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HISTOMORPHOMETRIC STUDY ON THE INFLUENCE OF STEROID TOPICAL IRRIGATION
AND IMPLANT SURFACE ON BONE HEALING IN THE IRRADIATED RABBIT TIBIA

Sung-Soo Shin*#, Yang-Ho Park*, Jun-Woo Park*, Gun-Joo Rhee**, Hyun-Man Kim*, Jae-Seung Ko*

Department of Oral & Maxillofacial Surgery, College of Medicine, Hallym University*

Department of Oral Anatomy, College of Dentistry, Seoul National University®
SAM Dental Clinic**

The purpose of this study was to evaluate and compare the influence of Steroid topical irrigation and implant surface on bone heal-
ing in the irradiated rabbit tibia. Implant to bone contact surface ratio and the pattern of bone healing around hydroxyapatite(HA) coat-
ed 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 micro-

scope. 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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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(white arrow) was observed. The new made
woven bone(black arrow) was being grown from the
old bone and was covered by osteoblastic layer.
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Fig. 3. 2nd week Ti implant group with saline irrigation
(x100). Remaining lamellar bone and bone fragment
(white arrow) was observed. The bone cutting line
prepared for implant fixture was observed(black arrow).
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Fig. 4. 2nd week HA implant group with steroid
irrigation(x100). The lamellar pattern of per-existing
bone was observed and newly made woven bone was
growing from that lamellar bone. Amorphous layer was
observed also(white arrow). The cement line was
obvious.
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Fig. 5. 2nd week Ti implant group with steroid
irigation(x100).The new made woven bone grow out
to reach the valley of implant thread(white arrow). Less
cell debris or amorphous material was observed than
saline irrigation groups.
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Fig. 7. 4th week Ti implant group with saline irrigation
(x100). New trabecular bone was grown into the valley
of implant threads(white arrow). But, the contact
surface area of the implant and bone was seemed to
be low. This trabecular bone had the shape of lamellar
bone already.

Fig. 6. 4th week HA implant group with saline irrigation
(x100). A part of new bone was in contact with
hydroxyapatite layer of implant(white arrow). And There
was also observed accompanied low level of fibrosis.

Fig. 8. 4th week HA implant group with steroid Fig. 9. 4th week Ti implant group with steroid irrigation
irrgation(x100). New trabecular bone was grown into (X100). Osteoid tissue was more mineralized than
the valley of implant threads(white arrow). This trabecular before, and was forming osteon. New trabecular bone
bone growth was very advanced, and the Haversian was grown into the valley of implant threads(black

System was began to be observed(Black arrow). And arrow).
There was also observed accompanied low level of
fibrosis.
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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(White
arrow).

Fig. 12. 8th week HA implant with steroid irrigation
(X100). Completely remodelled bone tissue was in
intimate contact with hydroxyapatite layer of implant
(white arrow) and many osteons were observed therein.
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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(white arrow). Some bony hallow was obser-
ved(black arrow).

Fig. 13. 8th week Ti implant with steroid irrigation
(X100). Completely remodelling lamellar bone(white
arrow) was observed and much soft tissue was engaged
between implant surface and adjacent bone(black arrow).
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Table 1. The bone to implant contact surface ratio
of each group at 2nd week. Titanium surface and
steroid irrigation group had high ratio but it was
not statistically significant.
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Table 3. The bone to implant contact surfce ratio
of each group at 8th week. There was no diffen-
rence in 8th week group.
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Table 2. The bone to implant contact surfce ratio
of each group at 4th week. The bone to implant
contact surface ratio around HA coated implants
that received steroid irrigation got more bone to
implant contact surfece ratio than that of the
saline irrigation(p<0.05).

& 2HHE vl Re7t g R 2ok
27N AGEEY 27 AF tet 2ol A3 4Ao)
ok o] glo] I BAIA o4 2R Bahelet

o
7

%,

ofN

o

0,

X,

R
oX,
N
ot
Ao,

o 021.

o ol
il
o,
e
o
rS
g2
o

=
E
Y
Ty
ofN
"
re
=
i =
e to
2w fo
e
SN
=2

N
B\
A3
7
)
it
N

[o mn &

T
T
2
2

g

=it
fi
tlo HE =S

Loy
B o

o e

119
T,
o
32
rir
=
o
i
i
o
)

ox, M
>
i)
2 e 4
o
~
of
do
i‘j’ o
- ‘%4
oy —
N
I
ot
>

xo, ot
o
ofN
0%
1o
)
-3

rl
X
4,
)
o
).
" %0,
I
ol
o
rlo mjn
L

%gl

Granstrom & Tiellstrom?)-2 -4}
APH o] ZALE Zol| oferd gg—g— 9)
=ZAEE AHEsto] WAl o] Bol
ZYE A% 35S AW F A9
AL F QJEDE Ao Fa AFH
7Vl olahed 1 Hul Qrpeem, i o
of uhA g AHA E BAE &3} YA A
W HEA Ao R 2 FHE glo] 774
43A 02 NPT ek

A A 80 BA 290 ZARA Had TS
N EFFE 2hske AQE AR

oal

Aol Al

=
o T
A
ﬂfamomﬁ
(o3
o 5
o

N
—_
6{1-4_

oX, otk rlot
off
o

o5~

o ﬂilf

o
p

~
>,

By

re

flo rle

=
>
m B e =

ol
[kl =& l@
it fo oy 44 rx oo

o R
e

=2

Al
R} o

o NH
°
11‘.
o
B
x
i
o
>

wk g N

)

AN, 4% 5¢ 9o
Aol F2 A} HE gHFO ”44ﬂﬂ4%%4
o285t E S THENS 2T AAEHH HE Ao
AL WA ste] AL ol A AEA, A, 42
2 oplstel T P FAES s 202 I
o, 99 Meyerai= 2 314}e] tiad 241 ARAZAY, 91

do rx

2
o _& oX,
o2 2 off M rlo

S
D
=



LHT*8IX| 2004;30:455-464

o] 3GAIZ AP o Mand= WA & AR AR ZALE
e 220 YApA o] ofy 2t ALY I Al o] A
HZ£0 2 3t Agfo| Y v ES TA QALY Wolr 942
Z7] 7199881 ¢ & Ut o ojwf WAMAE Fo] FL
AAZFE & AT AT T T HALE A THOZE A X
Ab AR, At eke SO E AYEgitt o9 e =
ARl ARl N EH O EZE AN Mg, WA A 5e
ANZHA, G ZA M ST, A AE A7) 9 39, v 4 &
, back scatter &3} 5& Y H TS AL RHH O E Mol
=

“ o
U] erEehE WAL ZAbo) ket 27) 2 g4 <) 7has
]

69%<] = AN AAS Btk A4 F 7P A E AA A
As H3l 15Gy9} Gantous 5¢] Sute] & Ao FHg W
A ZAVE £ E A28t 7R Linac 60MeVE o] L3514
15GyE @3] ZAFsISI Y 23 571229 silicone bolusg 3]
of Yol 4ol 15Gy7t A stoH o] AL Abgtel Al &
of A of 45Gyo| &l B3k Yol

Granstrom * 52 $2ke] Ao M= A4 A des Al st
of 3}aL FY¥HA BAAAM = FTEAEY AA T} 7}
< 71tEH, AR A EeE
NEE At £g 52 o

<
N
o
N

2 ofN
o
BN
e o

s
4o

N
==

w
N
R
9,
¥
S
ilfeS
Hu >

B 9 g

1o Z A Callus &
A T UlglA 6714
Ag FFskATh 28 2, Brogniez? 5 7 9] 3hetzol WAL
ZA FAF AL T F FFdel 8F A B o gt
73zt Stk Johnsson® 52 E7]& WAM AL 125 &
W 5 JEAE Ags S AR Huste 1d & 4L
removal torquet Z1, 23] HE &4 ol Ity B
o} ole]l £ A= WA AL & 4750 JZFAE
= Aleston 156y @Y A 2GyE 223] £ & 55 ©]
Wl 53] Fod et G AEFH R FU & AR gt
B2 Aol A oot B F5 A] BE 45 0] AR
SFGL TP, Stoll 59 ', A,
717} 125%) A 16%7}+A] ek
v S FAZ EA|stH
UL STk & AFM e 9

g0l °l

ol
<]

o,
PO

lo

4
>
ot

N
>
%

N

r\l

o
et
o

N

¢

o rlr f
~N
N
o
o
fu
™
[
)
rlo
ok
>~
>
v
H

.‘d
_{01, l")‘l

1> ol N

i ¥ O jf

2
=
2

y Lo
4

N
N
Y

Y

u tor
2 ofr
g
|
&

o F
Uy
Lo K
rg o re
N

[t ;Jo rir
BN o

I O EOR SR A u)
o > I
> o 2
=y ok
2 o
oy ==
s
H0 o, =

BN o>
= =%
il
>,
09:‘.
pe)
o
(o
l
N
b
2
re
FO{I
::I,
o

H
(o]
®
=
o
mO

o &4 (M ri fd oo

S ("o xp @

<
A Aol Bl 16%0 e A RS THYA
A v e 9 A= 71E 29 S T
FAG ok 2Eu A= A Y F A5 A
A A&H O Aol sle AR = 9uE Zhevty 3 5
ATt 1960'dth bladeF e o] YZHET}F 27 o] F o2 A

° o

rJ
_O|L
(o
fru

3]

1B
ny

462

EAAA A2 FHFA JZAE AEo) FUHEA J=T
ES 23] A & fAFol Wf FLAHANCH ofd 54,

polymer, ceramic 5 o2} A Fol thdt A7t Fiks] [P o
gopaas, oo B Ay T gl AHE-E = hydroxyap-
atite coated Y ZHE &} = ElElF EEZ 4
FREE ARNRe T 94 A% 2 A2 3

=4 o

Sy

=2

RN

kl

> "

ﬁg e T

oo o 2

Fr ofh to 3@ o & X

ac
2
fd
~
-
r2
o,
=)
ofje
e
il
1o
o8l
]
ok
)
Ko
~

o2 v&a=2 _/|:
BE&E Hnh
T3 YZHE G, FFol o) g Aol A Weinlaender 52
EHg WAHS, plasma sprayed, EJERE cylinder, HA 9 =&
23k A3} HA 9 = 2 E, plasma sprayed, EJE}g 0.2 7
=
1

[
BN o

72Ty B Y59 3, Matsui 595 HA Q] 22 E &= 259
AQ7HA e SE2 4533 149 o) Fol e AR &
SOl A Ti YEZFEE 1) Qo) 4 67199 <

A 71 ASH LR dsete] 6719 o] Fo = HA ZtES
Tha B389l Gottlander 5% A 9

o Aset fAES B2

& 4A ) t)ste] Granstrom

9.2 macrostructure, microstructure @ 9382 HbH S 0]L-3}¢,
Dattilo 522 944 © 2 iliac bone graft’}efj ol A} HAS] &£,
Piatelli 592 laser scanning & m 742 E38lo] #23 AFM L

RPN $FVL FUHAT. B ATNAE 259 479 =

7] & Wk AN AT Aol FAGH FAdL fAT
HA 4R E7} HEby YZdE vlg) F2 & w2 Bt
2y 85 2N E A Ads dFTold SHZoE #
Folzd el HA JZHES Ti JELYE Atolel] FHFE>

Z A7t fle AL ¥
de T AZHE W Jho] HFH2 T AU AR R
A

2 ATolAE WA 2AHAFF HAYZRES A|etal 2
A7 87 BET A3 2F M e LB S BF
& UL, AF LM = A Fo] YEFE ARZ Aol §
AHH AS SHIE 7] AFss f70lloH, 85l
A gdd] Hxd HaE SHes 32 A%k 2 4
2719 dFAZE IAE AP AL AR 24§ F47)
o] Apo) fE O 2 AR E Y 852 9] A7 H AFANE E A
ol7b gl Ao® ATk e Schon 92 Elehy J =@
E 4§ F @717 5970l Co® A 2AH 795 Aol
M JZHE Zus Rt olv v s A5 45 @
Zotgithal shlon UdaolMs J=ZRE £UH 7]EF0
AR AFIAL Qe 24 278, BTN = v e 2



AN =AL

o
a1
D
e

sk
>y

o =

32

)

K

f

K

ﬁ.rl',

X
rr
ofje
gl
o

i
|
=51
=
:\_1‘
m
A
ol

ox W m
t o Jpw
e

@ d
o [H

ofh i
oXx, My

=

o 2 0
=2 > rir to

e

©

rr

P

lo

rfe

L
=0
a
S X
e
oo
[kl
r®
(m
i
>
m@ )
ol IO
3,
.
3
= 1o
_);]_nl
[e3

o

o

i oz =
>

EN

>~

>

il

ot
o,
ol —10
L

S0 ¥ 9
W AN ZAE A A A
7)\ o i ALE ) Morales

f
=

2

LT RN

2 >

= -

o+

N

-

finj

> N
% ox
o

rlo
ikl
o

kol
>
i
ilfeS
o
o
o
o,
.
1'_'Dll
s 4
2 > oy fUoRd o mE R

B oox mlm r
roi
=
Bl
re
4 5
-3
X
ok
>
A
BN
>
i
re,
>
>
>,
o
o,
o
N
0

N :‘o

AE
Steroid Fof oF & A7) e FAH
g5] WA A skt Kasperk 59& Q17+ =
2.0 1 X = glucocorticoid?] Tt & 32 HA]
B42 e sle] o] 244 hyperparathyroidism £
—L
|

stel BFS £, ZRAZ PoE AL
_O_x]

o
X

B

O

N
R

(o3
o

L X

Hl o
offt
N oH

MW
=

Rl T
o i,
il
I
i< i
1o

i

b K
_O|L
3
[o
o

7+e] prednisolone X & A ZA LA 42
F2o 0 oA T, TEEO] AAIL AFFT WAL B3
Aoln] ZRAE] SFA]> Holz] ggkon o el glucocor-
ticoid %] & W] 932 fAel A F 240 AP 53] 2719 A

k. HF o2 = Z P4 ZA4E 7]AFd . St Le parc®
=2 7143 A3 prednisolone S Y LR Fo] A 33 Z
Ao AHAE A 9 271 AME et 23 F7 AN Y
o] Azt WA S YD FEA X HH ALsto] {3 &
#HE v F oy sk 28 Weilander?= = 53l A dexam-
ethasone] & 3kg FAle A3 AE 4 %A dexamethasone
oA w2 B F 9] vkg-o] Wt Flow As & A Tk
TEFAAERT AT HHow, Cheng 5902 A4 &
% 9] glucocorticoid= 54 71w AJEo ddE FAFORE
A AT 24 W AFEAEAE9] F319F A3 stel| o sttt
7. 39 t}. Cheng® 52 dexamethasones] 2 343 27 ol A] alka-
line phosphatase$} C-AMP &A1 =7}, PTH, prostaglandine E22]
S7He 7L o)A A2 7127}k Aoy glu-
cocorticoid= 917F Z5429] 4T Ao 3t of" EA e
kS oFA] WHQto ™ A 2% 0 F glucocorticoid?] Fof A7k F
of gol| SJelj A = Aol A¢-HTy &3
2 AT E SHEO|EE FAAOE Fojate] Al st
BHE VYO EE ALA]] Foote e A 234E 7t
A & o Az A A7 A4S 9 a8t
=

9l o2 AlgE L A ]g/\LgJ—&M%JJrM/\ :@LEo] gm
45 AANAM HA YQZSHE Ti YEZHE oA g 2ol
T AFgol ¥ & 2 FFUAS BTk :LEM+ H &g
ZE| RO B9 & P47 71A 2 olalley] Sl M e RS
AANA &

[¢}
T TR 24 Jhselo sha Al AAEE AR
7

OjAjt I ZEIES] EE SRS AHZ0/E T HE F AT

1813}31
HA-coated J Z&HE

= oge 2 H

10.

11.

o

L AEA, 4R, AAE, 7

230 fet =% HejEs o7

v.z =

]

Lﬁ
N
—-

1 156y91 WA S AV 3 AE e
, 3ol = pure titanium ¢

3 Fo= AH o= #E T2 T A= g4

AN QZFE 49 27, 45, 11 8F &

B3t Hu| Ao 7 By 2P s EAH L

2o A3t AU

)
S
X
M
T
e

£ e
L
e
;1(24
Sl

A
(p<0.05). 850l A= 7 = Zbell & A}o]
HA-coated Y ZE S} pure Ti YEZHE
A2 AA BARE 27 o 4Foll A HA 9] =
A5 S HAZT, 852N E 2 Hol7
A Z2AVE e AR Ao

Hke 7

L
57 [e]
TS Atk

E
mFngszi

Flo o
me o

L
o
o

r|

II
4
o o @ > 3o
fi
Y

N o

st

rg X “11

RN

o it

By
l"-\:u-‘ —
(m ge
o S
Jint)
ob
a2
=)

A

. Marx RE: A new concept in the treatment of osteoradionecrosis. J

Oral Maxillofac Surg 1983;41:351-357.

. Gottlander M, Albrektsson T, Carlsson LV: A histomorphometric

study of unthreaded hydroxyapatite-coated and titanium-coated
implants in rabbit bone. Int J Oral Maxillofac Implants 1992;7:485-
9.

. Matsui Y, Ohno K, Michi KI, Tachikawa T: Histomorp-hometric

examination of healing around hydroxyapatite in 60co-irradiated
bone. J Oral Maxillafac Surg 1994,52:167-172.

AT A ZAES ohZo| A2} Q)
SE. T gorehu A 4] 719] 34881 4] 1097;19(2):143-148.

. Brogniez V, Nyssen-Behets C, Gregoire V, Reychler H, Lengele B:

Implant osseointegration in the irradiated mandible. A comparative
study in dogs with a microradiographic and histologic assessment.
Clin Oral Impl Res 2002;13;234-242.

. King MA, Casarette GW, Weber DA: A study of irradiated bone : his-

tologic and physiologic changes. J Nucl Med 1970;20:1142-1149.

. Marx RE: Osteoradionecrosis. A new concept of its pathophysiolo-

gy. J Oral Maxillofac Surg 1983;41:283-288.

. Schweiger JW: Titanium implants in irradiated dog mandibles. J

Prosthet Dent 1989;62:201-205.

. Morales MJ, Marx RE, Gottlieb CF: Effects of pre-and postoperative

irradiation on the healing of bone grafts in the rabbit. J Oral
Maxillofac Surg 1987;45:34-41.

Datta R, Saha S, Datta SI: Determination of tolerance dose for pre-
operative and postoperative radiotherapy of bones. Med Phys
1982;9:617.

Jacobsson M, Albrektsson T, Turesson I: Dynamics of irradiation
injury to bone tissue. Acta Radiologica Oncology 24 Fasc. 1985;
4:343-350.

463



LHT*8IX| 2004;30:455-464

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

21.

28.

29.

30.

Epstein JB, Wong FLW, Stevenson MP: Osteoradionecrosis;523 clini-
cal experience and a proposal for classification. J Oral Maxillofac
Surg 1987;45:104.

Sclaroff A, Haughey B, Gay WD, Paniello R: Immediate mandibular
reconstruction and placement of dental implants. Oral Surgery Oral
Medicine Oral Pathology 1994;78:711-717.

Granstrom G, Tellstrom A: Effects of radiation osseointegration
before and after implant placement: a report of three cases.
International Journal of Oral and Maxillofacial Implants 1997;12:547-
551.

Roumanas ED, Markowitz BL, Lorant J, Calcaterra TC, Jones NF,
Beumer J: Reconstructed mandibular defects: fibula free flaps and
osseointegrated implants. Journal of Plastic and Reconstructive
Surgery 1997;99:356-365.

Tjellstrom A, Thomsen P, Albrektsson T, Turesson I: Integration of
titanium implants in irradiated bone. Ann Otol Rhinol Laryngol
1988;97:337-340.

Alberektsson T, Branemark PI, Jacobsson M, Tjellstrom A: Present
clinical applications of osseointegrated percutaneous implants. Plast
Reconstr Surg 1987;79:721-730.

Eckert SE, Desjardins RP, Keller EE, Tolman DE: Endosseous
implants in an irradiated tissue bed. J Prosth Dent 1996;76:45-49.
Jacobsson MJ, Tjellstrrom A, Thomsen P, Albrektsson T, Turesson I:
Integration of titanium implants in irradiated bone. Ann Otol Rhinol
Laryngol 1988;97:337-340.

Granstrom G, Bergstrrom K, Tjellstrrom A, Brdnemark P: A detailed
analysis of titanium implants lost in irradiated tissue. Int J Oral
Maxillofac Implants 1994;9:653-662.

Franze'n L, Rosenquist J, Rosenquist K, Gustafsson I: Oral implant
rehabilitation of patients with oral malignancies treated with radio-
therapy and surgery without adjunctive hyperbaric oxygen. Int J
Oral and Maxillofac Imp 1995;10:183-187.

Weinlaender M, Kenney EB, Lekovic V, Beumer J, Moy PK, Lewis S:
Histomorphometry of bone apposition around three types of
endosseous dental implants. Int J Oral Maxillofac Impants 1992;
7:491-496.

Dattilo DJ, Misch CM, Arena S: Interface analysis of hydroxyapatite-
coated implants in a human vascularized iliac bone graft. Int J Oral
Maxillofac Implants 1995;10:405-09.

LoCascio V, Bonucci E, Imbimdo B, Ballanti P, Adami S, Milanti S,
Tartarotti D, Della Rocca C: Bone loss in response to long-term glu-
cocorticoid therapy. Bone and Mineral 1990;8:39-51.

Cheng SL, Yang JW, Rifas L, Zhang SF, Avioli LV: Differentiation of
human bone marrow osteogenic stromal cells in vitro: induction of
the osteoblast phenotype by dexamethasone. Endocrinology
1994,134:277-286.

Le Parc JM, Durigon B, Michalski B, Paolaggi F, Paolaggi JB:
Experimental bone marrow alterations following single and multiple
high-dose steroids in rabbits. Appl Pathol 1987;5:198-200.
Br&nemark PI, Tolmon DI: Osseointegration in craniofacial recon-
struction. 3-337, Quintessence, lllinois, 1998.

Granstrom G, Jacobsson M, Tjellstrm A: Titanium implants in irradi-
ated tissue; Benefits from hyperbaric oxygen. Int J Oral Maxillofac
Implants 1992;7:15-25.

Parel SM, Tjellstrom A: The United States and Swedish experience
with osseointegration and facial prostheses. Int J Oral Maxillofac
Implants 1991:6:75-79.

Macomber WB, Wang MK, Trabue JG, Konzler R: Irradiation

464

3L

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

injuries. acute and chronic and squela. Plast Reconstr Surg 1957,
19:9-27.

Granstrom G, Tjellstrom A: Postimplantation irradiation for head
and neck cancer treatment. Int J Oral Maxillofac Implants
1993;8:495-501.

Meyer I: Infectious diseases of the jaws. J Oral Surg 1970;28:17.
Jacobsson M, Jonsson A, Albrektsson T, Turesson I: Alterations in
bone regenerative capacity after low level gamma irradiation. Scand
J Plast Reconstr Surg 1985;19:231-236.

Granstrom G, Jacobsson M, Tjellstrom A: Titanium implants in irra-
diated tissue : Benefits from hyperbaric oxygen. Int J Oral
Maxillofac Implants 1992;7:15-25.

Hayashi S, Suit Hd: The effect of fractionation of radiation dose on
callus formation at site of fracture. Radiology 1971;101:181.

Gantous A, Philips JH, Catton P, Holmberg D: Distraction osteogen-
esis in the irradiated canine mandible. Plast Reconstr Surg
1994;93:164.

Johnsson AA, Sawaii T, Jacobsson M, Granstrom G, Turesson |: A
histomorphometric and biomechanical study of the effect of delayed
titanium implant placement in irradiated rabbit bone. Clin Implant
Dent Relat Res 2000;2(1):42-9.

Larsen PE, Stronczek MJ, Beck FM, Rohrer M: Osseointegration of
implants in radiated bone with and without adjunctive hyperbaric
oxygen. J oral Maxillofac Surg 1993;51:280-287.

Asikainen P, Kotilainen R, Vuilemin T, Sutter F, Voipio HM, Kullaa
A: Osseointegration of dental implants in radiated mandibles: An
experimental study with beagle dogs. J Oral Implantol 1991;17:48-
54.

Stoll P, Wachter R, Hodapp N, Schilli W: Radiation and osteosynthe-
sis. J Cranio Max Fac Surg 1990;18:361.

Branemark PI: Osseointegration and its experimental back-ground. J
Prosthet Dent 1983;50:339.

Ozawa, S, Kasugai, S: Evaluation of implant materials(hydroxyap-
atite, glass-ceramics, titanium) in rat bone marrow stromal cell cul-
ture. Biomaterials 1996;17:23-29.

Misch CE: Contemporary implant dentistry, 313-354. Mosby,
St.Louis, 1993.

Roberts WE, Turley PK, Brezniak N, Fielder PJ: Bone physiology
and metabolism. J Calif Dent Assoc 1987;15:54-61.

Weinlaender M, Kenney EB, Lekovic V, Beumer J, Moy PK, Lewis S:
Histomorphometry of bone apposition around three types of
endosseous dental implants. Int J Oral Maxillofac Impants
1992;7:491-496.

Shon R, Ohno K, Kudo M, Michi K: Peri-implant tissue reaction in
bone irradiated the fifth day after implantation in rabbits; histologic
and histomorphometric measurements. Int J Oral Maxillofac
Implants 1996;11:228-238.

Kasperk C, Schneider U, Sommer U, Niethard F, Ziegler R:
Differential effects of glucocorticoids on human osteoblastic cell
metabolism in vitro. Calcif Tissue Int 1995;57:120-126.

LoCascio V, Bonucci E, Imbimdo B, Ballanti P, Adami S, Milanti S,
Tartarotti D, Della Rocca C: Bone loss in response to long-term glu-
cocorticoid therapy. Bone and Mineral 1990;8:39-51.

Weinlaender M: Bone growth around dental implants, Dental Clinics
of North Ameri 1991;35:585-601.

Dexamethasone-induced mineralization of human bone marrow
stromal Cells. J cell Biochem 1996;61:182-193.





