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Abstract  
Background: A prospective   study was done to evaluate the effect of the small  external fixator in the 

management of acute intra-articular fractures of the distal radius. 

Methods: Between July 2013 and June 2015, 30 consecutive patients with articular fractures of the distal radius 

were treated by closed reduction under    image   intensifier   and external fixation with small external fixators. 

The mean age at the time of surgery was 46.6 years . The follow-up period was 12 months . 

Results: All fractures united in a mean of 5.6 weeks . At the final follow-up, the  mean range of motion was 

55.3
0
 in flexion, 56.6

0
 in extension, 21.0 in ulnar deviation, 9.0

0
 in radial deviation, 70.3

0
 in pronation, and 

67.1
0
 in supination. The overall clinical and functional outcomes, according to the scoring system of Gartland 

and Werley, showed that 13 patients (43.3%) had excellent results, 12 (40.0%) had good results, 3 (10.0%) had 

fair results, and 2 (6%) had poor results. 

Conclusion: Closed reduction  under image intensifier and external fixation with the small  external fixator is 

useful and effective in the management of  intra articular fractures of the distal radius.  
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I. Introduction 
Fracture of the distal radius are very common injuries estimated to account for up to one sixth  of all 

fractures .
(1)

 The injuries to the lower end of radius are not only encountered  in  the emergency department but 

also the mobility and delicate functional requirements of the hand make accurate diagnosis and treatment crucial 

to the avoiding long term loss of function and disability.
(2) 

 75% of the forearm fractures involve the distal radius 

as noted by  WP Cooney et al
(3)

 in their study .Treatment of sucjh injuries can be problematic and demanding 

particularly  when the fracture is severely comminuted or has intra articular involvement. The incidence of 

complications including stiffness and loss of reduction has been reported to be as high as 31%.
(4)

  There are 

diverse options for the management of the fractures including closed reduction with plaster cast 

immobilization
(5)

 , open reduction and internal fixation
(6)

 and more recently application of  augmented external 

fixation
(7-9)

. However the reports of treatment methods and results are still conflicting . If the distal radius 

fracture is severely comminuted intra articularly , the treatment will be challenging . Restoration of articular 

congruity is the most critical factor for good functional results. Penning et al
(10) 

have recommended that external 

fixator to be used to restore the radial anatomy if 3 or more cortices shows comminution on the antero-posterior  

and lateral films in conjugation with radial shortening of more than 5 mm and /or intra articlar involvement in 

the radio carpal or radioulnar joint .The aim and objective of this prospective study was to study the clinico- 

functional and radiological outcomes  after application of small external fixator in the management of intra 

articular fracture of the  distal radius . 

 

II. Material And Methods 
This study was conducted at department of orthopaedics  at trauma centre of our institute  between July 

2013 to June 2015.All patients above the age of 18 years and who were medically fit were included in this 

study. It was prospective study without control and consisted of 30 patients who attended emergency department 

of our hospital  with intra articular  fracture of distal end of radius. Initially closed reduction was done for all 

patients and radiographic confirmation was done after applying plaster of paris slab. Patients were discharged if 

fracture was stabilized. If fracture could not be stabilized , then patients were admitted for surgery after  their 

consent were taken.   Surgery was performed on the  same day and consisted of closed reduction under image 

intensifier and application of mini external fixator using 2 threaded pins in the 2
nd

 metacarpal and 2 pins in 

radius. After reduction under image intensifier and restoration of radial length and wrist congruity , fractures 
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were fixed and stabilized with the aid of small external fixator. This is a rigid device consisting of 4 threaded 

pins, clamps and connecting bars. After small skin incisions were made and radius were drilled with a 2mm drill 

bit, the pins were inserted manually with a universal chuck , 2 proximally to the fracture in the distal radius and 

2 in the shaft of the 2
nd

 metacarpal bone. After manipulating and distraction , the fracture was reduced and the 

connecting bars were applied and secured firmly to the threaed pins with clamps  The small external fixator was 

removed after 6 weeks . K wire was used depending on the severity of intra articular  comminution . Patients 

were started on physiotherapy soon after the surgery. 

Patients were followed up 2 weeks after surgery and thereafter every month. Functional outcome was 

evaluated using a modification of scoring system used by Gartland and Werley 
(11)

 . Range of motion was 

evaluated using a goniometer measuring dorsal  and volar flexion , radial and ulnar deviation , pronation and 

supination and the sum was calculated as a percentage of  the unaffected wrist.  

                                     

III. Results And Observations 
There were 30 patients in the study group consisting of 18 females and 12 males patient and male to 

female ratio was 0.66. The mean age of patients at the surgery was 46.6 years. Right extremity was involved  in 

20 cases while left extremity was involved in 10 cases . In age wise distribution of cases , majority of fracture of 

distal end of radius occurred in 51- 60 years group followed by 41-50, then 31 -40 and least were in 18-30 years 

group.  All the fractures were united in a mean 5.6 weeks . At the final follow up, the mean  range of motion 

was 55.3
0 
 in flexion , 56.6

0
 in  extention , 21.0

0 
 in 

 
ulnar  deviation , 9.0

0 
in radial deviation , 70.3

0
 in pronation 

and 67.1
0 
 in supination. Using the scoring system of Gartland and Werley

(11)
 , the overall clinical and functional 

result was excellent  in 13 patients(43.3%) , good in 12 patients (40.0%) , fair in 3 patients(10.0%) and poor in 2 

patients (6.0%) ( fig 1,2,and 3,4,5) . Three  patients had superficial pin tract infection  which were treated by 

oral antibiotics. One patient  had  wrist pain persisting even after last follow up which was later treated for 

chronic regional pain syndrome. 

 

 
Figure 1: showing age wise distribution of cases 

 

 
Figure 2: Showing distribution of involved cases in Percentage(%) 

 

 
 

Figure 3: Showing Functional Results based on Gartland and Werley criterion
11
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Figure 4 : Radiograph ( AP and Lateral view) showing fracture distal radius fracture   external fixator in situ  

 

 
Figure 5 : Clinical photograph showing small external fixator in situ 

 

IV. Discussion 
We  used small external fixator to immobilize the intra articular  fracture of the distal radius and  

overall functional  result based scoring system  of  Gartland and Werley
(11)

  were excellent or good in 25 

patients(83.3%) , fair in 3 Patients (10.0%) and Poor in 2 Patients(6%) . Our findings were comparible to a  

study  done by Cooney et al
(12)

 using transarticular external fixator without systemic use of bone graft in 60 

patients with an average age of 63 years. 88 % of these fractures were intraarticular . The average  follow up 

was 2.4 years. There was a 2% incidence of arthritis. There was no residual finger stiffness. The Final outcome 

was rated excellent or good in 87% and fair in 13%. Leung et al
(13)

 studied younger patients  with average age 

40.9 years with intra articular fractures in 96.4% . All Patients were bone grafted and the trans articular fixator 

was only left in place for 3 weeks. A brace was used for a further 3 weeks . 2 % showed post traumatic arthritic 

changes. Excellent or good result were seen in 90.4% of the cases and fair in 9.6% . In their series , bone 

grafting from iliac crest did not lead to significant complications.  

Jenkins et al
(14)

 performed a prospectively controlled study in which patients with a distal radius 

fracture were treated either by plaster or by external fixation . 94% of the external fixator group had a 

periarticular fixation.The external fixator proved more effective in holding the manipulated position and the 

radiological loss of union was minimal when compared with plaster group. 

The result of this study  showed that  the intra articular fracture of distal  radius is a complex  injury 

which needs careful management. It is one of  the common injuries in orthopaedic trauma. In cases of displaced 

intra articular fracture, repair focuses on precise anatomic reduction and articular alignment.
(15)

 Restoration of 

the anatomy and articular surface may prevent the onset of arthritis and improve function.
(16) 

 The union time in 

our study was 5.6 weeks  which was comparable to other studies.
(17,18)

 

In our  study, incidence of post traumatic arthritis was 2.2% which was comparable to other 

studies.
(12,13)

  With  better understanding of the disrupted anatomy , biomechanics of the injury pattern and 

improved imaging techniques , surgeons today have the opportunity to  improve maximum functional outcome 

and reduce the possibility of post traumatic arthritis.
(16)

  Complications reported  with external fixation include 
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pin site infection, superficial branch of radial nerve irritation , reflex sympathetic dystrophy, carpal tunnel 

syndrome , stiffness , shaft fracturs and post traumatic arthritis.
(19,13) )

 The use of external fixation requires strict 

adherance to a post operative protocol which involves pin care to avoid septic complications around pin sites. 

Unless this is achieved , external  fixation cannot be expected to provide reproducible results.
(20)

   

 

V. Conclusion 
  Closed reduction under image intensifier and external fixation is useful and effective in the 

management of intra articular fracture of the distal radius. Meticulous reduction and rigid fixation with small 

external fixation device  is the key factor in achieving good final clinical results. Our study had limitation of 

small sample size and absence of long term follow up. 
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