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Experiment of rhBMP-2 in posterolateral spinal fusion in aged rabbits DUAN Xing-wei, WU Han™ ,GU Chang-yue ,Y U
Yan,YANG Xiao-yu,WEI Jun,DUAN De-sheng. *Department of Orthopaedics , China-Japan Union Hospital , Jilin University ,
Changchun 130033, Jilin , China
ABSTRACT Objective: Posterolateral intertransverse process fusion was performed in aged and young adult female rabbits
lumbar spine using recombinant human bone morphogenetic protein-2 (rthBMP-2 ) and autograft to reveal the function of
rhBMP-2 on spinal fusion on aged animals. Methods: A total of 24 female New Zealand white rabbits included 12 young adult
of 6 months and 12 aged of 2-year-old , was divided into 4 groups: Dyoung adult autologous iliac crest bone group[ ICBG(Y),
n=6) ; @young adult rhBMP-2/absorbable collagen sponge (ACS) group BMP-2(Y) ,n=6];@aged autologous iliac crest bone
group[ ICBG(0) ,n=6]; @aged rhBMP-2/ACS group[ BMP-2(0),n=6]. All were underwent posterolateral fusion in same day.
rhBMP-2 and autologous iliac crest bone was implant bilateral Ls—Lg intertransverse processes,respectively. Half of the rabbits
were sacrificed at 3,6 weeks following surgery , respectively. The results were assessed by manual palpation, radiographs, com-
puted tomographic scans(3D) and histology. Results ; Six weeks after surgery , radiography , computed tomography and histology
indicated the different result in healing in the posterolateral fusion using thBMP-2 compared to ICBG (P<0.05). Aged BMP-2
group showed significantly higher fusion rates than Aged ICBG group. Conclusion: This study demonstrated thBMP-2 can in-
crease the posterolateral fusion rate and new bone quality in aged rabbitss than autograft, it may take the place of ICBG. But its
role is effected by age.
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Tab.1 Rabbit spinal fusion results of manual palpation

(side)
T Rl Fr I
Al s ARJ5 3 JH AR5 6 J
ICBG(Y) 6 0 4
ICBG(0) 6 0 2
thBMP-2(Y) 6 4 6
thBMP-2(0) 6 3 5

T PUAS R VIR AT S (RIREA IR >, e it ki B R Ee
FEPILLAN thBMP-2 BIZL491) . 3 AT P=0.039<0.05;6 JE i P=0.068>
0.05

Note : Result of exact testprobabilitiy test of four fold table (because of the
less samples,the ICBG groups and thBMP-2 groups were combined re-
spectively for analysis ) : 3 weeks P=0.039<0.05; 6 weeks P=0.068>0.05
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Fig.1 Six weeks after operation X-ray film of rabbits spine fusion

group showed more newly bone,bone fusion in intertransverse processes

1c.In young ICBG group showed bone grafting alive ,bone fusion

1a.In old ICBG group showed graft bone was absorbable partly ~ 1b.In old thBMP-2

1d.In young

rhBMP-2 group showed a lot of newly bone , bone fusion in intertransverse processes

BZW R MRAERAG  2c75 49 ICBG 4 AR MUE  BIR W B ALS  2d.75 45 chBMP-2 41, JCIbgi A= B, 5% (W) B il
Fig.2 Six weeks after operation 3D images of CT scans of rabbits spine fusion 2a.In old ICBG group showed graft bone was absorbable partly ~2b.In

old rhBMP-2 group showed more newly bone,bone fusion in intertransverse processes 2¢.In young ICBG group showed bone grafting alive ,bone fusion

2d.In young thBMP-2 group showed a lot of newly bone ,bone fusion in intertransverse processes
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Tab.2 Rabbit spinal fusion results of X-ray and CT grading

at the 6th week(side)
s - X R0 CT 738
2 3 0 1 2 3
ICBG (Y) 6 0 2 3 1 0 2 3 1
ICBG (0) 6 1 3 2 0 1 3 2 0
rhBMP-2(Y) 6 0 0 1 5 0 1 1 4
hBMP-2(0) 6 o o 3 3 0 1 3 2

T X ARG BRI H=11.39,P<0.01; CT 45 B2 Rk MK H=
8.27,P<0.05

Note ; Significant difference was found with rank sum test in X-ray results,
H=11.39,P<0.01;Significant difference was found with rank sum test in
CT results, H=8.27 , P<0.05
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| Fig.3 Histology of rabbits spine fusion in 6 weeks after operation (HE staining, x40)

group showed some newly fusion bone of bridge - shape in intertransverse processes
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3a.ln old

ICBG group showed some auto-graft bone and a small quantity of newly bone 3b.In old thBMP-2

3c.In young

ICBG group showed auto-graft bone and a lot of newly bone  3d.In young thBMP-2 group showed
ST @ some newly fusion bone of bridge-shape and high-density bone trabecula
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