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Human Bone Remodeling:
Cellular players of the basic multicellular units (BMUs)

Andersen TL et al. AJP 2013



Intracortical bone remodeling
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Parfitt AM, 1976 & 1994



Intracortical bone remodeling

Lassen NE et al. JBMR 2017
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Reversal-resorption phase

Lassen NE et al. JBMR 2017
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Reversal-resorption phase
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83%

Reversal-resorption phase
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Reversal-resorption phase

No initiation of
bone formation



Intracortical -> cancellous bone remodeling

Andersen TL et al. AJP 2009
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Evidence for ”arrested” reversal phase

Reversal surfaces without neighboring 
OCs and/or bone-forming OBs

”Arrested” reversal phase:
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Evidence for ”arrested” reversal phase

Reversal surfaces without neighboring 
OCs and/or bone-forming OBs

”Arrested” reversal phase:
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Potential bone multicellular units (BMUs)

Andersen TL et al. AJP 2013 & 2014
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Bone Loss = activation freq. x BMU balance

Riggs LB & Parfitt MA, JBMR, 2005

Classical concept of bone loss



Cancellous bone loss
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cancellous bone

Thomsen JS et al. Bone, 2015

Mosekilde L, Z Rheumatol, 2000
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Cortical versus cancellous bone loss
cancellous bone

Mosekilde L, Z Rheumatol, 2000

cortical bone

Zebaze RMD et al. Lancet, 2010
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Cortical bone loss during aging

Cortical Porosity = bone loss
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Andreasen CM et al. JBMR, 2018 & Bone, 2018



Cortical bone loss during aging

Cortical Porosity = bone loss
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Intracortical remodeling during aging
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Intracortical remodeling during aging
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Intracortical remodeling during aging

No change 
with age
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Andreasen CM et al. Bone + JBMR 2018



Intracortical remodeling during aging



Cellular mechanism of bone loss

NO transition to
bone formation

NO transition to
bone formation
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