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Historical perspective 

In 1814, when Dr. Colles’ described the 
fracture, there was no anesthesia (1846), 
no aseptic surgery (1865), no radiography 
(1895), and no electricity (1879) 
 
He stated that: 

… these fractures tended to do well 
despite considerable permanent 
deformity… 



Treatment has long been defined by the lack of correlation 
between anatomic reduction and function 
 
 
 
 
 
 
 
 
 
 
 
This idea is only true in extremely elderly, dependent patients, with 
low functional needs 



Thus, today anatomic reduction is the goal because it 
makes it possible to limit loss of function 
 
 
 
 
 
 
 
 
 
 
 
When the dorsal angle is greater than 20◦, radial 
inclination is below 10◦, and radial shortening is more 
than 6 mm, there are definite functional consequences 



A fracture with malunion is going to affect 
both the  
 
radiocarpal joint (alignment, loss of 
flexion—extension, loss of wrist strength) 
 
radioulnar joint (loss of pronosupination, 
ulnocarpal impingement syndrome). 



The problem is not the type of fixation or the 
immobilization technique, but the quality and stability of 
reduction. 



Incidence 

16% of all fractures treated in the 
emergency room in the US and 
75% of fractures of the forearm 
 
Difficult to documented Type A # 
 
Frykman 36% 
 
McQueen 48% 



Mechanism  

Fall on the outstretched hand 
 
Thrust of the torso transmitted 
along the radius long axis 
counteracted by the ground 
reaction force acting in a 
proximal direction through the 
carpal bones 
 
  
 
 



scaphoid and lunate fossa 

Ridge normally exists 
between these two 

 

sigmoid notch:   

second important 

articular surface 

 

TFCC:    

distal edge of radius 

to base of ulnar styloid 

Anatomy  



Radiological evaluation 

Inclination = 23 
degrees 

Radial inclination 

Radial height 

Palmar tilt 



Intra-articular # with multiple 
fragments 

 

centrally impacted fragments 

 

DRUJ incongruity 

 

CT scan 



Dorsal angulation and comminution Volar subluxation of carpus with fracture 
fragment 



 
  

presence or absence of intra-articular 
involvement, 

–  degree of comminution, 

– dorsal vs. volar displacement, 

– involvement of the distal radioulnar 
joint.  

Classification  



Ideal system should describe: 

– Type of injury 

– Severity 

– Evaluation 

– Treatment 

– Prognosis 

Classification  



• Gartland/Werley 

• Frykman 

• Weber (AO/ASIF) 

• Melone 

• Column theory 

• Fernandez (mechanism) 

Common classifications 



AO Classification 



Frykman Classification 

Extra-articular 

Radio-carpal joint 

Radio-ulnar joint 

Both  joints 

{ 
Same pattern as 
odd numbers, 
except ulnar styloid 
also fractured 



Radial Column 

 Lateral side of radius 

 

Intermediate Column 

 Ulnar side of  radius 

 

Ulnar Column 

 distal ulna 

Column Theory 



Classification  
Jenkins’ classification of dorsally 

displaced bending fractures 

I. No visible comminution 
II. Comminution of the dorsal 

cortex w/out comminution 
of the fracture fragment  

III. Comminution of the 
fracture fragment w/out 
comminution of the dorsal 
cortex 

IV. Comminution of both the 
dorsal cortex and the 
fracture fragment  
 
 
 





Treatment Goals 

 Preserve hand and wrist function 

 Realign normal osseous anatomy  

 Promote bony healing 

 Avoid complications 

 Allow early finger and elbow ROM 

 



Percutaneous pinning 
          radial styloid 
          listers tubercle 
          intrafocal Kapandji 

Treatment options 

Internal Fixation 
Dorsal plating 
Volar plating 
Combined dorsal/volar plating 
Fracture specific plating  

Casting  
Long arm vs short arm 
Sugar-tong splint 
Cast and supplementary KW 

External Fixation 
Joint-spanning 
Non bridging 

 
Bone graft or artificial void filler? 



Indications for Closed Treatment 

Low-energy fracture 

Low-demand patient 

Medical co-morbidities 

Minimal displacement 

Acceptable alignment 



Acceptable Reduction Criteria 

No dorsal angulation  

> 15 degrees of inclination 

Articular step-off < 2mm 

< 5 mm shortening  

DRUJ congruent 

 



http://www.trauma.co.uk/wristcalc 



Where the initial radial shortening was 3 mm or 
more, the probability of malunion was 65% and if 
> 5 mm the probability of malunion was 73% 
 
with less than 3 mm, the probability of malunion 
was 28%   
 
At 3 months, 18% excellent outcome, 34% good, 
45% fair and 3% poor, according to the modified 
Gartland and Werley score 



There was no difference between the 
two treatments groups in reported 
pain or cast problems 
 
Slight better radiological parameters 
in the full cast group 



57 patients older than 60 years of age with 
unstable, extra-articular fractures of the distal 
radius 
 
Percutaneous pinning provides only a marginal 
improvement in the radiological parameters 
compared with immobilisation in a cast alone.  
 
This does not correlate with an improved 
functional outcome in a low-demand, elderly 
population. 



Indications for Surgical Treatment 

High-energy injury 

Open injury 

Secondary loss of reduction 

Articular comminution, step-off, or gap 

Metaphyseal comminution or bone loss 

Loss of volar buttress with displacement 

DRUJ incongruity 



Percutaneous Pinning-Methods 

Support with cast or splint 
Augmented external fixation 

intrafocal pinning 
through fracture site 

buttress against 
displacement 

good results in 
literature 

  





23 pt extra-focal  
22 Kapandji technique.  
 
4-6 weeks in long arm cast 
 
At 6 months 73% excellent and good result in 
extra-focal and 86% in Kapandji  
 
There were no statistically significant  
differences in functional score or radiologic 
and anatomic parameters 



No major difference in the 2 groups  
Plates are more stable and are 
associated with fewer complications, 
while intrafocal cross-pinning is quicker 
and less costly.  



External fixation 

The treatment of choice for distal 
radius fractures in the 90’s 

Ideal in high energy fractures for 
ligamentotaxis 
Supplemental device after internal 
fixation 
Bridging or spanning 
 
Complication rates high  

Mal-union 
Pin track infection 
RSD / arthrofibrosis 
Finger stiffness/fracture 
Loss of reduction 
Tendon rupture 
Nerve irritation 

 



Open technique  
(to avoid nerve injury) 
 
Incision on the periosteum  
(to decrease pop pain) 
 
Supplementary KW fixation 
 
Neutral position , slight ulnar 
deviation  (avoid extreme positions) 
 
Bone grafting or Norian (mini 
insision) in metaphyseal 
comminution 
 



The evidence suggests that there are no functional or 
radiological benefits 
 
There are no benefits in older patients but there do appear to 
be clear benefits both functionally and radiologically when 
considering patients of all ages 





Internal Fixation of Distal Radius Fractures 

  
Volar fractures for buttressing 
 
Useful for elevation of depressed articular fragments  
and bone grafting of metaphyseal defects 
 
Required if articular fragments can not 
be adequately reduced with percutaneous methods 
 
More stable and durable fixation 
 
Dorsal and/or volar approaches both used 



Based on location of comminution 

 

Dorsal for dorsally angulated fractures 

 

Volar for volar rim fractures 

 

Combined approaches for high-energy  

fractures with significant axial impaction 

 

Double plating for column restoration 

 

Volar plates for dorsal displacement 

Approach 



Dorsal plates 

The dorsal plate stabilizes 
reduction of posterior tilt  
 
Two main types of dorsal plates    
 - console-type plate fixation  
 - column plates 
 
Tendonitis or tendon rupture 
 
Routine removal? 
 
 



However, our study found that if patients are 
not having dorsal problems in the early stages, 
they probably will not have a problem later. 



Volar plates 

Palmar displacement (Smith fracture) 
 
Palmar plate for dorsal displacement 
 - the injured zone is avoided  
 - intact areas have more resistant cortex  
 - reduction is obtained with the wrist in hyperflexion 
   with a periosteal elevator placed in the fracture 
 - avoid bicortical screws more than 18—20 mm in the  
    Lister’s tubercle  
 - no protrusion of the diaphyseal screws (10-12 mm) 
  



 
 
 
  

70 – 90 degrees apart 

Focal plating 

Radial Styloid Fragment 
Dorsal ulnar fragment 



56 adult patients with isolated, closed, unilateral, unstable 
extra-articular fractures into two treatment groups, one 
fixed with K-wires and the other fixed with a volar locking 
plate 
 
Clinical scores were statistically better in the plate group at 
3 and 6 months. 
 
Radiological assessment showed statistically better results 
at 6 weeks, 3 months and 6 months, postoperatively. 
 
In the plate group, there was no significant loss of fracture 
reduction. 



ORIF with plate fixation provides lower DASH scores, 
better restoration of radial length and reduced 
infection rates as compared to external fixation for 
treatment of distal radius fractures. 



With the new generations of palmar plate, 
secondary displacement is becoming a thing 
of the past 



Conclusions 

Need to be able to use all tools for treatment of distal 
radius fractures 

 

Both external fixation and ORIF are useful. 

 

ORIF better in high-energy fractures associated with 
depression of articular surface 

 

ORIF gives better anatomic restoration, although not 
necessarily higher patient satisfaction 



Conclusions 

External fixators still have a role in the treatment of 
distal radius fractures 

 

Spanning ex fix does not completely correct fracture 
deformity by itself 

 

 Should usually combined with percutaneous pins 
(augmented fixation) 

 

 



Conclusions 

new plating techniques allow for accurate and rigid 
fixation of fragments 

 

Plating allows early wrist ROM 

 

Volar, smaller and more anatomic plates are better 
tolerated 

 

combination treatment is often needed 
 


