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Effect of Methylprednisolone on the Healing Process after Medpor® Implantation in Rats

Su-Gwan Kim*, Sung-Su Chung
Department of Oral and Maxillofacial Surgery, Oral Biology Research Institute
College of Dentistry, Chosun University®,

Department of Anesthesiology, College of Dentistry, Chonnam University

The purpose of this study is to evaluate the difference in healing of Medpor®

implants of two different

and steroid injection should be avoided.
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thickness (1.5mm and 4.5mm) and the effects of methylprednisolone on the healing process. Light micro-
scopic and scanning electron microscopic examinations, and hardness measurement were made in 100 rats
2. 4, or 8 weeks postoperatively. The 1.5mm thin implants were taken better than the 4.5mm thick
implants. The inflammatory responses were reduced after application of methylprednisolone with arrange-
ment and amount of bone matrix deposited being more irregular and reduced in bulk than in the control
group. To hasten postoperative healing after Medpor® implantation, the thinner material should be used
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Fig. 1. Experimental Protocol. The middle part of the rat
skull was exposed and Medpor® was placed under the
periosteum: thickness : 1.5mm(thin) and 4.5mm(thick).
After administeration of Methysol, the light microscopic and
scanning electron microscopic examinations and hardness
measurements were performed after 2-, 4-, 8-weeks
implantation.
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Addel Bt (Fig. 4).
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Table 1. Changes of Histologic Findings Over Time

Medpor 0§Al% A[2TfH0] Methylprednisolone0| ojxj= Zgt

Weeks Mefipor® Control Group Experimental Group
Thickness(mm)
capillary proliferation, capillary proliferation,

15 chronic inflammatory cell (much), chronic inflammatory cell (much),
external callus proliferation, diffuse collagen infiltration
diffuse collagen infiltration

2
inflammatory cell (much), capillary proliferation,

45 external callus proliferation, chronic inflammatory cell (much),
diffuse collagen infiltration diffuse collagen infiltration
giant cell (a little), inflammatory cell (a little),
osteoid proliferation, reduced capillary,

1.5 capillary proliferation, - increased connective tissue
reduced inflammatory cell, maturity, osteoid (a little),
increased collagen infiltration increased collagen infiltration

4
osteoid, septum, increased connective tissue

4.5 reduced inflammatory cell, maturity, osteoid,
increased cell maturity, inflammatory cell (a little),
collagen infiltration increased collagen infiltration
increased bone maturity, loss of inflammatory cell,
thickness of septum, increased connective tissue,

15 and connective tissue infiltration, giant cell (a little), osteoid,
reduced inflammatory cell (marked), increased diffuse collagen
giant cell (a little), increased infiltration
diffuse collagen infiltration

8
giant cell (a little), loss of inflammatory cell,
45 osteoid proliferation, osteoid, giant cell (a little),

increased collagen infiltration

increased collagen infiltration

Table 2. Changes in Invasion of Inflammatory Cells

GNeekS) Group 2 4 8
Control 1.5mm ++or+++ +or ++ + /-
Group 4 5mm ++ or +++ + or ++ +/-
Experimental 1.5mm ++ +/- -
Group 4 5mm ++ +or ++ -

Note. + : slightly present. ++ : moderate present;+ + + : severe present: - not present
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Table 3. Effect of the Time, the Thickness, and the Use of Steroid on Mean Hardness (VHN)

Normal Time 2 Weeks 4 Weeks 8 Weeks
Para- Steroid  No Steroid Steroid No Steroid Steroid No Steroid Steroid
meter bome Thide o0 ys 45 15 45 15 45 15 45 15 45
ness(mm)
Mean 47.97 4697 4055 4202 3043 4410 3364 3541 31777 3552 3350 3410 30.62
3.D. 6.31 722  3.35 518  3.09 8.72 348 342 3.83 3.04 1.13  1.69 7.44

Table 4. Mean Hardness (VHN) of Contact Surface of Bone and Medpor accarding to the Time, the Thickness and the Use of Steroid.

Time Thickness Use of steroid
2 Weeks 4 Weeks 8 Weeks 1.5mm 4 5mm Control Experimental
Mean 39.99 36.23 33.44 39.69 33.42 39.05 34.06
S.D. 694 5.45 2.06 5.38 3.75 5.71 4.37
Significance * # ~

* ! significant different compared with 2 weeks or 4 weeks (P{0.001)
# : significant different compared with 1.5 mm group (P{0.001)
" : significant different compared with the control group (P{0.001)
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ToAME 33.50£1.13VHNd Blg AP FAE
30.62+7 44VHN2 2 Jehdt} (Table 3).

2) AgHolM FH A& vjn
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3) Z¢HA Medpor T WhE A% vlm

Medpor® 1.5mm 4] Zo Ha# A& 39.69+5.38
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(Table 4).

4) AFAANA steroid Fol FFel BE A v

WAl 2T E3E HE AEE 39.05+5.71
VHNZ, 487ME 34.06+4.37 VHNS BHo
steroid ¥ f-5o wel EATACE FoT o] & B
%t} (Table 4).
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Explanation of Photographs

Photomicrograph taken 2 weeks after surgery shows the capillary proliferation, edema and a lot of chron-
ic inflammatory cells (Medpor® 1.5mm, control group, H-E stain, X 100).

Photomicrograph taken 4 weeks after surgery shows a little giant cells, osteoid proliferation, and reduced
inflammatory cells (Medpor® 1.5mm, control group, H-E stain, x200).

Photomicrograph taken 8 weeks after surgery shows increased bone maturity, thickness of septum, con-
nective tissue infiltration, and reduced inflammatory cells{Medpor®1.5mm, control group, H-E stain, X
200).

Photomicrograph taken 2 weeks after surgery shows capillary proliferation and chronic inflammatory cells
(Medpor® 1.5mm, experimental group, H-E stain, x100).

Photomicrograph taken 4 weeks after surgery shows a little inflammatory cells and increased connective
tissue maturity (Medpor® 1.5mm, experimental group. H-E stain, x200).

Photomicrograph taken 8 weeks after surgery shows increased connective tissue, a little giant cell, and
osteoid (Medpor® 1.5mm, experimental group, H-E stain, X200).

Photomicrograph taken 2 weeks after surgery shows many inflammatory cells(Medpor® 4.5mm, control
group, H-E stain, X200).

Photomicrograph taken 4 weeks after surgery shows reduced inflammatory cell and increased septum
(Medpor® 4.5mm, control group, H-E stain, x200).

Photomicrograph taken 8 weeks after surgery shows a little giant cell and osteoid proliferation (Medpor®
4.5mm, control group, H-E stain, x200).

Photomicrograph taken 2 weeks after surgery shows caplllary proliferation and chronic inflammatory cells
(Medpor® 4.5mm, experimental group, H-E stain, X100).

Photomicrograph taken 4 weeks after surgery shows increased collagen infiltration(Medpor® 4.5mm,
experimental group, M-T stain, X200).

Photomicrograph taken 8 weeks after surgery shows osteoid, a little giant cell, and loss of inflammatory
cells (Medpor® 4.5mm, experimental group, H-E stain, X40).

SEM view of Medpor® taken 2 weeks after surgery. Note inflammatory cells into Medpor® (1.5mm, con-
trol group, x1,000).

SEM view of Medpor® taken 2 weeks after surgery. Note osteoblasts adhering to Medpor® (1.5mm,
experimental group, X 1,000).

SEM view of Medpor® taken 2 weeks after surgery. Note osteoblasts adhering to Medpor® (4.5mm, con-
trol group, X1,000).

SEM view of Medpor® taken 2 weeks after surgery. Note a large number of osteoblasts and loss of
inflammation (4.5mm, experimental group, X1,000).

SEM view of Medpor® taken 4 weeks after surgery. Note the formation of bone matrlx and bone spicule
{(1.5mm, control group, %1,000).

SEM view of Medpor® taken 4 weeks after surgery. Note irregular arrangement of bone matrix and
osteoblasts (1.5mm, experimental group, X1,000).

SEM view of Medpor® taken 4 weeks after surgery. Note the growth of dense connective tissue fibers
(4.5mm, control group, X 1,000).

SEM view of Medpor® taken 4 weeks after surgery. Note dense connective tissue fibers and fibroblasts
(4.5mm, experimental group, X1,000).

SEM view of Medpor® taken 8 weeks after surgery. Note reduced osteoblasts in the Medpor® (1.5mm,
control group, X1,000). )

SEM view of Medpor® taken 8 weeks after surgery. Note irregular arrangement of bone matrix (1.5mm,
experimental group, x1.000).

SEM view of Medpor® taken 8 weeks after surgery. Note regular arrangement of bone matrix and net-
work of connective tissue fibers(4.5mm, control group, X 1,000).

SEM view of Medpor® taken 8 weeks after surgery. Note irregular arrangement of bone matrix (4.5mm,
experimental group, x1,000).
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