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— Abstract

used in daily clinical practice.

showed favorable tissue responses.

Endodontic treatment of primary molars is a great challenge to the dentists because of their complex morphology.
However, there have been limited controlled in vivo studies about filling materials for primary teeth. Hence, the aim of
this study is to evaluate and compare histologic responses of different calcium hydroxide canal filling materials that are

Pulpectomies were performed in 132 teeth of the dogs. The root canals were randomly filled with either Vitapex® (n =
44), Metapex® (n = 44), or Metapaste® (n = 44). After 4 or 13 weeks, respectively after operation, the dogs were sacri-
ficed, and teeth were processed for histologic examinations. Inflammatory reaction was evaluated and scored in a blind
manner. The Fisher's exact test and Kruskal-Wallis test were used to compare the tested groups.

In 4-week-group, all inflammatory responses were in normal range except for fibrosis. In 13-week-group, increased
response to various inflammation reaction was shown compared to the 4-week-group. However, there were no statically
significant differences between the tested groups in all inflammatory reaction.

Overall, there were no significant differences among three materials in responses of apical tissues and all of them

Key words : Pulpectomy, Root canal filling material, Calcium hydroxide, Tissue response, Histologic analysis

.M =

>t
P
]

He2 714X A=A HA 2 g 222 O

FLSOl MY, O2|n 2

Haf= K2F 8

d=S 2SO0, 222 WG LRE FEE 2] K
2o{ X|ofe] 22 X|& Al, THE M2 A2l T

=2 LM EHAL S

oMol AHE S S3f Of2(e ME=

rot
ry
b

r

>t
Y
12
ro
ry
e
10

4> ™ ox op
O
0z

ox
>
mot
+
30
]
W

MBI & (calcium hydroxide)2 243 dhd 52t AX
=2 LY H kX |

2
0 o
rA
Mo
A
rl
JE
A
k>
0x
10
N
=t}
=)
=
=
“u
Hir

2 pHE alkaline

phosphatase®| 2d& #0[1, Tt= M =7} Yidts g 22
2 SO = EoiE Mttt EAE|ACH67]. AN
OZ LYot EE 2 AL iR E MAE O AHE Y2t
CHE 22t 22 &3 oy 77t

Bl=7F S7teof et
|

T = ACHS.

Corresponding author : Je Seon Song

Department of Pediatric Dentistry, College of Dentistry, Yonsei University, 50-1 Yonsei-ro, Seodaemun-gu, Seoul, 03722, Korea

Tel: +82-2-2228-3176 / Fax: +82-2-392-7420 / E-mail: SONGJS@yuhs.ac

Received October 7, 2018 / Revised December 28, 2018 / Accepted December 8, 2018

tThese authors equally contributed to this work.

XThis study was supported by a grant from META BIOMED CO, LTD. (2017-31-0291) and the National Research Foundation of Korea (NRF) grant

funded by the Korea government (NRF-2018R1A1A1A05018328).

255



Kot o|27|7]9]

3

—

.
o

ISO 7405[21]9] 9

J Korean Acad Pediatr Dent 46(3) 2019

T o0 R & W & % =
8l < = b oF X! o >
mju ) b =
S o g1z KXo ©
WoR K ol Oh T g =
8 — M m M Ko @K 50 o
ZO_A._I.I|®|r._O._ m
S Wo_erto S
RN @K oF & @ o © c
s T = <
fu K0 g1 B &r & g3 O =
T o= — o L. = g <O =
=~ W o Ho_ o
=R R I £
koo Mo owm o ©
L L = IS
of mT © =y KO | N —
o H 2 00 = = K o
=T M Ty oo
N - Mo o & KT 2
_I.._o._|._oLLIa|LI —
! X =9o g o o -
o & 2 K > EK o
o] = & I %)
S 2 pe ¥ <
_A_.olinuLIX.rLl o
= = XK - O ¥ 0 o ©
N K 0 . K Q. =0 S
<0 gi TR A EHE Rs}
T TRENESFSa 3
e 6§$W.1XH%W%.© L4
[s2 or ol i of T J % L ~
— % 20 o B8 JJ K g0 ™ 7 S
T X0 o o Wl F Rr 8% ic
go:_ogW\mwﬂoua_umemm_]ol_m__muo_a 2 WM T ogg K oo X 2% U ol Mo X0 B8l X ™ K Tl
_— -0 SN = - —_— P . TO & — =7 —
Cpoly EEMOBB O FHEW SaF¥TEsaMwl @¥os T e
R @gE - HMda®MaE sy FoR o Pme Vg R s F oo
AU OF p ® T o g % pn R e g ") LT o foe  Ju E M of ©® WM Nz RU K R
- - = O = T = = = o TT -0 <0 2 —, = 7 | =gl S .
=] m_._._.n_m._ [ wmo.L__ll_ LH mm = _._._Of.__JI m_A_._._w._ L_L.AIOA_“_ % _|_MO|_“ AOMM_._[ 1! OMWE._ _An_
Moo 3w g R Ul T g = T 38 s F= s F s Ko
aa_A_.Mswrm%AM.w_MWmWE S ey d e D W E 5o K E
= T ® &Aoo - = = K g =K = & RO UM — o R = = I
_ . m g 5 3 =20 x H = = Mg g ; s 2 Mo L =
T Zy X 1 O 5 U X K _ 81 ol 100 = <V © = J4 = = K & v . oF o = TR L|O
m S m g £ 2 st wo m o W< W X oo 2 o7 od o< M ﬁﬁﬁvo_._%Wﬂ -
= o = = K ) - LY —
;I;_._Li_ldﬂ_m_]x_oxh._muo_.o_u MaA_..au,_n_Mo Xr_m__ﬂo_.lmﬁaMHgo 5K
ol fr s 28 M = ofF U — = X0 = ol oo = 0% ol X0 & R
(=] o I ol M ., o © X T o mo o 83 pal I =l T
anl_.].m___”__.m.,w_ﬂd_.:ﬁuos_%% Aao_.HLz[uol_xqmﬂxAﬂW&_._.%ﬂuWﬂsx mH
R P I R R R LA R R LR
— o — = = _ un = = =
K 5% Y T = %o T o ® o 7 a7 GM oo OF ©° 77 <k %0 o __”.__._ T ok - RN Ky Tl 52
mE o EE Mook g 0TSty o M < TR S TR T =
TERD S MK g T phgxX@ARTMES g g My R B
_._Eﬂ%WMDBWﬂﬂﬁo_uﬂe_am@_:_._T_._uuoﬂﬁs__.me_.:._u_m”m.._@wwHmem_nﬁ_‘._._.._laﬂm_zhﬂoqagt .
ﬂ_a:ﬂm_mmmﬁ%ﬁ%@ﬂafﬂgoml._mm__ﬁxﬂaﬂ_Wuoa_ao__uoj_:mw__u._m_a. H
mog DES M A EgF g T TH KT G T ERS w5 E TS
NS S AT R LA EE S LS L N
T RS 8 Pwasgiw T syl pwed®a 2038 g 5 5o oo
Moo o ga MurHodagldg P IP juid o BIUW oo gg @8l 20 T 300
TR R IS B I A< L A e B S Sl o s
= R0y g = HHIMM_MﬁWMWEmﬂla_ﬁH_}EHE&NM_O_EHNEWQOI_
m X0 ™ Ul krof & o mr T < oF & T w0 m W T <ol K TS K <0 mu o r- o U RC oo

and immediately after filling with each materials. (A, D) Vi-

tapex®, (B, E) Metapex®, (C, F) Metapaste®.
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Table 1. Materials used in the present study

. Ca(OH), o
Materials concentration(%) Other ingredient
Vitapex® 30 Todoform, Silicon oil
Metapex® <36 Todoform, Silicon oil
Metapaste® <30 Barium sulfate,

Polypropylene glycol

Ca(OH), = Calcium hydroxide

Table 2. Scores used during histologic analysis of inflammatory
cells

Cellularity (in ¥4 of HPF) Score
0 0
Up to 50 cells 1
From 50 to 100 cells 2
More than 100 cells 3

HPF = High-powered (x400) field
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Table 3. Scores used during histologic analysis of apical tissue

Response Score

Epithelial changes
Normal, not damaged
Basement membrane alteration
Metaplasia
Micro-abscess, intraepithelial

A W N P O

Micro-abscess, stratum corneum
Inflammatory cell infiltration (per HPF)

None

Minimum (up to 25)

Mild (from 26 to 50)

Moderate (from 51 to 100)

Severe (more than 100)

A W N PR O

Congestion
None
Minimum
Mild
Moderate

A wWw NN R O

Severe
Edema

None

Minimum

Mild

Moderate

Severe

A w N 2 O

HPF = High-powered (x400) field



J Korean Acad Pediatr Dent 46(3) 2019
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Ol HE 9ot H2+=AF L# 2l Kruskal-Wallis testE A5} = 25 0FE 78S AR 2 A1t 2& X[ote| X2
ALt EAHEME SAS version 94 (SAS institute Inc, Cary, NC, O3 RIS HAHZFACH HA ZZE HIIE HOl A|HO| Of
USA)S ol gLt EHOl ZX ATIS Fig. 20| HAISIACE 4R217} Ligtt Xjof

o| #L£ Vitapex®} Metapaste® 20 A Z+ 37}, Metapex®0j
M 93 AA M 474E 7|238IUCHFig. 3). Metapaste® 20| A §L&}A| score
2 470 MRS 7|23 AIHO| UAOL | 2 2 EANoz

S0 A2 = 132709] X|Of & 137}9| X|OFOA AL 7|7t 2 o|5t X0 = g R CH(Kruskal-Wallis test, p = 0.82; Fisher's exact
T AR =22 2 E= X M2|UE & LF7F LIEHH test p = 091). 42 A|H T X2 %] ¢I|o| Hat, 5 M
ST XOtSS ZTto|M HQIBIUCH G Hito| mE Xof  E AE, 2 U HES LERH X0k QT
So| 2EE Table 40] H2|5HRCt YBHHO|ZO2 Table 23t 3 I3FR0IME 4F2 HOt Chbet TR0 BRE QI
of MAIE 7|=0f wat 2f X|ots2| ZASH g3 =& 7| (Table 6, 7). 470 M ZHEEX] RUT ST, CHAIMZ, L1
=59t Spet BAE UL S3] 4521 22| £ B2olM A XY
Table 4. Distribution of materials by tooth type

Number
Tooth type 4 weeks 13 weeks
Vitapex® Metapex” Metapaste® Vitapex® Metapex® Metapaste®
Incisors

Upper 4 6

Lower 5 5
Premolars

Upper 5 5 5 5

Lower 5 4 4 4
Total 22 19 18 20 19 21
Table 5. Number of the histologic findings for inflammatory responses in 4-week-group

Materials

Findings Vitapex® (n = 22) Metapex® (n = 19) Metapaste® (n = 18)
PMN 2 - - - 0 19 - - = 0 18 - - = 0
Lymphocyte 2 - — — 0 9 - - — 0 B - - — 0
Plasma cells 2 - — — 0 9 — — — 0 88 - — — 0
Macrophages 2 — — — 0 9 — — — 0 8 - - — 0
Giant cells 2 - — — 0 9 - — — 0 8 - - — 0
Necrosis 2 - — — 0 9 — — — 0 8 - - — 0
Neovascularization 2 - — — 0 9 - — — 0 8 - - — 0
Fibrosis 9 3 - — 0.16 5 4 — — 021 15 2 1 — 0.22
Fatty infiltration 2 - — — 0 9 - — — 0 8 - - — 0

PMN = Polymorphonuclear leukocyte

258



Fig. 2. Normal tissue response to each filling material.
The periodontal ligament is free of inflammatory cells.
There were no specific change between 4-week-group (A,
B, C) and 13-week-group (D, E, F). (A, D) Vitapex®, (B, E)
Metapex®, (C, F) Metapaste®. (Hematoxylin and eosin; origi-
nal magnification x40)

J Korean Acad Pediatr Dent 46(3) 2019

Fig. 3. Fibrosis of periapical tissue in 4-week-specimens
(Hematoxylin and eosin). Note the fibrotic changes in sur-
rounding tissue (arrows). (B), (D), (F) is higher magnification
(x200) of rectangle in (A), (C), (E) respectively (x40). (A, D)
Vitapex®, (B, E) Metapex®, (C, F) Metapaste®.

Table 6. Number of the histologic findings for inflammatory responses in 13-week-group

Materials

Findings Vitapex® (n = 20) Metapex” (n = 19) Metapaste® (n = 21)

0o 1 2 3 Mmoo 1 o2 3 Y o oy, g T
PMN 20 - - — 0 9 - — — 0 20 — 1 — 0.10
Lymphocyte 20 - — — 0 7 - 2 — 021 9 - 2 — 0.19
Plasma cells 20 - — — 0 9 - - — 0 21— — = 0
Macrophages 7 - 3 — 0.30 9 - - — 0 9 — 2 — 0.19
Giant cells 20 — — — 0 9 - - — 0 21 — — — 0
Necrosis 20 - — — 0 9 - - — 0 2L — — = 0
Neovascularization 9 1 - — 0.05 8 1 - — 0.05 20 1 — — 0.05
Fibrosis 8 2 - — 0.10 5 4 — — 02 16 4 1 — 0.29
Fatty infiltration 20 - — — 0 9 - - — 0 2L — — = 0

PMN = Polymorphonuclear leukocyte
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Table 7. Number of the histologic findings for tissue responses in 13-week-group

Materials
B ® _ ® _ ® —
Findings Vitapex™ (n = 20) Metapex™ (n = 19) Metapaste™ (n = 21)
0 1 2 3 4 M, 5 3 Mean 1 5 3 Mean
Score Score Score
Epithelial changes 20 - — — — 0 9 — - — — 0 21 — — = — 0
Inflammatory cell 7 3 — — — 015 18 1 — — — 005 18 2 1 — — 019
infiltration
Congestion 20 - — — — 0 9 — — — — 0 B 3 - — — 0.14
Edema 9 1 — — — 0.05 19 — — — — 0 9 2 - — — 0.10
B DE 9= NIZo| RETF RIGE A|THO| 91911, Metapaste® Fisher's exact test@} Kruskal-Wallis test Z1} M| = ZF {23t X}
TO|A CHE oA ZHEEX] 42 @ 21 PMNO| £ Ol= SURACHp > 0.05). ZE S=0A FHEQ XA B2 &
+E0 P45 9182 B O X|OfO| H-E @A AT 4FRO XN AT HIT Al 57

O &ALt ZF MAHT A score 2
AZIS

= =
3) O|el ET H8=

NEXOl XX

= L =

[

Fig. 4, 5, 60| HAI39IC
7|23 AL glolon 2 #20A

b, S5 £ (score g

Fig. 4. (A) Inflammatory change of
periapical tissue in a 13-week-Vitapex”
specimen (Hematoxylin and eosin;
original magnification x40). (B) Higher
magnification of rectangle in A (x200).
Macrophages (closed arrows) are seen
along with other inflammatory cells.

Fig. 5. (A) Inflammatory change
of periapical tissue in a 13-week-
Metapex® specimen (Hematoxylin and
eosin; original magnification x40). (B)
Higher magnification of rectangle in A
(x200). Lymphocytes (open arrows) are
seen in extended tissue.
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0kt XFO|2 & 0| X| &UCHFig. 2).

Fig. 6. (A) Inflammatory reaction in a
13-week-Metapaste® specimen. Acute
and chronic inflammatory cells are
present (closed arrows: macrophage,
open arrows: lymphocyte). (B) There is
a layer of inflammatory cells, mostly
polymorphonuclear leukocyte (circle).
(Hematoxylin and eosin; original mag-
nification x200.)
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