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Fig 1. Overall survival of pulp capped teeth



2. A BZ A5 & A3 (MTA vs Dycal)

MTAS} Dycal®] Ao wE 237} Table 19 Fig. 201 Ve 9tk MTAZF
Dycalel Hl&ll £ AEES BoFU, A4 #Fo92k= 1A P>0.05).
Fig.2¢] T1efxx oA 271
z2kol & Ko7 Al&shs e B o AT 7] AR 7FEAE T+ Breslow
(Generalized Wilcoson) 41e|A= P value7t 0.34%0th. 27| 93-S Fo)7]

Slsll 1009 olste] A, Ao e FHE Adsta vl 24 skdle de

RE BN MTAZF EAA07 £2 A3E HoFtH(P<0.05). 100 ©]
ko] ZE = A9k B3EE= Table 29 veRY AT}

Table 1. Survival rate and distribution in relation to capping material

Capping material Survival Fail Total
MTA 73(85.9%) 12(14.1%) 85(100%)
Dycal 77(76.2%) 24(23.8%) 101(100%)
Total 150(80.6%) 36(19.4%) 186(100%)

Percentage distribution (%) within each capping material group

10



1.0 ‘f
H
ke
0.87 4
l _-l i e e g
e
wr
Kt
20
&r
Jb 047
0.2
I <21
M 2140
40+
- censored
0.0
T T | T T T
0 200 400 600 B0O 1000
Time_days

Fig 2. Survival distribution curve in relation to capping material

Table 2. Survival rate and distribution in relation to capping material

(1004 olst F& A2

Capping material Survival Fail Total
MTA 43(93.5%) 3(6.5%) 46(100%)
Dycal 40(75.5%) 13(24.5%) 53(100%)
Total 83(83.8%) 16(16.2%) 99(100%)

Percentage distribution(%) within each capping material group

11



H = A¥ES BHolFh Log Rank #2404 += P<0.05%13 BreslowitA] o] A

il

= Pvalue7l 0.0612 Fox17F ¢l AxE HoFh

Table 3. Survival rate and distribution in relation to preoperative symptom

Sympton Survival Fail Total
No symptom 54(91.5%) 54 (8.5%) 59(100%)
Sensitive to cold 30(73.2%) 11(26.8%) 41(100%)
Bite pain 22(78.6%) 6(21.4%) 28(100%)
Total 106(82.8%) 22(17.2%) 128(100%)

Percentage distribution (%) within each symptom group

12
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Fig 3. Survival distribution curve in relation to preoperative symptom
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Table 4. Survival rate and distribution in relation to pulpal diagnosis

Pulp Diagnosis Survival Fail Total
Normal pulp 53(84.1%) 10(15.9%) 63(100%)
Reversible pulpitis 54 (84.4%) 10(15.6%) 64 (100%)
Total 107(84.3%) 20(15.7%) 127(100%)

Percentage distribution (%) within each pulpal diagnosis group

o}, 819 A

gxpe] Aol FIAl, 204 o5k, 21~4041, 414 o] FOR o] #4135

ot

Atk yol7t F7hgke wE AdEEo]l wobxlth(P<0.05). A% Breslow 4
o A= P valueZt 0.078% S-21xk7F ¢lolt}. Fig 49 2@l Z oA 414 o)A T
A z7] Asizb FEHAM, 204 oldt TelM s olBth A 7] A & 4F

AR dE BoEs & g Ak

Table 5. Survival rate and distribution in relation to patient age

Age Survival Fail Total
1~20 32(86.7%) 2(13.3%) 34(100%)
21~40 65(76.9%) 13(23.1%) 78(100%)

40< 53(71.8%) 22(28.2%) 75(100%)
Total 150(80.2%) 37(19.8%) 187(100%)

Percentage distribution(%) within each age group

14
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Table 6. Survival rate and distribution in relation to tooth position (Mx. Vs Mn.)

Jaw Survival Falied Total
Maxilla 102(81.4%) 19(18.6%) 102(100%)
Mandible 85(78.8%) 18(21.2%) 85(100%)

Total 187(80.2%) 37(19.8%) 187(100%)

Percentage distribution(%) within tooth position (jaw) group

Table 7. Survival rate and distribution in relation to tooth position

(anterior,premolar, molar)

oot Survival Falied Total

Anterior 10(76.9%) 3(23.1%) 13(100%)

Premolar 31(81.6%) 7(18.4%) 38(100%)
Molar 106(80.3%) 26(19.7%) 132(100%)
Total 14780.3%) 36(19.7%) 183(100%)

Percentage distribution(%) within each tooth position group

o] - R
Ao wE AEE ol= QUATH(P>0.05). Table 8 2 ¥¥%7} e

AT,

16



Table 8. Survival rate and distribution in relation to gender

Gender Survival Falied Total

Female 80(77.7%) 23(22.3%) 103(100%)
Male 70(83.3%) 14(16.7%) 84(100%)
Total 150(80.2%) 37(19.8%) 187(100%)

Percentage distribution (%) within each gender group

vt ¢l FH

TE EAA obF FEol mE AEE Aol UAUTHP>0.05). FxHe
TABHA kARt Fig. 5% Table 90lA AEES AolE& &1& + o, p
valuek® 0.061% 0.05¢ 7Mh&S& & &+ Atk 6+ ghs] 49 T 71 &
A kol (3Td) BA BN ALlElh

AAFAA 3,459 ob&d A9 24s o Bfov T ¢7F (s 12

ZE), 5 BAoA FAA Foxrt SA8kA] &9kt (P>0.05) Table 93 Fig.
5% TAIHef digtk Aot}

Table 9. Survival rate and distribution in relation to class of cavity

Class of cavity Survival Falied Total
1 37(94.9%) 2(5.1%) 39(100%)
2 90(79.6%) 23(20.4%) 113(100%)
Total 127(83.6%) 25(16.4%) 152(100%)

Percentage distribution(%) within each class of cavity group

17
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Table 10. Survival rate and distribution in relation to type of temporary

restoration

Temp filling

material Survival Falied Total
IRM 47(88.7%) 6(11.3%) 53(100%)
Light GI 64 (83.1%) 13(16.9%) 77(100%)
Composite resin 6(85.7%) 1(14.3%) 7(100%)
Total 117(85.4%) 20(14.6%) 137(100%)

Percentage distribution (%) within each temporary restoration group
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Fig 6. Survival distribution curve in relation to type of temporary restoration
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of. §F £EE B A3

#HE FEEY] FFcd U ALEY Aol SAEI Fig 7914 &1E

Table 11. Survival rate and distribution in relation to type of final restoration

Final restoration Survival Falied Total
1. None 26 (57.8%) 19(42.2%) 45(100%)
2. Direct 57(83.8%) 11(16.7%) 68 (100%)
3. Indirect 50(94.3%) 3(5.7%) 53(100%)
(inlay, onlay)
4. Indirect
16(80.0%) 4(20.0%) 20(100%)
(crown)
Total 149(80.1%) 37(19.9%) 186(100%)

Percentage distribution (%) within each final restoration group

20
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4. Multivariate analysis

Holst &= A T4, AFTFEE ko] A8k tol e A 204 o]&ke]
% Kok 414 ol IFo] AEe X 22 I9FE vFL(P<0.05),
Hazard ratiox= 4.7430th & A T4 49 & A S4°] gl 2571 A&
ARE ARG AFEO] %321 (P<0.05) Hazard ratiox= 2.22 St} 9b5 &
goll mE A= 25 ohwol A ¥ wdo] 93l e (P<0.05), Hazard
ratios= 1.81¢|t}. HF FEEo|A Indirect restoration(inlay, onlay)ell H]3j
Direct restoration¥} H& FEES AlPstx] & TFo] oFo ¥ J&FS
u] ok (P<0.05). Hazard ratiot= 77t 5.23% 8.63°] 31t
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A3, 294 68%9 HEES HAFAY. AFEC s B2 Bt Sl=
Hl, Fitzgerald®} Heyse 19 % 75% (Fitzgerald and Heys, 1991), Haskell
T2 5d ¥ 87.2%7F A Eaktia el th(Haskell et al., 1978). Horsted&

d 3 AEES 82%2F 39t (Horsted et al.,, 1985). o] 9} Rt Heyduck

ol

rr

I Wegners 61.4% (Heyduck and Wegner, 1978), Barthels<2 5d %9
38%, 10d &= 13%2 X FE2 (Barthel et al.,, 2000) X3 R 11, Al—

Hiyasat= 19 dATolA AH A Hx&Eo AE¥EC 59.3%2 A¥s Ho

lo

T, Hof 4072 Q3 AF +=F AT 33% A¥UeS HAAFEIua
kSt (Al-Hiyasat et al., 2006). ©|$} o] th& A9 Hlws) & u 2
AEFEO|ZTT & = GO olFHo] AA AEES AE3] HHYSIA = XSt

22 Aguitt i 7)oy e Y FelA Aol sl & slow,
=

Aol A orrol wrkey A5 oy, BE I BFS BUHE

d diEskA ok Aerh wekth mEbd A AEES U =S AolEhal 9

22



=

ol

fLA

=

L
s

vreeloe] f3

sz otelA ok o

[

o Aol 7k gigiet,
50 Afel glo] A A Holet
Az F

g el T 2

L
R

l=d, MTA

o

A7}t

oy
M

uy

i
Ho

0

A

MTAZ2

=
ok
ol

o

71l el

detAzkol deol x=

L
a

9lo] (Hwas and Sandrik, 1984) A7}

P
T

of wel S FEo] A
o] At MTA

=

1}

xpol Al FAE FO=

file)

%
-
e
hin

_—

hm}

Bl

)

4=
&S

71

=

7k A9

hyA

2

=
T

WolFgT), whebA

o

=

l%o], 7] MTAS} Dycal® A

&te] gl

S

P
T

A=}

=

Fig.2] A
= Breslow #2414 P value”’} %2 3t

7] 13 1004 ©]

M

Ho

0

0%

Njo

H

0

Jo

ol
3

A

ﬂ
o
oF
hH

O

F 9l

3
=

d

AolgkaL <%

e}

FFL A2

[e)

L

=

tthd MTAQ

ful
[e)
ey

)

[e]

MTA7Z} ¢
A

L

R

)

#] ol A

=

[e)
A7} wr= =

Kl

>~

299
=

ofiy
Ho

o|J

7l &5 57 Al

-

7}

Mo

)
X

oy
wmo

o

o)

fuy

23

T

3
er

o=

R

fu

1o} o7l Aol

%A ¢k=r}F(Miles et al., 2010)



3%
N

oj
Ho

™

ilf

[e)

2

Aol A o]

T

9
pal

dl,

L

R

Aol nd A7t =] &

100

Ik (Miles et al., 2010). volo] & o

S

NAA ehi=tha

F91t} (Bogen et al., 2008; Farsi et al., 2006).

°©

sheets Y% T

S

29 44e welFtn

1o A v &

A vkl

]
o

e

k¢)

7 o] glual son &

Mo

0

A

o] Aol A

e
-

o

ol
T

3

Job 9171t

e

JARE, A A 27 940l

= 2484 @

S

oF

1=0e]
=

171

©

Z]

o

i

& Ao mul 949 F715 4

oAU}, ©

H
sl Ads Aol o] 15 ¢kso] T

19 g=sxt o

el
o)
To
o|J
R

fuy

i
Jjo

B
37
g

M

skaL, A

S

7k deftor

o

ar

Al

A

5

=
T

]

1
R

14

o

171 4

9

-
}H,(:)_

o

o]

o~
=

(¥

¢

Fa, AA FAE A

o

ofel =

stk

e ATl A]
5
24

o] itkar



)

—

0

sl
)

s}

=y

A
=

= %] HaA

A7 =7

s
== A

AT Aol A

X
L

==
-

ue) )

Hoj

L
=

L
=

A AR7E T

R

2 3N
A

] AR

A e A%

=

o

oxoh. ol A

=

o)o
=

ol Mg Aolel A g§lo]
x_jx%

A4

=

°©

=
o=
wol 7H4

T

Fel A

EEEDE S

A

[e)
Inlay, Onlay oA 713+

39 tH(Cox et al., 1987; Swift and Trope, 1999). A= A}

S

pu—

g, ol ¥

o =
A

o %

],

°©

1o, Az AA Y Ao] Rk 7t
TEENA

T

°©

=
5

€3
=

!
€3 A 7FA A= (JRM, RmGI, composite resin)

B
Q 3ttt
gz g

7

To

3
=

il

s

Mo
o
ol
Mo

0

~X
ol

fol A%

o
|
B

=
HH

o}

0

Jo

ol
3

!

!
K

ov

Al 9E7] W

=
&

Aol

Ao A7y A

25

Hw, & FEE vldE Xof AAFE Bt webA HF
o calcium hydroxide cement

Pl

=

i
o] ehir
171

=

R

°©

ﬂq_ir_

PR

o
| 7bs

°©

Ho
=

=
T

Al

oF AAF w

o

=



=}

a7

S

AHg
bich oo o

°

=
=

AHg

=
=

ola, 7]AA
wok ge AA A

714 A

I

A7t F43) Z7hed 1 4002 7R

oA 20074

ol &

Fol <ol A

°

HolF=qloh

=

=

ZE!

ol 4

hya

o] A9} o] I = 204 9]

e grre a9
5

=9
1+

o

i

A=

3%

H

o
i

ko3
T

°F 3001 7kAuE A7}

ARS)

o3
Gl

=

7

el

o

bol AL} 1

S

HE O 2 204 ©]

Fe ol £2 2 gk 1 9

S

e

o

1A 2009 7HA) =
o] A

L

R

at

°©

<]

1

-
=

o

A B

s, 7}

)

BK

—_—

1o
&
v

[<3]
©

1=K e)
ATES

o

o 23]y AR

]

so}

)

Q1= AlA
oF=017]

)

¥
Rl

ol

[l
=

aoF

S

=
-]

Njo

ot

T
—_

bl
¥

1
ok

G

e

!

19, 24 A

3]

1__

o
-

olth, Aed ATE

26

Ao €]

2
=

o1 2]

p

fu

Ei]

HojZ Ao|t},

=

ol ool

43}

[e]
R



staL, 27 AR dad =

S

3l oF

3

[e)

=
==

gk 7]

<

B A

-

A 7

2}

2

o5} ol

o] WA oltt.

R

Z o
Al

4r

)

o]t

a

27



& 10027k

5

=2 BTt

dycal®} MTA7} A

fu

Ho|x MTA7} £&

q

A
ax

=]
LS

-] Aol A

PF fislov, 271 4FS E017] 9

K
L

L
L

2.
P

2, e

%l

ol
W

= Kol & 7

SR

o
T

o A4

N
B
ol
00

)
oX

28



oY
R
M
[-l (

Accorinte, M. d. e. L, Holland, R, Reis, A.,, Bortoluzzi, M. C., Murata, S., Dezan, E.,
Souza, V., Alessandro, L. D. 2008. "Evaluation of mineral trioxide aggregate
and calcium hydroxide cement as pulp-capping agents in human teeth".
Journal of endodontics 34(1): 1-6.

Aeinehchi, M., Eslami, B., Ghanbariha, M., Saffar, A. S. 2003. "Mineral trioxide
aggregate (MTA) and calcium hydroxide as pulp-capping agents in human
teeth: a preliminary report". International endodontic journal 36(3): 225-
231

Al-Hiyasat, A. S, Barrieshi-Nusair, K. M., Al-Omari, M. A. 2006. "The radiographic
outcomes of direct pulp-capping procedures performed by dental students:
a retrospective study". / Am Dent Assoc 137(12): 1699-1705.

Barthel, C. R, Rosenkranz, B., Leuenberg, A, Roulet, J. F. 2000. "Pulp capping of
carious exposures: treatment outcome after 5 and 10 years: a retrospective
study". / Endod 26(9): 525-528.

Baume, L. J, Holz, J. 1981. "Long term clinical assessment of direct pulp capping".
International Dental Journal 31(4): 251-260.

Berman, M. H. 1996. "Pulpotomy: the old reliable pulp therapy". Dentistry today
15(11): 60, 62-60, 67.

Bogen, G, Kim, J. S, Bakland, L. K. 2008. "Direct pulp capping with mineral trioxide
aggregate: an observational study". The Journal of the American Dental
Association 139(3): 305-315.

Cox, C. F, Keall, C. L, Keall, H. J, Ostro, E., Bergenholtz, G. 1987. "Biocompatibility
of surface-sealed dental materials against exposed pulps". 7he Journal of
prosthetic dentistry 57(1): 1-8.

Cvek, M. 1978. "A clinical report on partial pulpotomy and capping with calcium
hydroxide in permanent incisors with complicated crown fracture". Journal
of endodontics 4(8): 232-237.

Faraco, I. M., Holland, R. 2001. "Response of the pulp of dogs to capping with
mineral trioxide aggregate or a calcium hydroxide cement". Dental
traumatology 17(4): 163-166.

29



Farsi, N., Alamoudi, N., Balto, K, Al Mushayt, A. 2006. "Clinical assessment of
mineral trioxide aggregate (MTA) as direct pulp capping in young
permanent teeth". / Clin Pedijatr Dent 31(2): 72-76.

Fitzgerald, M. Heys, R. J. 1991. "A clinical and histological evaluation of
conservative pulpal therapy in human teeth". Operative dentistry 16(3):
101-112.

Haskell, E. W.,, Stanley, H. R., Chellemi, J., Stringfellow, H. 1978. "Direct pulp capping
treatment: a long-term follow-up". 7he Journal of the American Dental
Association 97(4): 607-612.

Heyduck, G., Wegner, H. 1978. "[Clinical, radiological and histological results after
vital treatment of exposed pulps]". Stomatologie der DDR 28(9): 614-619.

Horsted, P, Sandergaard, B. Thylstrup, A, El Attar, K, Fejerskov, O. 1985. "A
retrospective study of direct pulp capping with calcium hydroxide
compounds". Endodontics & dental traumatology 1(1): 29-34.

Hwas, M., Sandrik, J. L. 1984. "Acid and water solubility and strength of calcium
hydroxide bases". The Journal of the American Dental Association 108(1):
46-48.

Kakehashi S, S. H., Fitxgerald RJ. 1965. "The effects of surgical exposures of dental
pulps in germ free and conventional laboratory rats". Ora/ surgery, oral
medicine and oral pathology 20.

Miles, J. P, Gluskin, A. H., Chambers, D, Peters, O. A. 2010. "Pulp capping with
mineral trioxide aggregate (MTA): a retrospective analysis of carious pulp
exposures treated by undergraduate dental students". Oper Dent 35(1):
20-28.

Murray, P. E., Garca-Godoy, F. 2006. "The incidence of pulp healing defects with
direct capping materials". American journal of dentistry 19(3): 171-177.

Nair, P N. R, Duncan, H. F, Pitt Ford, T. R, Luder, H. U. 2008. "Histological,
ultrastructural and quantitative investigations on the response of healthy
human pulps to experimental capping with mineral trioxide aggregate: a
randomized controlled trial". International endodontic journal 41(2): 128-
150.

Swift, E. J, Trope, M. 1999. "Treatment options for the exposed vital pulp". Practical
periodontics and aesthetic dentistry 11(6): 735-739.

30



Abstract

The effect of capping material and clinical factors

on the success of direct pulp capping

Junghyun Lee
Department of dentistry

The graduate school, Yonsei University

(Directed by Il=young Jung, D.D.S., M.S.D., Ph. D.)

The purpose of this study is to investigate 1) survival rate of direct pulp
capping, 2) effect of Dycal and MTA as a pulp capping agent on success, 3)
effect of preoperative symptom, patient age, tooth position, kind of
temporary filling material, class of cavity, type of final restoration material
and so on in carious exposure cases in department of conservative dentistry,
Yonsei university.

187 direct pulp capped cases were collected done in Yonsei dental hospical
from November, 2007 to October, 2010. Success criteria was 1) tooth is
functioning , 2) no root canal treatment was done, 3) positive response to

vitality test, 4) no radiolucency in the periapical radiograph of last follow up.
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Failure was 1) tooth is extracted, 2) root canal treatment was done due to
irreversible pulpitis or pulp necrosis. If there is controversy between clinical
and radiographic data or if tooth vitality is not clear, it is considered
questionable.

Using Kaplan—Meier method, survival rate was calculated And by Log rank
test and Breslow test univariate analysis was done to know the effect of

various factors on success at p<0.05 level. Multivariate analysis was done by

Cox's proportional harzard regression analysis.

Survival rate of direct pulp capping was 73% after 1 year and 67% after 2
years. MTA represented slight better results but there was no statistically
significant difference. Preoperative symptom, patient age, class of cavity and
type of final restoration were factors that have significant difference on
survival rate of direct pulp capped teeth(p<0.05). Yonger patient was more

related to success. Class 2 cavity was more related to failure than class 1

cavity in posterior teeth. There was more failure if there's no final

restoration or full veneer crown was done.

Careful case selection must to be done first And though consideration about
factors that may affect success or fail of direct pulp capping, maybe we can
get higher survival rate. Direct pulp capping can be a successful treatment

choice even in carious exposure cases

Key words : Direct pulp capping, Survival rate, MTA, Dycal, Clinical factors
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