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Reconstruction of lunar bone using autologous periosteum-wrapped tendon, spongiosa

homogenate and recombinant human bone morphogenetic protein-2
Meng Zhao', Hu Cheng-dong?, Shao Xin-zhong?

Abstract

BACKGROUND: Selection of optimal substitute to fill the gaps following lunar bone enucleation plays a key role in maintaining
biomechanical properties and good wrist joint function.

OBJECTIVE: To study bone-forming mechanism of transplantation autologous periosteum-wrapped tendon, spongiosa
homogenate and recombinant human bone morphogenetic protein-2 (rhBMP-2) in joint cavity, and to explore the possibility of the
compound as a substitute for the lunar bone.

METHODS: Forty-five New Zealand white rabbits were randomly divided into three groups: periosteum group, rhBMP-2 group
and control group. The three sorts of implants were placed into articular cavity of the knee respectively. The changes of bone
formation and rhBMP-2 distribution of the implants were examined under optical microscope with hematoxylin-eosin staining and
immunohistochemical staining and measured by CT at 3, 6 and 9 weeks after operation.

RESULTS AND CONCLUSION: The result of rhBMP-2 staining was negative after 3 weeks and positive in new cartilage cells
after 9 weeks in periosteum group. The strong positive rhBMP-2 staining was observed in the composite group at 9 weeks, which
mainly distributed in new bone cells and cartilage cells. And negative rhBMP-2 staining was observed every stage in control
group. The quantitative CT bone mineral density values of 3 implants were analyzed, the difference was significant between the
groups (P < 0.01), except that between periosteum group and control group at 3 weeks (P > 0.05). The above results
demonstrated that the compound of autologous periosteum-wrapped tendon and spongiosa homogenate can produce bone and
cartilage massively under the induction of periosteum and bone forming factors, such as rhBMP-2 in spongiosa homogenate and
the compound can be considered as a preferred substitute to reconstruct lunate bone.
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a: Recombinant human bone
morphogenetic protein-2 was
stained dark brown in newly born
chondrocytes (arrow), which was
exhibited light blue in mature
chondrocytes of the periosteum
group (Immunohistochemistry,

x 400)

b: Chondrocytes and chondroblasts
(arrow) could be found in the
periosteum group
(Hematoxylin-eosin staining, x 100)

c: Plenty of newly born osteocyte
and chondrocytes and positive

rhBMP-2 staining could be found in

the rhBMP-2 group
(Immunohistochemistry, x 400)
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e: Collagen fiber presented with
collagen-like and negative for
rhBMP-2 staining
(Immunohistochemistry, x 400)

d: Plenty of bone formation, bone
trabecula, and medullary cavity
could be found under cartilage
layer in the rhBMP-2 group
(Hematoxylin-eosin staining, x 100)
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f: Collagen fiber became thickening
and presented with collagen-like in
the control group

(Hematoxylin-eosin staining, x 100)

rhBMP-2: recombinant human bone morphogenetic protein-2

Figure 1

Morphology observation of lunar bone at 9 wk after

operation in each group
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Table 1 CT bone mineral density values of each group at
different time points (xts, n=10, Hu)
Time after operation
Group

3 wk 6 wk 9 wk
Periosteum 145.16+6.422 432.11£5.95%° 489.21+5.142>
rhBMP-2 319.3145.72° 648.58+4.23° 701.67+4.91°
Control 130.40+£4.192 131.00+4.062 130.28+4.262

rhBMP-2: recombinant human bone morphogenetic protein-2; 2P < 0.01,
vs. rhBMP-2 group; °P < 0.01, vs. control group
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