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Considering Conservative Treatment for Adult Teeth

TAKAHASHI Keiso

Division of Periodontics, Department of Conservative Dentistry, Ohu University School of Dentistry
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FHEACBIT 2 RETHD, fitlF2XETdAHw, 2ok
DI PIERZ B 2 EMEICLTLE S 7259,
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time of young men before me, when we will be
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L, BZHLASDENC W2 HEZ L DEED S BT,
7 B IMEEN Z EENAR I {, TRz
WKREFET DL BTLE I .
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Table 1 Subdivision of dental treatment (fallacy of disassembly)

Cavity preparation Caries and Hard tissue removal

Tooth preparation Tooth cutting
Root canal preparation Root canal wall debridement

Mouth (oral)
preparation

Tooth cutting and occlusal
therapy

Patient education, root planing,
etc.

Human preparation

Occlusal preparation Occlusal treatment with implant

Cell preparation A possible treatment modality

Gene preparation A futuristic treatment modality

Dental treatment tends to be considered a “handi-
craft-based medicine,” focusing more on therapeutic tech-
niques than pathology. Has the “local optimization” in
dentistry failed to lead to “overall optimization” ?

T, 20 b L —= v FTHIENA 2T, EEHIEMDOYF
VoS LIn ER—RHTH A5,

77 20— REEFE DEBIERL

KETEA (NL) ERNIRFACHEFABOEET B
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EABREMKEZa Y Fr—L LTWwi. 1993 £ 5
1995 4FICFRIB L T Wiz 79 R 2 — KL WG TR D 3R
40T, REBEY:, RNEEY, HMERYE X Ol
BB T ERA DT~ V7 7 (Adult Dental
Care) FEICHIE L T\, FEFHIHEAKRESBTOD
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D FPEIE % G B BE O HE S B AR P i <0 AR 2
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BEXRMLLZ=Z20 77—V B 7R b=V R 2RI LK
IFhIkEERLTE D, BAREICEBT 2 0EINED
FASRAT E X R 2R A RT LA RE LAY, &
7=, HRNEEZSE O Saunders HE O WK 2 RE X ¢
TV 72 &, #4798 editor 255 T T2 EiMEEE D NI
DL L, RIVREORREICET 2 RH2E K
A7,

HBLERT OB, FBROBKREBETRE > Tl
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&b, FRICKEEICEIT L TP WEIFH ORI
BT 5 &, MRA WK IR o B 5 1 R
BB, WEA T a vz lvE, fEBlEE R ERE
feELv, FZrOWBHEMICHENT 5 2 & THIEATHE
TIEH 20, WEEA F— v iclg-> THEYICHIGTE T
WhHEWT — 2135 WTH A D,

A D OREFHIEREE X 5 155

HERHAE Mt (Table 1) 1ZHFI53 8 O FE R 12 EHk
TE D EEZ DY, FROHEHPHOEK L 2R TE 20
TAV Y DD, BEMKEE X Eo i ek
RiEfbicize 57, BERERYOEAbIALELAZVTH
%5,

FREFENEEFHARDESR

e FFmid, MMM, dEhEE 7o IR O ENRE
B L ORIFIC X 2 HEOHEPICKE KFET 5. OfEA
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ORI RESBEICIIEIR 2 DS L, WRMER
HIEOKRENIRE W, WRERNBIOEFELFEE LT
BR, BUIBR72 7% 5 20 pRRECTE S, BnwE 5%
D BRwv»CER b Dfififkee & R 2 < L IZEEREETH
brfAlol-Z 03B B, MR, KEL D L EOREN
B DIZ S B3 & b S E RN L InR B ER I N S,

HRHAE I TRHEOEE, < b7, BANZHER
DR, R A 2 B D IRk ICFE D RERT T
b5, FL—=rIHNAET, BEROBERAE RN
s 2120, HiEoEwEEoREE R¥ET 5, B
SOBFRER OGS L AR AT 5, IREEATOEH S
ZHWELTA VAT v I F—2ENT 5, BhEDI
EDH D, BROBBEBEICOE, FINEBRAZ L vk
Ho DMK 2823 2o vic, KHICHEL TEED
475y MEEREID D X 5k s GRAIRIAT,
BIRIENE, 2y AVY oA ARE).

RABENDFUEL

KRAFFEBICRBIERIR 2 K3 28T, FEDL %
CEH-TABRDL L IRERE TR W LRI ni, |’
BRI E 60 DL ERTICKRE Tt & i iy 7 ik
DB HRZFICBHINTE D, KEFEIC & > TR
FETHAAEIN TS, BNEEYORETHEG,
WERHIEDOHETH A 5. 604 DL EHT O KIE O d LR
MRICEET 2 DIFABT, LU AT =4 ARSI
bR VERMPYNETH B (Table 2, 3),

WEE, EbbIFFHT7 74 VvoflifE (774
LVOEEEME, TEALy— DK, HR7749 >
7, 7L 7 =), 75 v FEOREDE Y, REE
W, BN LA OBEIC O W THE— RIS ST
VWD T e L QERAEICOWTIE, RN
90° L#b b, EHEAKAMTOREMETIX, 7714
BEooIcHRAB EETUEITA LS IciEE SN
2, WEEMEL 25 L, REBKIE & b ERLL, b
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Table 2 Paradigm shift in endodontics

1910 s
1930 s

Tooth extraction recommended due to “focal infection theory”
Concept of “dead space theory” introduced

1950  Grossman vs Auerbach controversy

Mechanical shaping and chemical cleaning vs. biological healing

1961  Ingle standardized endodontic instruments

1967  Schilder developed vertical condensation filling technique

1960 s

Apical lesions were considered sterile

1985  Jun Hirai introduced the JH Endo System

1990 s

Coronally microleakage

Ni-Ti files, dental microscope introduced

Concept of “biofilm infection”

2000 s

Biologically-based endodontics

Table 3 Root canal preparation method using stainless

hand files

1961 Ingle standardization of root canal treat-
ment

1969 Clem step preparation

1974 Schilder serial preparation technique

1975 Weine rasping and flare formation are
recommended.

1976 Haruhiro Otsu Opian career method

1979 Mullaney step-back preparation

1980 Martin root canal preparation using ultra-
sonic vibration

1980 Abou-Rass anti-curvature filing method

1980 Marshall crown down pressureless tech-
nique

1982 Goerig step-down technique

1983 Fava double-flared technique

1984 Morgan crown down pressureless tech-
nique

1985 Jun Hirai JH Endo system

1985 Roane balanced force technique (BF)

1987 Ahmad modified ultrasonic technique

1989 Wildey Senia-Widley instrumentation tech-
nique

1991 Buchanan standardized-taper root canal
preparation

1991 Fava modified double-flared technique

1992 Saunders modified double-flared technique

1994 Torabinejad passive step-back technique

1996 Schafer combined technique with BF and

reaming motion

FSUVARAR—T—varvaEdl khs I Edbrot.

HAR DR ORI, BAEOEEIZRARS
nTwiwy, —7, KEO Weine OFE1213 T HE

BERE) Lo B H 5. HH L7 Weine L L FE L%
B, THNERERAEOEEIZH 2 LR S ) tdirsN
7o, BERRE L L CHDORER % 7iH L CAZTE,
LT BIEGIES WTH S S, FEEPWIH A LK
L-#gE) cix, FEic TRNERICB T 2RADME
ZED B, BARIC K 2R (b2 W0IEHARE L)
ERADEEDHFET L LR,

SR AR

W OB R CIRLIR OB LS NEE 2 554, ST
R 2 BN T 5. RN R ESk G E I i L T,
B P - B RS 25 D IR A 1R 2 M- SRR 0 8
&, BRI 2 C ol AR P AR A2 AT O T LAY
{, =4 7vR2a—=7%2FfHLTdTFEIIN2EHEKL
(95.2% vs 775%)%.

ARHI B NIBRICH AT 21213, TERIEE 2 a3 0E
2H BN BT, ARSI, R
HBOFL—= v EBEO LT, o2 EsEES T
W3 I EREREEONEETERINEZERDHD, E
BARFIcoL, W LIREERRE Rk Th b, LT
B O HBEEESEIC W\ 2 o TAEBT T, AR D R T —
VlHD0RIVICZHIEN G Z L% L, 2FENRHEHE
BEBKRETH B (Fig 1),

9% EERS LUK F— v

RROBETIE, WEROREDIRHEE L7 — 2 1F%
V., CBCT W{&ZMi b HHETlX 72\, & 2 v MEHIEE,
2, 77 v 7, WRET, NEE X CAREIRIE SN -
B FRA L ORI NEREETH 5. TEI N LR
2RI, PR (OMBHYEZED 23R, EHE
TR L IBIEEFIRICIT S T e R,
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Fig. 1 Endodontic-periodontal lesion from retrograde pulpitis to pulp necrosis

Patient : 48-year-old male, office worker. Diagnosis : Stage IV, Grade C periodontitis. Risk factors : poor plaque control,
open bite, smoking 20/day, obesity (BMI 31.6), hypertension (140-120) on medication, clinical inertia by previous dentists.
The patient preferred national health service-covered treatment. There were 6 hopeless teeth (#11, 27, 35, 37, 41 and 42).
His plaque control had been excellently improved, although the other behavioral changes were insufficient. Risk factors
like smoking and obesity remained. The overall probing depth (PD) improved to approximately 2 mm or less through the
dentition. At #35, PD 13 mm at buccal sites has been improved to 2 mm. Periodontal regenerative therapy using
REGROTH® alone and free gingival graft were applied.

1-1a : oral photo at FV, b ; dental X-ray at FV, ¢ ; oral photo at SPT phase, d ; dental X-ray at SPT phase. 1-2a : oral
photo of #35 at FV, b ; oral photo of #35 after initial treatment, ¢ ; oral photo of #35 at periodontal regenerative therapy,
d ; oral photo of #35 at SPT phase. 1-3a : dental X-ray of #35 at FV, b ; CBCT image of #35 before surgery, ¢ ; dental
X-ray of #35 at SPT phase, d ; CBCT image of #35 at SPT phase.
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Fig. 2 A typical case of clinical inertia in root canal

treatment
32-year-old female office worker referred from a
nearby clinic, has undergone root canal treatment on
tooth #16 for 4 years. A dental arch prone to occlusal
trauma on molars due to poor anterior guidance. Root
canal treatment with JH Endo System were performed
to #16 and #15. Ni-Ti rotary system with Reciproc®
was applied to #17.
2-1; panoramic X-ray photo at first visit (FV). 2-
2a ; dental X-ray at FV, 2-2b ; dental X-ray at support-
ive periodontal therapy (SPT) phase.

BB TIREED 5 KB L 2004 L, REEHN
Z Uo7, Eid, SOAP D A assessment DK H
ErL—=vIPROTEST, SOPH B WIEP DA
T, how to LDFATOARWY  F7, HEKZ X LW
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mzxen, B3R, 2887 2P REhk,
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nad, RO ENSZVERTAZEECTHEIIET O
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EAIZHIC BEDN 2 L, WELOHEIZ L uga, 1E
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Fe8E His
BOIIEIX L 28RS 2MHA D 5. BRI A F— v
DFEEIF 3>, BIROBFEICHT 218, SR L
CIFIEHEE, HBELFL—=v7DARRTH S (Fig 2,
4 FFEHEIRE R

HR-EEEAREOBI & AR

TO%E) &3 THET 20T %) o, ik
B X ORI & > COEBOMLEIEE RWZ L, —GH
T 2ATH D, EEPEAICE W THKETEL
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RN EEPFET 2. o b d, H4 DEFIIAT
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Ko 5k —MEmrE TR vy Lm . Eatlonly
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ERICE > TE D RWKHZTZT 2 O RERTH
%,

INET, MARICOVWTE L OOEIMREZN, K
BB EINTE, 0ISEDRITOEPMED AT —
CHEEBIOS V- FRHTEXDBLE, ATV 1 LI
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BN - R ARZ I O W T UE, Simon 5 DD »
5 Herrera & O30 % T o 46 FIc % L DI R
RINTW2RY, SEOREMEICIE, WEYEZE, BE, B
Eo—X, WEART v FORR, WHZE DDA,
ERWHRZEOGE, WHRE L ZRINEZR, wWiRoE
BOEMAEEF 5N TV B2, U R 27l oME2Y
MERMLER 2 12w 72 5 TR (Table 4).
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TRBRWEA I 2, 60w TiE, EFRBEZMATY
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WEE () PREZ N B TH A H. DEOER I Ml
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Table 4 Classification of endodontic-periodontal lesions®

159

7)

Systems for the classification of EPLs

Authors

Classification Criteria

Simon et al.(1972)

Guldner et al.(1985)

Weine et al.(1989)
Torabinejad and Trope (1996)
Meng (1999)

Abott (2009)

Singh (2011)

Al-Fouzan (2014)

Herrera et al.(2018)

Primary lesion

Etiology

Treatment needs

Origin of periodontal pocket

Primary lesion

Presence or absence of communication of EPL
Presence or absence of iatrogenic lesion
Primary disease with its secondary effect
Presence or absence of root damage,
periodontitis, and three grades

Besides Simon et al.’s classification (1972) and the new classification of 2018,
many other classifications (hypotheses) have been reported%). There are many
different criteria for classification : initial lesion, etiology, treatment needs, cause
of periodontal pocket, presence or absence of communication between both
lesions, presence or absence of iatrogenic lesions, initial lesion and secondary
effects, presence or absence of root damage, classification of periodontitis.

Table 5 Classification of endodontic-periodontal lesions base on risk assessment and possible treatment modality (current

hypothesis by author)

Root or canal damage
present : (X-P)

Risk assessment for
endo lesions

Evaluate iatrogenic disease
(diagnostic treatment)

root fracture, perforation, over-instrumentation, cemental tears, root
resorption (internal & external)
—retreatment, occlusal adjustment, surgical endodontics, extraction

Assess prosthetic feasibility

subgingival caries, coronally microleakage
—clinical crown lengthening, retreatment, surgical endodontics,
extraction

Root or canal damage
absent : (X-P)

(remaining PL)

Risk assessment for perio lesion

(Stage & Grade classification)

prioritize endodontic treatment, periodontal treatment selected
based on prognosis, selecting regenerative therapy, furcation
involvement indicates poor prognosis.

Tatrogenic diseases were involved in many cases and then diagnostic treatment has been often chosen for both diagnosis

and treatment.

BB EAE SN 5% BilE T, EEPEZLLY
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b
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V—7 740 (NT) %R TREIKIZR 70, K
KT ERICZ O R EIE R ANRES OV TE
FIZFH %47 - 7455, T RCOMiEH #20, L IE
#25 DK 7 7 A VR IE R 287 L HIE LTS
b, RATHASH PIRREE RN T E O 72 b OARERE %
HTaATHE L CERATHS C L2HE L LD,

z o4, REVERIEREIC KT - T - RS
TEARTE B O 2 MR D5 HRA &, IREER 2B s
ZRFL—=vZAATHRE L TORATHOEAtE%2%
BRI A L 7

MR E S UOAE

PR A R AR (B13-NS. C. 96-#31, = v > V) iZ,
FEREREEREcBE L 7 = K ¥ o R eS8 <, Ugd
LRAFE THEE 200 mm (UL & EEEE cCOR
97 mm, SRS SRR E TORE A 13 mm), R
BORS020mm DT —S—D%WwA ML —FORE%
5 U7 TSRAEMFYEZES2ET 5 (Fig. 1A-F). &
SERERNER (Root ZX mini, £V %) DEEER
RARFLFLEEREE THISDSSK 2 AT 5 L, SSK D
Seit X EE AR R 5 05 mm RENFICHET 5
(Fig.1G). AALtE#%, —LOHNEN S mm, £ 10
mm O 7 7 VVEIN RO I BIEY 7% v CEE
%, MRAAFMLZRETCT 270X 27 BT VRS
V—C&BAavFYy b (¥V—v—F7v7TRA<—}
V—v—) BEAL RN 1 i X 2ELEfTY, R
LR 5 130 mm DALETHRFEEIWT L, < OBRLMHE 13.0
mm ® 707 (Fig. 2) 2EBMELE LTHW, fWE
B AY v F (FGS-50X-L, HAEFE Y v K) OHlER]
BERFHA 5000 of DTV IV 7+ — A7 — ¥ (FGP-5,
HAEES » K, Fig 3A) ICHEKE L 72 BEIE EEE (Fig,
3B) WHTHIA L& EE L, FEERicgtL 7z,

HWIREYEE 20 CRRT 2 FETH D ARFH 4
DRI L, SEM EOEAEIEFETOKER
Bx BT %5 4OEEHERY, 21.0 mm d SSK (< =—,
Fig.4A) & NT @ WaveOne Gold (NTW ; Dentsply
Sirona; small : S, primary : P, Fig. 4B), % & CMic JIZAI
(NTJ; ~=—; I, I, Fig.4C) #HuvT& 3 AT >
BRI % 1T - 72. SSK #1%, OSSK @ #10 £ @
#1512 X 2 4phER, @912V —<— #1(Largo peeso
reamer #1 ; Dentsply Sirona, Fig.4D) i & %1% 185
7R, @SSK @ #20 & #2512 & 2AREILATELZ 1T - 7=,
NTW £, (DSSK @ #1012 & 2 Z2@fEZE (F2y o —
Ta v RROWEIGEN T 5 L 5 HEHEICRRLTMIC
77 AV EMED T HRIED) L@SSK 0 #1512k 5 2
A4 P2 (IREOPSMEERE TR L—RHRSh
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Fig. 1 A prototype stenotic root canal model and X-ray image

A : Mesial view. B : Labial view. C : Lingual view. D : Distal view. E : Lip-tongue projection. F : anterior-posterior pro-

jection. G : In the dental X-ray image when the physiological apex point arrival indication value of the electric root canal

length measuring device is reached, the tip of the SSK #15 is within 0.5 mm of the anatomical root apex.

Fig. 2 Experimental sample

A : Lateral view. B : Horizontal cross-section of the cervical area. C : Root apex view.

Fig. 3 Load test stand
A : Digital force gauge. B : Model fixing device.

72 FEEREY) DR, @500 rpm/30 Nem 12 H5E L 72 b
V7 avita—)zrYy (X-smart plus, Dentsply,
Fig.5) IcHHF L4 7 4 24 —FF— (JIZAI 4 Y «
AF—=7F—, v=—, Fig 4E) I & 2IRE R, @
Frvzavie—rzrory(@ARLovyFayr—F4
YZE—vay (RIEEEEEY) 1C#E L 72 NTW-S
& NTW-P I & B HREIKIER%1T> 72, NT] & NTW
ERRRICD, @%F1To 72, 3500 rpm/3.0 Nem I 5% E

LEAMLVZay bo—loy vicdEE L JIZAL A
U7 4 A4 —=7"F =k BAREOFRE, @500 rpm/3.0
Nem D bvZavira—ibry Y c#HE L7 NTI-1
& NTJ-1C & 2 REILKIZ % 1T - 72 (Table 1), SSK
i, A—H—BRIKET 7497 (EFEETOR
EEEDYIYHEAIRIEY) 23R L, 774 VoA
FNZHEAD 5 0 & EPRARFLOZERIC I, [BlERERET
37 L, FHEAAANDT 74 VDb hk b #E?
EIMZ R OIRRTFHENCHED 5 HETIT> 7. NTW-S
ENTW-PUE, 3EIORy X277 E—v 3 (AiEEE
Z ENARICHE» LB L, oo KO IcElET S
BB ATEED) 2 194 20 e LT, fEEBIET
%% Cffo7z, NTJ-1 & NTJ-11iz, 3EDT S v v
TE—vay (774A0VEFE LT LR EBET 2IEE
BATBEED) 2 194 270 E LT, fEEEIET S
TFFo72. SSKEED #20 L #25 O, NTW B NTW-
S & NTW-P of#f, NTJ#® NTJ-1 & NTJ-1I o fic
%, #15 L #20 D SSK TUAEF 2l —v a v (Filg
7740 v 7W) %4757 (Table 1 £#HD®). HEHA
KIVEHIIIREN %2 288Kk il L, IBARENGEE2E
ABTRCER S mL DYV v PIciEA L 2K &
LIRE S EIT o T,

BEIRKTE T 1E, EEEYIBAIE > SRR o
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Fig. 4 Instruments
A :SSK (From left to right : #10, #15, #20, #25). B : NTW (Left : small ; S, Right : primary ;
P).C: NTJ (Left: I, Right: II).D : Largo reamer #1. E : Orifice opener.

Fig. 5 Torque Control Engine

WEFLETRCORMENEEZ, TYIIVT 5 —AT —
DT 01 B o lE Mg TREFNICIT - 2. YIHIIEY 7
F (MY 2% A USB Ver. 1.02, HA¥EHAEES) Cosk
L, HUAARE 5 SR EMGORATEOEME, KK
TR 2 B L 72, Kruskal-Wallis BEE 1 & » f&AT
L, 3% E BT I Steel-Dwass fIE 7% 6 NI
Bonferroni i & b fT- 7z,

nB, WEIEKEEROR Ty 7Ly VK, BE
Bezpgl, MRADO LI v AR—FT—vavyHFicBHLT
X, MiFEOHE, FUIINT - AT - DR, <A
a2 a—7 T ToOBRRILOIERBLZIC X D RATIICEE
fili L 7z,

SSK #, NTW #£, NTJEiE, &I T _XTOREN
K EDRARTLICEREL T b, REILAHERO
ATy 7, Ly, A EICET A MiE L S OHEE %
Pole, TUVINTA—RAT =Y DEFE s R4 7
0 Z2a—7 T TORRILOIEKRBELZOER» 5, R

Fv 7, Ly, i, FSURE—F— 3 IR
INEhroiz,

HUAARESRDO KEDP o727 714 ViE, SSK #T
#25 (FH91E : 756.41468.9 gf, Fig.6A), NTW #T
NTW-S (CE¥fE : 4874+2478 ¢f, Fig 6B), NTJ#T
NTJ-1 (FME : 387.7+165.8 gf, Fig. 6C) T& b, SSK
#25 Tk O KERMEZIRN L, BISESMEIRD KE
Motz 7 7 AV, SSK BT #25 (CEHMH : 886.3+385.7
gf, Fig.6D), NTW #: Tl NTW-S (Pl : 243.7+
1251 gf) & NTW-P (F¥{f : 241.9+1407 gf) 23 FIE
ET®Ho7 (Fig.6E). NTJETIZNT]-1 (CFH{4 :
3442+1168 gf, Fig.6F) T» b, SSK #25 Tk h K&
mEZER L7z, 3BT BT BRI AR BB o fif B
EHD % E NI (Steel-Dwass BRIE) #1T-o 7-f55H, SSK
BEIIIF LiAA - Bl SR EEE BIZ, #20 & #2518V
T, #10 (p<001), #15 (p<001), #15 VA EF 2L —
v a v (p<001) L ORITHEEZZD 7 (Table 2A).
NTW #i%, HLIAARMETE Y 74 A4 =7 F—,
NTW-S & NTW-P 23 #10 & #15 £ oI cEEZE (p<
0.01) %228, Bl EH EME T NTW-S & NTW-P 22 #10
E #15 L OTHEEZ (p<001) 2@ 7= (Table 2B).
NT]#EFLiIAA - Bl &K EME L DI, NTJ-1 &
NTJ-IicBWw»T, #10, #15 #15VAHEF2L— 3
v EoTthEEZE (p<001) %5 ® 7 (Table 2C). 3B
b, L LIEZIA FARTHM LY A XD/
EVT7 A kb, REIBEKEBICHER L7234 ok
FEVT77ANDIEIDBEEERR L.

TR AR AR R D31, SSK #E2S 1423 #, NTW #
23 820 >, NTJ #AS 1420 T, Bonferroni %1 &k 3%
HMR T SSK # L NTW BB &K O NTW #E L NTJ #E &
DI TEEE (p<005) 2#Rd7- (Fig.7).

SSK #IC B 1F % #20 & #25 A aHIE KR 12 99.8
, NTW Bz 817 5 NTW-S & NTW-P o &5t 46.8
b, NTJBHC B3 3 NTJ-1 & NTJ-11 043 109.1 7
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Table 1 Procedure of root canal preparation

SSK group

(DChecking penetration using SSK #10

@Root canal shaping using SSK #15

(®Enlargement of root canal orifice using Largo reamer #1
@Root canal shaping using SSK #20

(B®Recapitulation using SSK #15 and #20

®Root canal shaping using SSK #25

NTW group

(DChecking penetration (negotiation) using SSK #10

@Formation of glide path using SSK #15

(®Enlargement of root canal orifice using orifice opener (500 rpm/3.0 Ncm)

@Root canal shaping using NTW-S set to reciprocating motion on the torque control engine

(BRecapitulation using SSK #15 and #20

®Root canal shaping using NTW-P set to reciprocating motion on the torque control engine

NTJ group

(DChecking penetration (negotiation) using SSK #10

(@Formation of glide path using SSK #15

(@Enlargement of root canal orifice using orifice opener (500 rpm/3.0 Ncm)

@Root canal shaping using NTJ- I set to torque control engine (500 rpm/3.0 Ncm)

(BRecapitulation using SSK #15 and #20

®Root canal shaping using NTJ-1I set to torque control engine (500 rpm/3.0 Ncm)

(gf) A. SSK Average of pushing forces

165

(af) B. NTW Average of pushing forces (af) C. NTJ Average of pushing forces

1,400 1,400 1,400

1,200 1,200 1200

1,000 1,000 1,000

800 800 800

600 600 [ 600 i

400 400 400 ! T

200 i : 200 200 ' I .

0 - i ExE fY I—— —_ 0 | e b i
K#10 K#15 largo K#20 Re K#25 K#10 K#15 orifis NTW-S Re NTW-P K#10 K#15 orifis NTJ-1 Re NTJ-1I )
(D D. SSK Average of pulling forces (ef) E.NTW Average of pulling forces (@ F. NTJ Average of pulling forces
0 == —_— T 0 == —— . — . 0 r=r"mmm = e

—200 —200 | —~200 | - -

—400 —400 . T —400

—600 —600 —600

—800 —800 —800
—1,000 —1,000 —1,000
—1,200 —1,200 —1,200
—1,400 —1,400 —1,400

K#10 K#15 largo K#20 Re K#25 K#10 K#15 orifis NTW-S Re NTW-P K#10 K#15 orifis NTJ-1 Re NTJ-II

Fig. 6 Average of pushing and pulling forces
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Table 2 Multiple comparisons of the pushing and pulling forces

A. SSK Kruskal-Wallis test
Chi-square * % 1 p<001
value p-Value * 1 p<0.05
pushing 58.363 p<<0.001 * %
pulling 55.743 p<<0.001 * sk
K#10 Steel-Dwass test
K415 pushing 04760 * % p<00l * :p<005
pulling 0.9947 K#15
pushing  p<<0.001% *  p<<0.0013%* *
largo .
pulling 0.2755 0.2808 largo
K#20 pushing 0.0028 * * 0.0088 * * 1.0000
pulling p<<0.001 * * 0.0026 * * 0.0057 * * K#20
Re pushing 0.9814 0.9935 p<0.001 * * 0.0094 * *
pulling 0.3040 0.8401 0.0074 * * 0.0088 * * Re
K425 pushing  p<0.001l3* *  p<0.001* * 0.0336 * 0.0892 p<<0.001 * *
pulling p<0.001%* *  p<0.0013* * 0.0057 * * 00027 % % p<0.001 * *
B. NTW Kruskal-Wallis test
Chi-square * % 1 p<001
value p-Value * 1 p<0.05
pushing 62.086 p<<0.001 * %
pulling 60.263 p<<0.001 % %
K#10 Steel-Dwass test
K15 pushing 0.8725 * % 1 p<00l * :p<005
pulling 0.8374 K#15
orifis pushing  p<0.001* * p<0.0013* *
pulling 0.0123 * 0.3120 orifis
NTWS pushing  p<0.001l3* *  p<0.001* * 1.0000
pulling p<0.001* % p<0.00l** p<0.001* * NTW-S
Re pushing 0.9996 0.8758 p<0001#* * p<0.001%* *
pulling 0.9904 0.9920 0.0896 p<0.001 * * Re
NTW.P pushing 0.0011 * * 0.0145 * 0.0697 0.1149 0.1396
pulling p<0.0013* * p<0.0013* * p<0.0013* * 0.9993 p<<0.001 * *
C. NTJ Kruskal-Wallis test
Chi-square % % p<001
value p-Value * 1 p<0.05
pushing 66.523 p<<0.001 * %
pulling 58.800 p<<0.001 * %
K#10 Steel-Dwass test
K#15 pushing 0.5443 * 3%k 1 p<001l * :p<005
pulling 0.2989 K#15
orifis pushing  p<000l%* % p<0.00l* *
pulling 0.0228 * 0.9759 orifis
NTJ- 1 pushing p<000l%* % p<0.001* * 0.8455
pulling p<0.001 * * 0.0017 * * p<0.001 * * NTJ- 1
Re pushing 0.9477 0.9302 p<0001#* * p<0.001%* *
pulling 09974 04817 0.1418 p<0.001* * Re
NTLII pushing  p<0.00l3* *  p<0.001* * 0.2581 0.9909 p<<0.001 * *
pulling p<0.001 * * 0.0017 * * p<0.001 * * 0.9659 p<<0.001 * *

H45
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(sec)
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150

100

50
0 SSK NTW NTJ

Fig. 7 Comparison of preparation times
for groups with different file sizes
Maltiple comparisons : Bonferroni correc-
tion (* :p<005)
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(sec)
120 %

100

80
60 * %
1
40
20
, & = &
K#10+ K#20+ K#10+ NTW-S+ K#10+ NTJ-1+
K#15 K#2 K#15 NTW-P K#15 NTJ-T

Fig. 8 Correlation between forces and total prepara-
tion time
Mann-Whitney U test (% % : p<0.01)

Table 3 Average of total preparation time

A, SSK correlation coefficient (r)
K#10  K#15 largo K#20 Re K#25
pushing forces 0.631 0030 —0483 0.030 0.243 0.394
pulling forces —0639 —0544 0433 —0.183 —0.440 —0.016
B. NTW
K#10 K#15 orifis NTW-S Re NTW-P
pushing forces 0368 —0272  0735* —0807** —0816** 0.145
pulling forces 0430 —0264 —0361 0.493 0.267 —0.741*
C. NTJ
K#10  K#15 orifis NTJ-1 Re NTJ-II
pushing forces —0.525 0.628 0.079 0.032 0411 —0.689*
pulling forces 0574 —001 0425  —0153 —0.609 —0.033
* % 1 p<00l * :p<005
T, 3FEL b #10, #15 7 7 A VAR O AFHEKRE
EURsf & ORI TERZE2RD (p<001), ZHEd L1 x =

T34 FRATHHALLEY A XDNEWT7 740 4D
b, WERAERICERL729 A XOREVT 74 LD
135 AL KT A5 E A - 72 (Fig. 8).

8 & R RTE IR E OMEBIRIFR T 1F, NTW FHic B W
T NTW-S Offl LIAARE (p<001) & NTW-P 05| &
WERECTADOME (p<005) %, NTJ#ETIE NTJ-1I
O LiAAMETAOMHE (p<0.05) 2#®. SSKHT
WIAERE AR S e o 72 (Table 3).

RETREE T, BEIIIERTZR, AL RE e & i
ek v RENOEELEX D, FELRELHERT S
7o DICBELMERIEAR1TS OPKEATH D, 20k
DI, MRILOBELHHEIEZECHD, AT v 7P
Ly, T, PSS UvAR—F—varhEREIT
ER KRR TLICHESICEET 2 2 LN E DO CEEL I
3. FRCIRBERESCEMBRE ClEf = v L P Y= X
vhEREKTZE, UMU—=bXYMEEREELE S
D, THRABICERT %70, SSK 7 & ORREEMH
HOIELWHE O FWIcBER L TE L LpIHETH 5.
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PAERAE L BHRE ORI IR TH 2 LI D
NT 2T 2Bc b, I #HIT SSK &% v TIRA
LANDFTLT T =2 a R T I4 FRRDEREITS

EOERTH 57-9%, SSK CIREBEE 2R TE 52
LIZEDbOTEHETH S,

SSK ORI ISO # Bl b, SO ERD 7 7 4 v
No. @ 1/100, § /b5 #1513 0.15 mm, #2013 0.20 mm,
#2513 025 mm T, T§RT02 57— 8—EPWEIH T
5. —77, NT 3BT LD ISOHBICHERLTE 5T
NTW-S Oz #20 (020 mm) T 07 57— 8— (L
T, 020/07), NTW-P % 025/07, NTJ-1 & 025/04,
NTJ-111% 025/06 TH 5. BRAICJIZAIA Y 7 1 A
F—7F—13025/14, SV —<— #1 DERIZ 0T
mm<ThHsd, FVI4AF—=—TF =9I T) —<—
&, REBORFRIERZHWE LTw a0, Kif
TOFERICE W TIRARFHANDIH LIAAMEIZ S 2 RE
50, BIEREMEIXIZEAEDPD SR L
PHRETE B,

AATHIE, WRAMYITOERE #20 HHY (3020
mm) & L, 77— =% (T T AR oS 2 (ER L,
R EEE O FER 2 A, Zhid, #15HY
(@015 mm) LUF OERTHIEL 72BRic, BERER I
REHNOE#EZ - THEPEL 2D, FL—=v7H
ANTHE LTERWTRBZWEHML7-7-20TH 5, F
Tz, WAESFET 2 BRE CRAEIEE2 S 2T T
WHRET NI ORAEDE L, T— =D EbDTHIE W
BEMNL L Abhs I Y, THUIECE, i
DB OIREDR LW L, YFBETINE TR LA
THOEEEICES 2 itk b, EFHATHRICRD S
NDRFEIGIUT 2UHIER, +o%Ty 7 AER
WO G2 FRETH 2 LHIBI LIl Th 5. SRR
WfsER & D, TRTOALHMICE W TRRILINES HEZ
THRIENTERI LS, BPHEZM DT, 7,
ELWIREIERIBREERZITY LIk, AT v 7,
Loy, B, FIVAR—T—varvEERELBIL
2L, WERAEABE TN TELATE TS
BIEDHERINT, AT v TRV VERECEE
iE, 77 ANVIREEREEZ CHEETE T, MEREN
WHEAAENT WD “BHER" 2B L2 L0 TER
{iph, WEEEEIC “AYAY” EY5 L5 kEH%E
x5, RERTIE, BEZBALALMEEZEST, T
RCOffiE L, BEOERREEMRL 72 £ ZEERE ©F
HELTW, F2, TV ITIF—RAF —Y RICEERE
NGO 2MBYEIED EAEb Ao hiad -
Tete®, ATy TRLy VEOMIE o7 LB L
72, 5z, RATHICIZEHMEEINEGLTEST
SEOIKIEHIE, T7 7407 LRGIEE ST

7 He8E His

up

LTV EE, 2FEEELTED, TYIL
T — AT =V DI, w4 7uRa— T FTTORR
HOIRBELEDLET, RRALOFSI Vv AKR—F—
TavEERLLEBG ol LRI L 72

FERUIARE R0 E 88 O AR BRI AR LB R R E O
BT v 7 ZFREGR T, #15 SSK 0 el gl AR
Feli 5 05 mm RENFICH b, FKREOFEHHIALE
WWIEMLTWw3, 60, BRLFEFTOIEKEGE
o L IREERASG N BRIFR ATHTH 5 2 23,
TCIHE L - ERERE oK RE» SHEI N T» 2D
D, REBRKEHBER L VERPNS L, 7—8—0D%
WIREZRE LI LICED, 027 —8—%FF % SSK
TORRFENDOEBRFICIRERE ORI 2 HETE S
ANLHTH D I ps, BEINZIZNENT ORERE» S b
HTF o,

AkchHrniE, cnEcHuSN TV ATHEE
TRELIATH DD, ZNHRREVPKRL T —8=
KE WD, RALHETHV VT 74 VOB E X
AR, avibo— VLt LCfERHTAILENTE R
Mot 2T, WEBRKUBICHEHNTZ27740&0
INEWVH A XD #10, #20 L KE WY A XD #20, #25
DT 7ANMERBEDF VIV T 5 — 25— OIHER
& % IgRET U 72,

SE O HFNEFT TR, #10, #15 & H#EL T #20
#25 DIE 5 DL KTERE O E S E BICKE W T LA
HHL 72, FE 2B ZHREE ORRSE & BEN R 72N
MrORERE» D, ZDIEEAEH #20, #25H L LA
B EFHRFCIEEERE B Oh EEZ OGNS, Th
bh, BEROMOREOREE S FEIERETH L H D
O, RANLHEIFFEERCEET 2 2 L& <, #10, #15
THEEICHEABE T H 5 Z L AR SN, #20, #25D SSK
AR IIBHEER SO NIATHTH D L VR D,

FBRICBR L, AR B HIE SR ICLE L 7 REET
[EEST 2 7-0IcUAaENIcEH L2z, 6145 EIE, 1’
BRIV R 2R B L AR BE & D OEPUE & SR L
RN OFEEAW T — & TR T2 2 L2 HE L,
2T, HEMBROESRVEDZRIC X ZREE~D
7 7 ANV OEMERZEIC & B SN~ OB % RIS
57, BEHD 5 130 mm DHE TARFETIW L T s
ZHBRL, oA EERICHELL. nickd, |
BISKIERIED 7 7 4 )b EVERE & O OIRPUE A iR =
DY CIRHBER L LTEL I LNTELLEEZS, 5
%13, HEBEUNRET S & BRI TV,
WECTOEHEBREZBEL, 27y 7Ly VW, #
L, FIURAE—F— a v EEL RS S
BoOBERE2ERT2 2 LM TH 2.

ARG D b AR TICRRILICENET 27200 —>
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DHEE LT, SSK Z2HWT, [EEETIERL, 7740
ZIEEAAICOT 2R ORD ZMA B SRRNFHICE
W, WEWKT 245055 5. HERECZIHRE Ok
KIZHRRIC X, FRCIRRILICENET 270 0RAD T 7
u—FE LCHERATHE., —EAT Y 7Ly YVEFK

LTLESE, AVYFLVOREICRE S Z LRI 7
b, MEMAESHREC 2 2. FIRENIC7 714 uh
HBZEEBHEBEETEAML 225, BEEICHED 5 HE
BH D, KFFRICBWTD, SSK HHRFIZ7 74 1) v 7
LIEWARDHLT R0 2ERE LRESREL S
CIREIERIZ 2T > T 5,

NTW (& BEHE b 12 150° [A]#5 L 72 %%, 30° B[Rl b
RT3 Ly yar—754 v 27 E—v a3y (KIERE
EE)) CEHAT A, ZhiFNT U R R T g — A EREE
DFEBZBELTEDY, ThIck b BHZBIKL T, [
UIEIcHERT 2 7 7 A VOBITZ T 2 L Shs, E
££020 mm ® NTW-S 225 0.25 mm O NTW-P {# Fi 5
IR LAATRESKE P LDk, NTW-S D57 —
R=PH07T, 754 FRSRICHHLE #1550 H K
WZElhs, REBEEZRESBRTAIEERD, WL
AAFEPKREL 2501 L, NTW-P & NTW-S &
L 07 7 —s8—D7z%, NTW-S X b & IREHA
mBD L, WLAAMEL /NI ot LRI N
%, Zhickb, NTW-P Tla/h& % cEm ik
KIEEBTET L eEZ NS,

i ERERCHEMT 5 NTJ T, NTJ-1 & NTJ-1I
DHEAHME LS 025 mm TF — 8—1304 & 06 TH
b, 794 R AT % #15 SSK 5 NTJ- 1,
NTJ-1 LT B IEICRA T — =R EL kBT
&, MEDOHLUAAMEIZ NTW IZEKRESRENEL 72
PolcbtEZLND,

SSK Tl&, hEd2fEa NT & H# LT, #l LIAAR
BB EKESMELDICHD TLOREIVERZRL .,
#20 TII NT #EEL I L Ch e REREEZ R LTV
Wiz, #25 TX O RELRMEDLDH D, RIEKEEF
b EL 2ol tEZX NS, THIIIREE L ORD
EHARE CIAGE T & U 5 % Tlo B2 B
L7z EzREWNLTB D, HNERA CREERE 2 M
L7zt HETHERE o EE—K LTS,

—7 SSK T, FE5HIC BV CHE LA RERE O
MHCHBEBAR S A b Niedprolz, FHY —<—t 774
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Mechanical Analysis of Root Canal Enlargement and Shaping
Using Stainless Steel Hand K-files and Nickel-titanium Rotary Files
in Newly Developed Artificial Teeth with Narrow Root Canals

Krrajima Kayoko, Yokosuka Takashi, ArRaI Kyoko, SHimizu Kota ™,
YARITA Masafumi, MATSUDA Koichiro, Isam Mizuki® and MorozuMI Toshiya

Department of Endodontics, The Nippon Dental University School of Life Dentistry at Niigata
*Comprehensive Dental Care, The Nippon Dental University Niigata Hospital

Abstract

Purpose: In recent years, the lifespan of teeth has increased, and the number of root canals with a ten-
dency to close has risen significantly. While innovations in visualization using magnifying glasses and dental
stereomicroscopes have advanced, the importance of endodontic treatment utilizing finger-tip sensation has
also been re-evaluated. Therefore, we developed a prototype artificial tooth that simulates finger-tip sensa-
tion in narrowing root canals and previously reported in this journal the results of a questionnaire survey
after root canal enlargement and shaping. In this study, we evaluated the usefulness of the prototype based
on the results of mechanical analysis during enlargement and shaping.

Materials and methods: The prototype narrowed root canal model (B13-NS. C. 96-#31, Nissin) was made of
epoxy resin and featured a straight root canal with no taper, measuring 20.0 mm in length from the incisal
edge to the apical region and 0.20 mm in diameter, resembling the morphology of the left central incisor of
the mandible. Five dentists specializing in endodontic therapy performed root canal enlargement and shaping
on three teeth each using a 21.0 mm stainless steel hand file (SSK) and two types of NiTi rotary files (NTW-S
(small) or -P (primary), WaveOne Gold; NTJ-I or -II, JIZAI). The pushing load, pulling load, and enlargement
time were recorded using cutting pressure software. Steel-Dwass tests and Bonferroni-corrected multiple
comparisons were performed.

Results: The maximum pushing load was #25 in the SSK group, NTW-S in the NTW group, and NT]J-I in
the NTJ group. The maximum pulling load was #25 in the SSK group, NTW-S and NTW-P in the NTW
group, and NTJ-I in the NTJ group. In the multiple comparisons of load average values by file type across
the three groups, significant differences were observed in both pushing load and pulling load: In the SSK
group, significant differences were observed between #20 and #10, #20 and #15, #25 and #10, and #25 and
#15; in the NTW group, between NTW-S and #10, NTW-S and #15, NTW-P and #10, and NTW-P and #15;
and in the NT]J group, between NTJ-I and #10, NTJ-I and #15, NTJ-II and #10, and NTJ-II and #15. The
total expansion formation time for #20 and #25 in the SSK group was 99.8 seconds, the total for NTW-S and
NTW-P in the NTW group was 46.8 seconds, and the total for NTJ-I and NTJ-II in the NTJ group was 109.1
seconds. Significant differences were observed between the total enlargement formation times for all three
groups when using #10 and #15 files, indicating that larger files resulted in longer enlargement formation
times.A negative correlation was observed between loading force and expansion formation time for the push-
ing load of NTW-S and the pulling load of NTW-P, as well as for the pushing load of NTJ-II.

Conclusion: Root canal enlargement formation was performed using a prototype narrowed root canal
model, and significant differences were observed between smaller-sized files (#10, #15) and larger-sized files
(#20, #25)in terms of mechanical analysis. Combined with the results of the questionnaire survey, this study
suggests that the prototype root canal model is useful as an artificial tooth capable of providing finger-tip
sensation, especially when using #25 files.

Key words: narrow root canal, finger-tip sensation, development of artificial tooth, mechanical analysis
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Fig. 2 Lateral movement on the right working side in occulusion

Fig. 3 Dental X-ray taken at the
time of symptom onset, 4
years after orthodontic
treatment maintenance
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Fig. 5 CBCT radiograph at onset of symptoms
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Fig. 6 Dental X-ray taken during root
canal treatment in progress
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Fig. 8 (A)Lateral movement on the right working side in occulusion. (B)Lateral movement of the
right non-working side in occulusion. (C)Occlusal view on the right working side during

lateral movement.

Fig. 9 Dental X-ray taken during
9-month maintenance
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Fig. 10 The relationship between excessive ortho-
dontic force and pulpitis
Modified from: Yamaguchi and Kasai, The effect of
orthodontic mechanics on the Dental pulplﬁ).
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A Case of Apical Periodontitis without Initial Caries or Periodontal Disease

Hosono Takaya, UETAKE Takahiro, Kamiva Naotaka™ and KoMiNE Chiaki™

Funabashi-Nichidaimae Sakura Park Dental Clinic, Kenkohkai Medical and Welfare Corporation
*Department of Operative Dentistry, Nihon University School of Dentistry at Matsudo

Abstract

Introduction: We report a case of apical periodontitis without caries or periodontal pockets, in which pulp
necrosis was probably caused by circulatory impairment due to external force on the periodontal cavity and
ensuing blockage of blood flow to the side branches and subsequent traumatic occlusion.

Case: The patient had undergone orthodontic treatment at our clinic from late March, 2014 to mid April,
2020, with a diagnosis of skeletal maxillary prognathism with crowding. She visited the clinic on mid Novem-
ber, 2023, complaining of pain when biting the lower right canine. No cavity was found on visual inspection of
the lower right canine. The probing depth was less than 3 mm and there were no signs of inflammation in
the marginal gingiva. Although there was pain during chewing, there was no spontaneous pain, and vertical
percussion and apical gingival tenderness were observed. Radiography revealed no signs of pain in the
crown and gingiva. No radiographic images suggesting a cavity were found in either the cervical region or
the mandibular canine. A radiopaque circular area measuring 5.0 mm? was found around the root apex of
the mandibular right canine, and the proximal periodontal cavity was enlarged. The diagnosis was noncari-
ous apical periodontitis, which was thought to be secondary to orthodontic treatment-induced periodontal lig-
ament enlargement. Root canal treatment was performed from mid January, 2024 to late September, 2024.
The radiopaque areas of the root apex of the mandibular right canine and the enlarged images of the peri-
odontal ligament cavity proximal to the root tended to disappear, and root canal filling was performed on late
March, 2025. The root was then reinforced with a fiber post and core resin, and the access-opened cavity
was restored with a composite resin to correct the crown shape, with the aim of reducing the burden on the
mandibular right canine due to the wear of the guiding surface over time.

Conclusion: Regarding the cause of the onset of non-carious apical periodontitis, because the periodontal
ligament cavity of the mandibular right canine was enlarged, stress on the periodontal ligament due to ortho-
dontic treatment and subsequent occlusal trauma after the treatment is suspected. To diagnose this condi-
tion, anamnesis going back several years and confirmation of a history of orthodontic treatment are neces-
sary.

Key words: periodontal ligament cavity expansion, apical periodontitis, occlusal trauma, orthodontic treatment
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