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Abstract

This research aimed to study the pulpal responses in dog’s teeth when conventional GIC
(Ketac Fil Plus™) was used as partial pulpotomy medicament in comparison to MTA (ProRoot MTA™).
Cavity preparations were performed on 24 dog teeth until pulpal exposure was observed. The pulp
was removed at the depth of 1 mm at the exposure sites. Teeth were randomly assigned into four
groups; namely 1) conventional GIC 7 days 2) MTA 7 days 3) conventional GIC 70 days 4) MTA 70 days.
All pulpotomized teeth were restored with conventional GIC. At the periods of 7 and 70 days, the
teeth were surgically extracted for histopathologic evaluation. Two teeth were excluded due to
complete loss of restorative material, resulted in 22 remaining teeth for histopathologic evaluation.
At 7 days period, MTA group had desirable pulpal response in terms of pulpal biocompatibility as in
conventional GIC group. At 70 days period, MTA group demonstrated mild level of pulpal response
while conventional GIC group showed various levels of pulpal response either mild, moderate levels
or pulp necrosis. Within the limitations of the experiment, MTA showed more desirable pulpal

response in terms of pulpal biocompatibility than conventional GIC.
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Table 1 Criteria for histopathological evaluation of the pulp (Adapted from Tarim et al.,
1998", Faraco et al., 2004” and Jittapiromsak et al., 2010”)

Inflammatory cell response:

1. Little or no scattered inflammation present in the pulp beneath the new dentin bridge or exposure site
(< 10 cells/high-power field [HPF])

2. Mild inflammation beneath the exposure site or new dentin bridge (10 - 50 cells/HPF)

3. Moderate inflammation beneath the exposure site or new dentin bridge (> 50 cells/HPF)

4. Abscess formation with infiltration of inflammatory cells beneath the exposure site or new dentin bridge

5. Pulp necrosis was found.

* Note: Cells were counted under a 40X objective lens (1 HPF).

Extent of pulpal inflammation:

1. Inflammation limited beneath the pulp exposure site or new dentin bridge.

2. Inflammation extended into the coronal pulp.

3. Inflammation extended into the radicular pulp.

Soft tissue organization:

1. Soft tissue organization beneath the exposure site, or dentin bridge was normal. New odontoblast-like cells and
collagen fibers were found and were well organized.

2. Soft tissue beneath the exposure site, material-tissue interface, or dentin bridge was found disorganized. A few
new odontoblast-like cells and some (disorganized) collagen fibers were found.

3. General pulp morphology and cellular organization were lost. Few collagen fibers and some cavitations were

found.

Dentin bridge formation:
1. Complete dentin bridge covering the exposure site
2. Partial dentin bridge covering the exposure site

3. No dentin bridge
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Table 2 Pulpal histopathological score distribution

“ Inflammatory cell response Extent of Soft tissue Dentin bridge
'% Pulp dressing N inflammation organiztion formation
S materials
£
|_
1 2 3 4 1 2 3 1 2 3 1 2 3
MTA 6 2 3 1 - 6 - - 1 5 - - - 6
(33) (50) (17) (0 (0) |(100) (0) (0) | (A7) (83) (0) | (O) (0) (100)
2
E Conventional | 4 1 2 - 1 3 1 - 1 3 - - - 4
GIC
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MTA 5 2 2 1 - 5 - - 3 2 - 1 2 2
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g
4 Conventional | 7 - 2 3 - 5 - 2 - 5 2 - - 7
GIC
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* Unit used in the table is number of teeth. The number of teeth in percent was shown in parentheses.
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Figure 1 Histopathological appearance of dental pulp that was capped with conventional GIC for 7 days.

Panel A was the whole tooth section, the frame was magnified in panel B, C and D.

(Magnification panel B 4X, panel C 10X and panel D 40X)
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Figure 2 Histopathological appearance of dental pulp that was capped with MTA for 7 days.

Panel A was the whole tooth section, the frame was magnified in panel B to E.

(Magnification: panel B 4X, panel C 10X and panel D and E 40X, the asterisks (*) on the upper part of panel B and C showed

the folded pulp tissue beneath MTA due to histopathological process.)
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Figure 3 Histopathological appearance of dental pulp that was capped with conventional GIC for 70 days.

Panel A was the whole tooth section, the dash-lined frame was magnified in panel B and D and the solid-lined frame

was magnified in panel C and E.

(Magnification: panel B and C 4X, panel D and E 40X)
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Figure 4 Histopathological appearance of dental pulp was capped with MTA for 70 days.

Panel A was the whole tooth section, the frame was magnified in panel B to D

(Magnification: panel B 10X, panel C and D 40X)
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