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ABSTRACT
THE EFFECT OF CALCIUM HYDROXIDE ON POST-TREATMENT PAIN

Wook Nam, Sang-Hyuk Park, Gi-Woon Choi*
Department of Conservative Dentistry, Division of Dentistry, Graduate School, Kyunghee University

The purpose of this clinical study is to assess whether calcium hydroxide as an intracanal medica-
tion affects post-treatment pain in teeth especially odontogenic pain which comes from inflammation
of the pulp and periradicular tissues when compared with no intracanal medication.

From 213 patients who has been treated 237 root canals due to significant pain (moderate-to-
severe), we recorded their age, sex, treated tooth, degree of pain, pre-operative states of the tooth.
We classified patients into 2 test group: Group 1 (not gain intracanal Ca(OH)z2), Group 2 (gain
intracanal Ca(OH)z). Through the survey from the patients, we let them write down the occurrence
and degree of post-treatment pain in 4hours, 2days, 7days after treatment as none, mild, moderate
or severe. The followings were evaluated: the overall incidence of flare-ups, the overall incidence of
post-treatment pain in each group at each time period, the incidence of post-treatment pain in each
group at each time period as related to pre-operative states of the teeth. These were compared sta-
tistically with Chi-square analysis (p ¢ 0.05).

Under the condition of this investigation, no difference was observed in the incidence of post-treat-
ment pain between the two groups. Therefore, Ca(OH)2 as intracanal medication had no effect on
preventing or decreasing the post-treatment pain. (J Kor Acad Cons Dent 31(2):86-95, 2006)

Key words: Calcium hydroxide, Post-treatment pain, Intracanal medication, Inflammation, Root
canal treatment, Degree of pain
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Table 1. Endodontic treatment chart for surveying the post-treatment pain

No. | Chart no. | Name | Age |Gender| Treatment | Type of Tx | Pulp

Pus | Fistula| Swelling | Pain |Ca(OH)2 | Flare up Post-t(lgitr;e;t pain

(M/F)| st

"(RCT/RE) | state | lesion(0,X)

OX] O0X) 0X [1.23)] (0X) | (0X) [dhours| 2days| Tdays

"RCT: oot canal treatment

RE: re-treatment

AT 48 AEES Chi-square analysis (p ¢
0.05)& AR&sto] v, FAsk5iTh

A 2139 F2pe] 23749 XotE R g B AT
AA, 1T (Frtsbdae A4otA g2 )3 27 (FAkst
Z4S 488 ) AloldlAM flare-upe 179lA
(2.9%), 27A 371 (3.0%)9] TS Yeplon, &
O2HE HolA] ¢ttt (p ) 0.05, Table 2).

A Aol A flare-upol LA 7749 2| o}E A ¢ gt
23071¢] AotE Uldo g ¢ &5 A7t nE 55
A ES e 2T €3 43 55 2L 17l
97 (6.7%), 2ellA 197] (19.8%)E YERN o, 230l
A vebem frefaks Bt (p € 0.05, Table 3). 1
Hu, €% 2949 B WAL BT A4S 17 6
M (4.5%), 22X T (7.3%)5 BieH, 3 749
B5 AT 1794 370 (2.2%), 2204 14 (1.0%)5
Heplen foAtE Kol &3ttt (p ) 0.05, Table
3).

2okl 7 ol e =3 FEo A E

A% thest 2o

A

@ 4

i
M

88

| SR

o

A2 Wav EAHA ¥e A5, &% 4413
Aol F% TAEC| 27| 17ET =4 YEh:
A5 BET (p € 0.05). 28u, =% 749 5
& 1A 0%, 27X THE 2.6%E VR
£ Ho|A ¥4t (p) 0.05, Table 4).

A2 WAt EAlste AF, =3 4417t 5% A E
1A TR 10%, 274 11712 19.3%E e
om o xb= Holz| g%ttt (p) 0.05). =% 299 &
WA ELS 17X 6712 8.6%, 274 3= 5.3%E
Uetfislon, €% 749 5 TAEE 174 J=E
4.3%, 234 0%E UeElo fFoAtE HolA] &gk
(p» 0.05, Table 4).
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Table 2. The incidence of flare-ups*
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Condition Total No. of teeth No. of flare-ups (%)
No Ca(OH)z2 4 (2.9%)
Ca(OH)z2 3 (3.0%)
* Not statistically significant (p » 0.05).
Table 3. The incidence of post-treatment pain at different time periods
Condition Total No. of teeth No. of Pain No. of Pain No. of Pain
After 4hours (%) After 2days (%) ter 7days (%)
No Ca(OH)2 134 9(6.7%)* 6 (4.5%) 3(2.2%)
Ca(OH)z2 96 19 (19.8%)* 7 (7.3%) 1(1.0%)
* Statistically significant (p € 0.05).
Table 4. The incidence of post-treatment pain related to apical lesion
Condition Total No. of teeth No. of Pain No. of Pain No. of Pain
After 4hours (%) After 2days (%) After 7days (%)
No lesion 103
No Ca(OH)2 64 2 (3.1%)* 0 (0%)* 0 (0%)
Ca(OH)z 39 8 (20.5%)* 4 (10.3%)* 1(2.6%)
lesion 127
No Ca(OH)2 70 7 (10.0%) 6 (8.6%) 3 (4.3%)
Ca(OH)2 57 11 (19.3%) 3(5.3%) 0 (0%)

* Statistically significant (p € 0.05).

At (p) 0.05, Table 5).

Fol EAlske AF, % 4Rt 5 TAES 1%01
A NZ T.1%, 270A TNZE 25.0%5 e S
AE HolA] ¥t} (p) 0.05). €5 2¢9 5% & ﬂg
2 1FoA 20 & 7.7%, 2704 IWE 10.7%E JERK
Rom =% 74 5 HHES 1TAAM 202 7.7%. 2
A 1HZ2 3.6%E UEiHo] freate Holx] sttt
(p > 0.05, Table 5).

2] 2AM GE AT, EF 4909 55 WYES

12l A 5/HE 4.6%, 2ol 13702 18.3%E o, 27

oM =A Yepgon FoA5 Bt (p ( 0.05). €3 2
U] 5 TAEL 17004 IMZE 2.8%, 27°lA] =
5.6%% Hol 2o WA Yelson &% 749 5%
HAEE 1394 0%, 2394 0%S YeRfo] fo31=
Holz] ettt (p » 0.05, Table 6).

o] ZAte A, &3 4470 B WYELS 1T
A ANZ 16%, 230X 6712 24%E e A
22 Holx] T} (p) 0.05). &F 249 B WS
& 17olA MR 12%, 27X 3ME 12%5 JERRS
1, &% 749 B5 UELS 1AM R 12%, 23
AN INE 4%5 Jeplion foakE BolA] sttt (p )
0.05, Table 6).
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Table 5. The incidence of post-treatment pain related to pus discharge

No. of Pain

No. of Pain

No. of Pain

Condition Total No. of teeth
After 4hours (%) After 2days (%) After 7days (%)
No pus 176
No Ca(OH)2 108 7(6.5%)* 4 (3.7%) 1 (0.9%)
Ca(OH)2 68 12 (17.6%)* 4 (5.9%) 0 (0%)
pus dischrage 54
No Ca(OH)2 26 2 (7.7%) 2 (7.7%) 2 (7.7%)
Ca(OH)2 28 7 (25.0%) 3(10.7%) 1 (3.6%)
* Statistically significant (p < 0.05).
Table 6. The incidence of post-treatment pain related to swelling
Condition Total No. of teeth No. of Pain No. of Pain No. of Pain
After 4hours (%) After 2days (%) After 7days (%)
No swelling 180
No Ca(OH)z2 109 5(4.6%)* 3(2.8%) 0 (0%)
Ca(OH)z2 71 13 (18.3%)* 4 (5.6%) 0 (0%)
swelling 50
No Ca(OH)z2 25 4 (16.0%) 3 (12.0%) 3(12.0%)
Ca(OH)z 25 6 (24.0%) 3(12.0%) 1 (4.0%)
* Statistically significant (p € 0.05).
4. 732 770 ME =% S5 YME 5. x|5o| MEfo]| ME =7 S5 YdE

TEo| EAHA] ¥ AS £F 4N 5% &
1ol M TR 5.6%, 274 18712 20.7%E 2o, 27
oA =A Yepgor fo35 Bt (p{ 0.05). €3 2
do] B= HYEL 17N AR 3.2%, 23NA 67H=
6.9%% Yeha, €% 749 B5 MYEL 1791A 3
A= 2.4%, 27A IAZ 1.1%S YeRfo] fo35 B

o]#] ¢&kth (p ) 0.05, Table 7).

T30l Eldhe A% &% 447 BF HYELS 17

dA 27HE 20%, 274 IHZ 11.1%5 Jepilon
%g]j].% EO]X] %—01—1’% p > O 05) Ealyoy 2014 EE }:ﬂ-/zg
& 174 2R 20%, 23l M IR 11.1%S e
yler, £3 749 55 THES 1304 0%, 2lA
0%% Yehllo] Foat5 HolA &ttt (p » 0.05,
Table 7).

i
o
i

90

AEEE A X491 BF £F 4N 55 THES
12X 2702 3.8%, 279A 4/M2 14.8%% VFERAR]
om Fofats Holz ot (p) 0.05). &F 249 5%
BAES 1M 0%, 27l 202 7.4%% YRS
M &3 799 B2 MAEE 17N 0%, 27X 0%S
UERfo] frejakE ®olA] ettt (p ) 0.05, Table 8).

A7h HAE A EF 4N BE SHES 179
A SANE 5.4%, 27A SNZ 21.1%% Hol, 270A
= dehgter foats B (p € 0.05). 5 499
FE SAES 139 AZ 7.1%, 23l 3= 7.9%
E Ueghhdlen, &% 7d0E 1o 202 3.6%, 23
A 0%E Uehlo] folake EelA] sttt (p ) 0.05,
Table 8).
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Table 7. The incidence of post-treatment pain related to fistula

Condition Total No. of teeth No. of Pain No. of Pain No. of Pain
After 4hours (%) After 2days (%) After 7days (%)
No fistula 211
No Ca(OH)2 124 7(5.6%)* 4 (3.2%) 3 (2.4%)
Ca(OH)2 87 18 (20.7%)* 6 (6.9%) 1(1.1%)
fistula 19
No Ca(OH)2 10 2 (20.0%) 2 (20.0%) 0 (0%)
Ca(OH)2 9 1(11.1%) 1(11.1%) 0 (0%)

* Statistically significant (p ¢ 0.05).

Table 8. The incidence of post-treatment pain related to pulpal diagnosis

Condition Total No. of teeth No. of Pain No. of Pain No. of Pain
After 4hours (%) After 2days (%) After 7days (%)
Vital 80
No Ca(OH)z2 53 2 (3.8%) 0 (0%) 0 (0%)
Ca(OH)z 27 4 (14.8%) 2 (7.4%) 0 (0%)
Necrotic 94
No Ca(OH)z 56 3(5.4%)* 4 (7.1%) 2 (3.6%)
Ca(OH)z2 38 8 (21.1%)* 3(7.9%) 0 (0%)

* Statistically significant (p € 0.05).

S
W, QA FEA R
A s, ASH 02 HEE

g B2 o7 2T oA S AL
!}

FAsbEgo] A

Stuart &2 FABPEgo] At I A8l 3

of
of

&ttt ¥, Fava”, Walton &'°% Trope'™-&
Z-45, corticosteroid 59 =¥
7} flare-upel] o] gtk &t om Abbott™ "=

SpAlgo] 28A R 3

SR8l 4340 el 9% g Bz 3

At 349 A29 AFY0R BFol 9g Wl 2] 254

2 8-S Fa, 088 Bl ojn] 2ANY 9%
]

TRt ALE o ol W2 flare-updt 5 F5Y
BES B7F 493

ZARE AA zololl A flare-upe] BAES H71gE T
flare-upe] A x|o}& A &3 Yo A] Ao} &% F
o TAES Frletdtt. 1 &, XolE &4 Aol net
Al AlEste] 2F 5o e =% 559 HAES 7t
ottt AR AR o ol BAIRlo] flare-upe] T
AL 157 A

B2 AFoM &3 flare-upd AL FabstdES A4



LHBHX| BHEZES}S] ] - Vol. 31, No. 2, 2006

P 2 1wellA 2.9%% FatsbagS 483 27oA
3.0%% FeatE HolA| ekskty, A X|otd| A9 flare-
up HAES 2 AR FASEES AR A5
3.7%2 HAES B3 Trope™e A9 &4 45
Hol& oA 3.82%9 LAES Hid WaltonZt
Fouad™?] A7 ZZHTh= wekoyt fARstGiTth

ST 4AY FF TAELS 27 (19.8%)°] 1
(6.7%)E.t}h =o}A TT"/]Z]"‘ Holou &3 749 5%
AEZ 27 (1.0%)°] 13 (2.2%) 5t} SA Jepstoy
FoAHE HolA] kst %—?— AA|Zt] 279 FF HAE
o] #A UYehd olfre FAs g 2¥dl 288 o X
G Bl Fakshdae]l FEE 1A, Abbott™ 1E]
Mo org} Witte”' 7} Bagh AAH Faksidgo] 254
2 283557 wiEolgt AlrErh, £ AFlx] 2
A"}@reﬂzr*o‘ AEA, T s A lentulo spiral
files AHE3t] ZHURE WA A8 & A2 E o
Qe Aea7) Yl paper point ZHEFHE
pluggerg AR&sto] A9 YA}, gakskdgoe] A 2dE
= &l AA R HEHEAE GRlsbr] flste] A g 2o}
g ZHE A 23 AF 2 dAS AP _6“
lentulo spiral file?t /‘}% TH57E pluggertt A
o] §eo g FAslAgS 23l S A3t /‘ﬂ 7F
A W2 Bl paksidgo] 2w o R FEE A

NEF-LI

IOHFLI

m

=

o

oot

o

=
3
&

r
U

I r\% @ u
ofN
% 3 e
R
EAETe-}
S
o
L

c

=)
Mo e
-,
=
o K

12N
N
i

A B A%, deol g
=]

) o & oo L =

;o
rir
o4
()
o,
2 o
_0|L
N
=)
Mo
=2
Y
P
offt
offt
1o,
i
oZ
00
S
of

AN
=
kY
=
x
‘_:J
_O|L
R

re
re
-
=
o
2
2
2
rO
ff
&
offt
ol
1o
)
N
0
rlo
o
o
Ny B

N
('
Ry
B
N
N
)
ﬁO_‘
N,
°
r
on
_—[o rir
ff
o
N
>
o
)
)
e,
Lo,
offl
off

ox L

e o
o 1

i
o 1?3
e 19
o, 2

o
7%
o, b
" i

H
L xR
PR

2
oo
ofs
rir "‘H

o |o g =l
[
%0

ol

K3
)
gy
ol
Ol'm —‘O‘A

-3

e

2

T
-
o) WAEE fel3hE HolX) e,

2

=

3, Sabe]o] 22k 2t
A, 34 A2 gL ‘%}% afo], 10 <]k
9 suE o] F4ET. Imura®t Zuolo™ L&
WaltonZ} Fouad”+= 3 i] o9 FUS Hole A 0}7}
4 AT 74 A2 AFFS Hole Xothin &

%% flare-upd] A E 01 %E}FL Hasiglth & oi?oﬂ
A AAAQ] £F T8 BAES Fo] EAlske A5t
=% T4 FoAA QA =54t 28y, Fo] EAlsA &
= A5 3 Y FF TAEL 27 (17.6%)°] 1+
6. 5/) B} Fof foatE Ao 293} 7=
&9 °ﬂ Ul}# —r iL{}Oﬂ TA-E EOW %okt

A% A2g 240 ol
o 9

=
o

SN

F
ELJ
S

—

;
>
ok

F_Lo}oﬂv} = 04%011%1 AARY &% 5% HHES
A Z3o| A3 Ao 424 A

L,
A F0] 2 Qe A%, £F 409 £F BF

BEL 27 (18.3%) ] 1 (4.6%) 50t =4 Vet
A5 BHOA, &3 243 Tddl= T34 5 e F
T 7 frefakE HolA] eksitt

Torabinejad & ‘F&°] EAste 45, A2H B4
o] & BT, A AEEC] HIEHY] wEel &

2 flare-up?| T Eo] ZAagthn HustHA T, Walton
3} Fouad”e &< EA7} flare-up? 3ol glok
Basigich & AFelA FFo] SR e AT, £F
ANz 5 WAEo] 27 (20.7%)°] 17 (5.6%)HCT}
zskon Trqzye w20, 4 293} 799l

T foll TE F T 7o) 92 HolA] Rt

5. 5%, 730 A Aokt Ao, Aoz
5. £4. T3] 2] 2= Aokl £F 4109 5
5 24Eol w7 ebton], 1 olft Qold AFE 2
AR FRAD4E ASAAL o] 230y o] 2 3
o] ZolEq, FAEUg] A2RFoR PEH AT

ot}
rlo

p

—
wjn
o
& Ho
>
i,
$
il
N
28
Ny
o
N
e
=
o
n)

ofl

¥ L ooxl ox

>,
N
(]
Olﬂ ( i (
ot I ol (S,
2 & Hg >4z o O ff m dle &2

oX
ofN
rO
o
s o .
fl
Mo T
=]
ol



=
7le 8945 7/ A ¥ohe AS BAY &3 441
TR e A dES 83 Fo] FAaksldas A4
% THEU U 22 5% HHES YA &5 2
AR TR & FAtedEs A4 7 F8skA] &
S T Abole] flareup HAEY &3 55 TAESY 7

(

= EOW %‘9}5}.

O © H

el A e, 2

ushieel Ae 4T A 24 94 48 2 94 4
§ 59 OgF SHoR ddtel 43 94 2

Al Aol ashy, A a4 A e

(e

34

*Pﬁ}%}*% X—i%o}oi OL a EJJW} AR
2 A7e 10MY 5 2H3Ne *1636& Ao
o] golel Ao}E e rwt A8 S £7 5}
of X A7 A7) @skt), a2 RE, 37
2 BHEE AR At 283t

) =2
BN Y 94 &% 559 AAE A 2 gAY &
o ek AT obd nEE Frjolng o] ek AP
7} A4 E esitta Al

o
|
=
>
(o]
i
g
~
M

Atk

1. Flare-up?] TAEL FitsdaS F434 @2 &
(2.9%)% a2 4849+ (3.0%)Ak019] B4
2 )22 HolA] &3ttt (p) 0.05).

2. 5% 734/‘]7&"1] W}E 55 THEL £F R, F

TEEE AHT T (1000)) Saned A8

Y} 7%1011—‘;— F 2

4.

r
)
od

z
Oln

S0] thet SAEIRES] 0| BEF o7

0
o

o} (p) 0.05).
5 529 50 e &5 FE0 3 #4438
o] gIbe %’i?i‘jr (p»0.05).

AG7F YAME AE EF 4A7He] BB SAELS £
ES H43 T (21.1%)°] S LGS 2454
% 7 (5.4%) Bk E=A GERHEARE (p € 0.05), &%
2937 T9ell= F 7 bl FYAE HolA] sttt (p)

0.05).

olgel AES Bal 2H FARH FURBFE £
FEL AP} gaAsle 198 AT 9 gk
AT % 5 ek, FANDH ST FF B Dk 1)
A 9 Z o BA, R $x 2 AR 24 55
123 vhekst Hoh o] Z a8t AFRE T
s
1.Cohen S, Burns RB. Orofacial Dental Pain

10.

11.

12.

. Fava LRG. Acute apical periodontitis:

Emergencies. Pathways of the pulp 8th ed., Mosby,
Inc., St. Louis, USA, p31-75, 2002.

incidence of
post-operative pain using two different root canal
dressings. Int Endod J 31(5):341-347, 1998.

. Bystrom A, Claesson R, Sundqvist G. The antibacterial

effect of camphorated paramonochlorophenol, camphor-
ated phenol and calcium hydroxide in the treatment of
infected root canals. Endod Dent Traumatol 1(5):170-
175, 1985.

. grstavik D, Kerekes K, Molven O. Effects of extensive

apical reaming and calcium hydroxide dressing on bac-
terial infection during treatment of apical periodonti-
tis: a pilot study. Int Endod J 24(1):1-7, 1991.

. ¢rstavik D. Antibacterial properties of endodontic

materials. Int Endod J 21(2):161-169, 1988.

. Chong BS, Pitt Ford TR. The role of intracanal med-

ication in root canal treatment. Int Endod J 25(2):97-
106, 1992.

. Siqueira JF, Lopes HP. Mechanisms of antimicrobial

activity of calcium hydroxide: a critical rewiew. Int
Endod J 32(5): 361-369, 1999.

. Safavi KE, Nichols FC. Alteration of biological proper-

ties of bacterial lipopolysaccharide by calcium hydrox-
ide treatment. J Endod 20(3):127-129, 1994.

. Hasselgren G, Olsson B, Cvek M. Effects of calcium

hydroxide and sodium hypochlorite on the dissolution
of necrotic porcine muscle tissue. J Endod 14(3):125-
127, 1998.

Anderden M, Lund A, Andreasen JO, Andreasen FM.
In vitro solubility of pulp tissue in calcium hydroxide
and sodium hypochlorite. Endod Dent Traumatol
8(3):104-108, 1992.

@rstavik D, Haapasalo M. Disinfection by endodontic
irigants and dressings of experimentally infected denti-
nal tubules. Endod Dent Traumatol 6(4):142-149,
1990.

Kontakotis E, Nakou M, Georgopoulou M. In vitro
study of the indirect action of calcium hydroxide on the
anaerobic flora of the root canal. Int Endod J
28(6):285-289, 1995.

93



LHBHX| BHEZES}S] ] - Vol. 31, No. 2, 2006

13.

14.

15.

16.

17.

18.

19.

94

Segura JJ, Llamas R, Rubio-Manzanares AJ, Jimenez-
Planas A, Guerrero JM, Calvo JR. Calcium hydroxide
inhibits substrate adherence capacity of macrophages.
J Endod 23(7):444-447, 1997.

Stuart KG, Miller CH, Brown CE, Newton CW. The
comparative antimicrobial effect of calcium hydroxide.
Oral Surg Oral Med Oral Pathol 72(1):101-104, 1991.

Abbott PV. Medicaments: Aids to success in endodon-
tics. Part 1. A review of the literature. Aust Dent J
35(5):438-448, 1990.

Walton RE, Holton IF, Michelich R. Calcium hydroxide
as an intracanal medication: Effect on posttreatment
pain. J Endod 29(10):627-629, 2003.

Allard U, Stromberg U, Stromberg T. Endodontic
treatment of experimentally induced apical periodonti-
tis in dogs. Endod Dent Traumatol 3(5):240-244,
1987.

Trope M. Relationship of intracanal medicaments to
endodontic flare-ups. Endod Dent Traumatol 6(5):226-
229, 1990.

Abbott PV. Emergency endodontics: part two. Endod

20.

21.

22.

23.

24.

25.

Prac 4(1):12-15, 2001.

Imura N, Zuolo ML. Factors associated with endodon-
tic flare-ups: a prospective study. Int Endod J 28(5):
261-265, 1995.

Moor RJG, Witte AMJ. Periapical lesions accidentally
filled with calcium hydroxide. Int Endod J 35(11):946-
958, 2002.

Walton R, Fouad A. Endodontic interappointment
flare-ups: A prospective study of incidence and related
factors. J Endod 18(4):172-177, 1992.

Torabinejad M, Kettetring JD, McGraw JC, Cummings
R, Dwyer TG, Tobias TS. Factors associated with
endodontic interappointment emergency of teeth with
necrotic pulps. J Endod 14(5):261-266, 1988.

Mor C, Rotstein I, Friedman S. Incidence of interap-
pointment emergency assoiciated with endodontic ther-
apy. J Endod 18(10):509-511, 1992.

Barnett F, Tronstad L. The incidence of flare-ups fol-
lowing endodontic treatment. J Endod 15(4):181-182,
1989.



S0l CHet TiEtZtEe] 2ol et A7

r

]

o
Z
o
Ol

A AEsiT
Eo 7 Yl st

V4 BES Holk Aote] $A3BH Mg ol el mE B
SR EEEE

AT A =
2003 12€5¢ 2004 9€ Atold A thgta x| Aefe T4 XA X2
213H o 2HEH ZHI S ]‘31} 237709] AotE ttom 51549] 4 2 AR, BT, A2
o] e, &4 Ao} et 4 T8 F=E 7153
PGS A4 ¥ v (1) e adaS 483 & Q)2 &7
of th WA A5 F 447 2% B 7 &% 589 ¥4 A7
T3 AZEL Chi-square analysis (p ( 0.05)& A8-38lo] v
¢ T8= dietAY a7l e BHE 7L A ke RS ¢ 4“‘ AATH.

o EEO
‘l‘ooe

F20|: #sdE, 2F TF, 4 Aok dH, =4

95



