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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
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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 Iodoform, 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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B 39| RO AN FIHY WA OIS HOISYCE X X

310f 10% Z=22l 89
alci-Clear Rapid & 2 (National Diagnostics,
Atlanta, Georgia, USA)2 2 337t EI3|SRICt Eta|=l XAl Of

7 ZAHEMES X AHStD, Hematox-
ylin-Eosin (H-E) &AH
72 AA|SHICE B x|

x| 5t o
DA O|R7|7]0] BB OHH) B BE JIF L AYY
¥ H 9%22)7t FRFH9 1O 7405[2110] THE 7|FS MGt

Lt FESaHEX|Ee Lt e E 2 (polymorphonuclear leuko-
cyte, PMN), 2T (lymphocyte), Z2t=0t M| Z(plasma cell), CH
Al M| 2 (macrophage), AL M|Z(giant cell), M= 2| T|Af(necro-
sis), MM = 5Hneovascularization), A-93}(fibrosis), X|ghA|Z=
(fatty infiltration)E HW7}SI¥ D 7| =S Table 20{ X|A|8}

AHtE HE = AIO|o| Bislepithelial changes), €5 Al

o| Xl

a

4m

ALt

|->I

|

a

(inflammatory cell infiltration), @& 24 (congestion) &

4m

=
2 (edema)o| Y5 BIstn 7| 281 CH(Table 3).

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 w NN R O

Severe
Edema

None

Minimum

Mild

Moderate

A w N 2 O

Severe

HPF = High-powered (x400) field
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HTH 2 X ZE EF 982 77 Fisher's exact test2 H| i 47T A7 20N BT PSS LIEH X0l = A F=
=4 StACE =23 YEE 24 Aol= SEHE M 2 oY £ Table 50 F2[StACE d72AE M CHE BT B3 K&
Ol HE 9ot H|2+=AH L# 2l Kruskal-Wallis testE A5} = 25 0FE 7|55 AR 2 A1t 2& X[ote| X2
ALt EAHEME SAS version 94 (SAS institute Inc, Cary, NC, O3 R HAHZFACH HA ZZA HIE HOl A|HO| Of
USA)S 0| 85tRALt HHO =X ATIS Fig. 20 HMAISHRACH d73H7t LIEFE X|OF

o| £ Vitapex®} Metapaste® 20 A Z+ 37}, Metapex®0j
M 93 AA M 47§E 7|238IUCHFig. 3). Metapaste® 20| A §L&}A| score
2 +FO| HRUE 7IET A[HO| AU M & ¢t SATHL=

S0 A2 = 132719] X|Of & 137}9| X|OFOA AL 7|7t 2 o|st X0 = g R CHKruskal-Wallis test, p = 0.82; Fisher's exact
T AHR 2222 O £= =& M2|2E & F7 7L LIELLE test p = 091). 42 A|H T X2 %] ¢1]o| Hat, 5 M
SiE X|otS2 ZIOIA M QSHACE. AT Autol| =otE X|of Iz YE 29 A #52 LIEMH Xot= BiRUACH
=2 2E = Table 40| F2|5tRAL. 20| Z 22 Table 21} 3 BFF0M= 437 20t Ot ZAHHS0] 2L AT
of MAIE Z1=0f wet 2t X|ot52| 2ot Hh3o| §EE 7| (Table 6, 7). 470 M ZHEEX] RUT ST, CHAIMZ, L1
E5HALE Yo7t HEEQICH £9] 4FZ20 Hal XF H30M M Y
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 88 - - — 0
Giant cells 2 - — — 0 9 - — — 0 8 - - — 0
Necrosis 2 - — — 0 9 - — — 0 88 - - — 0
Neovascularization 2 - — — 0 9 - — — 0 8 - - — 0
Fibrosis 9 3 - — 0.16 5 4 — — 021 15 2 1 — 022
Fatty infiltration 2 - — — 0 9 - — — 0 8 - - — 0

PMN = Polymorphonuclear leukocyte
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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)

o 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 B8 3 - — — 0.14
Edema 9 1 — — — 0.05 19 — — — — 0 9 2 - — — 0.10
B DE U= NIZo| RETF RIGE A|THO| 9191, 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=0|A FHEQ XA B2 &
+E0 P45 9182 8O o X|OfO| H-E @A AT 4FRO XN AT HT Al 57

O BHEE|ACE ZF MAHT A score 2
AZS

= =
3) O|el EF H8=

NEXQl 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.

260

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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