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[Abstract] Cracked tooth is a common type of tooth fracture with diverse symptoms, different treatment principles
and unpredictable prognosis. The available remedies for immediate, intermediate and definitive managements include
occlusal adjustment, orthodontic band, bonded composite resin, onlay, full crown and so on. For teeth with localized
crack and vital pulp, bonded composite resin and onlay with cuspal coverage are also protective remedies besides tradi-
tional full-crown restoration. Once pulpal infection occurs, root canal therapy and full-crown restoration is indicated.
Clinical determination should be made with comprehensive consideration of the location and depth of the crack, risk of
extension and pulpal condition. This review will focus on the traits and prognosis of various therapy options, so as to pro-
vide evidence-based treatment planning of cracked tooth.

[Key words] Cracked tooth; Immediate therapy; Definitive restorations; Pulp consideration; Prognosis

[WFs B HI) 2017-06-28; [f&E BHE] 2017-07-18
[E£mB] ) AARHT R H (2015A020212004 )
[BE1EE] 505, 204%, 1, Email : weixi@mail.sysu.edu.cn



O &EMmBAAE 20185FE 18 52605 H1H

<11 -

7F W SR — i L A A 2 2 A 0 0
1954 4 Gibbs H UHHIA G F A 58 2 201 B R
R PRAE R , FFFRZ o “ A PrEse ™ . 1964 4F
Cameron $i& HPRE 38 KA A B A (50) 22 8% 2F 1Y) T i
G A WEH A A E 2P 2w LR LG 1E
(cracked tooth syndrome, CTS) ", X — #4521 1 h
NFEFE 24 . 2001 4F Ellis™ 45 & i ACRE TR %t 24
B Z0E T AT ) S, BRVREE 7 AN o 1
R T 2L, A P RE R A R ECE A 2L,
B 242 W ) 52 4 AN SR IR AE i PRER B4 3878
THELAI E ALY AR, TR R EIUE A E
AR RPERST A E Ty AR AMER . TRARIA )5
S AT PRAS A JF 455 B S A T B g 0,
8RB XS B B b e
g Ve BB 2 BRI 2 B 2N 2 B HR
PR AR, RS S U ARG R
AT SR RER A A B URE B BRI AL A
AR B2 SRR RRTT I R
PR [ 5 RS PN A R L2 a7 T AR 2 A
R B PR T R AN D7 1R S e KR
B BKAEA B

1 BRI

KRR BRI IRTT RE R B A R AR A
TRy i eE TS YRR TER A2 G R E
A2 58 AT, A H SR IBCE A BT IR Y B AR
KGRI, B 1R — 2 niR™
1.1 AR

W 2 A B R H DL I RE IR 2 — o 7
MG R SEHR , AR SUR M 80 A X iE 3,
NS % 50 /NS R AR RS By, X6 2 i A S 23 it
1o G 2 L7 I RO 5 AR BUETR . JRFS
S AR H UL B Z036 97 1 it 38 A B AT A e v B R
FHE JERL 0.3 ~ 0.5 mm Jsy &8 IT 34, 1 1492 61 45 1 e
BBl /N TEL UG T, AT 2% 0 L JFRE— A2
TR B IR L B0 Jre g R

VRURS ELAT R VR o7 B P R T IO L, X AR
FHA — W RER B AT BRI T BRI
PRAEAR AN BEA ORI T 4% 8 1R 1T R 1k i (e e 2F
AR 20 280k B 4l R A R, N Y A I e i T e
glkm A ZER ",
1.2 #erd

XFHA AT A e s R 1B B R R R AR
FARTE G VR I . B R A A A

ol A% FB ZF i PR AR | [T 5 L0 ) 24, DA i A 2]
PRAP I I 205 S0 DA R A 5 5 i 5 23 T 1Y
YERT . BEAb, 708 i) 5 i S 05 mT i — 20 WL AR
IR IR AR PPl ZF BEIR L

B A8 B AF ARG IS 7 2 AE IR T I
(] AN A2, HC AR AN RIS AT o0k 2 ) 2H 2 e 3R
S SRR, SR ORI A A AR b v AR AR R — 2
TRALEC R AR o RGBT R T
IR E A UE St 3R SURTIDON: i d Pl b
BT v R R S R LR
1.3 AEBEHREEKR

1975 4 Dahl iz F 7 47 4 Ja 8 52 A4k gt e i
JEAR A T B B AR /N R, A O v, T AE
PUELAl [ 45 S Dahl B8, BIAE 58 50 28 007 F6 i
— [ 7 B 3 Y AE SR, A 2F V5 AR Xl 1oz 3
SCILF AN E T TR DT ORI PR
bl R AR I RN R AE L

P43 B 2R 28 TR ol B B 40 %o 00 (G, 5 3
E GG 73 K B S AR o 2010 4F Banerji
S5 U0 Dahl B2 AR SR ISR EEROR S5 $2 4 —
BT 1 A e 2R P VA 52 05 =X, BV A iR e Al
(direct composite splint, DCS) . DCS J& 48 X I # 2t
SEFTEAMAEAT AR B R AT 52 T, 12 HIR A5 K
B S REHAE—1E 1.0~ 1.5 mm HA
6 T 25 1 BB e A, I 1 28 35055 (5 ) T ) e
1730 AE—TXF 151 B35 B B 28 2 BEAT DCS ad P 1k
At IE B34 H 5 86.7% 1 K i ARAE
AR 5%, Jai B w5 1 fib A7 280 253, 6 W] DCS
TR AIE R A B R IR 0T s

DCS 1E g B R B 52 07 sCRA LR s
OJEACK A, B3 1~ 4 mm AN PFAIRIE R, 32
e s )7 QRIS AN , 4R s R 2 TR g
5 5 ) [ 5 ZL8CH ) A A, 9D AR X # A s D% B
LR IF S50 A RE IR A FE IR R s QR 4
S TR, A A T o ARIZAE S 07 2R T A A
P 38 I UE , 5 D911 328 F AN 29 T 300 L R R L OGN
IEEAN R
1.4 LA

RSO e SRR AL, RS B [ oA
L JERHMBONIR B A AR, 1
B2 0T | (s AR R b, HEF ]
B, H RS T R B E RS . H
Y PR B8 TR X A AR E B AR R R 1 R 2R 45
15 [E I AFTESEWME AR DT T A 2



- 12 -

O &mBAAE 20185FE 1A %2605 F1H

gi b BEENEIRTT B — 2 o8 i A R 2%
figk i PRAE AR I 2 2B I s, 2 F R BGR YT
HOAR AT iR R

2 kAMEBEAXERTE
2.1 A AMRgR S A

PR R HE R 1) S 2 M BE DR E R RET 12
iz T M B, RIMALS &I, B Rt
RIREA PR YN s APt FaE . HEH
AR L JehF e AR, b Rz L BR ]
e ) B P 280, D B T I VE R Signore 457
WFIE % B B HEM R A& 52 REAE 909% L) L 115 BB 2 8
PRREARETE 1o MIIERN B 0 HoA JEL 4205 & 4h
TSR, PR A BB a T — Rk AdB =2 5.

W R Rl 4218 200 46 L 78 HUE 5 AR R ik 14
(k22 3 - D U (T [ R TR TN N v £ 2 E
LR Jr =X, B A RO AE A A i AL R
BEATRHE BE A 2 | 5T & B B K T AR FE Sl ]
AT E R, A2 A L A
& 4T Meta 73 AT 2 TR BB H 1B E AL
SFNTS R AE B 25 57

FLAE R IR R 218 B BT H AR G50 DR AT
YRR H A8 B R O s AR 7 A e 5 i s
T Gy BE BT A B AR e SRR S s
Alvanforoush %5238 3£ %F 1995 4—2005 4= . 2006 4
—2016 4F A JF 4T B Ag 78 30U & 1936 B8 J5 2 iF
TR Fe#e, & 81 2006 4F—2016 45 [6] J3 57 2 W AY
F2 2 AR Wk Sk e AR 3T 22 (39.07% ) | 4k K i
(25.68%) A Y1(23.76% ) , Horp 441 Fe ARG 24 A0
FHEIRIT ILREERT . — 0%t 26 TG B8 b 4
HEATR R FEIEL A T 2 L 5 AR A RBORA 7.7% ), $2
XTI I TR T K Y T RO Tt — 21

]2 B8 52 RS AR i o AR/ s 1 A4S ) i v JIk
EEE A WCHE A B B A R AR T
JEAS o Signore % 2GR, WHIR RIS 2 a2
K1Y 6 4 I K 93.02% ., [A]45 16 52 1y R B 5
PRI AE I I 10 & it 385 O RE B RN 2% B M >, 1k
PONEIE A PSRN S G RN S e LN &2 R
SR FHAR AT RERG I A BRI 1 LR . I, IE
i ) BT 28 5 0% g 2k ) 48 S T Y SR B R T 2
— o Opdam 55 @ AE ] B & 5 AR B0 IS L% 2
fg st Ia], #IA A BER LG AT R B

X FHU R T RGBT MR Z RS
T B T8 A AR AT, A S T I R T A B AR

FAPUYTHE ST, MG Z M B RE 6 A BOGR IR T R
Bt 1. Opdam 5504 40 2 F B (85 43 W 4
T EIEM IR B , AR T2 6 ~ T4 J5 A HiE Je
F VAN 2R 100% , AN 75 A RUATF B A 6%
(R IR, S Ui PR =5 0 B R B T

1B 2R 35 A A LU 5 D
[ 58 45 AR WD S R AT 8% 5 @k /D X A 42 )2
JE SRR 7 s QBRI S 85 B, D8l /INIELIEE R ) R
Vi it 32 J il 77 5 OPELIGE R vl S 28 b R AE
O H1. L, 55 A RmeE JrXagiid
G A2 /> i {2 AR 2 40T kB 2 AR AT ST R AR K
HAPRAE R Banerji%“ﬂﬁ\iﬂ%%ﬂ:%ﬂgﬁfiﬂmg
R8O A 86 1 S Atk 1 3o 38 00 L 3%
R BRI RO AR B O
22 EHMREE

H 18 20 Lok, B e Ak UL R A7 14 55 2% AL
MRS Iz 8 T AR UE 2, ZIF 5 R E
R R 3 4E B30T 35 90% LA 17, 5
B HE AR LG, B e i B 1 B A, A R A R A
U, Chabouis %5 X0 B i A FIT S i AR 46 B2 350 R i
17 Meta 73 #T , & B i AR AR g o 4% 3 4F il fi5 BT
. 5B A R A AR T, e
S RBTHTRE ST, W ) B A R T 1 AR

BRGSO & — D7 T e TR & AR
ARG, WOMEYE R PRIk 2 | 1 RO A
ks i e 55, 59— 7 T 2 BN RIS S 1Y
TG XS . CAD/CAM F AR5 T A IR B 2 it
20 4F , HAB AR Kt H e WA, v — Wk i2 5¢
BRI R S, U/ — A5 ok 2F A0 2F B 1)
TETEI , AT B R e R o SR T 8 6 i R
AR R 29 CAD/ICAM 45 AR )32 1o FH i 3 52
PRI IR mIRME R R i rh T i
FEARBR LT AR i B B 3 AR it — 2 Ge i
IR IR 45 CEA G
23 AFGE

A TEAE ST RN B B ELAT 4 50N, B8 T o LG
TIAKE 7 R T, e KRR 51 B & 1, A 8K
PRy AR5 S BLAh, FE R 1 BRI ) RO 5
YERT , et 3 i 2 a0, /b Ak v Bede gl
Guthrie %55 28 PUEHER AT T 2B R, 14
B H 89.3% , I AN 4 w18 & A R BR a2
T RAER , i X 24 50 DS T E e 28]l 17 57 1/3
A HA RGP EN . 2uEBR ) EEA L
TET 25 R A% £ 30 35 0 T B R e ARG o AR



O &EMmBAAE 20185FE 18 52605 H1H

.13.

FEFBRBHEIT I, 258 0 e 1 i B g XU 458
HAg 5 R W 3 sl 2y it el | v
T T 3 2 S 25 BRI T RE IR 2L 2 B X
B R T . Krell 25546 127 461 8 3% 54T
R F 2 WBE 64 H G 21% 0697 F H B A 56
SAEAR . 1998 4 K 2005 45 1) W 101 176 B 4 4> ek 46 &2
BRI A R IETE 19% . 15% R MR, 2 ik o
W BT ARG . — B A s B
WG, B R IR YT MR e 5 AT B
AT A, MK B Z MRS o A 22
R T X 42 9 S AT ) A A T A R v e 4
BB E 108 B S5 R TR 95% M &% 152 BF
TCH S5 AL B T RE R TATHRAEIRIT ™. %
5% 45 S 45 7 ] 3 o Aol B 99 4 4 AR 0/ B 4
T RE IR AU , 5 1 [ st A X 4 e 5 5 48 1 O P A
(O = A SR DOl S e R AR 3 R
F 053, BritE— D BEAR R R O 5 BE A, 38 AT R B
R SER 7 W48 5 b G e 24808 Bl 10045 [ 47
8 A S SOR s ZESCFRN AR 7

SRR a2 ), ik
b e 45 [ 2L SO (A, /D I T, A AR AR
I, A B IERGe F  PRT % da KR H F B el

3 FERRSHE

B 24 8 5 AR A B0 R R HL BB
KX AR EWARRARKESF, Hop, 28
P F B R BT A DY oA B8 R i B AR
B B 2 T B T 15% ~ 83.3% F) B 284 2 IA]
PG00 e BB A AR IR 2 BUA B, R BT R R
T AT IR TR R AR s AL
BSOS, Kim 55 A MR F H SLEH 2 i
P 00 O B B AT A AR AR YT o i A AN
TR BT, 27 B e 08 B v Al U R e A7 A
WIFTHATARAENRYY . AR A AT &
5, a5t DU BT 4 S A AR AP VE AN IR AR e A
HSZ 22 1) B2 g7 o ihsd &k
BUAEAN [ 24 B00R B (AR A TR YT I BB B) Heg, &2k
A o A RIS s [ 48 e 20 IO RUBS: AR, (AN T A
B e AERE I 05— MG B8 22 1B B R Wiy = 28
JEL PR T B TR T A SR 24 2L

SMERIT B A PR TR AT A
Vit IS0k AR S B 2 P o el AR 45 24 T
PAB | PR F7 880, I KA S KU, AL
TR R A S AR AR A IR YT 2 2 AT k0 A

R A, B A G AR AR A VR R AR
Prdrie W AR KM . Kang, Tan G0 w43 %ok
88 15l .49 il ¢ BRI YT B  F #EAT ol 4
¥ + IERH MBS, 2 )% 90% .85.5% . Sim
ST ARG 5 05 Y 5 4E TR 8 i, 3R P A
B 3R 929 , L v 40 HE A 38 5 5 N 1Y) SR O TS B
RIEAPRNBEZECA B A 2 WEIRITRRAEA S
AR AR SR A 2T 1 BN X T H B B g
IR ) B A 2, a AR IR T e 18 R AT AT AU AT
KIRF o

4 B %

B 24 A LRBAEAE R 1 G DL i, I R R B 2
FE, AR R AR AT HERR 2 B RN 2R 5 R dT , 46
G PR R T AR AE 5 7 S P R R
PRAERIRIF ST o

X T2 Ry BR A M A BE R B B R
F AR B A HR ] A B R e S RO AR T
BER RN S o (Bl e S R 3 L W W
(A RRAE T IR ORAE R A SRR . B RGE E
EABRAER B PE WA S BOH AR & Ty =X
Al TP B DR AF IR BE o X T B 2 B R Y B
S RATIRE IR B R . N AR
B ZF FRUdT e ik — 20 N, I R A AR
Ko ImIR E AR 8 A L AR X
B A BEIR LT T LR 5 R

&% 3k

[1]  JW G. Cuspal fracture odontalgia[J|. Dent Dig, 1954, 60: 158-160.

[2]  Banerji S, Mehta SB, Millar BJ. Cracked tooth syndrome. Part 1:
aetiology and diagnosis|J]. Br Dent J, 2010, 208(10): 459-463.

[3]  Cameron CE. The cracked tooth syndrome:additional findings[J]. J
Am Dent Assoc, 1976, 93(5): 971-975.

[4]  Ellis SG. Incomplete tooth fracture--proposal for a new definition
[J]. Br Dent J, 2001, 190(8): 424-428.

[S]  Seo DG, Yi YA, Shin SJ, et al. Analysis of factors associated with
cracked teeth[]]. ] Endod, 2012, 38(3): 288-292.

[6] Banerji S, Mehta SB, Kamran T, et al. A multi-centred clinical au-
dit to describe the efficacy of direct supra-coronal splinting--a min-
imally invasive approach to the management of cracked tooth syn-
dromel[J]. J Dent, 2014, 42(7): 862-871.

[7]  Hasan S, Singh K, Salati N. Cracked tooth syndrome: overview of
literature[J]. Int J Appl Basic Med Res, 2015, 5(3): 164-168.

[8]  Griffin Jr. JD. Efficient, conservative treatment of symptomatic
cracked teeth[]]. Compend Contin Educ Dent, 2006, 27(2): 93 -
102.

[9]  Jadhav GR, Mittal PR. Novel matricing technique for management

of fractured cusp conundrum-a clinician’s corner[J]. J Clin Diagn



O &mBAAE 20185FE 1A %2605 F1H

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Res, 2016, 10(4): Zh01-02.

Brinnstrom M, Astrom A. The hydrodynamics of the dentine; its
possible relationship to dentinal pain[J]. Int Dent J, 1972, 22(2):
219-227.

Agar JR, Weller RN. Occlusal adjustment for initial treatment and
prevention of the cracked tooth syndrome[J]. J Prosthet Dent,
1988, 60(2): 145-147.

W T, MRIEAE . T B R I R AT 52 (0], [ BRI 2 2% G,
2009, 36(3): 355-357, 360.

Banerji S, Mehta SB, Millar BJ. Cracked tooth syndrome. Part 2:
restorative options for the management of cracked tooth syndrome
[J]. Br Dent J, 2010, 208(11): 503-514.

Guthrie RC, Difiore PM. Treating the cracked tooth with a full
crown[J]. J Am Dent Assoc, 1991, 122(9): 71-73.

Dahl BL, Krogstad O, Karlsen K. An alternative treatment in cases
with advanced localized attrition[]]. J Oral Rehabil, 1975, 2(3):
209-214.

Chana H, Kelleher M, Briggs P, et al. Clinical evaluation of resin-
bonded Gold alloy veneers[J]. J Prosthet Dent, 2000, 83(3): 294 -
300.

Poyser NJ, Porter RW, Briggs PF, et al. The dahl concept: past,
present and future[J]. Br Dent J, 2005, 198(11): 669-676.

Ehrmann EH, Tyas MJ. Cracked tooth syndrome: diagnosis, treat-
ment and correlation between symptoms and post-extraction find-
ings|[J]. Aust Dent J, 1990, 35(2): 105-112.

Li JY, Thakur P, Fok AS. Shrinkage of dental composite in simu-
lated cavity measured with digital image correlation[J]. J Vis Exp,
2014, 89: 51191.

Ausiello P, De Gee AJ, Rengo S, et al. Fracture resistance of end-
odontically - treated premolars adhesively restored[J]. Am J Dent,
1997, 10(5): 237-241.

Lynch CD, Mcconnell RJ. The cracked tooth syndrome[]]. J Can
Dent Assoc, 2002, 68(8): 470-475.

Signore A, Benedicenti S, Covani U, et al. A 4-to 6-year retrospec-
tive clinical study of cracked teeth restored with bonded indirect
resin composite onlays[J]. Int J Prosthodont, 2007, 20(6): 609-616.
Laegreid T, Gjerdet NR, Johansson A, et al. Clinical decision mak-
ing on extensive molar restorations[]J]. Oper Dent, 2014, 39(6):
E231-E240.

Angeletaki F, Gkogkos A, Papazoglou EA. Direct versus indirect
inlay/onlay composite restorations in posterior teeth. a systematic
review and meta-analysis[J]. ] Dent, 2016, 53: 12-21.

da Veiga AM, Cunha AC, Ferreira DM, et al. Longevity of direct
and indirect resin composite restorations in permanent posterior
teeth: a systematic review and meta-analysis[J]. J Dent, 2016, 54:
1-12.

Van Dijken JW. Direct resin composite inlays/onlays: an 11 year
follow-up[J]. J Dent, 2000, 28(5): 299-306.

Alvanforoush N, Palamara J, Wong R, et al. A Comparison be-
tween published clinical success of direct resin composite restora-
tions in vital posterior teeth in 1995-2005 and 2006-2016 periods
[J] Aust Dent J, 2017, 62(2): 132-145.

WRL EAEB. B, 55 B2 K 43T K RIRYT 5 4R5%
FEEL). TR AR, 2014, 22(10): 531-534.

Opdam NJ, Roeters JM. The effectiveness of bonded composite

restorations in the treatment of painful, crackedteeth: six - month

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

clinical evaluation[J]. Oper Dent, 2003, 28(4): 327-333.

Opdam NJ, Roeters JJ, Loomans B, et al. Seven-year clinical eval-
uation of painful cracked teeth restored with a direct composite
restoration[J]. J Endod, 2008, 34(7): 808-811.

Sjogren G, Molin M, Van Dijken JW. A 10-year prospective evalu-
ation of CAD/CAM -manufactured (Cerec) ceramic inlays cement-
ed with a chemically cured or dual-cured resin composite[J]. Int J
Prosthodont, 2004, 17(2): 241-246.

Chabouis HF, Faugeron VS, Attal JP. Clinical efficacy of compos-
ite versus ceramic inlays and onlays: a systematic review|[]]. Dent
Mater, 2013, 29(12): 1209-1218.

BONE, RT AR, L R LER R RE B E TR
PRAEZLI]. ThAE AR PR 245K, 2016, 51(10): 583-586.

Casciari BJ. Altered preparation design for cracked teeth[]J]. ] Am
Dent Assoc, 1999, 130(4): 571-572.

Kim SY, Kim SH, Cho SB, et al. Different treatment protocols for
different pulpal and periapical diagnoses of 72 cracked teeth[J]. J
Endod, 2013, 39(4): 449-452.

Krell KV, Rivera EM. A six year evaluation of cracked teeth diag-
nosed with reversible pulpitis:treatment and prognosis[J]. J Endod,
2007, 33(12): 1405-1407.

Saunders WP, Saunders EM. Prevalence of periradicular periodon-
titis associated with crowned teeth in an adult Scottish subpopula-
tion[J]. Br Dent J, 1998, 185(3): 137-140.

Cheung GS, Lai SC, Ng RP. Fate of vital pulps beneath a metal-ce-
ramic crown or a bridge retainer|[J]. Int Endod J, 2005, 38(8): 521-
530.

Clark LL, Caughman WF. Restorative treatment for the cracked
tooth[J]. Oper Dent, 1984, 9(4): 136-142.

Kang SH, Kim BS, Kim Y. Cracked teeth: distribution, characteris-
tics, and survival after root canal treatment[]]. J Endod, 2016, 42
(4): 557-562.

GJ C. When is a full-crown restoration indicated?[J]. ] Am Dent
Assoc, 2007, 138(1): 101-103.

Lin CL, Chang YH, Hsieh SK, et al. Estimation of the failure risk
of a maxillary premolar with different crack depths with endodon-
tic treatment by computer-aided design/computer-aided manufac-
turing ceramic restorations|J]. ] Endod, 2013, 39(3): 375-379.
AlAmri MD, Al-Johany S, Sherfudhin H, et al. Fracture resistance
of endodontically treated mandibular first molars with conserva-
tive access cavity and different restorative techniques: an in vitro
study[J]. Aust Endod J, 2016, 42(3): 124-131.

Tan L, Chen NN, Poon CY, et al. Survival of root filled cracked
teeth in a tertiary institution[]]. Int Endod J, 2006, 39(11): 886-
889.

Sim IG, Lim TS, Krishnaswamy G, et al. Decision making for re-
tention of endodontically treated posterior cracked teeth: a 5-year
follow-up study[J]. J Endod, 2016, 42(2): 225-229.

Jung RE, Zembic A, Pjetursson BE, et al. Systematic review of the
survival rate and the incidence of biological, technical, and aes-
thetic complications of single crowns on implants reported in longi-
tudinal studies with a mean follow-up of 5 years[J]. Clin Oral Im-

plants Res, 2012, 23(Suppl 6): 2-21.
(%38 KM, DifERY)





