2015 4F 10 H 381

HBa s 58 (5) : 381~390, 2015

RS FEHE b D T T BARE T 1 BE 9 % B IR A 52
— BT 0 RIS & TR 1k o e 17—
KOOk WEE B F L

VR B RER AR ABE B2 ATt Sl A2 5
RAV A (2

ek

HEY » mEEREITHEORFEGEIEE b O TR T, ERERCBLTRVBRIREMELEZ STV
%, MEBRETT O FHZW S EIC 2 5 2 LT, RICRET 2 BRI GIC & 2 IAHIPH 72 S8 B kY
ZEEET 2 2 EAARETH B, ABFIEIE, RE TG O RE RIS 2 5 & U CHRRBET & R R oM
BHRIRZ AT L, BRI T O RIS WA E T 2Pk 32 2 L2 HIWE L e,

MR E TR\ RN R L 72 R 420 44 (27~84 %), 459 FERI D RIE MR IT I &2 sk & L7z, R
P ARG TR O E AR IR I BARBT & 2 Wi S, BRIRREIR, = v 7 RRFTH, SCHEETEE L k2 ERR
KR U CHRIT & OB 2 TE L7z, ok, MR OMEEZ M I R ERBEMEET R & ABHEE
R DEEHE CTITo 7.

AT HEARAEHT 1 50 AT R S AFFE L, RN CIE THERARD? RS %o o 7z, MR T2 SOG4
WL THED N, WIRBET ORI T v 72 28T R (Perilateral radiolucency, “Halo” radiolucency) (&4
D 20% %78 LT, 135 OIEGNIHERZ 8 & CIRRRZE & OfERIZM 2 mEE L U7z, R HEREME I
X DHEEZWIIERTH - 7z, WRBITED 80% &, HEGIREO 278 X ORER 1/4LTOR A + a 7iE
HlcdH -7z,

fitiam © RAET O BN I EIIS IC L 2RI LB v 7 AR RS EHTH b, WEZHNICIE
PR ERBERESEIT R &b THHTH o 7o, WEREZOREHRRBEITH LICE, BER 120 EoR 2
FaTrPEHTH LI ERRBINT,

F—7— K mEREREAT, WEHEEBEMEE, K2 a7y, EKRPTR

BEEFEGT  AHEZ

T 238-8580 M) BRMEZHE IR KT 82 AR B RERSE KL AT B A2 P s e
TEL : 046-822-9527, FAX : 046-822-8856, E-mail : n.ishii@kdu.acjp

XA PR 27T AET A 15 HY/ZHL PR 27 4E8 H 17T H

DOI : 10.11471/shikahozon.58.381



382 H A & & & & % M &

#

[

El i a2z, WEIRBATIC X 2 oI L
292% 3V, F 72, cracked tooth syndrome L FRE N 2,
RAE - BBEICET 2 ATERBET A 30 mAR~50 KR
% FERE L, HRHERSIC W& KRR Rt IR 2 57
ZCHRBET 3 BENEML T 22, AR I RE
BB TR W25 2 EA% L, BRI o ff Ik
LRI R A RET 2D E DO CEETH S &
FEzohd, MBRHITOREK, i, 773> X0%
GURABR, WAEE, Xe%E, BEYE X Ok
Wiz L OREEARIN T 359,

— R BRI BT ol D S5 RIS X, N4 P T R PR
Ty b Fu—t vk b MERERE, BNEHEOG
t, BWRZICX 2EIZEZT > T LD MEEZHNIZIE
HThd), Fi, Ty ARATRICBLCHEREED
PEr “Halo” JRZSASBEHLRHT O BRI © & 5 A3
PR BT R T RF 12 1 SRR )3 A S B Ve I VMR TB B 3 [
R EHNS N, F, a—vE— LEEEREE
(CBCT) %ML Cd, @ik oMBEWE RIEE2RT
CLRTHRETH LM EZW T 27-0I1iE+9 Tk
WO ERAE S PR SRR L B R S AR B 2 S S
52 &C, WIRBZSC RN OMEE LM RIREIC 72 -
7o, X6, HRBET O RHIZHKIC X - TRE NELR
P & RFBEEMROIGHIC & 2 SEARI T B PR AR
DOTREEIEE b OO H 5.

fEe D> & T E B AT T 8 13 8 N E D B 5 H3EH & A
T, Seo 5WIFTEHE MBI U D 79% I3 B PIREEALE
ThHoll tx2HE L, T, HPEANT3IED BB
U 7= PR ALE B D 3.7% 7, #hic 72 o 72 B
HEALE D 11.0% ) 12 FE WA IT 2530 5 h - L)
% L7z, Cohen 5 & A HARAIT 227 8% KT L 72 4
B MR B 1 40 % DL o> _REE/NE M - KB 0
BICH BRI C0wd 2 L 2HE L, Witk EE:
ML, 61, BAFERTHROXAEE D |E
PRI ORE L BETH b, LHEERO IR
IS LTV 3 EEZLNTL B2 KR %
FHALZERA a7 oMESCES & EREITFAE L Ot
BIRICBE S 298134 <, XAFEMENC X 2 IRMT
FIEANDWEBITT 7 A N— KR FVEERSEER R R
EWE OB RESRAS T 2 LHEShTw3Y B
5, FZX ba7 OMBERBENY A7 2T 57012,
BEERA NS 7 74 N—KR MBITFLODOH 2,
X5, FAFORX L ERBITAEICIIMHBBERY b
b, RAFPEOVIEEERBITRE D0 2 L RS
WD 5 RB I T 3T,

H58% 55

FERICB O T AFE ISR R P a7 i &
NTWw52, $HERZ Fa7oFEPE S LT &
OHBBIRZ R L 2B E Y ofE#E—8, L vk,
Tiabb, WREITOZEIZE LD CREET, HEZH
W2 R SRR R S0 i B R O TE 22 D A S B &l 72 T
HBThBHI DS, BIKHERES D Chrol bFH
A HND. YFEEETIE, 2006 FH 5 HEPEE IR 5
REEMSR 2 E AT 5 & & CHRIRBEIT OMEE 2 W % ARk I
T AL, Ty 72 A (DB y 7 2/
AT L & ORI 2 ST % 2 & CHRARBET o RS &
ML T BT L ARBERLTE .

AWFTEI%, FIBRHCEERIER E =y 7 A2 EIC K 5
A7) — = v TR R DS HEE S WT S 7 B R
EFEGNC R LT, = v 2 ARATR, XA G0 H E,
TEREB L ERZERRMICEET 22 LIk > T, W
Wt o BIASWIE L & SCB & RARBET o AHEIBI R % BH
ST L, HRBITRAEZILT A2 L 2N E L,

B L OHE

1. AEFRE

J\7 EHREHC 2006 45 5 A2 5 2015 4 6 H Ik L 72
HAE 420 44, 459 FEGI O ARE FiIE % FENE (IR IR 5
DL ERGE) Lo mERRETTEENRE LT, Ty Y
ZHRFTR, B X OEZ b a7 EEZ S8k L RIRET & o
BN 2 FHA U 7, TR(E BRI T 8 3 S IRE AR B &
U EEE TR E L CORREL, WghigE cRETSH
PEBEL RO SN, YRy 7 AT R,
Tamse O BRBHT 94 (Tamse 94)Yicfit > TR Y
V== 2 %ot Ty 7 AMOFEEDHIE, HE
PRI 20 E L o RHERT 2 B k> THWT L. &5
2, AR bar7 oMy - EEREE Ty 7 ARG HE L&
PARENAER O HEEBIZ CRIS L 7. RIRIEIT O TR
Wiix, BB FEAEMEIIC X 2B NEIZ, &ARHL
EBEROEERZEE X OCREHR (RFLEARTTHEER) OE
BB Cciro 72,

F 7z, MIRHH (2006 455 H~20154F6 H) Ic#lizk £
QA v T F v AIREE L 7 B35 456 44, 503 GEFI o ffits
e AT 2 G FekE e (DU, fEERE RIEN) % x|
BEE U7, (R RIEEERAER (T80, mAF
o, HAMERE, 74 270, WEAKXYT v ) AEAL,
Ty 7 AMPTR T Tamse DBICE T NR W T L 2
ELUCEIRLE, S50, MEARVE SRR JRE FIRZ
SAEDL Al U 7o hEp 2 WIERE & U, 54 DIN OSERT 1% R
U7z, RWF9RIC & T 2 RIETE 503 fERI, saRmT O
HRIKFS W B 1T 3% L 75 W RS SRR BRRED & L CF
IRU 25, BB 7o T L 6 MR ITRER I



2015 4F 10 H

L 7 MEE W I3 T T,

AT H I, BEAER (FT20E, BPAZEAR, BEPAREAR,
74xTw,uH$7/H,L/7X%ﬁﬁ(ﬁm%
), BEER, WA, e AmEERORE,
ToEMmE Lk,

Iy 7 ARREE, Ty 2 ZFRIES TR L REALE &
Fl—&Micfi—T 5720, =Tv 2 AT A VLTV
85— (A—=s8=A4 + (Kerr), CID-3 (BxHHziihf7e
FT)) %M LT ET- 7.

BHREGEROREIRZ b a7 o, KX bay
OME, A a7oREIELE 2 a7 oEEM
BHE, AV PEEREICE D ARHETH > 0 FE
HHE» B LT,

KA Pa7oEZE, v 7 AREBEECHBREICRNY
LZRAbaToRIOlEFHIL, 0, 1/4, 1/2, 3/41C
DL T2, MRIAR R D 5 CE] £ 7 & s i i
KAE TR SHREETE L, RRA a7l
By 2 AREHE, A7, <4 7nRa—TFE»
5, OdERA bary, QUEEERA a7, @77
AN=—FK2Ab+ay, DarRKIy LY r&EAVIa
7 (FRAF%RL) O4FHTHEEL I,

B, RHFRERNCE T 20 R T T ORKATR
Iy 7 AMEE, B FERBEMERGT AR & Ok
B RS A AT RERE A4 AL 2 FEfE L TIEAEREREL 72
KHFZEIx, ~vy v XESERETL TEERPRICEET %
WEIESH ) cito TiTbhiz, F7-, MBI M
ﬁﬁﬁx®%%(MﬁN&%)@Tfﬁn%éﬁbﬂ

. ARETEEAR

%ﬁﬁ(ﬁﬁ@ﬁﬁ%@&wﬁ%)&ﬁ%ﬁ(@%ﬁ
EFcHE 503 fER]) FToBEER, tfE, KA ba7y
OME, BLUEZ P a7 DRI OHBIZN LT ¥*RE
PHOWTT-o7z, 61, BEDHT (Adjusted residual
analysis) 1T &k > CHHEBDOWRE %17 - 7. MATENT X
Statald B & (N js-STAR 2012 2 Fvy, HEZEKAEE p<
005 & L7,

1. BEEH
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Fig. 1 The ages of the patients range from fracture
and normal tooth
* 1 p<005, ** 1 p<001.

LB I EADEED bt (Fig 1), 50 Ll Lok
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WiNT 22 EBRENT,
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e EpEARME T O B & FE L 22 K55, LHATHE 48 A
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(BE—/INFa 51 A&, S5/ 61 AK), ﬁﬂﬁ9&i(w
— K 59 A, KM 36 A, FH=KREE0A),
SHATH 5 AR (i 2 A, Tk 1A, ﬁuZK)d\
WAl AR (GB—/NE 14K, E/NEHE 27 AR), KEHE
158 & (5—KFHM 93 A, HERHME 624K, F=KA
3AR) T, Ait459 4K H -7z (Table 1), *HEARED
MRS FoHE 1 ST 208 A (Fhbp 99 A, It 74
AR, REE35A), /ANFEHE 6K (BE—/INFEHE 43 A,
/ANEIME B3 A), KREH 58 A (BE—KEM 37T AR, K
Fitg 18 A&, =Kk 34), THai 20 & (Fi]e 4
A, MIGIEE 5 A, K11 A), /AINFHE 66 K (5F—/NFH
27K, HEU/NEM39AR), KEH 4 A (BE—KHEH 30
K, BRAW 2 A, BE=ZKRMA3IAKR) T, AEF503 AT
H-7: (Table 1),

MEBTT O FEHEE SRS Eh > 2 DIE THEKAEE
334% T, K\ T BRI 24.4%, ESEREHE 20.7%,

FERTHE 10.4%, FE/NEIE 9.0% DNET, b Eh - 7
DX THERIE D 1.0% TH > 7. —77, EEHRIER D 722 il
RS et B O B FeE A A A SR 1 AT B 41.4%, RHEAN
Fltd 19.1%, THE/AB 131%, FEEAKHEHE 116%, T
FHAFH 108%, TEERTH 4.0% DNETH - 7= (Fig. 2).
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Table 1 Distribution of vertical root fracture teeth according to the location of the teeth

Type of tooth

Fracture tooth

Normal tooth

n % n %
Maxilla Inciser 19 41 99 19.6
Lateral 18 39 74 14.6
Canine 11 24 35 7
1st Premolar 51 11.1 43 85
2nd Premolar 61 13.3 53 105
1st Molar 59 129 37 74
2nd Molar 36 78 18 3.6
3rd Molar 0 0.0 3 0.6
Mandible Inciser 2 04 4 0.8
Lateral 1 0.2 5 1
Canine 2 04 11 2.2
1st Premolar 14 31 27 54
2nd Premolar 27 59 39 78
1st Molar 93 204 30 6
2nd Molar 62 135 22 44
3rd Molar 3 0.6 3 0.6
Total 459 100 503 100
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Fig. 2 Distribution vertical root frac-
tures according to the location
of the teeth

* 1 p<005, ** 1 p<00L.
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Table 2 Clinical symptoms of vertical root fracture teeth

Positive (%)

Percussion 100.0
Gingival redness 81.0
Gingival swelling 37.0
Sinus tract 24.1
Probing depth>4 mm 66.1

Table 3 Location of radiographic appearance of radio-
lucent lesion in vertical root fracture teeth

Radiographic appearance %
A. Normal 24.1
B. Periapical radiolucency 204
C. Perilateral radiolucency 5.3
D. “Halo” radiolucency 16.2
E. Periodontal radiolucency 275
F. Vertical bone loss 17
G. Bifurcation radiolucency 48

HEPFER 81.0%, HEAIMERR 37%, #ifL 24.1%, 4 mm B
LowERT v F66.1% %5 L7 (Table 2).
BEARB T > T v 27 Z R RLIZ Tamse 29488 126> C
X4 L7z (Table 3). v 7 AR & HaREH S (AR EE
WERIC & 2 HARBEITET R % Fig. 3~91C R L7z, 20 ZFh
DX D HE L REFZ LITICRT. A Normal 24.1%
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Fig. 3 Normal radiography finding with fracture line (+)
Y¢ : fracture tooth

(Fig.3), B : Periapical radiolucency 204% (Fig.4),
C : Perilateral radiolucency 53% (Fig.5), D : “Halo”
radiolucency 16.2% (Fig.6), E : Periodontal radiolu-
cency 275% (Fig.7), F: Vertical bone loss 1.7% (Fig.
8), G : Bifurcation radiolucency 48% (Fig.9). BatRhY
oz y 7 AR CEHEEICED bNIZDIFE:
Periodontal radiolucency T, X\>T A : Normal, B:
Periapical radiolucency, D : “Halo” radiolucency @ Ji&
T, WA EE T 2y 7 2RI Ebo T
Bhprote, WITNOI Y 7 ARFTRD, WERZECRR
JRE L OERIPHETH 208, EMMEZEIT-o TV E
HCITRERFINZAUIC & o TR O R AR FJL S HARE
THoiz.
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(78%), 774 —=FKAFTAK (15%), LY &tx
Y (BEXAERL) OAN8IAK (181%) THo T
(Fig. 10).

KHATE (REARE FSHE) DX ABEEME R, ik
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LYy &EAVE (BELZERL) DA 4K (82%)
TH -7z (Fig. 10).
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£ B
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N D EHAESEA 50 FIE R O W\ E AR & b
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n, WE TS O TR RIEG] P EER %R o wE
FEREIE G 2 T w219 W ORER b R
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WA o B PIR 2  0 3R L 7- 550, Hiic BT T 5 C
D%\, WIRIHT O RIZH Iz X b TEETH
LEZ BTV,

AWFZEIC BT 2 BERBBITOZMKNIL, FFFE L TR
BREAROH 2 WE R E L, BECN L
LW H BRI 21T o 168, TR C O U
HEIc e U C PR RO 5. 512, 4 mm B
LOWEET v L OB RED 66.1% 105D 5,
W DRRAT RS IR B X Okt 2 2 &
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“Halo” radiolucency 238 DB D 53, 162% D HFETHED
5 ZI’L7‘:_ 6 O RIX BRI T & ORHBIES E b T
, RN LEAT R 2 ZESERTH 255, BT
[z’éléﬁ—‘@ 20% I LD 5N otz, Ty 7 AMPTR
W HEE AT RS S 5478 Normal 12D 24.1% 1 AR
WHRED N 5, Ty 7 ABTROAICK 55
MW OWEES RSN, S50, BYAMRE BRI
3L &N % Periapical radiolucency AT H.2% 204 %, Tt
JHZE &% 2 51 % Periodontal radiolucency it & Verti-
cal bone loss T LB DB D 275, 17%iBD 5N/ &
M5, Ty 7 AMETRICE W TR ERAES & O
G R R OB DPNETH 5, LrLads,
T2 2T T EFETIE, REFRIEEOHIKT v
7 AKVEBEFT R 5IRAREB & O ARE O b T D R
AL & T2 RO & 2 FRT RHEBI L T w5 72 &
HARMEHT O FEREZ TR BED & L OSH[RETH 5.
¥ 7z, MIRBEITASRE 3k & OB I TR
D, AEEFERRANC I AR SR B L 2RSS, 40
A & MEIE M RT3 560 U 50 Al C i R ME % 7
L 72t%, 60 AR~T70 % & nigicit-> T Lz, —
75, FEETRE FEIE M O FEE AR 1 40 23 i AR AE ¢ n ik
LB ICEAEADEED 61, (RERE FOIE N & IR
Pt ORAME & OfIiZ, 104FOREWFEED R Sz,
BRARBBT S % AR A I (R Bl & PR L 72 iR T
607%AR, 70N T BICHEITEED NS 2 2 L 2R
SNz, Thbb, MEICHE > THEEREDEHA LT
5K ERBIT PEE L T b 2 EBRB I,
Tho OfifiE, 8020 MIHIOFERERE I E VTR
AT 1% 40 fh 6 FFE L, 50~79 /&K & THNESHE IC
it (50 7% AR 12.8%, 60 %A 28.7%, 70 5%f% 202%) L,
80 IE AN TIXIMAEIAIC B - 72 £ v 5 IR & RO FE R
Fig. 6 “Halo” radiolucency with fracture line (<) Thote, 40 KA FHEBOEME L bic, saNEE
BICHHEERS 7Y v OBEINT 2EMTH B L
5, BRI O FEREDEIMMEIANIC H 5 LRI N D,
OIEITRTH D Z Eh b, EHEZHOLEELNDH 5. Bt Al 1 B ARIET O FOIE 2 FRAE L 7o RUFZEAG R 5
FEE BRI O T v 7 AT LTl Tamse 58 1 & TEHEAREE D BEERBEITZELCPCT I LIRS
2 3T o DU AT L & U T Perilateral radiolucency & N7z, KHHERE D AR FEHE e o B fE A6 1% SERT Y

Fig. 5 Isolated perilateral radiolucency with fracture
line (+~)
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Fig. 7 Periodontal radiolucency with fracture line (<)

20081011

Fig. 8 Vertical bone loss with fracture line (<)

e ]

Fig. 9 Bifurcation radiolucency with fracture line (+)

RbL% LRI ETHENAEDE S o 2 L E2ERBT D
L, THAMHEOEBIIT AR CEOWRIERTH B &
EDPRRECTE B, b WARMEIT 23 75 5 o 72 T HHRBTHE 3
DMFT 3 AME <, N ERRALE 234 72 < K RAIC
REWBITE D Dlah oz LR SN, REWTT OFRE
PERICE» - DX THEAMA®E, /AR, E¥EK
Ftcd b, JREEOSOEBESNT L b BT
EFRIELPT VL ERRS T, HANEEZOBOKATA
DRI 72 > T\ B 72 DIRE TR O S5 s H R
WiTic BT 20T Th % LRI NI,

AR, MR A TR 2 XA FEEEL 7 2 V=D
FAE & BARBET O M BIRE (R ICBE$ 2 IFIE A% o i 1o %)
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Resin &  Cast Post Ready-made Fiber Post
Cement core Post

Fig. 10 The distribution of post and
cores materials in vertical root
fracture teeth

** 1 p<001.

SNTELD, WIREITOREC X AWERRIINT %
MBI L Tl B L FmsEohTtouikn, &5
2, MR IR 5 O AR BZICRNT 5 2 T
5, WEBRTB D7 7 4 VEFIC X > TRE» 54T
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Fig. 11 The distribution of length
of post and core in verti-
cal root fracture teeth

** 1 p<001.
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ROy P LYK B XAFE D RIRBTEG & H#EAE L
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B2t (003%) Tho/el thrnihERAarar
BT DI IERIE A 7 08, BARBET 25580 & N7 HE
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H58% 55
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N—E 2+ OSSP,

AFRICBWT, FRX FORS L EEWT & OMHBIR
RIZDWTHE L 2A5H, AT R A P2 wE R b
FE0LEboTHWER ME 1/4 B HIBRIT 24 D
50%% did, KA MR IXEENE L KL CERICEMm
LTwl, —f, FAMR12ERZAME3/M4DREVLR
2+ BT WO BRI EAZRL, BOBD
16, 5% T b i & OFETERICIRD Lz, HoR A
MR 2SS Ic KA T A ARSI N, &
72, BEZED R VEED 18% & EVEEE TN 5 2 &
DHHE DI o7, WEREZOLARGEICIE, KA
FEE 12 EICEL T2 2 EPTEEMEBHEITOU 22
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A Clinical Study of Vertical Root Fracture after Canal Obturation

—The Development of Early Diagnosis and Protection for Root Fractures—
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Department of Pulp Biology and Endodontics, Graduate School of Dentistry, Kanagawa Dental University
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Abstract

Introduction: The presence of a vertical root fracture (VRF) in an endodontically treated tooth has an
immense impact on the treatment outcome. Early diagnosis of a VRF is imperative to avoid overtreatment
and extensive bone loss. The purpose of this study was to develop a method for the early diagnosis and pro-
tection for VRF, by investigating the clinical symptoms of VRF in endodontically treated teeth.

Methods: Four hundred fifty-nine endodontically treated teeth in 420 patients (27-84 years old) with clini-
cal signs and symptoms suggestive of VRE teeth were included in the study after informed consent was
obtained. The 459 VRF teeth were examined and evaluated based on the clinical findings of radiography, and
the condition of the post and core. A final decision on VRF was made based on dental microscope findings
and surgical inspection.

Results: VRF teeth were observed most frequently in patients aged 50-59, and the mandibular molars
were the most frequently fractured. All VRF teeth were found to have percussion pain, although 20% of
VRF teeth had detected the effectiveness radiographs (perilateral radiolucency,“halo” radiolucency) with
confirmed fractures. A dental microscope can provide valuable diagnostic information in the detection of
VRFs. Eighty percent of VRF was within one fourth short post core teeth.

Conclusion: Percussion response and dental radiographs in routine examination after endodontics were
effective for the early diagnosis of VRF, and a dental microscope can be used to make the final decision. The
results of this study showed that long post core teeth had higher fracture resistance than short post core
teeth in endodontically treated teeth.

Key words: vertical root fracture, dental microscope, post core, clinical finding

Corresponding author: Dr. TANI-IsHII, Department of Pulp Biology and Endodontics, Graduate School of Dentistry, Kanagawa
Dental University, 82, Inaoka-cho, Yokosuka, Kanagawa 238-8580, Japan

TEL: +81-46-822-9527, FAX: +81-46-822-8856, E-mail: n.ishii@kdu.acjp

Received for Publication: July 15, 2015/Accepted for Publication: August 17, 2015



