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Anatomy and Dysfunction

of the DRUJ and TFCC

A Black Box

Input Output

Outline

·Osteology 

·Soft Tissue Stability

·Extrinsic support

·Intrinsic support

·TFCC Anatomy

·Joint biomechanics

·Articulations

·Arthrokinematics

·Pathology

·Traumatic

·Degenerative

·Diagnostic imaging

Bony Architecture

DRUJ

The Distal Pole of the Ulna

·Radius

·Ulna

·Seat

·Hyaline cartilage

·TFCC

The Sigmoid Notch

FOVEA
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The Sigmoid Notch
An Inherently Unstable Joint

Tolat 1996

42%

30%

14%

14%

Articular Contact

At extremes of pronation & supination, there may be as little as 

2mm, or < 10%, articular contact between radius & ulna

Soft Tissue Stabilizers

Extrinsic Stabilizers 

of the DRUJ

·1:  Tendon of ECU

·2:  Sixth dorsal 

compartment subsheath

·3:  Pronator quadratus

·4:  Interosseous ligament 
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·ECU only motor unit w/ a 

relationship to the TFCC

·Tendon sheath blends with TFCC

·ECU held close to center of 

rotation of wrist by the TFCC

·TFCC is an important pulley for 

the ECU

·Disruption of the ECU may 

contribute to abnormal loading 

& force transmission through 

TFCC

Contributions of 

the ECU
Pronator Quadratus

·Some texts describe a 2-

headed composition

·Medial & anterior surface 

of ulna

·Lateral & anterior surface 

of radius

·Only muscle that attaches 

to radius at one end & ulna 

at the other

·Activation of PQ may 

contribute to ulnar 

impingement syndrome
Gordon 2003

The Interosseous Membrane

·Combination of ligaments and 

membranes

·3 portions: proximal, middle, 

distal

·Distal 3 ligaments in constant 

tension during f/a rotation

·Central band (CB) widest, 

stoutest

The Dorsal Oblique 

Bundle
·Distal 3 ligaments in 

constant tension during f/a 

rotation

·Dorsal oblique bundle 

(DOB) has continuity with 

fibers of TFCC

·DOB present in 40% 

population

·Possible secondary 

stabilizer of the DRUJ

Intrinsic Stabilizers of the DRUJ

·Joint capsule

·Ligamentous attachments include

·Volar ulnolunate

·Ulnotriquetral

·DOB 

Triangular Fibrocartilage Complex

·Palmar and Werner 

introduced term TFCC 1981

·Structures include

·Articular disc

·Meniscus homologue

·Prestyloid recess

·Dorsal & volar radioulnar 

ligaments
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Coronal

View

Cross Section 

View

Vascularity

·Anterior interosseous & 

ulnar arteries

·Central disc relatively 

avascular

·Peripheral 15-20% well 

vascularized, will heal

Attachments
·Originates from medial 

border of distal radius

·Inserts into base of ulnar 

styloid (fovea)

Innervation
·Volar, ulnar portions: ulnar N

·Dorsal portion: PIN, dorsal 

sensory branch

·Central disc relatively aneural

Intrinsic Stabilizers of the DRUJ

Joint Biomechanics

Axis of Rotation of the Forearm

FoveaRadial head
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Ulnar Variance Affected by 

Forearm Rotation Ulnar Variance

Functions of the TFCC

· Provides a continuous gliding surface across the entire distal 

face of the 2 forearm bones for flexion-extension and 

translational movements 

· Provides a flexible mechanism for stable rotational 

movements of the radiocarpal unit around the ulnar axis 

· Suspends the ulnar carpus from the dorsal ulnar face of the 

radius 

· Cushions the forces transmitted through the ulnocarpal axis

· Solidly connects the ulnar axis to the volar carpus

A Controversy

·Ekenstam/Hagert,1985: dorsal radioulnar fibers tighten in 

supination, palmar fibers tighten in pronation

pronation neutral supination

·Schuind,1991: dorsal fibers tighten in pronation, palmar 

fibers tighten in supination

·Hagert 1994: both theories are correct

Superficial and Deep Fibers
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Deep Fibers Have the Mechanical Advantage

�$���´�%�X�F�N�E�R�D�U�G�µ���D�Q�D�O�R�J�\ Ulnar Head Translation

SupinationPronation

·Sigmoid notch migrates 

dorsally to <10% articular 

contact

·Superficial palmar fibers 

ineffective in supination

·Deep dorsal ligamentum 

subcruentum tightens

·Sigmoid notch migrates 

volarly to <10% articular 

contact

·Superficial dorsal fibers 

ineffective in pronation

·Deep palmar ligamentum 

subcruentum tightens

The deep RUL are considered more important to 

the stability of the DRUJ than the superficial 

ligaments

�7�K�H���&�R�Q�W�U�R�Y�H�U�V�\���F�R�Q�W�L�Q�X�H�V�«��

·Xu et al, (2009)

·Validates conclusions of other 

studies that dorsal superficial and 

palmar deep ligaments tighten 

during pronation, and vice versa

·However, all 4 ligaments are 

important stabilizers, playing 

different roles during the arc of 

forearm rotation

·To maintain an entirely stable 

DRUJ, integrity of all 4 ligaments 

likely required


