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What has caused a decrease in external 
fixation use? 



1895 – Wilhelm Röntgen



1944

Anderson R, O'neil G. Comminuted fractures of the distal end
of the radius. Surg Gynec Obstet. 1944;78:434-440



Complications of external fixator

Complication Rate: 61% 

JHS 1986



• N = 34 patients

Complications:
• 8 pin sites infections (2 developed 

Osteomyelitis)
• 2 pin loosening

• 2 broken pins
• 16 patients lost some reduction 
• 6 patients had paraesthesias

• 8 patients had incomplete grip at 2 years
• 2 patients had CRPS
• 2 patients distressed with pin site scars

• 1 patient ECU tendinitis

JHS 1991



Dissatisfaction leads to Creative Innovation 

1958 Arbeitsgemeinschaft für Osteosynthesefragen (AO) or Association of the Study of Internal Fixation (ASIF)



Fragment specific fixation 



Burke and Singer 1998 (3rd Metacarpal)

Becton and Goodrich 1998 (2nd metacarpal) 



12/2000



Indications
• Intra-articular fractures with metaphyseal and diaphyseal 

comminution

JBJS 2005



Indications

• Polytrauma patients (early weight bearing)

• Intra-articular fractures with metaphyseal and diaphyseal 
comminution

CORR 2006



Dorsal spanning plate is more stable than 
external fixator 

Extension Flexion 



Complications

Minor complications: 4.9%
Major complications: 6.9 %
Overall: 12%



Indications Dorsal 
Spanning Plate
1. Intra-articular fractures 

with metaphyseal and 
diaphyseal comminution 

2. Polytrauma patients (early 
weight bearing)

3. Elderly patients with 
osteoporotic bone (locking 
plate)

4. Supplementary fixation to 
unload radiocarpal joint

1. Comminuted DRF
2. Damage-Control
3. Polytrauma
4. Adjunct to internal fixation

Indications External 
Fixator 



Results:
• N = 23 pts, age > 75, f/u 4.5 years
• Volar tilt 60, radial tilt 200, radial shortening < 1 mm, WF 550, WE 580, pronation 800, supination 760, grip strength 77%

Conclusions
• The treatment of unstable distal radius fractures in the elderly patient with a volar fixed-angle plate provided stable 

internal fixation and allowed early function. 
• This technique minimized morbidity in the elderly population by successfully handling osteopenic bone, allowed early 

return to function, provided good final results, and was associated with a low complication rate. 

JHS 2004



CORR 2006



Fragment specific fixation 1997 
Bridge Plate 1998
Volar Locking Plate 2000

 

Ruch JBJS 2004
Orbay JHS 2004
Medoff Hand Clinic 2005
Hanel CORR 2006
Orbay CORR 2006

Jan 2006 – Hand Innovations acquired by J&J



What has caused a decrease in external 
fixation use? 



Multifactorial
1. External fixator complications and morbidity

2. Innovations in technology and treatment methods

a. Volar Locking Plate

b. Fragment specific fixation 

c. Bridge plating 

3. Improved understanding of wrist injury patterns, 
diagnosis, biomechanics

4. Shared decision making 

a. Patient preference

b. Surgeon preference





Predictable Pattern 

Volar Rim 

Free intra-articular 
fragment

Radial Styloid

Dorsal 
Ulnar 
Corner

Dorsal 
Wall

Rhee et al



Patient Comfort and Preference
External Fixator Bridge Plate and 

Distal Radius Plate

vs



1902 1910 1929
1939 1944



Thank You

Nicolas.Lee@ucsf.edu
elbow.ucsf.edu
peripheralnerve.ucsf.edu
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