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YOUR DUTIES

 Understand the concepts

* Help U all Understand...understand...
understand X 10...only then memorize

* Answer questions (exception) & inquiries

* Respect the whole process...I paid my
dues...it is your future

* No inquiries about the nature

of the exam...I don’t answer questions of
the exam...don’t even try




PLEASE DON’T ASK THESE
QUESTIONS AT ALL

« How many questions on my
material?

* What should we concentrate on?
* Are the slides enough?

e Should we memorize this or
that?

* Is this or that required?




[YOU SHOULD NOT ONLY
STUDY FOR THE EXAM]
[YOU ARE NOT STUDYING
FOR ME EITHER]

[YOU ARE LEARNING SO
THAT YOU WILL BE A GOOD

CARING & THOROUGH
PHYSICIAN WHO WILL
APPLY THE STNADRAD OF

CARE]



OUTLINE &
OBJECTIVES

Remember the basic structure & function of
bone

Congenital diseases of bone and cartilage
Metabolic disorders of bone

Paget disease of bone

Fractures

Osteonecrosis

Osteomyelitis

Bone tumors and tumor-like conditions




CONTINUE...OUTLINE AND
OBJECTIVES

e Arthritis:
— Osteoarthritis; RA; Juvenile Idiop A
— Seronegative Spondyloarthropathies
— Infectious arthritis; Lyme arthritis
— Crystal-induced arthritis

* Joint tumors & tumorlike conditions

* Soft tissue tumors:
— Adipose tissue; fibrous tissue; skeletal muscle
— Smooth muscle; tumors of uncertain origin
SKin neolpasms




E learning (will be sent to you too

https://www.youtube.com/watch?v=xXgZap0AvL0&ab channel=INTELECOM

https://youtu.be/eT_GINHIyVO
https://youtu.be/VwCkyf0lQwo

https://voutu.be/BBgjltHNOrc
https://voutu.be/pnKaBMvVUs0Q

https://youtu.be/Yc-9dfem3IM
https://youtu.be/ld8PhyAHov&

https://youtu.be/6lx_774GuTw

https://youtu.be/mpUg6Uibyew

https://youtu.be/bznoU5bke4U

https://youtu.be/wezFzUX-UWY

https://youtu.be/gPCzAdD6mlIw

https://youtu.be/qpkPKk3HxUQ

https://youtu.be/Vwethc4it7U
https://youtu.be/vVOKLFdP4piE

https://www.youtube.com/watch?v=Too2MtxEFoQ&ab_channe
1=MedFlix

https://www.youtube.com/watch?v=-uf1lmQu98V§,




+ BONE FUNCTIONS

< « Mechanical support
*e Forces transmission
<+ Protection
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t+« BONE STRUCTURE

*-Matrix (0steoid 35% and minerals 65%):

P o \)Ql\cy S*v‘oly

— Osteoid: organic type I collagen and <.
[gl)’cosaminoglycans & other proteinsi- i s ot

— Inorganic hydroxyapetite [Ca,,(PO,)s(OH),]

b“;cﬂ o Cells: e

S
— Osteoblasts: forms bone e
_ Osteoclasts: resorbs bone ° &

— Osteocytes: mature bone cells

( Abferenticked)
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+WOVEN VS LAMELLAR BONE

~ N
1.1 [ Woven L‘:i‘.-r‘u'f"} more cellular and disorganized than lamellar |3-t=‘:1-11
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FIG. 21.2 4 (A) Active osteoblasts synthesizing bone matrix. The surrounding spindle c...
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~DEVELOPMENT

P LONG BONES FLAT B()NES

Stages c;f

(1) Formation of
bone collar i
around hyaline @ Cavitation of

cartilaae model. the hyaline carti-

lage within the
cartilage model.

Ex. x femur

v huwmedus

@ Invasion of

internal cavities @ Formation of the
medullary cavity as

by the periosteal

Articular
cartilage

Spongy————= 4
bone

Epiphyseal—/
plate \ J

cartilage

bud and spongy ossification continues; (5)  Ossification of the

bone formation. appearance of sec-
ondary ossification

epiphyses; when
completed, hyaline

centers in the epiphy- cartilage remains only
ses in preparation in the epiphyseal plates

for stage 5.

and articular cartilages.
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— Blood capillary

___.;‘ Center of ossification
— Mesenchymal cell
Osteoblast

—— Collagen fiber

€ Development of center of
ossification

- Osteocyte in lacuna

/ . Canaliculus

. Osteoblast

; \\_ Newly calcified bone
matrix

@) Osteocytes deposit mineral
salts (calcification)

Ey o wClavical
' a stefnum

_____— Mesenchyme
condenses

Blood vessel

A Trabeculae

#_ Osteoblast

v

&) Formation of trabeculae

Periosteum:
—— Fibrous layer
"~ Osteogenic layer

—— Spongy bone tissue

—— Compact bone tissue

) Development of periosteum,
spongy bone, and compact
bone tissue




« HOMEOSTASIS &
REMODELING

~+ Continuous and dLamlc complex process even
in adult mature skeleton (microscopic level)

*+ Peak bone mass is reached in early adulthood
after completion of skeletal growth i

= « Resorption > bone formation on 4" decade

Sheocl \
eoe cocloSt »> oShecblas £ b

PTH BMPs (bone morphogenic
IL-1 proteins)

Steroids Sex hormones (estrogen & test.)
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+CONGENITAL

.~ DISORDERS ™ ="
» DYSOSTOSIS ©DYSPLASIA

* Abnormal condensation & ¢ Disorganized bone &

migration of mesenchyme cartilage
* Genetic abnormalities of * Gene mutations that

homeobox genes, cytokines control development and
and its receptors remodeling
no $d‘m.b'°n , N .
— Aplasia ¢bro * Dysplasia here: not

[ e— S

Ey — Supernumerary dlglt prol S Eremalignant
— Syndactyly & -
craniosynostosis - o
Sl




DYSOSTOSIS

Brachycephaly

]
4

Trigonocephaly Synostotic
scaphocephaly

Normal

Deformational Synostptic
posterior aflterlor
plagiocephaly plagiocephaly

» CfanioSynostog;'s
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usuodly Decause o

e - DYSPLASIAS =

@ * Achondroplasia
(“ (dwarfism): anost

" Achondroplasia \

‘Caused by a gene mutation

common ,
. . Crost fecaplor ‘Shown to be associated
° M(gls in FGFR with advanced paternal
T Sy age.

Q‘\\)robbksk-

7 < h I .:fr:-:‘_.,'_,,';
e No impact on ' N
"‘Gene mutation affects bone formation

< -longevity, intelligence
or reproductive
status

Peter Dinklage: 48-years-old, married
with 2 children from USA, New Jersey
“Game of thrones”




THANATOPHORIC @
DYSPLASIA

e Most common lethal
—-‘

form of dwarfism

* FGFR3 mutations
(different from
Achondroplasia)

* Die at birth or
)
shortly after (small
chest leading to resp.

insufficiency)  Sans
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()STE()GENESIS Most common inherited
MPERFECT A< disorders of connective
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“OSTEOPETROSIS

‘“stone bone” (grour o]
of disorders); e
¢ Impaired osteoclast
function: reduced

bone resorption

leading to diffuse
sclerosis

e Dx: X-ra
e Fractures and
o ™ leukopenia in severe

forms ber Tn Norwmek tone e '

X o we ! cm obilty £y aborb
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i Summary

-
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Abnormalities in a single bone or a localized group of bones are called dysostoses
and arise from defects in the migration and condensation of mesenchyme. They
manifest as absent, supernumerary, or abnormally fused bones. Global
disorganizations of bone and/or cartilage are called dysplasias. Developmental
abnormalities can be categorized by the associated genetic defect.

. FGFR3 mutations are responsible for achondroplasia and thanatophoric dysplasia,
both of which manifest as dwarfism.

. Mutations in the genes for type | collagen underlie most types of osteogenesis
imperfecta (brittle bone disease), characterized by defective bone formation and
skeletal fragility.

. Mutations in CA2 and TCIRGI result in osteopetrosis (in which bones are hard but
brittle) and renal tubular acidosis.




