DURR DENTAL, Bietigheim-Bissingen)
1P Digora Optime Imaging YCR Imaging Plate Size2 Standard type

Plate Size 2
(Morita, Kyoto)
Resolution 640 X 484

Imaging Plate DT-1
(Yoshida, Tokyo)
Resolution 1,372 X%1,029

(DURR DENTAL, Bietigheim-Bissingen)
Resolution 1,624 X 1,244

Fig. 1 X-ray of Experiment 1
(DGC Freegenol Temporary Pack, @Hy-bond Temporary Cement Soft, @Hy-bond Temporary Cement Hard, @GC
Fuji TEMP, ®GC Fuji IX GP, ®GC Fuji Luting EX, @Vitremer Luting Cement, ®RelyX Unicem2, @Clearfil Esthetic
Cement, @Panavia V5. All dental cements were visually visible as opaque images.

mAl

S = v W A oo Ny

«0.2mm = 0.8mm

Fig. 2 Results of Experiment 1

(DGC Freegenol Temporary Pack, @Hy-bond Tem-
porary Cement Soft, @Hy-bond Temporary Cement
Hard, @GC Fuji TEMP, ®GC Fuji IX GP, ®GC Fuji
Luting EX, @Vitremer Luting Cement, ®RelyX Uni-
cem2, @Clearfil Esthetic Cement, (0Panavia V5. Dif-
ference in impermeability of various dental cements at
0.2 mm and 0.8 mm thickness ; p<0.05, Statistics pro-
cessed in ¢ test : all bars represent mean=SD.

310+0.65 mmAl DIRETH - 7. (Fig. 1, 2),

2. B2

F—DWEHE A v b2 BRA 251y 7 AR EET
B LSS, ©—y 7 AREREEE OB VI X b R
AU OREFRELZEERL, TRXTOEBAL 2
YRICBWT, v 7 AfR¥EESEARCHER70 (Bel-
mont) ZAWVWT, IP L —FrEA A=V 7 FL—}
H+4 X2 EHER (DURR DENTAL) TH#§, VISTA
SCAN (DURR DENTAL) TE& L 25405 % S EEH
i, KTy 7 Z##%E#E HOLIODENT DS (Sirona)
ZHWT, IP7L— 12 YCRARX—V 7L —FE
HER DT-1 (HHEERT) TS, arcana (/7 v AT v
7)) CTHELEESA, Ty 7 AfdiE~y 7 2-F (£
2) ZHWT, IPFL—+2F439 7542 4
A= TL—F ¥4 X2 (€)%Y) TIRY, 742
5 F774 4 (V%) THELESHADIETH - 72,
(Fig. 3, 4). F7-, TRTCOIWEHEBIZBWT, ~( R
VEFTFURITY—k AV A= AR EVIEBEEZ R
L, V—=v—7YV—F4 v 7 EX, $+E7 V5DJET
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Fig.3 X

-ray of Experiment 2

@Hy-bond Temporary Cement Hard, ®GC Fuji Luting EX, ©Panavia V5, S1 :
Max-F—Digora Optime—Digora Optime Imaging Plate Size 2, S2 : HELIODENT

DS—arcana—YCR Imaging Plate

DT-1, S3: SEARCHER 70—VISTA SCAN—

Imaging Plate Size2 Standard type. All dental cements were visually visible as

opaque images.

mmCu
0.09

0.08
0.07
0.06
0.05
0.04
0.03
0.02
001

=51 =52 =53

Fig. 4 Results of Experiment 2

@Hy-bond Temporary Cement Hard, ®GC Fuji
Luting EX, ©Panavia V5, S1: Max-F—Digora
Optime—Digora Optime Imaging Plate Size 2, S2:
HELIODENT DS—arcana—YCR Imaging Plate DT-1,
S3 : SEARCHER 70—VISTA SCAN—Imaging Plate
Size 2 Standard type. Differences between S1, S2, and
S3 in various dental cements ; p<0.01, Statistics pro-
cessed in ANOVA and Bonferroni : compared to all
systems. All bars represent mean=xSD.

mmCu *
0.09 ‘
0.08

007 B
006 ‘

0.05
0.04
0.03 }
0.02
0.01

S1 S2 S3

Fig. 5 Differences among Radiation Devices

S1 @ Max-F—Digora Optime—Digora Optime
Imaging Plate Size 2, S2: HELIODENT DS—
arcana— YCR Imaging Plate DT-1, S3: SEARCHER
70—VISTA SCAN—Imaging Plate SizeZ2 Standard
type. Difference between Sl1, S2, and S3 ; p<0.001,
Statistics processed in ANOVA and Bonferroni :
compared to all strains. All bars represent mean=
SD
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Study of Radiopaque Properties of Various Dental Cements
and Combination of X-ray System

MAEDA Yuuki, SUNAGA Kenichi, IwaTA Hiroshi®,
Fujikura Eriko, KaTo Tomotaka, MINO Naoki
and Ocawa Tomohisa

Division of General Dentistry, The Nippon Dental University Hospital
*Division of Diagnosis, Oral and Maxillofacial Radiology, The Nippon Dental University Hospital

Abstract

Purpose: Excess cement around prosthetic appliances must be removed thoroughly because it can cause
periodontitis. However, it is sometimes difficult to confirm removal by visual or palpatory examination under
the adjacent gingival margin, and residual cement is occasionally encountered in clinical practice. Therefore,
we studied the radiopaque properties of cement for use in the diagnosis of residual cement in clinical prac-
tice.

Materials and Methods: First, ten types of cement were cured in small pieces of 0.2 mm and 0.8 mm thick,
and radiographs were taken to compare whether the radiographic appearance of the cements differed
depending on the type and thickness of the cement. Next, three types of cement were cured as 0.5 mm
pieces and radiographed with three sets of X-ray equipment and imaging plates (IPs) to compare whether
differences in the radiographic appearance of the cement were caused by differences in the X-ray equip-
ment. X-ray images obtained from these experiments were measured at NIH Image J. The data obtained
were subjected to analysis of variance (ANOVA) and Bonferroni post hoc test. The significance level was set
at p<0.05. The results are reported as mean=+SD.

Results: Different types and thicknesses of cement and different imaging conditions produced different
radiopaque images. Under the same imaging conditions, GC. Freegenol Temporary Pack was more opaque
for 0.2 mm cement thickness, and Hy-bond Temporary Cement Soft was more opaque for 0.8 mm cement
thickness. When compared under different imaging conditions, the highest opacity was observed for Hy-bond
Temporary Cement Hard when the IP plate was imaged with the size 2 standard type of imaging plate
using the SEARCHER 70 X-ray system and developed with the VISTA SCAN.

Conclusion: Dental cements, especially luting cements that may remain in place for a long time, are diffi-
cult to detect because of their low radiopaque quality. However, it has been suggested that clinically residual
fine surplus cements can be detected by combining an appropriate radiographic system.

Key words: dental cement, X-ray system, imaging plate
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Fig. 1
a : Intraoral radiograph before the treatment. b : Pulp exposure was observed after complete caries

removal. ¢ : Temporary composite resin without adhesive system was placed on the exposed pulp
surface to protect from bonding. d : Composite resin wall was made around the exposed pulp surface.
e : The exposed pulp surface was filled with flowable MTA. f : Composite resin wall was filled by
composite resin after silane treatment. g : Immediately after the treatment. h : 6 months follow-up.
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Fig. 2

a : Intraoral radiograph before the treatment. b : Approximately 1 mm pulp

exposure was observed. ¢ : Occlusal views immediately after the treatment.

d : 6 months follow-up.
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Fig. 3
a : Intraoral radiograph before the treatment. b : Approximately 1 mm pulp

esE HbHE

exposure and subgingival perforation were observed after complete caries

removal. ¢ : 8 months follow-up. d : Occlusal views after 8 months.
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Direct Pulp Capping with Flowable Mineral Trioxide Aggregate
and Composite Resin: A Case Series Report

MARUYAMA Kiichi and ArRAKI Koji*

Medical Corporation DBH, Dental Bunkyo Hakusan
*Oral Diagnosis and General Dentistry, Dental Hospital, Tokyo Medical and Dental University

Abstract

Purpose: Preservation of pulpal vitality is important in the treatment of deep caries. Mineral trioxide
aggregate (MTA) has been applied to vital pulp therapy as a pulp capping material with good sealing prop-
erties, antibacterial properties, biocompatibility, and ability to induce the formation of calcified tissue. The
most common direct pulp capping procedure with MTA 1is to place a temporary restoration after the initial
curing of the paste-type MTA in the first visit. However, this procedure needs to place the final restoration
in the second visit. Furthermore, this procedure has problems such as difficulty of paste-type MTA place-
ment, microleakage from temporary material, and invasion in the second visit. This report describes a direct
capping procedure using flowable MTA and composite resin without second treatment.

Case 1: A 34-year-old male patient was found with deep caries in the left maxillary first molar that was
diagnosed with reversible pulpitis. Visible pulp exposure was observed after complete caries removal. The
exposed pulp surface was protected from bonding and a composite resin wall was made around the exposed
pulp surface. After chemical treatment, the exposed pulp surface was filled with flowable MTA. The com-
posite resin wall was filled by composite resin after silane treatment. After three months, the pulp responded
normally and permanent restoration was performed with inlay.

Case 2: A 22-year-old male patient was found with deep caries in the left maxillary first molar that was
diagnosed with reversible pulpitis. Approximately 1 mm pulp exposure was observed. Direct pulp capping
was performed applying the same procedure as in case 1. Permanent restoration with composite resin was
performed on the same day.

Case 3: A 28-year-old female patient was found with deep caries in the right mandibular second molar that
was diagnosed with reversible pulpitis. Approximately 1 mm pulp exposure and subgingival perforation were
observed. Direct pulp capping and repair of perforation were performed applying flowable MTA. Permanent
restoration with composite resin was performed on the same day.

Conclusion: A successful prognosis was obtained in three cases, by applying a direct capping procedure
using flowable MTA and composite resin. Flowable MTA improves the complexity of the direct capping pro-
cedure using original paste-type MTA, and the well-sealed restoration with composite resin will prevent
microleakage and eliminate re-entry treatment. It may improve the success rate of direct pulp capping. How-
ever, further clinical research is needed to verify the clinical effectiveness of direct pulp capping using this
procedure.

Key words: mineral trioxide aggregate, direct pulp capping, composite resin
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SEGI1 . 1B, Bk 5] 74wt 5] OMEEID Probing pocket depth (PPD) (L0 & FhoEd@mm
B L OELH®mm (Ol Bleeding on probing (BOP) : +), EiEE X 2 T, WHEEKINIR»ro72, Ty
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FLEEZE U C i~ L NEEROSHETE L 725E, e
W - ERERZE IR () - RPRZEA) - tNEE
BRI A Z N2 R U CRIE L 2 A Lic S s h
250 BN - R AR ARV b D, B -
& & o R AR o ZBIC & - TIREEDEHEL T 5
7, THEELIEARS BZhOb 5 HREEFHESR
LEhTwa'™ 2ok, WEEITS5Chiy, W
DT, EERKRT v FORSE, v o AREGRTRE L
D HIATNCHRN - R EE O - R, HNAE
AT, HBHVIIHENAR L ERBREEZHT 2R E
BWET 2MENDH 7Y, ARETIE, E@N - wEKED
BN - R T R & B OFER 2 59 5.

E Al

126 30XEHEZMET 2L, BEE»6AER
HiSEATH 5.,

1. FEBI1 ;N - EERE IR, Bk 5

T4k, 2FBEIRWE (HbAlc: 8.2%), &IMIE,
BMI : 26 kg/m? 2EEEEIEARE OABER) 20 5 RS
Y OBt CM Sz, AR ORR, HeE
RICEBELTHBH LML, BEEfT L Lk-
7z.

BT dH B 5] (Fig. 1A) @ Probing pocket depth
(PPD, 6 mii%) 3EMTLEA 5@, @, ® mm, FHifl
FELE» 5@, 3, @ mm (Ol Bleeding on probing
(BOP) : +) T, BMEEIZ2 TH -7z, HBIAIERIGH
A (AHNY, EHESTE) RO ERS B o,
Ty 7 ARRERE, tEBEICTRE L 7oA v L —, IR
DiHE, 1/ABEOWMEEHL VOET, 8 X OHRR
o s ETEIC M SEREZ D FEBRREZRL 7
(Fig. 1B). %0 MR E O#5F 1% 4~5 mmPPD :
31.7%, 6 mm P _F PPD : 27.8%, BOP : 635%, Peri-
odontal inflamed surface area (PISA) :1,341.5 mm?
Plaque control record (PCR) : 4% TH -7, HWADFE
RETERS & OB 72 OBFE & KBTI (5] % bk
) DEFENIZERD s, IANEEME#RE AR (Stage
IV/Grade C) IcfEE L, 5]icid 6 mm M E D E R
Ty bR3EHDHDH, Ty AMERD S, MAEED
T, RAFLEZE L CHRAMBAREI R L 72 1

BN - BRERBRICOWT 295

HEPW L7z, 5] 0BRGARETRRICZ T, 251N
e fgE L g b2 — ) v VR ER L. W25 H A
#1213, 5] OB PPD 13 6 mm (EEABTLERD & 6,
®, 4mm, FHRELE2?S 4, 3, 4mm) IC%5 8, &
WHEER T Y FOBREEENE LT, WHRETAT—Y
VI e V= b TV = v S RER L, W27 AR
%, PPD (34 3 mm BUF, B#EEIE 1 £ clEL,
Iy 7 ZARREER T IRRARE A 5 i ETE £ TS EMESS
THELTWDT, "M AHFI ARG —5— (= A
¥ xSy —7—BG, HAWEEES) %K E7m
FEFEHEIC & 2 REFHEE FEE L 72 (Fig. 1C, D). ##
25 HRKRICBVTDH, £ 3mm LMo PPD, Bt
1 AR L (Fig 1E), = v 7 AT, s
Mo L2 ED 72 (Fig 1 F).

2. EF2: BN - "EARELE, B4

41 iR Al BRSERMLE 7 PRSI L, TIANAUR
BEME R B E O O RO WA ) 1B L CYIREBEARE

&Nz,

avRYy PP UVBEDSES N, O FANERY
Fy2F btk THEHESNZEETH 2 4] OEAIZ
EREL, HRBRASEH L C\wiz, PPD IZJEMNE LI 5
@, 3, @ mm, HEGELE2S 3, 3, 3mm T (Fig.
2), MaMEAIEROORE (R, sEBEESZE) TG
ERIS ol Ty 7 ARRERTIE, EOBEETIC S
Mk 2BEGEZEDLLOOEMETELTLELS
t(mgm FELOwEETEIEL )L 1/3 T, éBK

DERHL 6 TENEETINHSRII E CHEL, R

k#HR@Lﬁ@#ﬁﬁént(ﬂgm éﬁ@uﬂm
WA oS H1E, 4~5 mmPPD :16.7%, 6 mm M |
PPD:0%, BOP:52%, PISA :8387 mm? PCR:11.7%
Thol:. WMADOHKRLEREIEZE TR, 2ENRE
EVEBRIN & HADRIEA RO 5z (Fig 2). IKNAE
B A (Stage IV/Grade C, B JE K OFIERHEAA 5
ZW) ICEEL, 4oy 2 2R (Fig.2) » 5,

B EIF T, WRAT v P NOMESIRALE N
qu%m e, HNERBASE U AL 20 L 7,
4| DBRAREIREE QWEN, Fig3A) 2115 L L b
Iz, uﬁﬁ%f B L Qo mLERERE (Fig 3B) ~
DU EIRE L 2y — ) v 72 L CEBEL 72, 4
23 h AR, Hmuém2mmuTm&%L(mg
3C), NAFH I AMEY —F —% {5 INEFHE
&k;&ﬁﬁﬁ@%%ftt(mgn» WML 1427
A# T, PPD 134 2 mm M FicfiF s h Tk b (Fig.
3E, F), T v 7 AEHG TR OB BGITEE
L, I3 L L 72 (Fig. 3G).

3. fEffl 3: /N - WARENE, Bk 7

53 ik B, EIRFEIEE, SARIAE, B2 (20 A/H).
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Fig.1 Casel: Type | endo-periodontal lesion

(A and B) intraoral photograph (A) and dental radiograph (B) at

the first visit.(C and D)Root canal filling. (C) Root canal orifice before

root canal filling. (D) Dental radiograph after root canal filling. (E)

Intraoral photograph after two years and five months from the first

visit. (F) Dental radiograph after two years and five months from the

first visit.

TEE L ERSED 65 2 & 6 IREREEZHG L 2
2, WEART v b6 0BREYNH B LN EZT T
WBATL S DIBERI ) S~ v 7 AMEETIZ, B
WTHD 7 ORERIEIIA 9 EEZ BN, BRI
B D 57z (Fig 4). 7] @ PPD IR
5%, @, @ mm, HFEELEAS 3, 3, 3Smm (JE
e 5 HEE), BIFEEEIE 2 Th -7 (Fig 4). %D
R AR O FE R 1Z, 4~5 mmPPD : 56%, 6 mm B
FPPD:06%, BOP:62%, PISA :137.2mm?% PCR:
185% CTh -7 (Figd). Ty 7 AEBLa—rE—
L CT(CBCT) (3DX =V F4 A=Y v =<4 21 CT,
£ U & BIERT) BRI, T3 LAR L T b, RERRAR
T%%Ck,%i@@*%ﬁ#%ﬁm%ﬂﬂ®@ﬁﬁ%
IR B BIR 23 H B & & %R L7z (Fig SA~E).
B, T@Uﬁﬂ.@Lﬂ@ij@i@ﬂﬁm%iT&
ATWw7AS (Fig 5E), 6|13 EBEAIERIGHARD 51
7. TIEIRBEEIEM: A% (Stage 1I/Grade C) IZFEHR

L, BREEFLE USRI O E TN S B
nNaZ s, MAMEBHLL, REANZESI Y 7X
LEZLNBEBDR—Z MROMBTHRIEE N TV
(Fig.5B). BB BB A BIA U7z 2s, SRBET 37O
LN o7 (Fig bF). DA RE L R r—) v 7
SR L7, W2 3 W HRICBWLTREVEE R T v
MIEI NP o772, V—F L —=v 7% EE
L7, Mlz6hAkoBmiFMicizEEE LT v b
(PPD : EHIVT.LE2 5 3, @, 3 mm, HMITLHH 5
3, 3, 3mm THEEIFSRLSHEE) BEELLD, B
B EREL2HEET 2 2 L & Lz, MASNEREEIC
Sl h, WED L OHIMCHREOI A2 5Nk
oleic®d, NAXHIABEY —F—% w7l
JEFHRRIC & A IRERIEE 1T 72 (Fig. 5G). MR
R OEBAAMBREERE =y 7 2R E&ER» 5, Ei5
Tz v AR SRR 7 (FGF-2, vV 7
v A, BHFRIEE) oBIE L HW L. @28 h HigI
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Intraoral photographs
v :

Dental radiographs

PCR
Mobility 0 0 0 0 0 1] 0 0 0 1 1 2 0 1 0 0
Furcation
PPD B|®23(334(323(323(322(223(323(212(212(213(323|(433|(323|434(344|433
P|333(434(334(323(433(333(212(323(323(334(444(443(323|434[@38|a33
8 a4 2 1 7
8 a4 3 2 1 2 3 7
PPD L|a@3/333/333[322(333{@12(212(222(323|{®23(312(223(323(323(333(344
B[333(323(324(433|/@3@|®12{212(211(123|{@®33{323(212(213(333|333|333
Furcation
Mobility 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PCR

Fig. 2 Case 2 : Type Il endo-periodontal lesion
Intraoral photographs, dental radiographs and periodontal chart at the first visit.
PPD : probing pocket depth, PCR : plaque control record, O : positive bleeding on probing, B buccal, P : palatal, L : lingual.
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Fig. 3 Case 2 : Type Il endo-periodontal lesion
(A) Root canal treatment. Two root canal orifices were observed. (B) Groove at the mesial side of the
root before tooth brushing instruction. (C) Groove of the root after tooth brushing instruction. (D) Dental
radiograph after root canal filling. (E) Intraoral photograph at buccal side after one year and two months
from the first visit. (F) Intraoral photograph at lingual side after one year and two months from the first
visit. (G) Dental radiograph after one year and two months from the first visit.

BEOFEBOT, wEMEMEEREZEL (Fig 5H,
D), ittt 8 h HicafishiusEE Lz, HZ24E10%
A (it 242 A H), EHFISE PPD 1% 5 mm 12
AU GEBBELES S 3, 5, 3mm, HHEBLLED S 3,
3, 3mm) (Fig.5]), HatEE [EA &M o 4P
B AR I B 6 M7 BRI IEE L C W iz (Fig. 5K).

Z =

@W-ﬁﬁﬁ COFERNIC I, AR b R ke i B
L W8 L OCIME L EFEMEICEEL KT (Filk
L) BH Y. W - AREoBNICE, M2 B
2, i, 113, wREIERICHRE, WEBERE (8
£, PPD, BOP, UM Z, PCR), T v 7 A%
B L 2T5YY, Ko, HBE4IERICKRE & PPD 13
N SRR ABH T 29 2 CEETH 7Y, WBiLE
FOGHE T, RiEECmiEEd 2 ikt AiEHR o

EJIETE A DNRAE L T 2 T EITHER L 22 SRR IR
MBI TR G 2 HhE L, BB E T T 510,

WRFR 7 Yy PRI W, [ EZERENZ, AL
AL AE B 2 TR B e 259, = v 7 2R

KBWT I HoEEOGE, MANRER2FERTL L%
Sfill, HERECEEE L -BEYE X ORERE (FiE) o

BIcBb2WToEHEBIET 5. [ OB RIRIEH)
IR ARIEZ T & 2 RREEEG (M OB RINE)
2T, HENERORIAPEIC X 5 IEET ORER,
BRI G ERE I R, UFRoE RG22 Rk
ML, NEOBEHEICEWTIE, WERICE->ThELR
RO I e S E M I & 2 3T s Ol o g AR 1
Bo7e VEROBRINGEPRD 6 b, 72, BT
T EEWICHBALZHES> TR B T EM% W, AT L
THHE L 72 N R & AR E o ST d 2 LD
B, ENER L EREEROMFES RO 5h, 18
&MY E HARTARSHR & g bl 5 o JAHi BH 75 5 IR S
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Dental panoramic radiograph

Periodontal chart

PCR
Mobility 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Furcation
PPD B 333(333(323(323(334(322(323(323(333(333(®33|{333(333(333
P 333(3®3(333(333(333/333(323(323(323(444(323(323(323(334
7 6 5 4 1 2 3 6 7
7 6 4 1 2 3 6 7
PPD L 333(333 333 3 3|312(212{212 3 1/@33 (333
B @B |3 3 3 333 3 2021221 23 3 3/333|®33
Furcation
Mobility 2 0 0 0 0 0 0 0 0 0 0 0 0
PCR

Fig. 4 Case 3 : Type Il endo-periodontal lesion
Dental panoramic radiograph and periodontal chart at the first visit.
PPD : probing pocket depth, PCR : plaque control record, O : positive bleeding on probing,
[ : positive pus discharge, B : buccal, P : palatal, L : lingual.
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259 HARRIC TR ERERE IO A THIET 2 0
T, kA v MNELEIREOBIE IO %0 5 lETRE (8
W FADZT =Y v 7t L—FFL—=v2) 30E
ELWTY BT EEER 2 0L S RN I3HREE, £ 721
EGARE 210 TENCIZRPREIREEZ Em L, R

BICT 2 BB R AT 559, fiske LT, ahif
MEBER 2 S TR OBE1Z, WRBEOATHERET S
BEYH 5, EEEORRMITICET A=) v 7L
V— kL —= v FERERIC R, RABOEEEEL T
HBERTE A T BZ N0 S 5 - dEET 2™, wWAKA
B, IBEIME SNV, EEANEREE % EE
T 259 MALCK LT, SNIAKE & ERE 2 R
15, 2121, BNEEDEKNOBE AT 2RET
BERE - IS 2 AR 7 v Mok U<l iR % £
LTHEARY v FolLRBHFcERVWI s, |
BN ORISR Z M L 752, AR T ~OWEIEEZ T
W, BTG U /MR B R L AR Bl R R o 5
fEERE T 27, %7, WARTICNT 2 EEBER
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Fig.5 Case 3 : Type Il endo-periodontal lesion
(A and B) Intraoral photograph (A) and dental radiograph (B) at the first visit. (C-E) The different CBCT scanning
levels of 46, 47(C) coronal slice, (D and E) sagittal slices. (F) Root canal orifice before root canal filling. (G) Dental radio-
graph after root canal filling. (H) Before surgery. (I) REGROTH application under surgery. (J) Intraoral photograph

after two years and ten months from the first visit. (K) Dental radiograph after two years and ten months from the first

visit.

EIIEBICIT 5 Ban %D WINAROZIEOHE L,
N3 HABIFTHIND 25—y FLl— S L—=
v P OTHGIE 1~3 7 B8P cgEE L, #EARRA
YA L e

N - AR OB O SRR, B ORE DR
EHEEL %5, Schmidt 5Dy AF~<5F4 v 7L
Ea—1, N R RO RO IERIE 0~27.9% & #H
L, [RclPEs DEREcEEREE IMETiE
A TFHE2HET 25 A CEERRT A3 1

NEER O FEHEDHAEICEI L T, initial treatment
& retreatment D W FHITB VT H, T ORI EHE
BOBFEENTHICBED D3 retreatment DA DK
EIE 13~36% 12 EE T4 2 L oW&E 2 H 2%, —F
T, Chybowski 5% & Ng 5% 13 O RALEEEER D
BT, ERBROREIPTFRICEETLIIL, B
& O initial treatment & retreatment O AEEEICH K
EDBOT ERHEE LTV, FEC, Ng o5 3R
DEENTFHRATICEEINE bR LK, £k, BIiF
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RAREFESFEI N TV BITH 2hb & TR EEE
PHEIEL T 2552, Gflhk & ORE oGl 71k
DL - WHEIZED 6N D56d, I6RI2TEARIC
DA BNO)  EREBEEOTREECE L T, BT
WA T & o AR AR R B % S HE & L 72 McGuire &
Nunn @ 93 #4 ; Good/Fair/Poor/Questionable/Hope-
less™, ¥ & ORHMHEE (ROWAT), BRI
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Three Cases of Endo-periodontal Lesions

NAGAHARA Takayoshi, TAKEDA Katsuhiro™® and SuBa Hideki™

Dental Department, Nippon Kokan Fukuyama Hospital
*Department of Biological Endodontics, Graduate School of Biomedical and Health Sciences, Hiroshima University

Abstract

The treatment of endo-periodontal lesions requires careful consideration because of their complicated clini-
cal condition due to the pathological connection between dental pulp and root canals, and periodontal tissues.
By presenting three cases of endo-periodontal lesions with different etiologies, this paper describes appropri-
ate treatments and precautions for each case.

Case 1: Type I endo-periodontal lesion, 45; The patient was a 74-year-old woman. The probing pocket
depth (PPD) on the buccal areas of 45 was 8 mm in the midbuccal and mesiobuccal areas and 6 mm in the
distobuccal area. Probing of the three areas resulted in bleeding. 45 had grade II mobility and did not
respond to thermal and electric pulp vital tests. Radiography of 45 showed a large restoration located close
to the pulp. The lamina dura had disappeared, and the radiolucency of the area surrounding the tooth root
from the root apex to the alveolar crest was increased.

Case 2: Type II endo-periodontal lesion, 44; The patient was a 41l-year-old woman. 44 had gingival reces-
sion and exposed tooth root with the root groove. The deepest PPD on 44 was 4 mm in the mesiobuccal and
distobuccal areas. Probing of the two areas resulted in bleeding. 44 did not respond to thermal and electric
pulp vital tests. The level of the alveolar bone crest was one-third, and vertical bone resorption from that site
was observed and it reached the root apex. A semicircular radiolucent image was also observed around the
apex. Periodontal tissue examination and radiographical examinations showed that she suffered from gener-
alized aggressive periodontitis.

Case 3: Type Il endo-periodontal lesions, 47; The patient was a 53-year-old man. The deepest PPD on 47
was 13 mm in the midbuccal area with pus discharge. Probing of the area resulted in bleeding. 47 had grade
II mobility. X-ray/cone-beam CT (CBCT) images showed a C-shaped root and extensive radiolucency of
periodontal tissue from the alveolar bone crest to the apex. Periodontal tissue examination and radiographi-
cal examinations showed that he suffered from localized chronic periodontitis.

Conclusion: Distinguishing the type of endo-periodontal lesions should be comprehensively done based on
radiographic findings, PPD, pulp vital response on an affected tooth, and the condition of the periodontal tis-

sue around the tooth and in the upper and lower jaws.

Key words: Type [ endo-periodontal lesion, Type II endo-periodontal lesion, Type III endo-periodontal lesion
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