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Abstract

The purpose of this study was to evaluate and compare the influence of
Steroid topical irrigation and implant surface on bone healing in the irradiated
rabbit tibia. Implant to bone contact surface ratio and the pattern of bone
healing around hydroxyapatite(HA) coated implant and pure titanium (Ti) implant
which were inserted into the irradiated rabbit tibia were compared. 16 Korean
house mature male rabbits were used as experimental animal. Each rabbit
received 15 Gy of irradiation.

4 weeks after the irradiation, two holes were prepared in the irradiated tibia of
each rabbits, where two surface type of implants were inserted :1) HA coated
type and 2)pure Ti type.

Right before placing implants, one group of rabbit received steroid irrigation and
the other group did saline. After the irrigation, two implants of HA coated type
and pure Ti type were inserted into the tibia of each rabbits.

Each rabbit were sacrificed at 2nd, 4th, and 8th week after the implantation and
the specimens were observed by the light microscope. The pattern of bone

healing and histomorphometric analysis of the implant—bone interface were done.

The results were as follows.

1. All implants inserted into the irradiated tibia of rabbit did not show any sign
of clinical mobility and the bone around implants inserted into the irradiated tibia
of rabbit did not show any resorption.

2. The bone to implant contact surface ratio around HA coated implants that
received steroid irrigation got more bone to implant contact surface ratio than
that of the saline irrigation. This result showed statistically significant(p<0.05).
There was no statistically significant difference in 8th week group.

3. Though there was no statistically significant difference HA coated implants
had more bone to implant contact surface ratio than pure Ti implant in 2nd and
4th groups, and there was no difference in 8th week group.

4. All implants inserted into the irradiated tibia of rabbit had exhibited successful

osseointegraion.
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Histomorphometric analysis
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Fig. 1. A radiographic view of implant body
inserted into the irradiated tibia of rabbit.
Hydroxyapatitecoated implant was placed in
the upper portion and pure Ti implant was
placed in the lower portion of the tibia.




Fig. 2. 2nd week HA implant group
with saline irrigation(x100). Some
woven bone and amorphous
layer(yellow arrow) was observed. The
new made woven bone(red arrow) was
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Fig. 3. 2nd week Ti implant group with
saline irrigation(x100). Remaining lamellar
bone and bone fragment(yellow arrow) was
observed. The bone cutting line prepared
for implant fixture was observed(red

being grown from the old bone and arrow).
was covered by osteoblastic layer.
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Fig. 4. 2nd week HA implant group with . . .
& . P group Fig. 5. 2nd week Ti implant group with
steroid irrigation(x100). The lamellar L
L. steroid irrigation(x100).The new made
pattern of per-—existing bone was observed
woven bone grow out to reach the valley

and newly made woven bone was growin .
Y & & of implant thread(yellow arrow). Less cell

from that lamellar bone. Amorphous layer . .
debris or amorphous material was

was observed also(yellow arrow). R
observed than saline irrigation groups.

The cement line was obvious.
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Fig. 6. 4th week HA implant group with Fig. 7. 4th week Ti implant group with

saline irrigation(x100). A part of new bone saline irrigation(x100). New trabecular
was in contact with hydroxyapatite layer bone was grown into the valley of implant
of implant(yellow arrow). And There was threads(yellow arrow). But, the contact
also observed accompanied low level of surface area of the implant and bone was
fibrosis. seemed to be low. This trabecular bone

had the shape of lamellar bone already.
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Fig. 8. 4th week HA implant group with
steroid irrigation(x100). New trabecular
bone was grown into the valley of
implant threads(yellow arrow). This
trabecular bone growth was very
advanced, and the Haversian System was
began to be observed. And There was
also observed accompanied low level of

fibrosis.

Fig. 10. 8th week HA implant with saline
irrigation(x100). There was observed that
new bone had almost lamellar pattern. The
new lamellar bone had close contact with
the HA surface of HA implant.

Fig. 9. 4th week Ti implant group with
steroid irrigation(x100). Osteoid tissue was
more mineralized than before, and was
forming osteon. New trabecular bone was
grown into the valley of implant
threads(red arrow).

Fig. 11. 8th week Ti implant with saline
irrigation(x100). Nearly the same bone
healing pattern with 8th week HA implant
with saline irrigation was observed. Much
soft tissue was engaged between the bone
and titanium surface(yellow arrow). Some
bony hallow was observed(red arrow).



=1 3k

rr

RUR

10) 85, Ti d=Z&E, A d4 A (Fig. 11)

8% HA 9ZdE 4495 AT A9 AL Ti YZAE B

Aol AzA ol AAE AL B

kel
=

WAEo] g e FHol 1F B HTHELA HAW). 1EH Ae
7]

T A%ES FRTRE WTh

sz wa)).

11) 85, HA

Fig. 12. 8th week HA implant with steroid
irrigation(x100). Completely remodelled bone
tissue was in intimate contact with
hydroxyapatite layer of implant(yellow
arrow) and many osteons were observed
therein.
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Fig. 13. 8th week Ti implant with steroid
irrigation(x100). Completely remodelling
lamellar bone(yellow arrow) was observed
and much soft tissue was engaged between
implant surface and adjacent bone(red
arrow).
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O 4th week ESD

1000
800 Table 2. The bone to implant
' contact surfce ratio of each
600 group at 4th week. The bone to
400 implant contact surface ratio
200 around HA coated implants that
received steroid irrigation got
00 .
HA T i HA T id more bone to implant contact
salin,e . saline stero;d |, sterol surfece ratio than that of the
saline irrigation(p<0.05).
O8th week MESD
1200
1000
800
600 Table 3. The bone to
400 implant contact surfce ratio
200 of each group at 8th week.
00 There was no diffenrence in
HA, saline Ti,saline  HA, Ti, steroid 8th week group.
steroid
O2nd week BESD
300 Table 1 The bone to implant
250 contact surface ratio of each
200 group at 2nd week. Titanium
150 surface and steroid irrigation
100 group had high ratio but it
50 was not statistically
00 significant.
HA, Ti, saline HA, Ti, steroid
saline steroid
(p<0.05)
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