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Formation of the Skeleton

Before week 8, the skeleton of a
human embryo consists of
fibrous membanes and hyaline
cartilage

Intramembranous ossification -
bone develops from a fibrous
connective tissue membrane.
The flat bones of the skull
(frontal, parietal, temporal,
occipital) and the clavicles are
formed this way.

Endochondral ossification — bone

Intramembranous

forms by replacing hyaline
cartilage, uses hyaline cartilage
‘bones” as patterns

Bone Formation in 16-Week-Old Fetus
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Osteoblast
Blood l, NN a)
Osteoblasts vs. Osteoclasts: The NigERoRs |yr?;%h§§?3essel Matrix ol @
and nerve
A Constant remodelingy Ctrzscensoash Osteoclast
breakdown and rebuild Osteoblast os,te?cyte
A Controlled by mechanical SR
stress, hormones, nutrients, pH f are formed
, , rom osteoblasts
A Exercise and balanced mineral " Collagen
metabolism keep the rhythm Osteoclast

going
6 "é\‘ Y
Osteon R - :

. o
breaks down
bone tissue

Bone
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Estrogen and Testosterone

Menopause Postmenopause
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Bisphosphonates may modulate

Bisphosphonates signaling from osteoblasts

inhibit osteoclast to osteoclasts

St * Increased OPG production
aCtIVlty. and promote * Decreased RANKL expression
osteoclast apoptOSiS

Bisphosphonates Bisphosphonates are
are released locally concentrated under
during bone resorption osteoclasts
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Infection/inflammation
- Bacteria microfilms associated
with osteoclastic resorption
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* DEXA scans detect mineral content, not

tissue integrity.

* Bisphosphonate-treated bone often

looks “improved” on paper while
becoming mechanically weaker.

* Fractures can occur despite—or

because of—years of “successful”
therapy.

* The illusion of progress masks a silent

decline in bone quality.
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