Cartilage and Bone

¢ Cartilage--function, types, location
¢ Bone Tissue--structure, types
¢ Long Bene Structure and

Development

¢ Viest commoen; Pene prokliems
— Eractures
— OSIEOPErESIS




What Is cartilage?

¢ Skeletal tissue--maintains certain
shape and form

¢ Venry resilient (lbounecy: or rubbery);
moestly, Water

¥ Grews fast--1erms embrR/eRIc
skeleton




Kinds ofi cartilage

¢ Hyaline cartilage--most common,
found In joints

¢ Elastic cartilage--epiglottis, ear

¢ Eibrecartilage--annular fikresis of
Intervertebral disk, menisci of knee
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Bones provide:

¢ Support and movement (limios,
axlal skeleton)

¢ Protection (skull bones)
¢ Mineral sterage

¢ Bleod cell development (leng bone
Marrew)

BenRe ISHimace: Ujer o

¥ 55%0 collagen) grounRdrsupstance
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Bone Is alive!l Bone cell types:

¢ Osteoblasts: Make and deposit
compoenents ofi bone extracellular
matix

¢ Osteoclasts: Degrade and reserd
pPene fer remodeling

¢ Osteoecytes: “Watcher cells Siit 1n
bone and monitor Its current status
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Types of bony tissue

& Spongy bone

— Trabeculae (oriented tor ¢
give mechanical :
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Structure of a long bog
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Bone Tissue within a Bone
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Why do bones need to “remodel?”




Endochondral Ossification
Fig. 6.9, p. 141

Cartilage model

Bone collar forms in diaphysis (dense
pbone)

Cartilage chondroecytes in center of
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Osteoclasts

¢ “Dig hoeles” with
aydrochloeric acid

¢ Degrades calcium

& Phagogcyitize
collagen filbers and
dead esteocytes

Osteoblasts

¢ Line tubes
(Haversian canals)
lefit by osteoclasts

¢ LLay dewn new,
PORNE In circular
concentric lamellae

¢ Unigue: ter Warm-
blooded animals--
diReSalS 222




Bone Fractures

¢ Treatment Is reduction

— Closed--set In place by physical
manipulation: frem eutside body/

— Open--surgical placemenit of pInS GFr SCrews

¢ Healing
— Femateme
— Eiprecartiiagineus: callus
— Beny. calllus
— Remoedeling vy, osteociasts/osteopiasts

& I\/PES 6if Eractures
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Comminuted Bone fragments intc three or more pieces Compression Bone is crushed

Particularly comman in the aged, whose Common in porous bones (i.e.,
osteoporatic bones) subjected ta

extreme trauma, as in a fall

banes are more brittle

vartebra

Copyright © 2004 Pearson Edusation, Inc,, publishing as Benjarmin Summings.

Epiphysis separates from the diaphysis

Epiphyseal
along the epiphyseal plate

Ragged break occurs when excessive
twisting forces are applied to a bone

Tends to accur where cartilage cells
are dying and calcification of the
matrix is occurring

Common sports fracture
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TABLE 6.2 ) Common Types of Fractures (continued)

Fracture Type Description and Comments

Fracture Type

Description and Comments

Depressed Broken bane partion is pressed inwared

Typical of skull fracture

Graenstick

Bone breaks incompletely, much in the
way a green twig breaks. Only one side
of the shaft breaks; the other side bends

Commeon in children, whose bones have
relatively more organic matrix and are
maore flexible than those of adults

Caopyright € 2004 Pearson Education, Inc., publishing as Benjamin Cummings.




Fracture repair

Hematoma
External Bony
callus ) '/ callus of
spongy

Internal

callus

(fibrous

tissue and

cartilage)
Spongy
bone
trabeculae

@ Hematoma @ Fihru::artilaginnus ® Bnr;.y callus (@) Bone rn-amn:lnling
formation callus formation formation
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Calcium
regulation
IS negative
feedback
mechanism

' /
'S .'L Thyroid
G.’U ghand

Ca®* levels

Osteoclasts
degrade bone
matrix and release
Ca?* into blood
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& Affects elderly especnally Woemen
¢ Bone resorption preceeds faster than

deposition

¢ Low estregen levels implicated Pui
estiregen replacement ey, considerea
risky

9 lmpoertance ol calciumiin diet72?

9 Leads 1@ fifaChlres

— Compression flractures off Vertehrae

— NeckK Q =0e




Bone grafts and artificial bone

¢ Widely used cutting-edge technologies

¢ Bone cells highly regenerative and move
Into any suitable matrix

— Use bene pieces from same boedy—fibula
— Use crushed bone frem cadavers

— Use bone substitutes—coral, synthetics—
“nanetechnology’™

9 Applicatiens are numereus
— Jaw bene filler for dentalwork
— Bt defects
— OSIEEPOKRESIS
— Bene repail




