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[Abstract] Objective To investigate the influences of experimental osteoporosis (OP) on bone healing of autolo—
gous iliac crest graft around dental implants in rabbits. Methods Twenty Japanese rabbits were randomly divided
into two groups. Bilaterally ovariectomy was performed on experimental group and control group received sham-op-
eration. Twelve weeks later, femoral bones were examined for bone mineral density (BMD) to verify OP status. Then
bone defects were made in the proximal metaphysis of the tibiae and autologous iliac crest grafts with simultaneous
implant placement were performed. The animals were killed at 8 and 12 weeks after bone graft surgery. Undecaleci-
fied sections were prepared and examined histologically and histomorphometrically. Results Osteoporotic status
caused by ovariectomy was verified by significantly decreased BMD in experimental group (P<0.001). At 8 and 12
weeks after bone graft surgery, osseointegration was observed in both groups. However, thickness of cortical bone
(TCB), bone volume in cancellous area (BVC), implant—bone contact rate IBCR) at bone graft area all significantly
decreased in experimental group when compared with control group (P<0.01). Newly formed bone was also less in ex-
perimental group than that in control group. Conclusion Although experimental OP may not delay osseointegration
of dental implants in autologous iliac crest graft, it certainly promotes resorption of bone grafts, decreases cancellous
bone volume and implant—bone contact rate. Therefore it may be an important risk factor for patients receiving autol-
ogous bone graft with simultaneous implant placement.

[Key words] dental implant; autologous iliac crest graft; osteoporosis; osseointegration

[ E A ) 2009-12-23;  [#£[E1 BHA ] 2010-01-06 B G (osteoporosis, OP) & H B A K F P
[22TIE ] AL E R TR SR BN H (08276101D-73); MEEAREE, BRZHIERFITASOPRE
LEHE TESFBNE (2008322 oF Tk ) 4 ) B S, Lﬁ*ﬁ%ﬂ‘]";@%bﬁ’ﬂi

[fE&BN] T 1977, B, MikA, THREM, Wt
[EAEE ] BT, Tel: 0315-3725038 B, OPERE/IHERER, BREMEAETLES



HEFEOBEERE 284 Hal 2010E8 A

* 436 West China Journal of Stomatology Vol.28 No.4 Aug.2010

http: //www.hxkqyxzz.net

(implant-bone contact rate, IBCR), MTI#WiFiiE
FHKBRThES, BTHRMECENTRAEE
KERPEEAN, HEEHIEOPRMMFEN, &FHRE
ERRTEERREREERNERE, mWE#&
AREAHTHENRERERTFRANERTF
B, ABRENBRIIROPFHYEE, Hitopxt
HAUMEBHEEREABETANEGEEGHNE
Wi, AWEPK UL B B F M T ARG LRI

1 #EFA*x

1.1 SER# e
KASARESEB A RKEHR20REHLRS)
Y, FHAEAOkg, WEILREBEFELRIIWE
AREWAE . FriEEXANKBRBERA REHKIER
LORMEAE (K12 mm, HR22 mm, $RZ[AEE1 mm,
SRVGIR0.25 mm) , g DU )i KZ AR L
R,
12 i
1.2.1 %OPHEAIMAEY HLRIWHENLD AR
HAMERAH, H10R. H25% 57 HE @G mLkgDIT
B4R, SRAMBXUNGIE, xfRHAMKT
BFER. RE12E8HANAEXL B % F R &L XR36,
Norland 28], RE, HHE<1%, #HE<1%) R
B4 %% W K& ¥ F % B (bone mineral density,
BMD), UFSE#EERETRT.
122 ®HEARKEAN RE1R2A, EXKREMNEE
10 R A 5T AL e 4 & 68 mm ) IE 5 FE R R
WOREBRB R, ERREIT_LBE DTN X
MIZERR, BETREFRIAA. EEERPR
HEMEAT, FENMUEER, RAMEEE
D, #E&EVI0. REEMEFR, REM3dER
HYEBRNAEHEFEEEST RS BA.
123 BHAMKEEAE EMERFEES. 128
SRALFEE RN, FHRUAEFESR. LSS VIEGH
FHEANBEERA, K&G10mm, 10%$ 4% FER
£, 4 CTHEEARE. B BiK, EFKBPE
EWRE, 4 CTHAsRE. SERECPI0008EA
LA HLEXAKTA R, #E) Ly &K ahH e
WA ESO pnI RS, REAFERKE
MEREREE, RERY) A E FOlympus BHH
THE.
124 BALKETEESN RAEZHIBEKS
W B%iMed 6.07EHE & X (BEFHFEAARL IR 3 mm X
B M TRSEHTHR: DB KKBEE (hick-
ness of cortical bone, TCB) (um): %2 K& & B
BEE. DIBCR%): MEXMEASEHEEEM

F#EaEMHEERRANE S, DRREXEE
(bone volume in cancellous area, BVC) (%): TR
BRTHE SBALERNE L.

A: FATRERE:; B: FARA.
B 1 MESHERFEEEA

Fig 1 Iliac crest transplantation and implant pl
1.3 GikEaH

K FISPSS 10.04E vt S A5 v B R BT A R
P<O.OSHERERITFEX.
2 ZR

2.1 BMDHWAIEZR

WERBRARF12AE, AEREENENNRRE
& 738 ATBMDIE, BIRE LB GD . BRET
BG). 280 (B, LBHAr1. 2. rMBMD4
524 (0.180 6£0.005 7). (0.2216+0.0034), (0.219 9+
0.005 5 geem™; StHE#Arl. 2. cHMIBMDZ 5K
(0.251 0£0.003 7). (0.302 1+0.004 2). (0.295 1z
0.005 3) geecm®, LW Arl. 2. HIBMDYEEKT
X A (P<0.001) . LiRZRULHOPHEE KRR
FRT ] o
22 HREURLER

MHEAREESH, MRAEBRNSETRE
(outer cortical bone of iliac, OCBD 1R B & K&
(inner cortical bone of iliac, ICBD S5 iHAREE
ERAEE, FEABE: OCBIRMHFERMNIE
R, AHBEWFLEHT (new bone, NBYTII; Ttk
¥ & X (cancellous bone of iliac, CBD B EH



HFOPERERE $28% Bael 20108 A

West China Journal of Stomatology Vol.28 No.4 Aug.2010

htp: //www.hxkqyxzz.net > 437 -

%, BMREM; IBCREH. XRA 5 BAL
¥, OCBINICBISMHABAZEHRANEE, B
B R 8 ; OCBIREINBUIRED; CBIE/D
2T (B3 ; IBCREMK. MEREHI2A,
SMEAMETXOCBIRE, 5HHEAEREFES,
TICBIEZ Z X ERW; CBIFERE, B/IMEH
X: NBHEAEEZERBRAKNIRER;: IBCRE#E—F
W, BERTARE8AE. LRMHAOCBIH—FTH,
ICBIX B R U, BILHK: CBIBE/NEREMBEG,
DHHEERX 5B E H M (bone marrow cavity of
tibia, BMCT) FIBA#E: IBCRBAJS8AEH E R,
EHED>FXRA (ED.

. 4

& WR4A: A R4,
B 2 WEXZWERREREE
Fig 2 Determination of BMD of rabbit femoral bone with dual
energy X-ray

Al ¢

* ¢ —
ICBI

SR S
A: WHRA THEERE

B x12.
B3 AEAESANRANERARERTES LS

Fig 3 Morphological comparison of control group and experimental

x12; B: LA HEREER

group in the iliac graft area 8 weeks after implant surgery

2.3 BUHBEFEHE

MHEAREES. 12/, TRANXTRANIE
TCB. IBCR. BVCHIMIBZ R NRK1. E21BFE A,
3 4 TCB. IBCR. BVCH & E K F 3t A (P<

0.01), M12RRt, LRMAKTCB. BVCHEKTA
B (P<0.05), IBCRNE % & F8MARS (P<0.0D;: 12/
B, STEZMTCB. BVCUH B & T8AM (P<
0.05), IBCRtE¥EH T8 (P<0.0D.

e
,_/'/;’B\I(,T
A: X4 B: TRA.

4 FHERBFLANBANERAHBXESELE BX
RERE x12

Fig 4 Morphological comparison of control group and experimen—

tal group in the iliac graft area 12 weeks after implant

surgery

HHEARBES. RA2ERITREREFHILE 0=

5)

Tab 1 Comparison of bone histomorphometric in-
dices between control group and experi-
mental group 8 and 12 weeks after im-—

toluidine blue staining x 12

*1

plant surgery (n=5)

BHE 45 TCB/pm IBCR/% BVC/%
8/ XM 815.22:88.64 22.55+2.82 21.45+4.21
LA 271.63£69.47%  12.75£2.15% 13.25+3.30%
12/8 B4 923.51289.52*  81.26x15.64%  24.7127.70"
WA 21592426.73%  56.57£11.23*%  11.85:4.56%

e SR BALLE, P<0.01; *HiZHS58A LR, P<0.05;
AREE SRR, P<0.01.

3 itig

BB £ MLRIYA TFOPHME R HIF A,
WAR. FR. HEY, XKREREZHHEB. HTH
. RBE, BHRETHRRLATEELRUTA
KB HEDR, BBEKREEEFHA, BH
L FHAND, PEFHITHEOHXHAR. H4k
RgK, AT#HITHERE, BRFRARE, #EU
XEBLE, RmMRHTHNA. RERFRE, H
FHE, FRHENWMBRRR, BHRER, £H
RG34 HEIE] LB B MOPRIR, & B H FHKOP
EEHY . STHAERED, ETEEWRA, B
KL KARREHLRNY.



HFEOBEEJE F28% F44 2010£8 A

* 438 « West China Journal of Stomatology Vol.28 No4 Aug,2010

http: //www.hxkqyxzz.net

PR BT HOPEBENI L. 3]
RIS, MEEMEKTPRETMRE, FRBERSMHREK,
WM EAREYE, SBEHAEY SEREK, 0
PLOPIS-#12-13, 2 50 58 5t W 8L ) BR SR B SLOPHE &Y,
HEARE128, LRA. 2FrfBMDE B E & Tt
M4 (P<0.001), ViBIOPERAINN .

METERAIEMBETFRENEEFR.
FRH, OPHIRES P ki KHA L Th 7= A v 7
FIESE; R, OPHINART MEMEERKE
F, WA MET MANERIES. 2T HERY
thZE ANEIROPEMIIFIR, EEIEA—NEEE
B, mENFEEES. TG, 4ME. MED
REREERMTEEHRN, IRFEETHER
[EIRt BEAT I B 17, Erdogan il it it F & 4E
B HAT F PR 0 B AT IR R BB ERR 2T, A OP
BRFPRTIMENENERIE, EFEREETHR
T EREETRREESREERE, MTXH
AR R Th H P= A B R I S

AT MNALRERF B2 AFEHROPK B4
BREBHEHAGTIHEEREGNER. 4RER, Xt
BANMTRAETXAMEAES. RAKERT
BEE, BEKMAIBCRAE2NE] R EBERT X
WA, JWHOPKHEENIBCRABREEW. Hib,
LA EX HBVC. TCBTE2ANAT Al fi i B 1%
FRBA, X5LHAEXOPHTHEEEMALE
HRMEIE—: NELRPITREAR2AN
IBCRZEAEHAA (1273 BB (] o EEK T 38 in, HR L
54 12 BV CHITCBELS A it 24 &K

HTOP &S BFRABARNEEHEW, FHif
EHEAMAREALRATRROBEBEE R
L2 EMN, LTOPRE. EF, OPXAEE
AHEERAHEWT UM EREER: —F
HOPEMFRBEERNAE, 2B HBRHAENL:
RB—HHOPRH#—FIMRBEEFRENEEALRN
Wi, FHEEFTCBRBVCT M, MR MIBCR,
ERAMHBZLER LI FOPHBHEE N LEE
i 8

ARFRIEE, LREOPERASERBHEEA
MEBEL S, ERMRBETRK, FEAER
#, MEEERD, BEEEFXIBCR, RBEFHAR
SRR R, RTT, OPWBEEH LR RIE
RS RS EAN S EHeE, #mEmEk
BRRIhE; FN, ERPRREMEIATIESIG
T FHATH, €N SL TSI EERIET

NEFEERINER, HRE—DHR.

1

2]

K]

4]

(5]

(6]

g

8

191

[10]

[t1]

f12)

[13]

(5% 3C#K]

Keller JC, Stewart M, Roehm M, et al. Osteoporosis—like bone
conditions affect ¢ gration of implants[J]. Int J Oral Max—
illofac Implants, 2004, 19(5):687-694.
Hwang D, Wang HL. Medical contr i ther-
apy. Part II: Relative contraindications{]]. Implant Dent, 2007,
16(1):13-23.
Tsolaki IN, Madianos PN, Vrotsos JA. Outcomes of dental im-
plants in osteoporotic patients. A literature review[J]. J Prostho-
dont, 2009, 18(4):309-323.
Erdogan O, Shafer DM, Taxel P, et al. A review of the associa~
tion between osteoporosis and alveolar ridge augmentation[J]. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod, 2007, 104 (6):
738.el-el3.
Kozai Y, K: R, Sakurai T, et al. Infl
lone—induced osteoporosis on bone mass and bone quality of the
mandible in rats[J]. Dentomaxillofac Radiol, 2009, 38(1):34-41.
Viera-Negron YE, Ruan WH, Winger JN, et al. Effect of ovar-
iectomy and alendronate on implant osseointegration in rat max-
illary bone{J]. J Oral Implantol, 2008, 34(2):76-82.
Qi MC, Zhou XQ, Hu ], et al. Oestrogen replacement therapy
promotes bone healing around dental implants in osteoporotic
rats[]). Int J Oral Maxillofac Surg, 2004, 33 (3):279-285.
REE AAEH, ¥8, . TREBRANSHESRSE SR
WA AL ME]]. AR OBESERE, 2003, 17(2):120-122.
QI Meng—chun, ZHOU Xiu-qing, HU Jing, et al. The effect of
porosis on integration of titanium impl A histologi
cal observation[J]. J Modern Stomatol, 2003, 17(2):120-122.
Pefiarrocha-Diago M, Gémez—Adrian MD, Garcfa-Mira B, et al.
Bone grafting simul to implant pl t. P ion of
a case[J]. Med Oral Patol Oral Cir Bucal, 2005, 10 (5):444-
447.
Acocella A, Sacco R, Nardi P, et al Simultaneous implant place-
ment in sinus floor augmentation using iliac bone block grafts in

dications to impl

of predniso~

P

severe maxillary atrophies: Case report(J]. Implant Dent, 2008,
17(4):382-388.
Sjvstrsm M, Sennerby L, Nilson H, et al. Reconstruction of the
atrophic edentulous maxilla with free iliac crest grafts and im-
plants: A 3-year report of a prospective clinical study[J]. Clin
Implant Dent Relat Res, 2007, 9(1):46-59.
Turner AS. Animal models of osteoporosis—necessity and limi-
tations[J]. Eur Cell Mater, 2001, 1:66-81.
BEE, AEE, HXKE, & BRALSHWERGBF IR
B OKEERE, 2002, 16(2):185-187.
QI Meng—chun, ZHOU Xiu—ging, DU Zhao-jun, et al. Research
developments on animal osteoporotic models{J]. J] Modern Stoma-
tol, 2002, 16(2):185-187.

EXRwE T



