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10 years long term clinical outcomes of Biofilling & Rationale

Jun Sang Yoo
Clinical Adjunct Assistant Professor of Seoul National

University Graduate School of Dentistry

Background of Biofilling

A non-vital tooth is a living organ.

Therefore our goal should be Regeneration not Repair.

Our treatment procedure should be Grafting not Filling.
Biofilling is intra-canal grafting using a Bioceramic material.

Entering the 21st century, Mineral Trioxide Aggregate is a new material that has appeared in the
clinical dental field. Its main characteristics are hydraulic setting, sealing ability, antibacterial effect
and bioactivity. These characteristics are the important functions in saving natural teeth.

This material prevents the transport of bacteria inside the canal, kills the remaining bacteria in the
dentinal tubules without damaging the surrounding cells and regenerates damaged periodontal
tissue.

However MTA has some drawbacks such as use of heavy metals, high expansion rate if used as a root
canal sealing material, handling difficulties, discoloration, difficulty of removal and high pricing.

OrthoMTA and RetroMTA are Bioceramic hydraulic Calcium Silicate Aggregate which overcomes the
6 drawbacks of conventional MTA. The era of ‘Regeneration Therapy’ has finally started.

Biofilling is intra-canal grafting technique not root canal filling technique.
Biofilling is a technique for periodontium regeneration not for repair.
Biofilling is a grafting technique using a non-resorbable periodontium regeneration biomaterial.

Success of Biofilling
The survival rate of Biofilling is 98.1% (10 years: 6,350 cases).
The success rate of re-endo case with apical lesions with Biofilling is 90.3% (10 years: 878 cases).

Functions of Biofilling

I. Sealabilty
1. Physical Sealing
2. Chemical Fusion
3. Biological Fusion

I1. Antibacterial Effect
1. High alkalinity of Ca(OH)2 destroys the bacterial cell wall membrane and disables the
effects of endotoxin
2. CSH (Calcium Silicate Hydrate) disables the effects of endotoxin
3. CSH & CDHA (Calcium Deficient Hydroxy Apatite) effect on entombment of bacteria
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III. Bioactivity
1. Induces the regeneration of new cementum in a perforated area or apical portion of the root
2. Through this, it can block the infiltration of bacteria or tissue fluid that provides nutrients
for the survival of bacteria through the apical area

IV. Retrievability
1. Instrument and solution for mechanical removal are provided
2. Instrument and solution for chemical removal are provided

The following are the contents of this lecture:
1. Biofilling: concept and indications

2. Biofilling: 10 year long-term clinical success rate statistics
3. Biofilling: frequency for re-grafting and retrievement method
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LEHELE LI, ZORRZ—EREZ@ LT, YD~ A 7 n A a—7OMMELE, BHEORES,
INDOGREEZZ X TWDEATICTHIT T, IBESE W EEE0nE BnET,
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P-3

AARICBIT 2%t~ A 7 v R a—F OB LR

B P
Shb &

[H]

FAEBARTHEA SN TSt~ 27 1 22— (ATOMOS i View DENT, OPMI pico, OPMI
PROergo, GLOBAL G6/G3, 11 7% F . 4V~ A 7 1 Z=a—7, PRIMADNT NuVar, 54 % M320-D,
~ = —FEERBEMEE Z, 71V 27 7 330080, VA T—~ArmRa—T, TI74 hEVay) AL, Z
Nnb~A 7 RAa—FE2BANINLIHEHTRL I T TR A /e Aa—T 2SN TNWLHEAET T

2EHREEBRMNESN TWAEETOSEICL THE 2V E B nET,
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<A Z7uRa—FEHWEEEDOERK L 25

] AT
BB EE R RHE B

10 4ERTHEBHERTIZ 72 > CTHRIR CENCHE DR 21T TV Lz, £ VERIEREOFHEEZMHET
LR L CHABIEIRR TEDFORES L IR D& E Lz, JEREETH % OEFKZAT 5 FTHIRTIT
STOWEIRRORBE ST AV b, OO E LR ERX T o FICIERICE X HR L2
F L7, HRHZRIT 2BMEEDOGFEIIIERE T U ZEX 2 ENTB X5 O TH D lHRHAEIZITMA
ThdEEZET, BEMBIORRITIEREEZ AV IRHR & VB A Gk L 72 F bl 2 T 5 8
TY, MERITTRENEOBIICIGHRE ORI DB & FEICR B, i S A DI LR
WMTLI, MUF—ARY Y7 OERHEELORE, 5 #OFERAR BB ORR, #HaDREDT
Y I BT IBATHREOHATOT RAL A L TE PMEBOLG I CRENEDL O T LR, K
FWABALLZ LITLY, WERIZU T AL A LA TEECHFIEEZ RN D X 212D, BESLCT —L R
&y 7T LA CHAZ LA TE, BEVOIF - MEBOLADIEFIC LT <R Lz, £,
M & oL, EREEZE > TOZIERE LV b S SICIBROBEENA ELE L, BEYOmE A
R A, BAY PORYEL, RERFRICEO CIIRLERECEURE ORAOBEENRHND F L
72y A, FEEROTCTHEHBMBE L EAT S Z L OFRMIELEAL DR M2 ERO K 7y — 2
HRRZIRNHBLE LI E VW ET,
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P-5

R RAEME CEET A Z L TROVZERADER : EFHE

BT
45 T B

1990 AR T ISR 2 H L 7= i RHIRIR 23 % - TR L % 15 4,

ARIER 500 BAFEOR—ATZEOIRGERITEM L TR Y, LKA COREHAEN IS~ BEND L D
2> TETWVET,

B DERETIX, & 8O FTHBMEEZ M Lo lRHARAZEAL TR £7,

FAT R A 2720 104FLLERBE LTz,

VIATE, F=2b vy POEMTHMMTE VW) Z L ICHRZEEELT, ATy hT—7
ZiToTC&EE LT,

LovL, AE, JEREE FCFa by MEZIT) ZLOHEESZ, O QDfEFZEL TR 2
EMTEIOT, WiE LW EENWET,

BEOFHFE, AL 7THFEEMNGEMESAHLEDZ ETL,

ZIT, TUANVKXBEERE AT E A, mOEICHEA D LE RBRBERDE L,

7u—7 CERIOLEfZ LIz & 2 5, EPP3mm, BOP(+) THAEWIUTFRD S EEA T LN,
W PHZIIRIED O b E LT,

FoT U X BEECHER LT LISk Tl A 2 fihkn3 5 2 & AN HDREE) o 72728, Fol HBMEE
AL 2Ly MECUIV X E LT,

FE 2 P RAREFIC CRERE L2 & 2 A, M BRWICITZ OREEICIAFHO 2 RY v b LU UAEENT
PNTRY, ZOMENLIE UL LR T 0 TR RL& T I N E Lz,

TS T T, HRUBERICHH LR T A v IMORFa by hEAWTRELEZEZA, HADSK
FEITBIR L, JERBIHALE L,

PURIE T, ¥y hOTy U@L T LZREOBPGO RN Z B L2V EE, BEEHMICY
2 by MERITo CEE LD, BEMELEMRT2 2 & T, tha-CRil oIk BBELSM A T
TES NG REK CTHRAICRIENEZ D5 L) Z IR 22 L,

Flo, BRBIEFELET=F— 2B L NI 2R T 5 2 & T, MEBOILAR I VSR
NELE LT,

LY, FEMIOICEMEEZEMAL, REOFRZEM L7 ETFxa by MEEEZIToTHETNEE
ZTEYET,
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P-6

HELTEBBWCHFABRMEL AV L0FRIEZEET 5,

H A C O FAl7 FBEMEE O K RITBIUE 7 Tt d 2 W BHEREDOH T 5% & T Bl L¥EBITHB N TDH
PERBEOMERNTIEN Y 2 A THETR, BATIHICHZY, bL—=r FOfEE2BLE LT 5 @i
FTABEMBL, FAELRTIEECEANINEELE XL LR L35 VORBURTY, 40, HBKREZ
WL CFIRAEMBEEZ AT 2 EOMREEZD I ENTEEL LEVET, BEIT 62 Mo T,
FARFFRIC D B A S CoRBE T, FuEESE, Hu/ e, BP A2 RA LTk y, BliLLE
IIXEERLET L, EEARADEEHARICAERE & Ao 20Tl Y, 20 il —E b wRHERE~
DIEPERERD RN E D Z L T LTz, EWREDOHEAR THY, BiFH bR >7OTTBL L 27—V »
TR L, THRBIEFOZOEWME Lo EBWEd, 4B, AFENORIEHEE L 72 ALE OB 4 B3
T DI ERMERE R LA L, EVOEEBREE OICADTIIRVWNEE X E L,
Z L CR/NRORBE T WALE 2 TEI21T ) O THIURIER L TBRAEZIT O LERH D & BRI
BB A S Z L IC LE Lz, fERE L COEHmMIZD B THEA, LWEFRITHA LRt DZ L TH
FIImE L, EHICHRZITE U TWET, 72l & UCIaskm Leg 2 miEd 522 & T 7 —7
I =y IR, RV a = VEOMER - WEREFBINIEET 2 N TEE L,
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P-7

R ZEBREMES R EREBIC S 2 2RI OV T F—®

RS, S|ETE—RS, TRE2RY, AL, BREFER
HEE 1, BE W, WS, AR, AHEZ
PN EE PN SN S ) A e

(651

A DI, ERHEHRICR T 2 B EZARBEMEE (U~ A 7 rn 2 a—7) HAROHETEEREIC ST 5
WELMEL, 7, 3 FF X MEE, REICOWTIZZRED bhR-oT-, BEOHFIEHREIC
BWT, BMBIORREEE~OEETIZE L EWE IR TWRN, RIFETIE, v/ 7 rRra—7 L4
RSB~ O BE MBI T2 2 L 2B E L, SENL, IFEDBMERET 284 28R I T~v 1 2
v A a—FHERARICT V7 — NEEEITY, ZORREEZFERINER LT LT,

(2]

RN R RS~ A 7 1 2 3 — T ZRBHE R B 251 RN B 0D 7y 20~30 ROBERE TR0
TR O T v — N E Ehi LTz, v 7 nAa—7 FTOWERFEARIL, wINEE (25~60 47)
BXOWHEEARE (547) & Uiz, #RI1E, BHAH< 40%, HAEND 20%, V309 ie 10%, £5
LV 20%, KT 10%, JHEZY 20%, 9 20%, F, BiOREN 50% CTh o7z, HAEHHOHTH
DL, BREND, BT te, SEREZFIT-DLOIEL30MRICE N7z, FE IV ITBWTUIERIC
X ST, T, BEORENE, 30 Ll EOIRIRIEHETH - 2 H AT AL T,

[B4]

ABFFETIE, 30 REABEDERBIZB W TRHTED RO DN HHER L o7, 30 RUEDER AT
T, v 7 rAa—TE2 WL 3~5 ikt L T\ o, SRIOT 7 — FRAERRIE, BREAE
WELTHLNELDTH LA, FEFRIITERVBHA LN TR &b, HREBEE~DEENRE I L7,
WRERIZBWT, v 7 unRxa—7 1, EfER2WH e BE L OmEREHEBFREELS ETRMERD
IBFIEE TH D, AkIT, IRRHEAR & B L, A THE LA B RIERPIRBHRAEIC IS W TEN D %
BLZOUWERERTTO2LERD D,
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R BRI BT 2 ENREOR FtE
—#1# EDTA K % W T AR E T 2 R —

HEBRETR, SRS, AIHMEZ
P2 B R R SR S B SR 2 o A A e

[#F5E H 1]

R BEEE A Wl PRIE L, IRENA SR TRIET 5 2 & T, IREBREIRERGFOGIME
i ESE, —J, WRERROERHCAR SN D A I v — @0V RGBT LIRESREE T, RETE
WOREERET DI ENHALNIZSNTND,

AHFZEIL, WREEREOA I Y —EREZ B E L-HH EDTA ¥R L 2 IRE R FE OVEh R & il

JRBIIEB R A TG T2 Z & Th D,

(B L OV5iE]

ER1. F AT T = g EIC X AR S TE O
b N EREEE ORI, TEFENZENT L, Wrimdd bl &b L5 IICE L, itk
WEEZ D CRES A E A B S, R FmEE 725 £ THEBEZIT2RY, RFEREICA I
Y—JBE ERIOICHE L=, YT VO HE T — 7 THEY, %0 0ox LIS EDTA &K
(pH12.3 0.09mol/l EDTA, H AR Z R /ER S, &R ORE S B 3R mil <
%, EHUINME LA SEBR(ENT-1100a =V 4 =7 22T, #HIALRE SHIT), ~/LT A
i S (HM) B L OHFHA AR EIT) ORE Z 1T -7, 728, it FrMENT X Unpaired t-test
(P<0.0D)% W CTiTo 72,

TR 2. FERI1IKTHROBRBTICASARE L L, EEME FBEMSISS-550, FEREUEINICT, TE
DB PN E RS L, WK% DG FE K OB 2TV LT,

[ 2]

B 1. REFZE LI T 5 HIT, HM B L O EIT OFHEBICHOWTHEEITRD bhRi-Tz,
FEBR 2. UG AE OB O & A XY —ERERDBE S NI, BRI BK G E ORI

BT,

[Z58 L O

B EDTA kI, B2 05, RE RS LOREHICB T, ENZA I Y —E@REDENRD O
, SFEOBBUKITEED HilehoTz,
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R BEMEEIC K AR Rl NERE
— I NN—F ABFBEDERFAE —

AR TRR, RERENR, AR
P2 B R R SR S B SR 2 o A A e

(B8]

BB BEEEIC X 2 PIEIRICEB W T 7 N —F ARG, MEREAALE OIE)>, PRI, 5 PR
TR, A ERAAKE K OVAERS LB RN H Y, NEDOIBRERTH TH D, 7/3—F AR EITHRVENIR
WEATo TG, BASFHRDOTH N 19%IK T 5 2 EnwESh, wREMOA 7+ —LFarty
MZEoT, BFEMUNL T A= LR EFLT DML TWD, RBFEO BR9X, B & E
FEEMD T N—Z AHRICBET 5T v — MAEIC LV EEAEZITO L2 HE Lz,

[ 5]

P71 BB AT BIRBE S W2 R L, BESEE T B IR & S0 L 7= R RE 50 4, EWREEE (MAHE
Al 90 44, dRABHEAE L 38 44, BR7FED 6 AR 123 44) 301 A& FHARR L Lz, JH&HEHE L, EEE
& LT, IA—X LBHROESTHEREH], NRFH, 5% OEEHFEICONWTT v r— e EhE, £z
HRHEMIZIE T S —& KPR FLIRGL & AT /e V0, R AE Lk KOS 6 FAEILE, 734
LB O BER SR, BERCIE T N— & LABHRORBR &L M- T iE 2 i E Lz, RBARZEE,
HINER R MR E LR B AARO b & FEhi LT,

[ 2]

T N—H LR A ELeINE DT OWT, [hie) LEE L DITEERE 82.2%, ERER 20.4% (EF}
PERT 33.3%, HiRMEAt 15.8%, HEHL 6 424 12.2%), T /13— AR OIF(EE M- T - BERET
22.2% TH o7,

[%4:]

AIFFRIZIBNT, TNN—=F ARG RICERT 5 &5 LRI LB RHEANL 98% Th 7K
I, BRI 0 HIfE] 45.8%, BE M LABEN D 35.4%, RSN REE TE 720 29.2% & OHEH N
BB, LL, FNA=FAPRIT 25 UNIZEETEL LB MESNTRY, HBEMD 82.2%1%
FN—Z LR EHRLE L TND I ERENT,
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P-10

Ni-Ti file DFHEEDEW D FHE FtE & A U FimtEic 52 52 &

(R 1, OHEEANL EARARA L 2
H AR EE A 5 B 22 B o PRI SR 1, HAR RS 1 R AR SE AT 2

[##=]

BHARE OB BN TIE, ~A 7 aRAa—7 FCOHEKERBREEZ 728, Ni-Ti file O
RATR T 5, IWERRFIGH S Twb NirTifile 1%, A—ATFF 4 MED Ni-Ti A4 THL bR TE T,
LU, Bl TIERERD Ni-Ti G4 L 0 b @O FkbE & i 771 2 > R A Ni-Ti file 23835 L7z, L
L, INETICRERT —R—%F> F—A7FA MAL R Ni-Tifile O F7MTEC OV TOFERM 72
WAL, F 2T, RBFETIE, 6% T —/S—D A4 — 275 F 4 M Ni-Ti fle; K3 & R #4 Ni-Ti file; K3XF
DY F7 TiHME A FEBAR T3 2 72 3D L J) 1R 7 Al & 4o U o 7 ek 2217 - 72

bkt L O]

K3 33 LT K3XF @ 6% 7T —/ 35— #25 L#40 (2O C A MR St tERBR 21TV, S5k 5% T
DOREEERZFH L7, £72, K3 BEU K3XF O 6% 7 —/3—0 #25 L#40 (22T U v 57 ikt
BRZATV, MW 2 E TR U VR LIZREOBMI A & ok bV 7 250 Lz, X510, EHIE il
B & 42 UV 7 it o 4% file OWrimFs L OVl 2 &AM E IS Tl 21T -7, F£72, &
C AU S i lrakBniz o, W O WrimAE x5 dimple area OEI & Z&HH L7z,

(5 R ]

JE IR S5 A s BR T II#25, #40 & 11T K3 IC ik L K3XF Tﬁ%@:ﬁ%ﬁ%ﬁ%‘ﬁ&%ﬁi TR D
~72(p <0.05), JEWIRE I HEEraRER% I K3 & K3XF & & IR N o 70— MTc@ig s iz, a
U AU S ik BR CU#25, #40 & 112 K3 & K3XF Ofck My 7 &k I E?‘Siiiﬁﬁlof:(p >
0.05), 42 VI 55 ik WrakBi % O i O Wr i & 12 %132 dimple area OFIGI1T T 7 A /L DA KIZHD»
57, K3XF THEIZ/NS 1o 72(p <0.05),

[Z452

T —N—DRE A — AT F A FHNi-Ti file & R AH Ni-Ti file % H#Eg L7-354, R #H Ni-Ti file TiX
JEEE e A B U, 38 AU S TMEIZIE T LW 2 EDVRIB S Tz, F 70, A UV 5k ok
Wit DBLEIH S TIE, 22 CAVES WS R A Ni-Ti file TIE, JEANEIOFLERICER Lo 02 &2
HegE I iz,
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P-11

THHRTHE SR 3 RE & FH R LI-EH,
VY R BIT 5 THATES D 2 {RE DRE,

FA L,
A FH BRI
[#=]
TR ORETGRICB VD TIIERMEOBA LY, FUPLT 7 EAF— 12 HT THLERZ

b D,

L LR EUNST 7 ERATHZ 82k THEHREZ RLTZ EnLL, BHETLHZLI1TLD
AT DA, FHRMOAREMENREmED EEZ LD,

Alal, TEARTH O 2 REOMAE L, BAE 0 BILEIT o T2EFIZIRNT, v A 7 rRa—T &L,
FEM PRI O 3 AREEZREALLIEFANRH Y, Gh¥Tltds,

(5, A ]

WFEZBWTHRERICIIT 2 FHEATEO 2 BEDOEIE Ao Ly MU 21T o7,

ST Y e TH R SV FRHATH S 18 A, 7%, 4R, TREFRHSIIRT,

L2 N AR BT ORE TR TR Tz 2 RICOW T L 16 AL LTz,

16 RIZOWTEEBLIRL Y N UBEREZHE L 2 RE OREEIT- 72,

FEG] - AT A NT T N3 d o T2 FHERIEIRIZIBWT, v 7 A a—7 %2 LERICA AL

ATEN T 2 WRE LIBANCHEM 1 RE LI LTEM 2 HET 5,

(&%)

16 A 6 RiZHWNT 2 IREPHER SN, FIETRTE 3756% Th D, ZAUIMOFm ORI L
IR L TV DD REZRIBENTRWE BbiLd,

7l L, VU RNT U EORETHDLTDA ALAYE 2 fRE LB LTV D RREMEIXH 523, THAATH
ITEHEICR RN L RORE S 2 RE D LAIRFERENL L, Umd LB D OBYE
IMEEEZ D,

EANRI 22T TIEd 20, THEATHR O EMRE 2 k3 U X7 2E& 2 5 & Tl ORETRRICE
WTEMS LIZUmNL 07 7 B RTNETHDL L, REBRIZBW I, 7 X a—7oOfi X
VHEEZZD,
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P-12

CT ¢t~A 27 uRa—7%0EH LIZBRAIMIELS &L 7-
g B RED 1 EH

EEENRT Y, SRE R 2, R
AR Bk R ST TS A iy o 7 B B R R AT 25 1 R
H AR R SR R B T A iy B AT SE R AR AR PR BT IR 2 AL 2

(5]

WA, BERIE S EFIC CT R0~ A 7 m A a—T N8 A SN D X 212220 IGHRAHR N BIZFH S LT b,
AIEBNE, HRAFLD D ARG B JERERR IS TR < I U 72 AR Nas AT OFEBIC KT L, CT Z W=l & ~
A7 aAa—=TEHNAEIZLY, RENDOBEITEREEZRETHZ LIS LI 1HITH S,
[EI]

(FB#F) 29 &Mk
(BEAERE) K9 2 AR, A A IS T EBA NS — KA ORBLE % %7223, 3EIHEDOZ2%, W

B ETRNRBLL, BOwEHR BE2%2 Lz, BIZT) I~z v 7 AFRE R LNNCT
VHENVT I AR AT ol A, ITENR ORI S EFHIRIEICIN > TERT 55
WM EBOT T80, W LIRS LGB~ S LT,
(BUE) WIR2e, WO & MEFT2M A 80720, WNOFRR, iR, ERIE7Rno7, CT i DR,
I CAR DR AN D 7 7 A VAR 3 0 TR > Tl U,  ESEREA T E CE LT
D EDER ST,
CLETE) DEEARE, AR & OB ORE, ETRENDNLOT T u—F 2k, BRERT
REDGENABHLE 1T 2L Lol
EHERER) IN—F LR AER L, ~A 7 0 2a—7F FTORENRZ TIE, e B ok 4
AT EZN, REBE~OEVIARDIR < BHEIX /200 7o, ARE N Bk i O AR IS
LSS IRE A N2, 3 BB OZ BRI BT 2 X 0 IS o723, [RIRFICHE
il A358 < 72 o 72 72 IR HIBRER A B L, 21 77— P EHIHA L2 EAR 0.23mm D AT 2 LA
T A Y —O—7THE LT Lz, £0%, GMEREFREEZ L, gz iT
WP RZRBIFTH D,

[%4:]

RSN ~OEMIEL 10mm (2K ATV, REN S OBEFRIEC L VRETH2ZENTE, 2
a2 R/NRIZED D Z LN TE, REREASOBITIREORVIALITITE T T v 7 ORI~ HfRA
R EREL, BE BN TERRO® AT ORIV A Y — A — T OF AR TH D, 2
~® CT fHIE, BBITSR EDRE S LEMZHELMMHICL, BENSDOT 7o —FII&KLL, REZ K/
RICEED D Z M TET, £12, ¥4 70 RXAa—7 FTORFEICL VEEEESZ X RIS
HIRET D5 ZENTE, TO/RE, —BLE L TBRETLHZENTERLEEZEZLN, CT v A7 nR
— T ORRMERH LN E RS T,
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P-13

Z v b EWIZBT BB R~ D
R BRSO H

AREFHERR 1, ALREERT 2, FAS T2, HHREBE L 2
H AR R SRR B I A iy o AT JE R A AR AR BT R R 7 1
AR B LR ST T A iy B 27 B B R R A 225 1 R 2

[#=1]

HHERA OERAET in vivo #FZE TIX, B4 AW ORBESRIREIOMBE M TON D, T D% L T HIED
INEMER S, M TH T v b BB -HE A RPRIEFRRRICER LT D, T0%E,
LOWH/NS W, BAEMEOBR DL EZRICEBHBEMEO N LATH D, SRbibilL, B
B PR 2 O TARE FRIE 2 2 v M ISk DARK WSO SUS 2R LIz T, ZOFH L1l
DAMEIBIEIZ SOV THRET 5,

(2]

BB EHT MTA Plus™ (LA F MTA), &M A 85t S PRG 7 4 7—EALV— hF vy Ty —F
— (LUF S-PRG) TH 5, EBREWIC 6 BliD Wistar REEMET v b (n=13) ZfH L, 2HFEHE,
EFREAM M1 OERAIC 2% T abAr (18 7 KLU vEA) 0.01mL/100g CTiiEIEEZ1T -7,
~A 7 rAa—7121% LEICA WILD #:#4 M650 # il L7z, #6 =F% A ~_—& —ThiH#%, REFE
RAErty b THhELE, LR HEROREK 0.5mm % 5 5oy T IEE LA VEY KRR A v
NCEIWrL, RS 0.5mm OWHRE IR EIRNZTER Uiz, EIRNE iRk, SRR R iR Fehi 2 i
L, SR ICHERE Lz, FEGORASCEEII TR -7z, BRI &2 0 H, 238, 4L L, @
W RSk, FRh A RN EMEE SO TR L, 4%/37 AV AT AT b RIFIRICIEIEREE L7z,
Z D%, #EE 10%EDTA CTRUK L, BIEIZHEVT 7 ¢ VAl ZIT), JES 6pm O/ T 7 1 &
I 2ER L, HE YR B CBLEE LTs, 7eds, ARFITIL B ASHR BLR T8 AL i o 7 dh i 52 B B
ZE2 DA (NDUN-137) %5 THEEShr-,

[Z52]

7 v hO EFEEAEIL, AR OTE ORI 2mm, BERIK 1.5mm T, #WREITK 3.56mm & i
T/hav, WIRCTOREIIREETH DD, 40 (FE TR TE LR EHND 2 & Tl b EFREROALE %
1792 EMTE, AEEARMLED HHRE B E TR ST 5 2 EAVRE N, WEAREAT D,
HR A PRARAR S RIESCIRIE AT 22 <, AREFEM £ A v MNEAFHOIRERE A o IcBlgcEis &g
5, HERERPBRITINIZEEZEZON, Ty MEAEOREIBRICIILNADOKIR Th 5 2 L 13 R
e,

hail
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P-14

3DV ¥ hbEATE AW T NIRESV B O FIR SR A
MARERE T VDRI

IRIRZ 1, fhEE 52
OB R A B RAF R 1, RO R R 72 1 PSSR [ A B 7R A 2

ERH=a— =2 CT(CBCTIIHERZIICAE L b6 L, WNRIESI Chikix e BEA =% T
XDHE VTR0t RFELOIEEZE U TRBBEANICE 7= TR o —> B — 4 CT & Tl 2 IREK
& AW T AR EIRRIN ) X2 ORE\EWZR DD ENZ LI,

L72L CBCT Wif4X, 3D 2o B a—X 777 4 v 7 A @RI E=Z MG TOBILTH D72
W, BER AR R UIEMA TG SN DITIEE S TRV ONRBURTH 5,

AR, ZIRGTHIIERETE S DN ARSI T V(D 7 /W EERT 2 3D 7'V v MRS SRR FE¥E Sy
B CEA ST, ERMEESC O A RMEIR T 8D £ T /WIEMIZ T CICERER L~ H D, AL TOH
BRI E BT At - B 3D 7 L OiEHIE, Kato & Kamio (2015)V)3F Oulitht & 72 2 W5 217
STWVDHITIBET, WHRIESNETO 3D 7 /L OAF AMEFHEIZE L TiRF & A ERE STz,

Z ZCHEIF 21X, CBCT i 21TV IV B NIRRT ALE A3 )i & 72 - TEFIIZ IV C, CBCT i
T—H MO - B 3D BT AEER L, FHEIGE Y X — YA bADICH AR T DO THET S, 3K
T RERIEESCEE L DA V74 —A Farty hORARICEELT, FikEY—LE L UEHATE
% LI 72T MERREICOW T ORAE B E ), EBED 3D ET VA ME LI EeEXTnD, 2k
AR OIEFNIHOT AR AR EEEICHIY, BEDNLEER CORE - AL/ TV D,

(kD
1) Kato H & Kamio T : Diagnosis and endodontic management of a fused mandibular second
molar and a paramolar with a concrescent supernumerary tooth using cone-beam CT and 3-D

printing technology : a case report. Bull Tokyo Dent Coll, 56(3):177-184, 2015.
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P-15

BFRIERZH T 5 LHFEEITH T DA RRIENRIENT 70 —F

AErSFns, e, AR
H A FR 7B B IR & 2 A

[##=]

EEFOIIC IS DR AR O HBLRIZE T o @S I 7, WA STk E RS 11,652 g 1
RO L ERE LT D, A, BRIEREZ AT 25 L3Pl L, FRE O RTF L
TEEEE LLBREROAZORL, BARBRENME OO THRET D,

(1]

BOF 295 B

¥ iR A LETEOEZED D DR

BUFRIE : 1 22H A1 X 0 ESEA M) O BRI A 2> D BERDGE o T2, ARZEHERBTR & 2R BN
kBt L7z, 7ok, LEHARTHEEICAMEOBEEZE T 220,

BOE - BRI RO 0O SEED & 0 $omAR IS K 0 ORI AL 2GR Y, RBEEAS, IR
DORER, HIEE ThH oo, WEAT > MY, BUOBEASI T mbo7oh, ke LTk
3mmlAN T > 7z, i L Tl DB R 25807z, LIV Ty ZX—F % « K
AV NEFRA LR T, A v MESmIRR AR ORRFHEICEE L, A ETRE L
A CBCT Bt i, BRI T X 72 0B RIAR N ORE TR T X o Tz,

2 W BB O e i A AR P PR S Bl SR 2%

WLE Lt R b LRI OMRRNAZE LT, BRIOHESER L 0 KIS LRt R

D F % BPEE T COINIBRZE Lz, 1A% OFRRRICIE, BMOBEAITHEAL T, B
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