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A comparative study of mechanical microdamage in cortical bone between normal and ovariectomized rats
SONG Guolu , YU Zhifeng , TANG Tingting , et al . Department of Orthopaedic Surgery, Shanghai Ninth People’s
Hospital , Shanghai Jiaotong University School of Medicine , Shanghai 200011, China

Abstract: Objective To observe the morphological changes and repair of mechanically induced microdamage in
normal and osteoporotic bone. Methods Either ovariectomy (OVX) or sham-operation was performed on the adult
female SD rats. Three months later, a hole was drilled in the right tibial diaphysis by a metal pin. The rats were
sacrificed at 1, 2 and 4 weeks after hole drilling. Bone segments containing the hole were stained with basic
fuchsin. Light microscope and fluorescent microscope were used to observe the microdamage around the drilling
areas on bone sections of 50 um thickness. Histomorphometric measurements were conducted using Bioquant image
analysis system. Results Both diffuse damage and linear cracks were detected around the pin-hole under
microscopy. The number and length densities of linear cracks (Cr.N/B. Ar and Cr.L/B. Ar) were significantly
higher in rats with OVX than those with sham-operation ( P < 0.01). The ratio of bone damage surface to bone
surface (DBS/BS) was significantly greater in OVX rats than in sham-operated rats ( P < 0.05). The two group
has no difference in the ration of bone damage area to bone area (DB.Ar/B.Ar, P >0.05).Both diffuse damage
and linear cracks had a tendency to decrease with time following surgery in both groups. And DB. Ar/B. Ar
significantly decreased with time after surgery ( P < 0.01). Conclusion Mechanical insult, such as pin and
screw implantation, would cause more severe damage in osteoporotic bone resulting from estrogen deficiency. These
microdamage will be repaired as the time passes by.
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1 2.56+1.15°  425.95+£235.75" 1.24£0.23  167.60+48.55 Lﬁ
2 2.03+1.25° 283.22+141.61°  0.98+0.39  157.95+90.66
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“P<0.05 #P<0.01

35

261



262

15 4 Chin J Osteoporos  April 2009 Vol 15 No.4

Frost

Martin RB. Fatigue microdamage as an essential element of bone
mechanics and biology. Calcif Tissue Int 2003 73 101-107.

Burr DB. Microdamage and bone fragility. Current Opinion in
Orthopaedics 2001 12 365-370.

Frost HM. Emerging views about” osteoporosis”  bone health
strength  fragility and their determinants. J] Bone Miner Metab
2002 20 6 319-325.
O
2007 13 4 225-228.
Huja SS Katona TR Burr DB et al. Microdamage adjacent to
endosseous implants. Bone 1999 25 217-222.
Trisi P Rebaudi A. Progressive bone adaptation of titanium implants
during and after orthodontic load in humans. Int J Periodontics
Restorative Dent 2002 22 31-43.
Dai RC Liao EY Yang C et al. Microcracks an alternative index
for evaluating bone biomechanical quality. Bone Miner Metab 2004
22 215-223.
Waldorff EI ~ Goldstein SA  McCreadie BR. Age-dependent
microdamage removal following mechanically induced microdamage in
trabecular bone in vivo. Bone 2007 40 425-432.
Burr DB Turner CH Naick P et al. Does microdamage accumulation
affect the mechanical properties of bone J Biomech 1998 31 337-
345.
2008-12-08



	F4: 


