Osteology
of Upper Limb

Dr Zaid Saad Al Nasrawi

Trauma and orthopedics surgeon



The clavicle
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Right Clavicle - Features

Superior surface

Acromial end
Posterior

Shaft body Sternal end

Anterior

Inferior surface
Impression for
costoclavicular ligament

Acromial facet Anterior

Trapezoid line Sternal facet

Posterior

Conoid tubercle

Subclavian groove
(for subclavius muscle)



In most
normal
individuals the
inferior aspect
of the clavicle
Is at the same
level as the
inferior aspect |
of the .
acromion
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| -In a small percentage of
~_normal individuals the
distal end of the clavicle
lies above or below the

Acromio-clavicular joint anomalous

c acromion (in this case

=) :

= above) and might be
o ~interpreted as e
=4 acromioclavicular T
'HE separation
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Scapula

*Large, flat,
triangular bone

* Overlaps in part 2-7
ribs on
posterolateral
thoracic aspect




articular surface Ne

Costal surface

Coracoid proc. Inf

Superior border
N Scapular notch.

Superior angle P ; Ve e/
\ [ \ \

Lateral angle

~ Glenoid
fossa

" Neck of
scapula

o > Lateral border

Medial border“w,;’, /
Muscle lines of==\"
costal surface

Fig. 529.

~ Inferior angle (

 Costal surface
e Dorsal surface

*Sup, lat, med
borders

* Inf, sup, lat angles



Processes

*Spinous
e Acromial
e Coracoid

~Superior angle
!/

Scapular notch
Coracoid process ,’ ;
/ { Scapular border  / _ Supraspinatous
f_- ; | -~ -~ fossa

/ .’
‘

Spine of

scapula

"I"
ad of 7N
merus S, . Spine of
Acromion ~ scapula
Glenoid _______
cavity .-
Lateral angle
Infraglenoid~”
tubercle J
l" 1
surface Neck of scapula b
JON o SRR Medial
,/ border
} Infraspinatous fossa
Lateral border”
NS
ral angle
alenoid
ossa
; Fig. 528.
Nack of Muscular tuberosities
Inferior angle

scapula
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umerus

_ongest & largest bone

of upper limb
* Expanded ends

e Shaft
 Proximal end

* Head

* Neck

* Greater tubercle
* Lesser tubercle

Anatomical neck
Head of humerus 2

Intertubercular sulcus

Sl - Greater tubercle

ondyle
Lesser tubercle -~
441 4& - Crest of greater tubercle
Crest of lesser tubercle —§ i
¥
i - Deltoid tuberosity
Nutrient foramen --—---.
_____ ----- Lateral border
Medial border --.__ _‘
- Ventrolateral surface
Ventromedial surface -.__
Coronoid fossa-, )
. Radial fossa
£ -Lateral epicondyle
Medial eplcondyle\,_ e\ 7

- Capitulum

Trochlea™

Fig. 545.



Shaft
* Cylindirical proximally
* Prismatic distally
* Not palpable
* Ant, med, lat borders

* Ant border; descends
from front of greater
tubercle, almost to
distal end

e Surfaces:

* anterolat (deltoid
tuberosity)

* behind (radial groove)
* anteromed
* posterior

Fig. 545.



Name the numbered arrows?




Radius

e Latin forearm

* Expanded prox & distal
ends (distal much

broader)

* Shaft widens rapidly
towards distal end

* Proximal end

e Shaft
e Distal end

Articular
- circumference

Radial tuberosity

.. Anterior
surface

Interosseous margin

Head of radius

Neck of radius

Body of radius

Tu

Interosseous

;». margin
r Posterior
fe border
. Posterior i
surface Lateral |8
surface
P |5 Posterior
ronator.. £ 4 surface
tuberosity B { 3
Fig. 578. | 1 Fig. 579.
_ Ulnar notch |
8 Carpal articular surface

Figs. 578—580. Left radius. Fig. 578 Medial view.

Fig. 579 Dorsal view. Fig.

580 Palmar view.

* Grooves and crests for extensor tendons.
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Figs. 574-576. Left ulna. Fig. 574 Radial
view. Fig. 575 Dorsal view. Fig. 576 Palmar

Ulna

* |n supinated forearm;
medial to radius

* Slightly convex
posteriorly

e Olecranon enters
humeral olecranon
fossa (extension)

e Extension; olecranon
can be felt near a line
joining humeral
epicondyles

* Flexion; olecranon
descends = 3 points
form isosceles triangle




Elbow: Anteroposterior radiograph

Humerus

Olecranon fossa

hledial of epicandyle
ey

Qlacranon Lateral epicandyle

Capitulum
Trochlea of humerus

Caoronoid process of ulna
Head of radius

Medk of radius

Radial tuberasity
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3.193 (abowve) Lateral radiograph of forearm of a girl of 11 yea
semiflexed at the elbow. Note following epiphyses and adjacent rad
translucent growth cartilages: 1. Olecranon. 2. Proximal radial. 3. Dis
radial. 4. Distal ulnar.




Wrist and Hand

* Carpus
* Metacarpus
* Phalanges

Distal phalanx of forefinger

Middle phalanx of forefinger—-~ ‘z 7
&3 ¥
4 ’
Proximal phalanx of forefinger - ._ X \ 4
! = J 8
/ 3 " l/ J P, !
NS 7 ! / . A
&y A ; L INE /"
{ ) 1 \ = .
| "y I
Tuberosity of distal phalanx __ | g J
" w4 - ~ Phalanges

/ | ]
Distal phalanx of thumbg"\ 4 R

— Base of proximal phalanx V

Proximal phalanx of Ihumb/‘\\“u
\

Head of metacarpal bone V

A
Metacarpal phalangeal AR L /
articulation ’ ¥ {
\ /> Metacarpal bones

/ 3

Metacarpal bone of thumb “f‘

\
I
|~ Pisiform bone

Trapezoid bone 2
} Carpal bones

Trapezium bone ~
Capitate bone~ i =~ Triangular bone

’

Scaphoid bone -~ ¢ :
- Styloid process of ulna

/

Styloid process of radius *
¢ P -- Head of ulna

Hamate bone ” il

Lunate bone”

Radius



Carpus

* 8 bones; 4 prox row, 4 distal
row

* Prox: Scaphoid, lunate,
triquetral, pisiform

* Distal: Trapezium,
trapezoid, capitate, hamate

* Pisiform articulates with
palmar surface of triquetral

* Dorsal carpal surface;
convex

* Palmar carpal surface
forms carpal groove (deeply
concave)

Distal pha\anx\\‘ oy

Proximal phalanx\
\

Pha\angesi -

Sesamoid bone-—% "%
Metacarpal bones\\ \

Hamulus of hamate bone~

Hamate bone----£~
Y
Carpal bones .

Pisiform bone””

Triangular bone~ <

Styloid process of uIna~"“_ n

Head of ulna-f"

y
Middle pha!anx\\ * i
~ W

g

2 - Tuberosity of distal phalanx
@l - Distal phalanx of forefinger
¥ Head of middle phalanx
1-- Body of phalanx
h _. Base of middle phalanx

i —J-- Head of proximal phalanx

_ Body of proximal phalanx
, Head of metacarpal bone |

-2" 3

//.I'lﬂ
47 7% - Distal phalanx of thumb
&P Sesa- &
. moid /&

bone i

- Proximal phalanx of thumb

4 2"~ Head of metacarpal bone of thumb
=~ Sesamoid bones

I Metacarpal bone of thumb

i) y
y d g
o | BN #4  Trapezoid bone

sadl - Trapezium bone

~ Capitate bone

"= Scaphoid bone
-~ Styloid process of radius
™~ Lunate bone

“~f - Radius



Carpal Bones
Anterior (Palmar) View

Ulna

Radius

Radial styloid process Ulnar styloid process

Scaphoid Lunate

Tubercle of scaphoid Triquetrum
Trapezium Pisiform
Hamate

Tubercle of trapezium

Trapezoid Hook of hamate

Capitate

Metacarpal bones j



5 in number

* Distal head, shaft,
expanded base

* Rounded heads
articulate with prox.
phalanges

* Metacarpal bases
articulate with distal
carpal row

2nd i Adductor pollicis (transverse head)

5 3rd palmar
2nd palmar 1nlerosseous

interosseous

4th palmar

7] interosseous
Opponens
digiti minimi

Opponens, |
dgiti minimi

Opponens.
Metacarpal Dollicis
nes

-Hook of
hamate + Abductor pollicis
longus

Pisometacarpal

201d- .
e ligament

’ 0\ 3 Flexor digiti minimi
apezium : X\ / Capitate Flexor pollicis 4 o

reuts,
superficial head

Opponens pollicis

Abductoy
digits minimi

Abductor pallx'ci; Flexor carpi ulnaris

brevis
Flexor carpi vadialis  Flesor pollicis brevis,  Adductor pollicis,
deep head oblique head

3.194B Muscle attachments to the carpal and metacarpal bones of the left
3.1944 The carpal and metacarpal bones of the left hand: palmar aspect,  hand: palmar aspect. Dorsal interossei not shown.

3rd 2nd

2nd dorsal interosseous

3rd dorsal \
nterosseous
\ st dorsal
nterosseous
4th dorsal
nterosseous
15t palmar
interosseous
2 Styloid process Extensor carpi X
R u!nagx \ Extensor carpi

radialis longus
Trapezium
Extensor carpi

Trapezoid radialis brevis

Aprticulate with radius

3.195B Muscle attachments to the carpal and metacarpal bones of the left
416  3.195A The carpal and metacarpal bones of the left hand: dorsal aspect. hand: dorsal aspect.



Distal phalanx of forefinger

Phalanges /]

14 in number

Middle phalanx of forefi _j ‘j 1
; fFiﬁ
*31n eachtinger, 2in
th u m b Tuberosity of q’istal phalanx ~__

Q\
* Head 0
e a Distal phalanx of thumb ‘” W
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*

* Shaft

Proximal phalanx of thumb-+"

~ Phalanges

&%~ Base of proximal phalanx V

\

{ P rOXi m a l b a Se Metacarpal phalangealfi/r

articulation

“,T*Head of metacarpal bone V

-* Metacarpal bones

Metacarpal bone of thumb -

N |
Trapezoid bone - o FEiLne

> Carpal bones

“T~~ Triangular bone

Trapezium bone ~ S ; 7
Capitate bone ~ 2 %
Scaphoid bone ~~ w
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%Y
7/ /
4 /

- Styloid process of ulna

Styloid process of radius ”
-- Head of ulna

he

Hamate bone ’
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--Ulna
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Radius



Carpal bones
ossification

« All are cartilaginous at
birth




 Ossification of
the capitate and
hamate by the
second year

*The lunate is
more usually
preceded by the

triquetral

20 years



* All the carpus except the
sesamoid pisiform is
ossified in the 7t year




* The sesamoid
(pisiform), ossifies
last (12 years)

13 years




Wrist and Hand: Anteroposterior Radiograph

hdiddle phalanx of middle
finger

Froximal phalanx of index
finger

Listal phalan: of thumb

Froximal phalan: of thumb

hletacarpal of index finger

Hook of hamate

Trapezaid

Trapezium

Capitate

Scaphoid

Styloid process of radius

Cristal phalan: of ring finger

Hezad of proximal phalans=

Baze of th proximal phalan=

Head of 5th metacarpal

Shaft of 5th metacarpal

Baze of 5th metacarpal
Hamate

Fiziform

Triquetrum

Styloid process of ulna
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1 Head of humerus

2 Greater tubercle of
hurnerus

3 Glenoid fossa of
scapula

4 Coracoid process of

scapula

E Spine of scapula

6 Clavicle

7 Subclavius

8 Deltoid

9 Infraspinatus

10 Subdeltaid bursa

11 Suprascapular artery
and vein

Section level

View




1 Clavicle
2 Acromioclavicular joint
3 Acromion of scapula
4 Supraspinatus
5 Glenoid labrum
6 Shoulder joint cavity
7 Anatomical neck of humerus
B Greater tubercle of humerus
8 9 Deltoid
SN 10 Axillary nerve accompanied by
8 posterior circumflex humeral artery
and vein
1 11 Shaft of humerus
12 Medial circumflex artery and vein

13 Latissimus dorsi

14 Brachial artery and vein
15 Merves of brachial plexus
16 Tendon of teres major
17 Teres minar

18 Long head of triceps

19 Head of scapula

20 Neck of scapula

21 Glenoid fossa of scapula
22 Subscapularis

I Section level




B Section level

1 Deep fascia of arm

2 Biceps

3 Cephalic vein

4 Brachialis

5 Lateral
intermuscular
septum

6 Radial nerve, with
profunda brachii
artery and vein

7 Triceps - lateral
head

B8 Triceps — medial
head

9 Triceps - long head

10 Medial
intermuscular
septum

11 Ulnar nerve

12 Basilic vein

13 Superior ulnar
collateral artery and
vein

14 Humerus shaft

15 Median nerve

16 Musculocutaneous
nerve

17 Venae comitantes of
brachial artery

18 Brachial artery



B Section level

4 Brachioradialis

5 Extensor carpi
radialis longus

6 Lateral
intermuscular
septum

7 Triceps tendon

B Triceps

9 Humerus

10 Ulnar nerve

11 Medial
intermuscular
septum

12 Basilic vein

13 Medial cutaneous
nerve of forearm

14 Median nerve

15 Venae comitantes of
brachial artery

16 Brachial artery



1 Cephalic vein
2 Biceps tendon
3 Brachioradialis
4 Extensor carpi
radialis longus
5 Radial nerve with
profunda brachii
artery and vein
6 Common extensor
origin
7 Lateral collateral
ligament of elbow
B Joint capsule of
elbow
9 Olecranon bursa
10 Ulnar nerve
11 Olecranon process
of ulna

12 Articular cartilage

13 Medial collateral
ligament of elbow

14 Trochlea of humerus

15 Capitulum of
humerus

16 Brachialis

17 Common flexor
origin

18 Median nerve

19 Basilic vein

20 Venae comitantes of
brachial artery

21 Brachial artery

22 Median cubital vein

23 Bicipital aponeurosis
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