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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.




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.




» Bone as a tissue:

- Cells osteoblasts.

Osteocytes.
bone lining cells
osteoclasts.
- Extra cellular matrix
Organic fibers

ground substance.

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




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.







osteoclasts

# 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.

o IL-1, IL-6.
® Integrin.












Bone matrix.

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

# Organic matrix 94% collagen.

resisting deformation in tension.
Collagen: b one, 2 alphal chains and 1 alpha2 chain.
Microscopic periodicity of 640 nm.



Classification by anatomical location.

» Epiphysis.

» Metaphysis.

» Diaphysis.

» Capsule.

» Articular surface.
» Growth plate.




tal Skeleton

5-9 inches
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Intramembranous
ossification
produces the roofing

bones of the skull

Endochondral ossification
replaces cartilages of
embryonic skull
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the lower limb)
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Epiphyseal line
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epiphyseal plate
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Source: Mescher AL: Junqueira’s Basic Histology, 13th Edition: www.accessmedicine.com
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spongy
bone

compact
bone

medullary
(marrow)
cavity

T

epiphysis
(head)

diaphysis
(shart)




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

Trabeculae of Canaliculi Endosteum Lamellae

spongy bone opening on
surface
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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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Intracranial Veins

External Jugular Vein N " , Inferior Thyroid Vein
Internal Jugular Vein A Left Brachiocephalic Vein
Superior Vena Cava

Subclavian Vein )
Internal Thoracic Vein - = YId/Z — Azyqgos Vein
Axillary Vein 2 4 ’ "
Cephalic Vein ¥ B/ . \ Inferior Vena Cava
7/ Hepatic Vein
Brachial Vein t ,“
Intercostal Vein ) : ' 1 epatic Sinusoids
™ . / »/ AT \ Portal Vein

Splenic Vein

Renal Veins
Superior Mesenteric Vein

pasiliic vein
Median Cubital Vein
Thoracoepigastric Vein
Radial Vein i 5\ N nferior Mesenteri
- )8 WA Abdominal Vena Cava

Median Antebrachial Vein AL osticularis Vein
Ulnar Vein i / B ' —\1 "
/I | I \ \ \ ommaon 11a
7 \ nternal lli
External lliac Vein
xternal Pudendal vein

Inferior Epigastric Vein
Deep Palmar Arch 7 >
Superficial Palmar Arch /%
Palmar Digiti Veins 7

Deep Femo raIVeln
Great Saphenous Vein
Accessory Saphenous Vein

Femoral Vein

Superior Genicular Veins
Popliteal Vein

Inferior Genicular Veins

4

hA\ Great Saphenous Vein

”\ / Smal Saphenous Vein
[

Anterior Tibial Vein
Posterior Tibial Vein

Deep Plantar Veins
Dorsal Venous Arch
Dorsal Digital Veins
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MUSCULAR SYSTEM (ANTERIOR VIEW)

S m.SKm galea aponeurotica
Key gy frontalis m. "
I ligament ® oftital part g corrugator supercilii m.

I, ligaments oculi muscie ™| _ palpebral part levator labil superioris alaeque nasi m.

m. muscle procons m, e auricularis muscles:
s :'e]rl:sug‘nes zygomaticus major m. At ey

masseter m. i
Hen ES = e
Uepressiy g ull ofs . : %&o« anguli oris m,
depressor labii inferioris m. . 3 THSOTUE T ’

uscle

s sternohyoid m.
(superior belly) (oo or scapulaeyr% mentalis m.

lrapezius m. —— e R~ s platysma m.
scalenus medius m. SR Ty Pl < ‘yitenmleidnmasmm m.
subscapular m. ] . deltoid m.
biceps brachii long head X - coracobrachialis m.
muscle | short head Iatissimus dorsi m.

teres major m. 3 (. I i &
latissimus dorsi m. X [/ 2 r?,ggi:fﬁgm triceps brachii
:!ello? m lateral head | Muscle
" ong hea - . biceps brachii m.
ioops h:?ch: lateral head & . z . bmc%ialis m.
~ L_medial head A7 bicipilal aponeurosis
biceps brachii m. 3 4 biceps brachii t.

thyrohyoid m. ) depressor septi m.
i orbicularis oris m.

g pgamc]nig::ﬁmsan . f = ' i
icipital aponeurosis 15 ¥ oMo
[Ie?u)r ca?p?iﬂ radialis s A extensor carpi radialis longus m.
supinator m. - pronator leres m.
extensor carpi radialis longus m. flexar 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 superficialis m. flexor pollicis longus m.
flexor pollicis longus m. pronator quadratus m.
flexor carpi radialis . flexor retinaculum
gluteus medius m.
tensor fasciae latae m. P ’ v
sartarius m. % ~— flexor digitorum superficialis m.

glutens minlmussf?;l‘“m_IS - gluteus medius m.

palmar aponeurosis

iliopsoas m. 3 \ tensor fasclae latae m.
pectineus m. mg&sﬂl
vastus intermedius m. 2 t
gracilis m. | brevns]_
vastus medialis m. . longus - adduclor muscles
rectus femoris m. { magnus

Mciliam')ial tract 3 vastus lateralis m.
eps femoris m. o

Iateral patellar retinaculum iliotibial tract

medial patellar retinaculum rectus femoris m.

pateliar |.

peroneus longus m.

tibialis anterior m.

soleus m.

interosseous membrane

qgastrocnemius m.
tibialis anterior m.
extensar digitorum lengus m,

peroneus longus m.

extensor digitorum longus m.
extensor hallucis longus m. soleus m.
K p longus t. ———— peroneus brevis m.
oy brevis m.

1 subclavius m. extensor hallucis longus m.

2 external intercostal mm. tibialis anterior . ;

3 pecloralis minor m. peroneus tertius m. superior extansor retinaculum
4 serralus anterior m. inferior extensor extensor digitorum longus tt.
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 kayer)

12 arcuate line

13 cremaster m.

14 linea alba

15 aponeurosis of external

abdominal oblique m.

anconeus m.

extensor digitorum m.

extensor carpi ulnaris m.
extensor carpi radialis brevis m.
flexor carpi ulnaris m.

abductor pollicis longus m.
extensor pollicis brevis m.
extensor retinaculum

dorsal interosseous

MUSCULAR SYSTEM (POSTERIOR VIEW)

Key skin galea aponeurotica
I. ligament
r::. :;'gl:cm;nls superior auricutar m. occipitalis minor m.
fwn. misscles occipitalis m.
1. tendon posterior auricular m. semispinalis capitis m.
t. tendons trapezius m. )
splenius capitis m.
sternocleidomastoid m.
Jevalor scapulae m. = omohyoid muscle (inferior belly)
supraspinatus m.
infraspinatus m.
: teres minor m.
o, deltoid m.
mlraspinaflus m. teres major m.
(covered by fascia) 4 1 triceps brachii muscle:
teres major m. long head
triceps brachii muscle: lateral head
lateral head v ’ brachialis m.
long head ) . 5 extensor carpi radialis longus m.
pss i flexor digitorum profundus m.
extensor carpi radialis longus m. flexor carpl uinaris m;

anconeus m.
extensor carpi radialis brevis m.
supinator m.
extensor pollicis longus m.
abductor pollicis longus m.
extensor pollicis brevis m.
extensor indicis m.

m. gy

Key
1 trapezius m.
2 spine of C7
3 rhomboid major m.
4 |atissimus dorsi m,
5 spine of T12
6

adductor magnus m. ; adductor muscles:
gracilis m. ] ﬁé"g';'.'b"ss
iliotibial tract vastus lateralis m.
vaslus lateralis m. biceps femoris muscle:

short head
long head

vastus lateralis m.

biceps femoris m.
semitendinosus m.

fascia
7 external abdominal
oblique m.
8 Internal abdominal
oblique m.
9 splenius cervicis m.
10 serratus posterior
superior m.
11 rhombeid minor m.
12 ereclor spinae mm.
13 spinalis tharacis m.
14 longissimus thoracis m.
15 iliocostalis lumborum m.
16 serratus anterior m.
17 serralus posterior
inferior m.
18 extemal intercostal m.
19 12 rib
20 gluteus medius m.
21 tensor fasciae latae m.
22 gluteus maximus m.
23 greater trochanter
24 iliac crest
25 gluteus minimus m.
26 piriformis m.
27 superior gemellus m.
28 obturator internus m.
29 sacrotuberal I
30 inferior gemellus m.
31 obturalor externus m.
32 quadratus femoris m.

m.
plantaris m.

gaslrocnemius muscle:
lateral head
medial head

gastrocnemius muscle: popliteus m.
m:'l‘a: lf:eag plantaris m.
eckLNee sartorius mm.
gastrocnemius m. gastrocnemius m.

peroneus longus m.

5 aponeurcsis of soleus m.
il Mli:)s::uss | \ tibialis posterior m.
brevis flexor digitorum longus mm.
| peroneus brevis m.
tibialis posterior t.
flexor hallucis longus m.
superior peroneal retinaculum
inferior peroneal retinaculum

soleus m.

flexor digitorum longus mm.
flexor hallucis longus m.
calcaneal L.

peroneus lendons:
brevi

flexor retinaculum
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Superior trunk

Middle trunk

Dorsal
scapular a.

Inferior trunk

e -

Root of neck, anterior
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Arteries and Nerves of Upper Limb: Anterior View
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BRANCHES OF BRACHIAL PLEXUS PROVIDE SENSORY
INNERVATION TO SKIN OF ARM AND HAND

I AXILLARY

NERVE

VENTRAL

.49
df -

RADIAL
NERVE

how fJ\: =f

MUSCULO-
CUTANEOUS
NERVE

MEDIAN
NERVE




Bone pathology:

» Congenital.

» Developmental.

» Degenerative.

» Trauma.

» Ischaemia.

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

» Metabolic.

» Autoimune.

» ldiopathic or unknown.




Bone pathology:
inflammation.

»Swelling.
»Hotness.
»Redness.

»Pain.

»Loss of function.




Bone pathology

» Pain.
»Deformity.
»Loss of function.




Congenital. Exu]ndtomidray

Flaps centered over DIP and PIP
RF Dorsal MF Volar

2/3 to PIP










rauma.




Autoimmune:




Figure 1 Patient with severe dislocation of both wrists.
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