


Upper limb anatomy,
common fractures and
neurovascular complications
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shoulder girdle

* Clavicle

Clavicle

* scapula

Front view



clavicle

v’ Medial end: sternal end

v’ Lateral end: acromial end
v’ Superior surface

v’ Inferior surface

v’ Anterior border

v’ posteriorborder

Supernior view

Lateral Medial

Surface for

articulation

with acromion Surface for articulation with

manubrium of sternum and
first costal cartilage

Anterior view

Conoid tubercle

Inferior view

Conold tubercle

Trapezoid line



clavicle

Inferior surface:

Subclavius groove
Conoid tubercle

Trapezoid line

Right Clavicle - Features




Fracture of clavicle

Potential sites for
clavicular fractures /
[




Fracture of clavicle




scapula

Two surfaces:
v’ Anterior surface(costal
surface)
subscapular fossa

v'Posterior surface:

Spine of scapula

Acromion
Supra spinous fossa

Infra spinous fossa
Spinoglenoid notch(Greater
scapular notch)

Inferior angle
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* Three borders:

Superior border:
coracoid process

Supra scapular notch
Lateral (axillary) border
Medial (vertebral) border

scapula

Coraceid process

A Suprascapular notch
Superior border Articular surface for clavicle
Superior angle
Supraspinous ~___ P Acromion
fossa 4
Medial border

Graater scapular notch

Spine of scapula (or spinoglenoid notch)

Glenold cavity

Infraspinous

i '
fossa nfraglencid tubercle

Posterior view

Inferior angle

Spinous process Glenoid cavity

B Articular surface for clavicle Infraglenoid tubercle
Acromion. Superior angle
Coracaid
process

Glenoid cavity
Lateral view
Subscapular fossa

Infraglenoid tubercle

Inferior angle

Lateral border

Antenor view

Inferior angle
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scapula

Three angles:

Superior angle: opposite to the 2nd rib
Inferior angle: opposite to the 7th rib

Lateral angle:

glenoid cavity

supra glenoid tubercle
infra glenoid tubercle

Neck of scapula
body

Coracoeid process

A Suprascapular notch
Superior border Articular surface for clavicle
Superior angle
Supraspinous ~__ < Acromion
fossa 2
Medial border

Greater scapular notch
Spine of scapula (or spincglenoid notch)

~Glenoid cavity

Infraspinous

.
| ) ercle
fossa nfraglencid tubercle

Lateral border Supsnior.angle

Acromion—_ y, Supraglenoid tubercle

Posterior view

Coracoid procass

Inferior angle /’/

Spinous process Glenoid cavity

B Articular surface for clavicle Infraglenoid tubercle
Superior border
Acromion, Superior angle
\ 7 pel ngl
—— Lateral border
Coracaid
Fiooses Medial border
Glencid cavity
Lateral view
- Subscapular fossa
Infraglenold tubercle
Inferior angle

Lateral border

Antenior view

Inferior angle

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Fractures of scapula

1. Scapular Fractures

= Definition: Is a fracture of shoulder
blade, represent an uncommon injury.

= Types:
= Body (A).
= Neck (D).
s Type | - nonangulated, nondisplaced

® Type lla-shortened / displaced > 1 cm.
s Type llb- Angulated > 40 degree.

= Glenoid (B C).
= Acromian (E).
= Coracoid (G).

Surgery Block - 6th MBBS



Humerus

Proximal end:
Head

Greater tubercle
Lesser tubercle
Anatomical neck

Inter tubercular groove
(bicipital groove)
Surgical neck

Axillary nerve

Anterior view

Greater tubercle Superior facet on
greater tubercle
Iintertubercular (supraspinatus)
sulcus

Lesser tubercle R 7 Head

(subscapularis \ )/
musche)
Intertubercular
groove

Anatomical neck

Surgical neck
Lateral and medial —

lips and floor of Lateral view
intertubercular
sulcus (pectoralis
major, teres major, :\ttachrtnemr
and latissimus dorsi) r‘:a i;:yec oralis
\
Deltoid tuberosity W :
(deltoid) " 4—Dettoid .
tuberosity
Attachment for (deltoid)
coracobrachialis
Greater

" tubercle

Supenor facet
(supraspinatus)

Middie facet
(infraspinatus)

Anatomical neck

Surgical neck
Infericr facet

(teres minor)

Postenor view
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Rotator cuff muscles

Deltoid \

Supraspinatus

Supraspinatus
Infraspinatus

Teres minor

Subscapularis

Subscapularis
Infraspinatus

|
e e

Teres minor

Humerus

A
A, they grasp and pull the relatively large head of the humerus medially to hold

Action of the rotator cuff muscles:
it against the smaller and shallow glenoid cavity; B, combined function of the rotator cuff muscles and deltoid.



Rotator cuff muscles

Supraspinatus Subscapularis

\ ';\

Infraspinatus

Teres Minor

Scapula / ‘N \

Humerus



*Shaft:

* surfaces:

v’ Anteromedial surface
v'Anterolateral surface
" Deltoid tuberosity
v'Posterior surface

= Radial groove

Humerus

e Radial nerve, Deep brachial. A

Humerus and Scapula: Anterior Views

Acromion Coracoid process Clavicle (cut)

Acromial angle

Supraglenoid
tubercle

e b uper
" e Superior border
< - e
3 < v A — .
Anatomical neck - 1 e £ P pular notch
J oy .

Greatertubercle

3 i
Lesser tubercle = ) 2 = Medial border
=2
Surgical neck - . Subscapular fossa
m Y
Interttubercular ) v' enoi Infraglenoid tubercle
sulcus b L cavity o
P scapula
£ ' { Lateral border
Crest of |
areater tubercle it ead o
| humerus Inf angle
A%
Crest of f 1 s |
lesser tubercle & Rl capud
/ i Humerus
Deltoid tuberosity
1 4
A
Medial condyle
Lateral 4
supracondylar ridge '(

Lateral condyle

Radial
fossa

4 /
f "
epicondyle P # ,'
/ §
£ 2 !
W 'Y [ M
Capitulum e Y rochlea W
- " /e



Distal end:

Medial epicondyle
Lateral epicondyle

Condyle:
Capitulum
trochlea

Coronoid fossa
Radial fossa
Olecranon fossa

Humerus

Lateral intermuscular septum Medial intermuscular septum

Lt s Ulnar Nerve Entrapment

ridge

 Coronoid Radius Humerus

I Medial

Ul;iar nerve
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Dislocation of shoulder

Shoulder Dislocation

Normal Anterior Posterior
anatomy dislocation dislocation



Ant. Dislocation of shoulder

Dislocated Shoulder

Arm bone has
moved out of the
socket of the joint.

Dislocated shoulder

Copyright © 2005 McKosson Corporation and/or one of its subsidiaries. All Rights Reserved,



surgical neck of humerus fracture




surgical neck of humerus fracture

Deltoid wasting — axillary
nerve injury

Posterior cord
of brachial plexus

* ™ Axillary nerve traversing
quadrangular space
Radial nerve

Superior lateral
cutaneous
nerve of arm

Deltoid tuberosity

» Know that the axillary nerve runs under cover of deltoid at

the level of the suragical neck of the humerus

AMNA Ca Cin DO

Vessels From
Rotator Cuff ——» /=

Anterior Humeral
Circumflex Artery

Arcuate Artery

Posterior Humeral | -
Circumflex Artery ——»

\ Axillary Artery

RWWilliams



Shaft of humerus fracture

* Vascular injuries are infrequent, but midshaft fractures are
associated with radial nerve injuries

* paraesthesia/numbness in the dorsum of the hand between the
15t and 2"4 metacarpal and motor deficit with reduced thumb and
wrist extension and forearm supination.



Shaft of humerus fracture

* Fractures above deltoid tuberosity, proximal fragment is adducted
because of pectoralis major

* Fractures below deltoid tuberosity, proximal fragment is abducted
because of Deltoid.

* Injury to Radial nerve is common.



Shaft of humerus fracture
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Shaft of humerus fracture
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Elbow fractures

* 5% to 10% of all fractures in children are fractures of the
elbow.

* High potential for complications-difficult to manage.
e Supracondylar fractures- 50% to 70% of all elbow fractures
* Frequently in children between the ages of 3- 10 years.



Supracondylar Fractures of the Humerus

/

e Devastating long-term complications.

* Anteriorly- the brachial artery and median nerve

 Laterally, the radial nerve crosses

* The ulnar nerve passes behind the medial epicondyle Radial n. S
rachial a.
Al Ulnar n.
Posterior interosseous n. " ;: ! : ‘
Superficial branch __ ' — X 7,
of radial n. ’
/ Median n.



Supracondylar fractures




Supracondylar fractures

e Ext. type (more common)
* Flex. type

* Align the fracture fragments

* Re evaluate vascularity




Volkmann's Ischemic Contracture

* Ischemic paralysis and contracture
of the muscles of the forearm and

hand

* Primarily resulted from obstruction
of arterial blood flow, resulting in
death of the muscles which get
replaced by fibrous tissue




Fracture of medial humeral epicondyle

Medial epicondyle fractures of the distal
humerus constitute 10%—15% of pediatric elbow
fractures, more common in boys.

These injuries frequently occur in association
with intra-articular incarceration of the fracture
fragment, elbow dislocation, ulnar nerve injury.




Pulled elbow

Humerus —

Anular ligament —

Force causes —
radial head to
subluxate from
anular ligament

Lump caused by —
displaced head of
radius

Muscle pulls —
radial head
superiorly

Subluxation and dislocation
Anterior view



Forearm

Lateral intermuscular septum
B Deep fascia Anterlor companment
|
Radius — &
— Ulna
Posterior— @
compartment

Interosseous membrane

L e S B S AN s AV S SN R (M e Y et e Ay P Do 4



Proximal end:

Olecranon process
Coronoid process
Trochlear notch
Radial notch

Roughening for Roughening
triceps attachment for anconeus

Lateral view Antanor view Medial view Postenor view
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ulna

Borders:
Ant. B Order Troit:'e;: Olecranon

Post. Border roess [,

Lat. Border (Interosseous Border) Radilroch

Anterior view

5! 4—— Tuberosity of ulna

Anterior surface

Anterior
Anterior border

surface
Surfaces: s |
——Medial
Ant.surface e
Posterior border
Post.surface merossoos ()

Posterior surface

- Antenor border

Med.surface

ol proven Sy vl Oerd radioadoge
o nda e e

Roughening
—— for attachment

T The hel artieuber surfeces of the redis and wne of the of pronator quadratus

Distal end: T

Head
Styloid process

Unar styloid process

Attachment of
articular disc
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Distal view



Proximal end:
Head

Fovea

Neck

Radial tuberosity

Radius

Radial tuberosity

Oblique line

Medial
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Borders:
Ant.border:

Post. border
Interosseous border

Surfaces:

Ant.surface

Post.surface:

Lat.surface:

Tubercle of pronator teres

Distal end:
Ulnar notch
styloid process

Radius
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Roughening
for attachment |1
of pronator teres |

Anterior border

Antenor view

Radial tuberosity

{ / Oblique fine

Anterior border
Anterior surface
Lateral /
surface\ | / Interosseous

N @1 border
~.

|—=~ posterior
surface

Posterior border

— Interosseous border

Posterior view

Radial styloid
process

Facet for articulation
with scaphoid bone

Facet for articulation
with lunate bone



Fractures of forearm

-~ . RADIUS FRACTURE -
~ WITH DISLOCATION OF THE -
. DISTAL RADIOULNAR JOINT

.~ ULNA FRACTURE
' WITHDISLOCATION OF = -~ ~
 THE RADIAL HEAD

 monteealA

'A' IS PROXIMAL:
BONES AFFECTED PROXIMALLY

. eaeazdl

'Z' 1S DISTAL:
~ BONES AFFECTED DISTALLY
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Fractures of forearm

* Monteggia fracture is a fracture of the proximal ulna with dislocation
of the radial head.

* Galeazzi fracture is a fracture of the distal radius with dislocation of
the distal radioulnar joint (DRUJ).

e MU: Monteggia Ulna
 GR: Galeazzi Radius

e Use “Ato Z” to remember the location of the fracture-dislocation:

* ‘A’ is proximal (MonteggiA) - Radial head dislocation and proximal ulna
fracture

e ‘7’ is distal (GaleazZi) - Distal radioulnar joint dislocation and distal radius
fracture



Monteggia fracture-dislocations

Monteggia fracture-dislocations can be easily
missed on x-ray.

If an ulna fracture is present, always look for a
radial head dislocation.

All Monteggia fracture-dislocations require an
urgent orthopedic assessment. Reduction is
always required.

These fractures are a less common injury
compared to forearm fractures. The peak
incidence is 4-10 years of age.




Galeazzi fracture

Galeazzi Fracture- Radial Shaft
Fracture with DRUJ Injury

relatively rare injuries in children Pronator
teres

Usually at junction of middle and

distal thirds /\ ‘

Distal fragment typically angulated

towards ulna Long forearm 1B
muscles

{ Pronator
Closed treatment for most N B quadratus

Carefully assess DRU]J post reduction,

clinically and radiographically




Galeazzi fracture

* There is a high risk (£55%) of ulnar epiphyseal injury with Galeazzi
equivalent injuries. This can lead to ulna shortening and issues with
the DRUJ, depending on the amount of growth remaining in the
radius.

* Nerve injury is uncommon, but cases have been reported with
injuries to the ulnar nerve.



Colles’ fracture

Colles Fracture

Mosh comnionly results T &
from fall on outstreeched ) s
dorsiflexed hand

Diagnosis: Colles’” Fx

Usually caused by fall on
outstretched haad with impact
on thenar eminence

Scaphoid (fractured,

Distal Radius Fracture, with dorsal displacement/angulation of distal
fragment. Referred to as “Dinner Fork Deformity”
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Colles’ fracture

* Colles' fracture is a type of fracture of the distal forearm in which the
broken end of the radius is bent backwards.



https://en.wikipedia.org/wiki/Distal_radius_fracture
https://en.wikipedia.org/wiki/Radius_(bone)
https://en.wikipedia.org/wiki/Dorsal_(anatomy)

Smith fracture

Smith’s Fracture
(Inward)

Colle’s Fracture
(Outward)




Smith fracture

* Smith fracture
* A Smith fracture is a distal radius fracture with volar displacement




Proximal row:
Scaphoid(tubercle)

lunate,

triquetrum,

Pisiform (Sesamoid bone)

Distal row:
Trapezium(tubercle)
trapezoid

capitate

hamate (hook)

Carpal bones

Radial styloid process
Scaphoid

Tubercle of scaphoid

Carpal Bones
Anterior (Palmar) View

Hook of hamate

Capitate



Metacarpal bones

— distal
) ‘ -
—— middle

Proximal end: Base |

tll I ...

Phalanges
—distal
| v
; %y p
% v — proximal
(T8 o (
Metacarpals Ay !
— Capitate \ 4V
\ 4
Hook of - . S
i ] hamate \/ S o ~ Trapezoid
I S t a e n e a Carpal b Hamate == ' y - Tubercle of trapezium
= rpal bones — 0
o Pisiform —— - L - Trapezium +— Carpal bones
7 li
. Triquetrum — 78 Tubercle of scaphoid
5 Scaphoid
L Lunate = |
Wrist joint
Uina=— 8 Radius

Gapale Carpal arch

Carpal arch



Phalanx
Proximal phalanx

Middle phalanx
Distal phalanx

—Ingers:
Pollex
ndex
Middle
Ring
little

Phalanges

Carpal arch
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Carpal arch, carpal tunnel

Palmaris longus tendon

Ulnar artery Flexor retinaculum

Ulnar nerve Median nerve

Flexor carpi radialis tendon

Flexor digitorum
superficialis tendons

Flexor pollicis longus tendon

G
Carpal tunnel Abductor pollicis longus tendon

Flexor digitorum

profundus tendons Lo %
™ Extensor pollicis brevis tendon

Extensor carpi ulnaris tendon — Cephalic vein

Radial artery

li n
Basilic vel Extensor pollicis longus tendon

Extensor carpi radialis longus tendon
Extensor carpi radialis brevis tendon

Extensor digiti minimi tendon

Extensor digitorum tendons

Extensor indicis tendon

Flexor retinaculum

1 . e
t Flexor digitorum superficialis
and profundus tendons

——a.

Carpal arch

B
Median nerve
o Carpal tunnel
Flexor digitorum Flexor pollicis
superficialis tendons longus tendon
Flexor digitorum - Flexor carpi

radialis tendon

profundus tendons
|

Hamate Capitate Trapezoid Trapezium
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Carpal tunnel syndrome

A common condition that causes numbness, tingling, and pain in the
hand and forearm and weakness of thenar muscles. The condition
occurs when one of the major nerves to the hand — the median
nerve — is squeezed or compressed as it travels through the wrist



Carpal tunnel syndrome
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fracture of scaphoid bone

Scaphoid Fractures are the most common
carpal bone fracture, often occurring after a
fall onto an outstretched hand.

60% of all carpal fracture

COMPLICATIONS:
Avascular necrosis




bennett fracture

* Bennett fracture is a common injury that involves an intra-articular
fracture at the base of the first metacarpal.

Bennett Fra

Key Features
www.ThePlasticsFella.com

"its a fracture-subluxation
of the CM{J"

Key Features

1.Intra-articular Fracture
2.0blique Fracture Pattern
3.Volar-Dorsal Fragment
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