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ÅOften equated with low back pain due to chronic and vague symptomatology

ÅCan present a diagnostic challenge for hand surgeons and radiologists

ÅMay be accompanied by a history of workerôs compensation claims 

ÅDespite these issues, many patients do have pathologic lesions

ÅUnderstanding of clinical findings and pertinent imaging anatomy considerably 

aids in making accurate diagnoses

Ulnar Sided Wrist Pain



ÅOsseous Injuries (fractures, and Kienbockôs disease)

ÅJoint Disease (distal radioulnar joint, and pisotriquetral joint)

ÅTriangular fibrocartilage complex 

ÅUlnar impaction/abutment and impingement syndromes

ÅTendon pathology (extensor and flexor carpi ulnaris)

ÅUlnar nerve and Guyonôs Canal

ÅRadial and ulnar bursae of the wrist

Overview



Osseous Injuries

Triquetral Fractures

Åsecond most common carpal bone fracture after the scaphoid 
bone

Ådivided into surface and body fractures

Surface fracture

Ådorsal surface fractures predominate

Åbetter evaluated on lateral or oblique projections of the wrist

Mechanism

Åcontact with the hamate or ulnar styloid process

Åligamentous avulsion fracture in extreme hyperflexion

Treatment

Åheal well with 6 weeks of immobilization

Åfragment excision is performed for refractory pain



Triquetral Fractures

Surface fracture

Ligamentous Avulsion

1 = Dorsal extrinsic radiotriquetral  ligament

2 = Dorsal intrinsic scaphotriquetral ligament

(3 = Dorsal ulnotriquetral ligament)

Theumann Nh, Pfirrmann CWA, Antonio GE, Chung CB, Gilula LA, Trudell DJ, Resnick D. Radiology; 2003: 226:171-179

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Osseous Injuries



Triquetral Fractures

Fractures of the body

Årare

Treatment

Åheal well with conservative treatment

Åsurgical stabilization required in cases of perilunate 
fracture dislocations

Palmar lunate

trans-scaphoid trans-triquetral  

fracture dislocation

Osseous Injuries

Harrington  P et al. Journal of Hand Surgery (British and European Volume, 1999) 24B: 4: 493-496 



Hamate Fractures

Å1.7% of all fractures

ÅHook fracture

Vdirect blow by golf club, baseball bat, racquet 

Vmay present with median or ulnar nerve symptoms:

Åas hook forms the ulnar border of median nerve and the radial 

border of Guyonôs canal

Vacts as a pulley for the flexor tendons to the 4th and 5th 

fingers

VCT may help distinguish it from an accessory bone

Vprogress to non-union if not immobilized - requires excision

ÅBody fracture

Vgenerally stable

Vassociated with # or # - dislocation of 4th or 5th  metacarpal 

bases

Osseous Injuries



Hamate Fractures

Os Hamulus Proprius

Small and round

Hook of Hamate Fracture

Irregular and edematous

Osseous Injuries



Hamate Fractures 

Os Hamulus Proprius

Small and round

Hook of Hamate Fracture

Irregular and edematous

Osseous Injuries



Pisiform Fractures

Åsesamoid bone enclosed within the flexor carpi ulnaris 
(FCU) 

Åuncommon fracture (1%), but high association with 
other fractures

Mechanism

Ådirect trauma, or FCU avulsion during forced 
hyperextension

Complications

Åpisotriquetral joint osteoarthrosis 

Åulnar nerve injury due to close proximity to the ulnar 

nerve

Treatment

Åconservative

Åsurgical resection of fragment in cases of chronic pain

Osseous Injuries



Anatomy

Ålength between the distal end of the ulna and the radius 

as measured on an AP radiograph in neutral position

Neutral Variance

Å20 % of the load across the wrist is imparted to the ulna

Ulnar Variance

Cerezal L et al. Radiographics 2002;  22: 105-121



Anatomy

Minus Variance

Åleads to increased load on radial aspect of the wrist

ÅTFC is thicker 

Åabnormalities of the TFC are uncommon

Åassociation with Kienbockôs disease 

Ulnar Variance

Cerezal L et al. Radiographics 2002;  22: 105-121



Kienbockôs Disease

Åosteonecrosis of the lunate bone

Åtwice as frequent in men than in women; more 

common in those 20-40 years of age

Åoccurs in dominant hand

Causes

Ålargely unknown

Åmultiple hypotheses: Mechanical and Vascular

ÅMechanical:

V ulnar negative variance leads to increased 

load transmission onto the lunate bone

V lunate shape ïtype 1

V flattened radial inclination

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Type 1 ïweaker bone

Type 2

Type 3

Lunate Shapes



Kienbockôs Disease

Causes

ÅVascular:

V limited intraosseous blood

V 20 % have a single palmar artery

V traumatic interference with circulation occurs 

from repetitive stress 



Lichtmanôs Four Stages of Osteonecrosis of the Lunate Bone 

Stage 1 - MRI very useful for diagnosis

Normal 

+/-

Subtle patchy sclerosis

+/-

Subtle fracture lines 

Patchy low T1 signal and hyperintense stir 
signal

+/-

May see fracture lines 

T1 Stir

Kienbockôs Disease



Sclerosis with a normal shape

+/-

Early collapse of the radial aspect of the lunate

Diffuse low T1 signal and hyperintense stir 

signal

+/-

Fracture lines may be present

T1 Stir

Lichtmanôs Four Stages of Osteonecrosis of the Lunate Bone 

Kienbockôs Disease

Stage 2 



Lunate collapse

Lichtmanôs Four Stages of Osteonecrosis of the Lunate Bone 

Kienbockôs Disease

Stage 3 

Lunate 

collapse

Elongated 

lunate bone

T1T1 Stir



Lunate collapse 3A:

Lunate collapse  

Normal Scaphoid

3B: 

Lunate collapse

Scaphoid rotation

Disruption of the 

scapholunate ligament

Proximal migration of the 

capitate

Lichtmanôs Four Stages of Osteonecrosis of the Lunate Bone 

Kienbockôs Disease

Stage 3 ï3A and 3B 



Lunate collapse 3A:

Lunate collapse  

Normal Scaphoid

3B: 

Lunate collapse

Scaphoid rotation 

Disruption of the 

scapholunate ligament

Proximal migration of the 

capitate

Lichtmanôs Four Stages of Osteonecrosis of the Lunate Bone 

Kienbockôs Disease

Stage 3 ï3A and 3B 



Lunate collapse 

Radiocarpal and midcarpal osteoarthrosis

T1

Lunate 

collapse 

Radiocarpal and midcarpal 

osteoarthrosis

Stir

Kienbockôs Disease

Lichtmanôs Four Stages of Osteonecrosis of the Lunate Bone 

Stage 4



Treatment

Stage 1

T1 Stir

Cast Immobilization for 3 months

Kienbockôs Disease

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Uroskie JA et al: Vascular Disorders of the Hand and Upper Extremity. In Beredjiklian et al. Review of Hand Surgery. 1st ED. 2004, p 74-77



Stage 2

Kienbockôs Disease

Stage 2 and 3A 

Treatment

Joint leveling procedures

Unloading procedures

Vascularization procedures

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Uroskie JA et al: Vascular Disorders of the Hand and Upper Extremity. In Beredjiklian et al. Review of Hand Surgery. 1st ED. 2004, p 74-77

Stage 3A



Kienbockôs Disease

If ulnar + variance:

Capitate shortening osteotomy

If ulnar ïvariance:

Radial shortening or ulnar 

lengthening

Treatment

Stage 2 and 3A: Joint leveling procedures  

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Uroskie JA et al: Vascular Disorders of the Hand and Upper Extremity. In Beredjiklian et al. Review of Hand Surgery. 1st ED. 2004, p 74-77



Kienbockôs Disease

Vascularized bone graft 

harvested from the distal radius

Debridement of necrotic bone 

from the lunate bone

Bone graft inserted into lunate 

Vascularized bone graft

Treatment

Stage 2 and 3A

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Uroskie JA et al: Vascular Disorders of the Hand and Upper Extremity. In Beredjiklian et al. Review of Hand Surgery. 1st ED. 2004, p 74-77



Kienbockôs Disease

Scaphotrapeziotrapezoid 

(STT) Fusion
Proximal Row Carpectomy

Excision of the scaphoid, lunate, and triquetrum

Amadio PC et al: Fractures of the Carpal Bones. In DP Green et al. Greenôs Operative Hand Surgery. 5th ED. 2005, p 756

Uroskie JA et al: Vascular Disorders of the Hand and Upper Extremity. In Beredjiklian et al. Review of Hand Surgery. 1st ED. 2004, p 74-77

Treatment

Stage 3B


