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Guidelines for Root Canal Preparation

ETsuo KASAHARA and Encut YASUDA

Department of Conservative Dentistry, Matsumoto Dental College
(Chief : Prof. E. Yasuda)

Summary

In order to obtain as good a preparation as possible for root canals, which can never
be examined directly, appropriate guidelines for mechanical instrumentation are necessary.
We conducted a series of experiments to investigate how large the apical portion of the
root canal should be prepared during instrumentation in order to assure adequate debride-
ment without risking destruction of the apical portion of the tooth.

Anatomical studies, including those we have conducted, have shown that even root
canals having a wide, ribbon-like form generally taper to a narrow constriction just short
of the apical foramen. Accordingly, instrumentation close to the foramen can be expected
to increase the possibility of producing a circular preparation. But the conventional
guideline once commonly given for the final size of the preparation was found to be usually
inadequate for providing a circular apical preparation, even when instrumentation was
conducted to 0.5 mm from the foramen.

A set of guidelines for apical enlargement, suggested by Yasuda, advocates a uniform
size of enlargement given the type of tooth and canal configuration involved. The suitabil-
ity of these guidelines, except in instances of severely curved canals, was confirmed
through clinical and experimental evaluations of the adequacy of the recommended sizes
for various root canal systems. However, it has been observed in experiments with
monkeys that instrumentation too close to the foramen increases the risk of periapical
complications. We concluded from our experiments with extracted premolars that when
instrumentation is conducted to lmm from the foramen, the degree of enlargement speci-
fied by Yasuda’s guidelines assures an adequate apical preparation, while reducing the risk
of extruding debris or destroying the apex, for most of the canal configurations we
examined for this type of tooth.
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530TRAL, Fh, ZOFETCTBRAEHE
LIcfEGIDIIZ E A ED, over filling iItB&E L T
D, REFicEH LREREM ARz R2X
BERGOHBRLVWLALRLIDZLIOTHY, B
BEABLVE L LICEFIZEETDH - 122,

Z OEERBURE, BE OB RILKS T4 IR,
BERELIBCHENE, RFRTEIELH
BT EFRMIALELDOTHY, RELBOERIZ

K6 B ERAT » 7

theh R AR TR
BEABYRE 4
$
mewx B
~ : BB
FREHEES ~
# ~[(FEoEE) | mrEmE 2
B merme i 8
BB
2 3
(el REFH &l
H E]

R7 | E—OEERCE T D EREH

FRIRRUR
LB BT BEF (%) XRE (%)

b7 L] 102 96(94.1) 6(5.9)
REABERR 133 127(95.5) 6(4.5)

CEREHET whH B LT HRFEORNEEOK
FEEEHEETHIDOTHS,

RRREBORF

HEDHKIEEE X CIREFHEE OB R EEA
BoBRCBEL TR, £3kL 05 oM M8
H5, BREH2 TD over instrumentation <
over filling MRLEAABZEORKICE »THEE
LnwZ tid, L 0BE 9D —~FKT1 L
ATHBD, BIBAREBEAEIKTSEE
LonTE, HTLIEENLHEE»d Tk
TeuaeoTh ALK DR, MR, BEFTEM
L BEREYEGLpRIEGCETFRS b,
HFELLABRO—HLEVEHLELETSL5TH
5.

I T, BEFREBERBEBERER LA, BAmse
¥ CHAMES E T hB RCM 40 pA 1B & ©
DIREHK L REFTIREOBR R AU OBRER
MO WTHET BT, vAXHAGTERY
ﬁof:”).

R, SREELCESERARO—FIIRL
T, fERDOBERTCOBBIRE > T, RCM 40 A
FBECIALT, 7eais—bRfELTICR
RFEOBREEC 2 mm OR IR ThE(TY
ANHT ) BHRLCT, ZOBEOIEFICL T
HyBA—F vV REFETHIEXERL
HEEWE (K10) 2L, b 5—HogkEic
XU T, BRBESLART 7Ly —
PO EERL T, RCM M0 A 2R E
RO LHSOFHY —~ —THAELLE, %
DEEHLOS5mMmELIHVIELOREERELL
THREVH (K1) fF-7, 1~ 2 HMBE
BREEEFHL, 207~1,067H 8RO X R &
IR 2B,

KRR, XBTRTR, #AETE18f+
CAR LB ShIEMIEETHY, BIRTD
BEXYESHBHEELR L, Ll bEs
PR EWTE, REEERSLik 0 pAE
FT) LEFADOLT(8DIT, Fy & A—Fx
A4 ORERAEE~ORE LY » 2 <
F v F4 Y RET S RRTIRFECRNNLD
N, EIDREORFDEG T, BRELICH » 24—
F ¥ B4V FECEEE O RIUES MM E
BErHEE @), WTFhoEFIZS VTS,



A

BHEMESIC X A HELCERBRITE £ LR E
FIZBEOTHD, REREE L TAREHAER
NIEAREETH>TD DD, TEHIALSY —
PR T ECESTOBRBR Bk (K13) &0
s b b, BERETL T TEEL TORELK
LBREFRESBARBERCO L bRE A -
HE2BZENHBEL, BEMBICEL TREIHE
EMBYBRETHZ LOEESEVHBILREHB I

10 : RCM40 A fiE ¥ TD
apical preparation
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b=

BE B0 L L TREHER SR EE
THHIOERL, ELRKDOFHEX IS L.
BALRET LT ACTETEI LY — FOFRY
BERUL7, RCM 40 uA—0.5 mm {FEEDEFIIC
BTh 9l 6 G BRAERIL AR L AED
FEREOH, TE¥IrLy— BRI 341

FO LB S BERTBEBEICRINNAA DT,

X11: RCM40 uA—0.5mm (ZEZ T®D
apical preparation

(12 : RCM40 A B ¥ TOFRIZ L B
BEHOBE & over filling

R13: 7 a L — b O
BARAOEHEBEAN L BRAWARRDO BT
iR



12 SR - KH  BEMROFA K54 v

Hy BA—F v KA v+ ORELIBEEDORINS
ANl otBID 2D 5, —HETED
N — b EREAB ORI FEE L
rEhTEY, REFLEEBERRYRL TV
(K13) 25, d5—FHk7r v — b LB
Hofolicy -5 —DRB\EIATED, 0O
FREE TRARBEBS L D AFEBIEAL T
Wit E DL, FHRROBRELRA
DERELT LS RIFRBREIE L DAL WE
ZE LT (K1),
ChbDFREBRET S E, BEARERZILK
THIELRIBAA, BHERBCHEELMNEE T
DML KBIFICB W T L BEE e x g L
{, 7€y — 2R LET, IHABKE
EORIBCINZTH » & —F v £4 v b DR/
Ry —F-—DRHEEEL, ThoDEEITLIHE
KMOBRWAE|ERE S LXBELNTH
%,

Fh, BEAEDOBRBES, ¥y & —F+ K

R14: 71—k OFRAE
BLRBHAKOERILT LS BIF &1
Z 7t

1V EREEORICA DAL X 512 LTRSS
FELTW (K15 C&nb, BHALCELE
a—T /e r v PR —F—DEEN %
HEFERE L CRAE AR SRER A
HRFEBOBANE S H, BEARET S L OHE
BRMEAG EFRI XA ELE L DA, BEE
WDT 7=y 7 EIETTRLS, BEFTNEo—
F—IZOWTLBEIUETH 5.

ZOEIEAROBE T, BATICERK
TR B S NIEMTT S, BREEARRL TR
WREFRHEBRELZRLTEY, +9RERILK
LREBLBEREXTI I E0EESR L TR
RENt, LELBEHCA-TWACL kb
LF, BEALHEBHEMEEEI LV EERTL
FoHy BA—F v FA v MCRIROERIBE X
ez &nbd, BERERXRET DD L
DEBRREE LD VIR ELILETH D & Of
OB LN,

TEHNS— b DK

BABFEROREF LR & LICBREHRR LTS
i, FERERZEMRE S22/, BREE L
LT, XBREE L TORETIEM OFIEMEH S

R I

L

R15 : RELFMBEED




(AN

Ty L A under filling 28 % L\ & T 584534
ez, LsLids, XBEARLTLLE
BEEPELH T 0T ERdidom
ThY, BHEFEROERK, HiUELYE
THRECE, “EHR-HE YANEL LLREY
K% “poor” b LTLE S &5 EiEss,
HIHEELSTWBZERHBEL TSR
e by,

FHHO IR, BEFBRLRBETICES KD
AT L, MVl es 2 RBL
TOLDOTHY, FERIEMRIN, BERRES
DHEINBIZONTEFDERIRESW LD L
Lo TLED, Lichis THAREROREYH
T ETR, BREROSA V51 v BT
ditd, TEHILY—OBREMBRELTD
KRB ICAART AR L o 1,

BEBROREET2ERYT oKz, KR
WEAWDZ RN E DN, OB
BAD “*» 277 LicBDORR—EHETOREM
HLVCETHD., TibbRREIRE ORI
B, BeRBEEBVELD &R
LIcRETHB Z LEERST, EREBRKIEY
RIS 5 2 bhin W BER L kv, £2T
H4, BAoRTBRBICH L CRA—SE4E
RETCcoLBEEEK T, BREYEET
B Enbifni, HELLTL, ERIOR

TIIT
TETEE

B16 © RE* 1T » - ESNHEOBRELE
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BRI A oY) =— > 3 vaEHT5 LA
WHEHFE L E L DR-DT, YHEFHEDI0004
LlEDORAYE S PAEO R NS, £ Rost
WORULI=bDREDTIA—E I L, &b
Z2HAOXBERZ L h BEHEOEML Y
DEFERLT, LEIGEUELRHI 2L Z L3ty
AR (RIOIC DOV TEROR T - HRETD
5,
&R, TE¥rrsy — 2 2HLAL HO.5,
1, 2, 3 mm FFiD 4 >DOABIRBE L (KID,
EREREHOKET I TBEMR LB L, &
HIEMEZ T, BEBTHIAALRIOBWIY
3HAAKEIEKT HUERDOEE TR, & 2
VIFRFET LD VREDOFER T TIiATS
LV S — Ry R IEICE ST, AR —0.5 mm
WUEECORBTHLYT-C, KHOKEL 0%
BELi.
ZOREBEMRE L VHBECBRE T LD, b
LOCDEBRRORENCEILEALE RS
e b, BEWURETY, BRIEERTH, 5K
BRI A XDH vy 8 A—F v s wRFg—a—vE
TEAALY - ETHAL, ¥—F—-RAVTIC
BHWEFE 2T > THLEEYHEREAL LT,
WEHBRIC TS “FiR - #81” RiBicovwte
COHEAPSHEBHCERL BBy T ¥,
BEVROIDOBRBHEELYBL T, BERALD

A
TRy —rav

T AL
TR —2ra v
TEHIALY— b

0.5~ 3 mm /%@L

K17 : 7 ary—+ ORE & BREVUR

% 8 ' apical preparation DKL 1 X
GR/&) BEWAE
/O - A B C D E F G H I J K
Z W o K HE  H50,/450 #50,/#50 #60 #50 #60 #60 #60 #60 #60 #60 #60
Xk o FBEH3B/435 #35/#25  #40 #40 H#45 #40 #55 #3550 #4040




14 AeTE 2 RS

o debris D L LOFEIZD
T TCHEXT- 2.

KEOHER, IIOBEHEDIZLA LITE T,
WRDEETORELK L, HRILAY A XTE
HOFEED I A ALTImEEEH(EFERE), BE
H—0.5mmIE ¥ CERBEEXT-TE2, B
LMeOABHREERTHEIARTHTH Y,
T ML B BREOBRE YR TL, BATE
CE BARER ERHE TR~ BRATH -
72 (18). X B, Z DM E T TOBRMIBRIETII,
debris AR+ 1 X B D 7‘;1/ B X b
LEZNZ00BHMCEE I (K19,

@uﬁkxwétE@EETﬁ@ibk%tm

THEBL,

A BEFRHEEDOXREE B BUEA
18 : RO E#IC X BERIL—0.5mm K& %
TOREMR &L REFR (RERREC

SDHA K FA Y

KiZ, BEALOBEVETRIFEAMERE b
o5 L (K20), X HhEREWZ EE, —1 mm
BT AINY — b ZBRELREESCE VT
%D RIFER 2B LN (K21), —77 debris ©
HWLHLBER LI ETH-(FEY, 100, B

FRBEREA RO, LLElibIo

DR 5 L i debris

A REFEBOXREHR B ZHEX
20 . KEOFEEIC I HBREA-0.5mmEZ
TOREWH L BEFRIE BEMREC)

A BEFEBROXBEER
21 . ZHOEE LI BBELA -1 mmiEZ
TOREWR LBEFIE BEWMEC

B ZEBEX



A s

fMBETT, BERALDIVERLME(—-2,
T, BRELVELEBRE? ) Rk
ET 5 EBECESTELELTE Y, ARER
REBLONBANAETHHENY TR, Wb
“poor” KREEXEL T bl fedro
7o (®22, 23) (3&10).

debris D # L H L L4 T D —0.5mm 1
mm B TOXNETE, BEABOER - REX

3 mm)

L
[
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mm FIRELEFE G (K6) DiFLT, —1
mm BT ledge ERIC & EF oD NEERE XA
7o (24D,

CHhbLDFTRL, MuEMBEEZER-TIE,
HHOFKETICTRELA—-0.5~1 mmLEZ T
BWERET B2 L2, +HEBAHOHEEHESE
CTAHZEHBA L, LALBEEREE LT,
BERADOMNEX ERICIMO Bl &, TE

M, LadEBMmrE LCEEMzEVT, —0.5 MA9120.5 mm BAL CORBEEFIRETH S =
9  BEFHA~D debris DFLH L
BLIE o G8/%) BEWRE
oK E ¥ F¥E (mm) A B C DEF GH I ] K it (%)
T H O K #E 0.5 +/+ +/+ + + + — + 4+ + + + 12(92.3)
1 Tt == — 4+ F + = F = = = §(46.2)
2 —/— /= = = = = = — = = = 0(0)
3 —/— == = = = = = = = = = 0C(0
€ E o K ¥ 0.5 +/4+ +/+ + - + + 4+ - 4+ + + 11 (84.6)
x10 : tREMRE & apical preparation D iR
apical seat DI E BEFRE
oK E & BELA»LOERE (mm A B C DEVF G H I J K CHH
K H D% 0.5 0o 2 2 1 21 20290 2. 2 16(1.5)
1 1 1 2 ¥ 2 1q1-2 2" 0 -2 .2 16(1.5)
2 2 1 0 0 2 O 1-..0-90 1 2 9(0.8)
3 1. 2 0 @ .0 6 0 0 -0 2 2 7(0.6)
Wk o K # 0.5 o 1 0 O O 0 0O O o0 1 1 300.3)
FHE#E#E (scores) | 2 =R, 1=HF, 0=F 8

* perforation

A RETDEROXREER B EHEXR
M22 ZHOEZEIC L HZRELA -2 mm L E
TOREMR LREFTE REVEC)

A BEREROXBEEE

b BREAR
HEHOE#E LI ABLA -3 mmiEZ

23 : vA
TOREWR L BERE (BEHREC)
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L OTEH S, debris D LA LRREFEDORE
BEBLEEE EVIFIRT, BLA-0.5mm
MELIYEZ—-—1mmMER*7EI LY —+ET
RETHBHLEOFERCELL., ZoHh, BRI
E7ER vy~ PHICKEINDABEWAHRIE &
BN, BREERFE>Thdhizs A SHER
o) FRREHENFELE L E LTHRE
BRERTHETHY, BRECTHREE S WE
AlECBRA T, FOBL LS 3R HESR
RTEELE->TWienWZ b, BELES
LD EHERINS, KL, ZOHEOWTRE
ESHIC BB L TRV EE 2TV 5B,

ZHONEEDRF

COBREATOBEICE T, BELAERMZ
TIEEWY A RIBEL BT HHEDORIL, KH
DEETHLIATREINIREh, BHliEE L Lfe
THEXET B LEHEIRE I N, ZOM—D
FHEEZ, “BARTEELSICRSEbLL WA

24 : i L BRAREORELANRICALRS
ledge 7k
(ZHOHEE, HEF— 1 mm f)

DEINBEEL, EREIERCE VA SE
FHNCEPHRERZF - B (KI6— 1) TH -
e b, TORBBEFNEATZLI VDS
WEETER oL Eh L,

ZHOXELXYBERA T ETRIEEXL bR
hidlebiovoil, BlBELFETHS. L
ABROZ v F ) T4 —EF I X7 v TIED
RTELL SR, ZLXAOKETIHEESZL
ey 4 XTREMICERL TOBRKIED 0,
Lichi- THEOEMBEICXHOLEYHH T
B LR, BE»LENLAAERN AL X,
T L ledge TURKIC X BB ORI LA LT
IRB LD, DX BERH LTI,
B L THRA - BFTEAb0LLT, £
BAIXINBIKEBA 7 Vs ARG 1 X2
REZINZ DI, THRRIEAFERIZEL <D
ECORBRTH B,

RHOZEEZ, BRIV ETSEHEERE
FTIENTEBY, HLETHERMEI A K
AV ERBITRELDTH T, HxDEFTH
ZEOBRBEUR Y ER T A0dIE, XBEER
KBRIEECL - TEBLhABEHREBELT, =
DERFAVIBEYMZDZ ENPLETHH,
EfZRIENILARRATH 5.

F & ®

BEBT, BELARZ, BEEEEORHA
LEOHREYEDHIHD, WHIEBREREDOR
EREBEEL LTTbhTtEk, LLSBEE
Wi, BEUROBRE ZOEEHIZOWTD
REBRIEL—KTHLIATHYH, EBROILKIC
I 2 RENTYOBENRERBRE L TORICE
ERSBCHET A Y, BEREROERET
B3Zéic, BEEXEZLBEDERIVRNTHA S,

bbby, ZhE CHERTOM < DES
LT, MBEvloic, FoBETTHAT
HELvoh] EVWIRLFBRAEOWTO,
BECEEORTA " BEEL TV LR
SV B,

BREctest v T bRV T W ER L LT,
BEHEOEMEN, FHY CHEEZER, &
HISEAR, 7o L BBEEORAMICINZ T, B
FE Lz \Th, in vitro TREEDORTEHE
LK<, ¥ insitu TRXBEREIC X 332 F &



AZNs e

LBl RoERLMELR VWSS B
BICHERCSTRAYELHTLEREL > T2
LREDIN, Thbb, R TRVEL O
ROMEIFAERCTMEEE, IHTER
BThWHLEOERD, REEMARETHDN
EREUR T L DBEIZIA - CBEL LI T
I Bbhs, ok KRETCiELD
EFETEANEEZ 2D 2E3, —FEoHkEELY
ExprZ BTV REIH, XHDTHERE
TIDIEHFA FS14vohhs, £ELUTERK
BRKTFLL, BEREEORTURI HESA
TERbTH5, Ll, o%h LB
REMAL L, JEBTsZ L TET, XFER
YFHREOORAETRROBTUH TR LETES
—BEERES, BLTHAVSTHS I D,

I THRARIEHEOKEER, BEEBRETIE
DR B AHA FTHY, BRCHLEPBRROE
CERRIZE > TEFERARLIDERDTHAH S,
L Liehis, CoXEHES LLBREMRAE
BT oo, BERAEK I VIBELA-1
mm B ERCHMD L L, *OME X CTHE
CHBBIBRIEXTT O 2 &, D2 oA I FESE
frbhhilis bisy,

FHOFEEELTY, hABHARTS2FHED
n5 X 5HALMIERGBEIL, ERT-TXE
X5 eIEALERZ LIES S EThivwT &
THBHH, BULARBTRER, BAEHROBE
HTOEHRECREBELROREN D, A+
SEFGWEBR AR T, TLXEFETH
IMREERZTL, ToAKEECETS ETIR
HATRETHHECIATHD, Thbd, €
FTbhTERIEAKEIERTH AT » 7L E
Tz, KHOEETRELLEAPAXE, B
EHUR LB R LDOREEETHY, LESREE
WESHAONEETHD, Liohi-T, A
CRETZORET TOMRNIBLEIRLDEET
»5.

LaL, B L TREREETHD, &
iz, BRECERICHEALICHCYA XD ) —<—
L7 s ARG EHULER, B HhnEHRm
X2 I HORBETE, THOEEIEZTH
5. BEOBKTE, KHOEEXHHLA 2V
ok EHe AT ORENHTHHZ LkE
WEWLWIRETHDLY, wTFhicg X, vwalkd
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EBHETL IV, DEEHFE L TEHOE
EREORATMELEET LW ERHATSHH,
BT, SHiEE~OXMELEEL COWRL LT
FTHLDOT, WTFhBEOEEYRFEbI,
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