Anatomy of elbow, wrist,
and hand



e Index

*Elbow
*Wrist

“*Hand & fingers



Elbow

Humerus — Radius — ulna 2 & &l synovial joint

1. Humeroulnar joint : trochlea ~ ulnar trochlea notch

2. Humeroradial joint : capitulum ~ radial head

3. Proximal radioulnar joint : radial head ~ ulnar radial

notch
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Right elbow
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Bone
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Ligament (anterior)

Right elbow ?
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Anterior view
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« Ulnar & radial collateral ligament : stabilize the valgus & varus stress to elbow joint

« Annular ligament : stabilizes the radial head within the radial notch of the ulna as it rotates

during supination and pronation of the forearm.




Ligament (lateral, medial)
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- Radial collateral ligament: lateral epicondyle ~ annular ligament
« Ulnar collateral ligament: anterior bundle (medial epicondyle ~ coronoid process)

posterior bundle (medial epicondyle ~ olecranon)

transverse bundle (coronoid process ~ olecranon)




Medial antebrachial cutaneous nerve
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Biceps brachii muscle
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Ulnar nerve

Brachial artery and median nerve P

Muscles

Lateral antebrachial cutaneous nerve
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 Pronator teres

Flexor pollicis longus

muscle and tendon
« Common flexor muscles: aweszaes T

Palmaris longus tendon

v" flexor carpi radialis (FCR)

v" palmaris longus (PL)

v' flexor carpi ulnaris (FCU)

v" flexor digitorum superficialis (FDS)




Muscles

Lateral
« BR, ECRL
« Common extensor muscles:
v' Extensor carpi radialis brevis (ECRB)
v' Extensor digitorum (EDC)
v' Extensor digiti minimi (EDM)
v' Extensor carpi ulnaris (ECU)
Posterior

« Triceps tendon

Superior ulnar collateral artery Triceps brachii muscle
(anastomoses distally with

posterior ulnar recurrent artery)

Brachioradialis muscle

Ulnar nerve

Extensor carpi radialis longus (ECRL) muscle
Medial epicondyle of humerus

Common extensor tendon
Olecranon of ulna

Extensor carpi radialis brevis (ECRB) muscle
Anconeus muscle

Extensor digitorum (EDC) muscle

Flexor carpi ulnaris muscle

Extensor digiti minimi (EDM) muscle

Extensor carpi ulnaris (ECU) muscle

W

Extensor retinaculum
(compartments numbered)

Abductor pollicis longus muscle

Extensor pollicis brevis muscle

Extensor pollicis longus tendon
Extensor carpi radialis brevis tendon
Extensor carpi radialis longus tendon
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rteries and nerves

Biceps brachii muscle

:
Brachial artery

Medial intermuscular septum

Brachialis muscle

Lateral cutaneous nerve of forearm (cut)
(from musculocutaneous nerve)

Pronator teres muscle (humeral head)

ommon) radial nerve (cut and reflected)

Deep branch
Superficial branch

‘Medial epicondyle

Flexor carpi radialis and palmaris

Biceps brachii tendon longus tendons (cut)

: Anterior ulnar recurrent artery
Radial recurrent artery

(Leash of Henry)

Flexor digitorum superficialis
muscle (humeroulnar head)

Common interosseous artery

Radial artery

Supinator muscle

Pronator teres muscle (ulnar head) (cut)
Brachioradialis muscle

Anterior interosseous artery

Pronator teres muscle (cut) Flexor carpi ulnaris muscle

Flexor digitorum superficialis
muscle (radial head) [FDS]

Flexor digitorum superficialis [FDS] muscle

__——Ulnar artery



Radial nerve

Biceps brachii muscle

Ulnar nerve

Brachialis muscle Median nerve

Brachial artery
Lateral cutaneous nerve of forearm (cut)

(from musculocutaneous nerve)

Medial intermuscular septum

Pronator teres muscle (humeral head)
(cut and reflected)

(Common) radial nerve
Deep branch

Superficial branch Medial epicondyle

Flexor carpi radialis and palmaris
longus tendons (cut)

Biceps brachii tendon

: Anterior ulnar recurrent artery
Radial recurrent artery

(Leash of Henry)

Flexor digitorum superficialis

Hadial sty muscle (humeroulnar head)

Ulnar artery

Supinator muscle Common interosseous artery

Pronator teres muscle (ulnar head) (cut)
Brachioradialis muscle

Anterior interosseous artery

Pronator teres muscle (cut) Flexor carpi ulnaris muscle

Flexor digitorum superficialis
muscle (radial head) [FDS]

Flexor digitorum superficialis [FDS] muscle

| __—Ulnar artery




Ulnar nerve (cubital tunnel)

Medial epicondyle

Ligament of Osborne

FCU aponeurosis

Flexor carpi ulnaris muscle




Anterior

Capitulum, trochlea
Radial head, ulnar
Elbow flexors:

v' Biceps

v' Brachialis

v" Brachioradialis

Brachial artery
Median nerve

Radial nerve




Lateral Medial

- Radial head, lateral epicondyle « Ulna, medial epicondyle
« Annular ligament « Anterior bundle of medial collateral ligament
« Common extensor tendon « Common flexor tendon

e Posterior interosseous nerve



Posterior

« Medial epicondyle, olecranon of ulna
« Triceps
e Ulnar nerve

« Ligament of Osborne, humeral head and ulnar head of FCU (aponeurosis)




Wrist — bone
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Wrist joints
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Dorsal wrist
- 6 compartments (extensor tendons)

e Landmark : Lister's tubercle
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Dorsal wrist

- 6 compartment (extensor tendon)

Posterior (dorsal) view Extensor carpi ulnaris — Compartment 6
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2"d compartment (ECRL, ECRB)

 Intersection with APL, EPB (1sY)
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2nd~3rd compartment

» Intersection with EPL (319
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4th~5th compartment

« 4th - EDC, EIP, 5t : EDM
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Triangular fibrocartilage complex (TFCC)
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Palmar wrist

 Carpal tunnel

e Proximal/Distal
« Median nerve, FDP FDS, FPL

« Guyon’s tunnel
* Ulnar nerve, ulnar artery

* FCR, FCU tendon



Palmar wrist

FCR, PL, FCU Radial a., FCR, PL, Median n., FCU



Carpal tunnel

Carpal tunnel: palmar view
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Flexor digitorum profundus tendons
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Flexor digitorum superficialis tendons
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Median nerve
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Palmar aponeurosis
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Tubercle of scaphoid bone
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Deep palmar branches of
ulnar artery and nerve
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 Osteo-fibrous tunnel
 Proximal : scaphoid ~ pisiform
e Distal : trapezium tubercle ~ hook of hamate
« Roof : flexor retinaculum (transverse carpal ligament)
« Contents : Median nerve, 4 FDP, 4 FDS, FPL
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Carpal tunnel

« Proximal carpal tunnel : scaphoid ~ pisiform
- Transverse carpal ligament : carpal tunnel 2| roof O|A} Guyon canal 2| floor



Carpal tunnel

* Distal carpal tunnel : trapezium tubercle ~ hook of hamate
« Median nerve, 4 FDP, 4 FDS, FPL



Guyon tunnel

Abductor digiti minimi
Flexor digiti minimi
Oppanens digiti minimi

Ulnar nerve (deep branch)

Hamate

Trans carpal
ligament

Volar carpal\"
ligament (cut)

& Uinar nerve I
(superficial
branch)

Piso-hamate
ligament (cut)

e ey

- Pisifarm
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N \

Flexor carpi ulnaris

Ulnar artery

 Proximal : Pisiform, ulnar artery & nerve
* Distal : Hook of hamate, 2 branches of ulnar nerve



Hand & fingers

Joint capsule

Collateral ligament

Palmar ligament
Deep transverse
metacarpal ligament(2-5t")

Anterior (palmar) view
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Hand & fingers (extensor)

Sagittal
bands

Extensor
expansion
(hood)

Lateral
bands

Oblique
fibers

Insertion of central slip of extensor
tendon to base of middle phalanx

Long extensor tendon

Triangular (aponeurosis)

: Interosseous muscles
ligament

Posterior
(dorsal)
view

Metacarpal bone

Conjoined
lateral bands

Insertion on termm;fll extensor . : Part of interosseous
tendon to base of distal phalanx Lateral slips of nterosseous tendon passes to base

long extensor tendon slip to  M.umbrical il whalic
Y Jm tendon to lateral bands lateral band muscle and joint capsule

- Dorsal extensor aponeurosis : long extensor tendon 2| expansion
sagittal & lateral band, oblique fiber

Lateral & central slip, terminal extensor tendon : inserted in middle &
distal phalanges



Hand & fingers (extensor)

e Extensor tendon
» Sagittal band

 Central slip
« 2 Lateral slips

« 2 lateral slips




Metacarpal

« FDI tendon
« Collateral ligament

« Adductor pollicis
aponeurosis

« Collateral ligament




Hand & fingers (tlexor)

Conjoined
lateral bands

Extensor expansion (hood)

Central Oblique
slip fiber

Lateral
\ slip

2 A — Interosseous muscles

e S

Insertion of extensor tendon
to base of middle phalanx

Sagittal bands Long extensor tendon

Insertion of terminal extensor
tendon to base of distal phalanx

‘

: Metacarpal bone
Finger in
extension:
lateral view

Lumbrical muscle

ncula

Vi
longa

Vinculum Flexor digitorum profundus tendon

Collateral b

ligaments

Lateral bands Flexor digitorum superficialis tendon

* FDS tendon : PIP joint Ol A &= Z2i 2 LI+ 42 FDP tendon §2 =
TS} middle phalanx O insertion, FDP tendon 2 distal phalanx Of
Insertion



Pulley system of hand

Bones: Proximal Phalanx, Middle Phalanx, Distal Phalanx

Joints: PIP, DIP

Annular Pulleys: A1, A2, A3, A4, A5
Cruciform Pulleys: C0, C1, C2, C3

 Thick annular pulleys and thin cruciform pulleys



Flexor tendon and annular pulley

« A2 pulley and flexor tendon
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