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Introduction

» In Metabolic terms, bone is an illusion.

» Although it is concrete in substance (and hence
has a finite and almost rigid structure that has a

characteristic and specific shape),metabolically

it is almost explosively active and serves as an
extension and a reservoir for the extra cellular

space.
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Calcium

» Bone is the reservoir of 99% of Ca.

» Plasma Ca: 48% free ionised,
46%bound (0.8 mg/dl for 1gm).
6% complexed citrate,phosphate

» CaHPo4 is not freely soluble, if the concentration
of Ca or HPo4 exceeds the critical solubility
product, ectopic calcification is likely to occur.

» More soluble in acidic media.
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» Bone as a tissue; (mneckve U2 "C exhaceliulon  modvi

- Cells  osteoblasts.mahit wakig s
Osteocytes.
bone lining cells
osteoclasts. Maklimd
- Extra cellular matrix
Organic fibers
ground substance.

connecting proteins.
Inorganic Ca 10(po4)6(0OH)2
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Osteoblastes

» Mutlipotential primitive mesenchymal cells.

» Synthesize osteoid (pro alpha-1 collagen
,osteocalcin,BMP).

» One osteoblast can produce 0.5-1.5 mic m/day of
an osteoid seam for 8 weeks.

» Fate : apoptosis,osteocyte,bone lining cell.
» Gap junctions.
» Receptors for: PTH,vitD, TNF,oestrogen, IGF.
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osteoclasts MeHinud

# Macrophage-monocyte origin.
® [L-3, GM-CSF.

# PTH, 1,25D3, TNF 1n the presence of bone stromal
elements induce the production of calcitonin receptors
,carbonic anhydrase, TRALP.

mIL-1, IL-6.
® Integrin.
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Bone matrix. ¢elgen, Cxlium phophons

# 70% mineralised matrix,25%cells and organic
matrix,5%water.

# Organic matrix 94% collagen.

resisting deformation 1n tension.
Collagen: b one, 2 alphal chains and 1 alpha2 chain.
Microscopic periodicity of 640 nm.
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Classification by anatomical locatlon.§ wregelas Bone

lok bone
» Epiphysis.
» Metaphysis. 6d # ime
» Diaphysis.sh##
» Capsule.
» Articular surface.

» Growth P late. 0, proiON
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atal Skeleton

3-9 inches

Copyright © 2004 Pearson Education, Inc., publishing as Benjamin Cummings.







Intramembranous
Endochondral ossification ossification

replaces cartilages of produces the roofing
embryonic skull bones of the skull

a— Parietal

= bone
Temporal
bone
, Frontal
Clavicle ‘Mi"‘d'b“l‘ Y = bone
Scapula
Humerus Metacarpal
bones
‘ Phalanges
Primary Ribs
ossification _
centers of the Radius
djaphyses Vertebrae Ulna
(bones of
the lower limb) Hip bone
(Hium)
Cartilage
Femur
Future Tibia =
Phalanx

hip bone

Metatarsal ===”\\<
(a) bones

(b)




Epiphyseal line
(remnant of

epiphyseal plate

Epiphyseal
Degenaril blood vessel
nerating ) gooavy
hypertrophic cartilage Epiphyseal :
Developing
Perichondrium | Periosteum

= Primary A Medullary
. ossification |
center

Secondary
(1) Fetal hyaline ﬁ;",:‘”“
cnnuagemodeb o A
develops. Cartilage calcifies, £ VS0
and a periosteal i 7 s
bone collar forms . 0 P SRR ¥ '
Primary ossification - BTN
il Lo ©oemerlorms in the 5%
diaphysis. Secondary ossification N 0
centers form in A€ % Spongy bone
epiphyses. Bone 0 ek A
replaces
A oneho fon ©carlllage. except the R AAg ! ‘f‘ Eppiyseniine
oL articular cartilage ' i
M @? and epiplyseal piales. Articular cartilage
. Epiphyseal plates ossify
M ,‘bm d‘i“bﬁ”\.. and form epiphyseal lines.

Source: Mescher AL: Junqueira’s Basic Mistology, 13th Edition: www.accessmedicine.com
Copyright © The McGraw-Hill Companies, Inc. All rights reserved,
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spongy
bone

compact
bone

medullary
(marrow)
cavity

T

epiphysis
(head)

diaphysis
(shaft)




The structure of spongy bone, as shown in the head of the femur

r

Trabeculae of Canaliculi Endosteum Lamellae
spongy bone opening on
surface

© 2011 Pearson Education, Inc.
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Body dimensions and planes.

» Superior-inferior, proximal-distal, cephalocodal.
» Anterior posterior.
» Medial lateral.

» Axial, transverse.
» Sagital.
» Coronal.
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Occipital
Angular

Internal carotid ,

Right ommoE x::":::ldw o' c Subclavicurn '
Innominate ‘ Pulmonary
Arch of aorta "& g@‘
e
7"0/”//
Aorta &\Vﬂ/, N Y(\\ ~ Left coronary
Celiac W L Splenic
Superior mesenteric ,I’ ’m M\‘\‘
Common iliac // ’//
Internal iliac //

(hypogasf ric)
Ext nal ilio //I/‘

A

M2\
NB\

Right coronary Brachial

Femoral

Popliteal

‘
.;
Anterior tibial

Peroneal ‘\
Posterior tibial

Arcuate

\E.:—-%

Dorsal metatarsal ps.
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Intracranial Veins

External Jugular Vein | @l inferior Thyroid vein
Internal Jugular Vein Y Left Brachiocephalic Vein

Subclavian Vein 1|89 Superior Vena Cava
Internal Thoracic Vein — N WYL, , Azygos Vein
Aillary Vein Lo 2% .
Cephalic Vein L /7 / & Inferior Vena Cava
Brachial Vein . \ Hepatic Vein
Intercostal Vein | lepe tic S:usolds
e . / / - ) S orta p
Basiic Yein /4 : Splenic Vein
Median Cubital Vein L 72 T Renal Veins
Thorscospliestric Vein .l i =1 -\ Superior Mesenteric Vein
Radial Vein i

nrernor vesenternc vein

Abdominal Vena Cava
Median Antebrachial Vein

/ esticularis Vein
Ulnar Vein i 5 ; N l:“” e Vein
_ , Internal lliac Vein
o i \ ' xternal lliac Vein
Inferior Epigastric Vein 2.7 VT tornal Dudendal Viatn
Deep Palmar Arch

Superficial Palmar Arch
Palmar Digiti Veins -~

Deep Femoral Vein

Great Saphenous Vein

Accessory Saphenous Vein
Femoral Vein

Superior Genicular Veins
Popliteal Vein
Inferior Genicular Veins

Great Saphenous Vein

Smal Saphenous Vein
Anterior Tibial Vein
Posterior Tibial Vein

I8 K \\ ! -
X5Welness.com  JSK (@l oeeprenarvems
AT WY Dorsal Venous Arch
kY R Dorsal Digital Veins




MUSCULAR SYSTEM (ANTERIOR VIEW)

skin galea aponeurotica
temporalis m. lrmg
K'yl. figament orblcikaris omital part cmul;a?;r supercilii m.
1. ligaments ocull muscle™|_ palpebral part levator labil superioris alaeque nasi m.
m. muscle procenis o, ‘ auricularis muscles:
mm. muscles zygomaticus major m. ot o i)
1. tendon masseter m. b AR
t. tendons buccinat 7 tor labii superioris m.
depressor ang‘:nli orts m. ; 2ygomaticus minor m.
depressor labii inferioris m. = 'mg :‘9“" oris m.
hyoid musscle Yyrchyold m, § deg)re?snr septi m.
uperi sternohyoid m. i orbicularis oris m.
(superior be) yator scapulae m. \ b mientalis m,

lrapezius m. g s o platysma m.
scalenus medius m. \ 2 * stenocleidomastoid m.
g deltoid m.
biceps brachii { A coracobrachialis m.
muscle ) latissimus dorsi m.

teres major m. long head 3 &
latissimus dorsi m. ) & nc;ggdial head | triceps brachii
deltoid m, ‘ » lateral head_| Muscle
: long head > E biceps brachii m.
mms;{;ng-[ lateral head < b Z _~ brachialis m.
medial head ] \ A bicipital aponeurosis
biceps brachii m. S E-. biceps brachii t.

brachialis m. \ [ i ¢ supinator m.
b _b%ihloramahs Ui / t o brachioradialis m
icipital aponeurosis 15 3 e
flexor carpi radialis / Kv W extensor carpi radialis longus m.
supinator m. 9 . pronator leres m.
extensor carpi radialis longus m. i fiexor carpi radialis m.
flexor digitorum profundus m. palmaris longus m.
flexor carpi ulnaris m. flexor carpi ulnaris m.
pronator teres m. . abductor pollicis longus m.
flexor digitorum superticialis m. . \ D \ fiexor pollicis longus m.
flexar pollicis longus m. £ )/ e/ A pronator quadratus m.
flexor carpi radialis t. aAa e ¥ flexor retinaculum
gluteus medius m. . S palmar aponeurosis
tensor fasciae latae m. A / g E
lutes:snr':i':f m. o \ ~— flexor digitorum superficialis m.
g mc";llll:lerhorls m . gluteus medius m.

iliopsoas m. B { N tensor fasclae latae m.
pectineus m. pecﬂnlel:llssn:r'l
vastus intermedius m. =
gracilis m. mﬁs adductor muscles
vastus medialis m. magnus

rectus femoris m. 3
h‘ciliolilgial tract ¢ I vaslus lateralis m.
eps femoris m. 7 o
Jateral patellar retinaculum h iliotibial tract
medial patellar retinaculum i P rectus femoris m.

patellar |.
peroneus longus m. Y| gastrocnemius m.
tibialis anterior m. tibialis anterior m.
Interosseous m?:bm extensar digitorum longus m.
extensor digitorum longus m. peroneus longus m.
extensor hallucis longus m. s soleus m.
Key peroneus longus L. ——— || i peroneus brevis m.
= P brevis m. ) yxtansor hallucis ot
1 subclavius m. % _ extensor hallucis longus m.
2 external intercostal mm. tibialis anterior t. Supesior alaTsorEEsIT
3 pecloralis minor m. peroneus tertius m. =
4 serralus anterior m. inferior extensor extensor digitorum longus It
5 pecloralis major m. retinaculum
6 rectus sheath {anterior layer) extensor digitorum peroneus tertius t.
7 rectus abdominis m. brevis m.

8 external abdominal oblique m.
9 intemal abdominal oblique m.
10 transversus abdominis m.
11 rectus sheath (posterior tayer)
12 arcuate line
13 cremaster m.
14 linea alba
15 aponeurosis of external
abdominal obliqua m.

MUSCULAR SYSTEM (POSTERIOR VIEW)

Key skin = galea aponeurotica
I. ligament f =
B e SUporior durictiar n. . § 3 occipitalis minor m.
mm. muscles occipitalis m.
t}. :exon posterior auricular m. semispinalis capitis m.
Endons trapezius m. "
splenius capitis m.

sternocleidomastoid m. 5
levator scapulae m. = omohyoid muscle (inferior belly)
supraspinatus m.
infraspinatus m.
teres minor m.

deltoid m. 2, (& =N deftoid m.
infraspinatus m. 3 f

by f teres major m.
{ooveredity fascid) ; A triceps brachii muscle:
teres major m. = long head
triceps brachii muscle: lateral head
lateral head brachialis m.
long head ) : extensor carpi radialis longus m.
| : | flexor digitorum profundus m.
brachioradialis m. - 9 pro
extensor carpi radialis longus m. ‘ e 1B ¢ flexor carpi ulnaris m.
anconeus m. anconeus m.
extensor digitorum m. 3 g g A extensor carpi radialis brevis m.
extensor carpi ulnaris m. J ; ¢ & supinator m.
extensor carpi radlah_s brev!s m. & extensor pollicis longus m.
flexor carpi ulnaris m. :
abductor pollicis longus m. abductor pollicis longus m.
extensor pollicis brevis m. extensor pollicis brevis m.
extensor retinaculum extensor indicis m.
dorsal interosseous m.

adductor magnus m. adductor muscles:

o gracilis m. : mé";:j“ss
1 trapezius m. iliotibial tract | vastus lateralis m.
2 spine of €7 vaslus laleralis m. 2 biceps femoris muscle:
3 rhomboid major m. biceps femoris m. Y i short head

long head
vastus lateralis m.

4 |atissimus dorsi m.

5 spine of T12 semitendinosus m.

6 thoracolumbar fascia semimembranosus m. ,

7 external abdominal plantaris m. gastrocnemius muscle:
oblique m. lateral head

8 internal ahdominal medial head

. Ob:e“ltllﬁ m 5 gastrocnemius muscle: popliteus m.
SHEDUS CEMCS . lateral head - i

10 serralus posterior medial head pantansam:

superior m. sartorius mm.

11 rhomboid minor m.
12 ereclor spinae mm.
13 spinalis thoracis m. soleus m.

gastrocnemius m.
peroneus longus m.

gastrocnemius m.

14 longissimus thoracis m. : aponeurosis of soleus m.
16 iliocostals lumborum m, s tibials posterior m.
16 sematus anterior m. brevis flexor digitorum longus mm.
17 serralus poslerior ' peroneus brevis m

inferior m. flexor digitorum longus mm. i tibialis posterior t. .
:: m intercostal m. flexor hallucis langus m.—_ AR ; flexor hallucis longus m.
20 gluteus medius m. calcaneal L superior peroneal retinaculum
21 tensor fasciae latae m. peroneus lendons: : inferior peroneal retinaculum
22 gluteus maximus m. brevis

23 greater trochanter longus flexor retinaculum
24 iliac crest

25 gluteus minimus m.
26 piriformis m.

27 superior gemellus m.
28 obturator internus m.
29 sacrotuberal |

30 inferior gemellus m.
31 obturator externus m.
32 quadratus femoris m.
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Superior trunk

Middle trunk

Dorsal
scapular a.

Inferior trunk

Root of neck, anterior

BlueLink © B. Kathleen Alsup & Glenn M. Fox






Arteries and Nerves of Upper Limb: Anterior View

Deltoid murcle
Cotacobrachiale muscle

Shart e ad (oul) of Siceps Brachil mucle
Long basd (oul) of Bicepd Brashil muwcle

Intercotobeachial nerve

Metial cutaneaur

Muzcsloostare ous nesve Satve o1 a1
Brachials rmeascte Radisl nerve
Diceps brachu mascle (oul) and teaden UM al netve

Lateral cRaneows netve of Tose aom

(ham muscelocstane oat nesve) Medial cutaneow

Adtve of o m
Deap Branch of tadial sarve

Sepencial banth of 12 hetve

Madan neve

Sepirater muscle Prachial artesy

Buachootadialis mraseie Bicipital aponeurass
Memaral head (ouf) of proaxtar tares muscle

Uinat head of groastar fares muscle

Ragial anery

Pronater teces mupcle (p atially o)
Flaxar capl radials muscle (o)
Mamarcsinar bead of flexor digtonm

Metian nerve

Flecee palliod longus muscle supeficlalts rvasche (oul)
Radial head of Nexor digitesum
Flexor ?'rp- 0:.‘(.:‘0 sepemicialis musile (o)
néan
Flaxot digiterum pootendes muscle

Tuargwene canal ligament
(Baxor reSnaculem)

Sapemicial beareh
of radial neove

Flassr capl winaris muscle
Uinar atesy and narve
Doral Branch of sinar sares

Recunent (matod) beanch of Flaxar @gmarem superiol s terd ons (i)
median rarve Lo then st mascies

Deap paimar branch of ulsar artary and desp Branch of sinar narve

Superma sl branch of ulnal Aetve
Supertci sl palmar asch (sul)

Coammon palmar digtal Common paimar éigfal Sraach of sinar narve
Branches of medias natve

Cammunicatng branch of median sarve with uinar Aeve

Paopar palmar digital Praper palmar digtal branches of winar sarve

Dlanches of median safve




BRANCHES OF BRACHIAL PLEXUS PROVIDE SENSORY
INNERVATION TO SKIN OF ARM AND HAND

L AXILLARY

NERVE

VENTRAL

.4
VY G

RADIAL
NERVE

\ ¥
howe b relisf

MUSCULO-
CUTANEOUS
NERVE

ULNA RADIAL
NERVE NERVE

NERVE




Bone pathology:
» Congenital. cquired Prom BIH\

» Developmental.

» Degenerative. Otesardheis, Gavacks

» Trauma.

» Ischaemia.

» Neoplasia: primery benigh and malignant. Secondery..
» Infection: viral, bacterial, fungal, parasite.

» Metabolic. MCC

» Autoimune.

» ldiopathic or unknown.
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Bone pathology:
inflammation.

»Swelling.
»Hotness.
»Redness.

» Pain.

»Loss of function.




Bone pathology

» Pain.
» Deformity.
»Loss of function.




Congenital.

Flaps centered over DIP and PIP
RF Dorsal MF Volar

2/3 to PIP
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Autoimmune:



Figure 1 Patient with severe dislocation of both wrists.




Metabolic:
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Ischaemia




Infection:

UO \ftml n bone
MCL i bacheria (sp@k aurass







