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Abstract
Back Ground : The primary goals of distal radius fracture fixation are to 

put the pieces back where they belong and, most importantly, to do so by 

a method that does not compromise hand function. Displaced comminuted 

intraarticular fractures of the distal radius are difficult to treat successfully 

by traditional nonoperative methods. Thus, external fixation plays a very 

distinct role. External fixator is simple and inexpensive. Displaced, severely 

comminuted intraarticular fractures should be treated with an external 

fixator. It effectively stabilises fractures yet allowing for hand and prevents 

stiffness.

AIM: To studythe functional outcome and complications following external 

fixation for comminuted intral articular fractures of distal radius.   

Material And Methods : Thirty adult patients with closed comminuted 

intraarticular fractures of the distal radius were treated by closed reduction 

and immobilization with an external fixator during 2 year period (September 

2017 to July 2019) Six weeks later, the fixator was removed. The patients 

then were observed for an average of 6 months to 1year. 

Results: An excellent outcome was seen in 5 patients (17%) good outcome 

in 17 patients (57%) and a fair outcome in 7 patients (23%) and poor 

outcome in 1 patient (3%). Minor complication, pin tenderness were present 

but recovered completely after removal of the fixator.

Keywords: Radial Inclination, Radial Length, Road Traffic 

Accident, Triangular fibrocartilage, Triangular fibrocartilage 

complex, Ulnar Variance, Volar tilt
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Conclusion: External fixation appears to have 

benefits that outweigh associated complications and, 

as such, make it an attractive treatment option for 

fractures of the distal radius that require surgical 

treatment.
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Introduction:

Treatment of displaced fractures of 
the distal end of the radius has changed 
over the course of time. In the past, 
closed reduction with immobilization 
in a plaster cast was considered the 
treatment of choice. Nearly 20% of all 
fractures that are treated in emergency 
departments involve the distal end 
of the radius and have a bimodal age 
distribution, with the adolescent or 
young adult and elderly populations 
being the most affected. About 
50% of metaphyseal fracture of the 
distal aspect of the radius also have 
involvement of the radiocarpal and/or 
distal radioulnar joint. Many fractures 
of the distal aspect of the radius are 
in fact relatively uncomplicated and 
are effectively treated with closed 
reduction and immobilization in a 
cast. However, fractures that are either 
unstable and/or involve the articular 
surfaces can jeopardize the integrity 
of the articular congruence and/or the 
kinematics of these articulations. The 
goal of the treating doctor should then 
be to restore the functional anatomy 
by a method that does not compromise 
hand function. 

Over the past twenty years, more 
sophisticated internal and external 
fixation techniques and devices for 
the treatment of displaced fractures 
of the distal end of the radius 
have been developed. The use of 
percutaneous pin fixation; external 
fixation devices that permit distraction 
and palmar translation; low-profile 
internal fixation plates and implants; 
arthroscopically assisted reduction; 
and bone-grafting techniques, 
including bone-graft substitutes, all 
have contributed to improved fracture 
stability and outcome. 

The method of immobilization 
that maintains the reduction with the 
least amount of surgical morbidity is 

the ideal treatment. Unstable fractures 
of the distal part of the radius have 
shown an inherent tendency towards 
loss of reduction after non-operative 
treatment. It has been recognized 
that, often, the ultimate functional 
result will depend, in large part, on the 
anatomical restoration of the fractured 
radius and joint congruity.  

External skeletal fixation has been 
popular for the treatment of displaced, 
unstable fractures of the distal part 
of the radius because it combines 
a minimally invasive procedure 
with reduction by ligamentotaxis. 
Many different external fixation 
devices have been developed and 
used. Even in severe fractures of the 
distal radius, they allow reduction 
and fixation of fragments without 
loss of position and good functional 
results. Clinical and anatomic studies 
show that ligamentotaxis is the basic 
principle used by external fixation. 
Through prolonged distraction by 
the fixator, tension is provided by the 
capsuloligamentous structures.

Materials And Methods:

Source Of Data: All the patients 
attending the out-patient and in-
patient department of Orthopaedics at 
Katuri Medical College and Hospital, 
Chinakondrupadu, Guntur with 
fracture of distal end radius fulfilling 
the inclusion criteria during the study 
period of 2 years from September 
2017 to august 2019. 

Sample size- 30 cases 

Inclusion Criteria:

a) 	 Skeletally mature individuals
b)	 Comminuted extra articular 

fractures
c)  	 Intra articular fractures
d) Polytrauma with distal radius 

fractures
e) 	 Injury within 3 weeks

f) 	 Patient who gave consent for this 
procedure 

Exclusion Criteria:

a) 	 Patients with age <20 and >70 
years

b) 	 Open fractures
c) 	 Patients with co morbid conditions 

preventing surgical intervention
d) 	 Patients with injury more than 3 

weeks old
e) 	 Patients with neurovascular 

deficit due to associated fracture 
at site proximal to the wrist

Instruments Used:

The static external fixaitor used 
in this series consisted of 1) 3.5mm 
schanz pins for the radius - 2 in 
number. 2) 2.5 mm schanz pins for the 
second metacarpal. 3) clamps. 4) 4mm 
connecting rods.

Surgical Technique:

The radius was drilled with 2.5mm 
drill bit, and 3.5mm schanz pin was 
fixed. Lateral aspect of the base of the 
2nd metacarpal was drilled with 1.5mm 
drill bit, and then fixed with 2.5mm 
schanz pin. Then the 4mm connecting 
rod was fixed to the schanz pins with 
the clamps. The other 2 schanz pins, 
one in the shaft of radius and the 
other in second metacarpal are fixed 
in similar fashion. Now the external 
fixation device is tightened and the 
reduction carefully assessed clinically 
and under fluoroscopy.. No splint was 
given. The average Duration from the 
date of Injury to Date of operation was 
1-3 days.
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Fig 1: Fixation of schanz pins

Fig 2 : Instruments

Results:

1.	 Majority of our patients were 
in the age group of 41-50yrs. 
Youngest was 24 yrs and oldest 
was 61yrs 

2.	 In this study mechanism of injury 
is with RTA being 53.3% and fall 
from height being 46.7%.

3 	 Out of 30 patients, 18(60) were 
male and 12 (40) were female.

4 	 In this study 6 cases had associated 
injuries.

5 	 Most of the cases were type VIII 
frykman constituting about 30%

Radiographic parameters after 6 
months follow-up

Measurement Average 
(mm)

Loss of radial 
length 2.32 +/- 2.23

Radial inclination 17.65 +/- 2.72
Radial tilt 1.52 +/- 5.72

Average range of movements 
achieved

Movements
Average 

movement  
 (Degrees)

1. Dorsiflexion 69
2. Palmar 
    flexion 67.60

3. Radial 
    deviation 13.50

4. Ulnar 
    deviation 24.50

5. Supination 78
6. Pronation 77.50

PRE-OP XRAY

POST-OP XRAY

Functional Result Of Present Study 
Using Gartland Werely System
Grade No. of 

Cases
Percentage 

(%)
Excellent 5 17
Good 17 57
Fair 7 23
Poor 1 3
POST-OP Range Of Movements

Dorsi Flexion

Palmar Flexion

Supination

Pronation

Radial Deviation

Ulnar Deviation
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Complications Seen: In our study 
we noticed 4 cases with residual pain 
which was mild to moderate and was 
treated by analgesics alone. Pin tract 
infection was not common. Restricted 
wrist movements and finger stiffness 
were seen in patients who were not 
complaint to physiotherapy. 1 case 
had mild sudek’s dystrophy which 
responded to aggressive analgesics

Complications Our 
Study

Residual pain 3
Dorsal angulation 4
Pin tract infection 2
Restricted wrist 
movements 3

Finger stiffness 1
Sudek’s dystrophy 1
Arthritis
DRUJ instability
Carpal tunnel syndrome
Non-union
Pin loosening

0

Total cases 14

is low. With careful dissection and 
placement of the pins, injury to the 
superficial sensory branch of the radial 
nerve and extensor policies longus 
tendon can be avoided. Aggressive pin-
tract care can prevent many superficial 
infections from occurring. Most 
complications are minor and easily 
treated and do not affect outcome.

Careful review of the recent 
literature reveals that external fixation 
appears to have benefits that outweigh 
associated complications and, as such, 
make it an attractive treatment option 
for fractures of the distal radius that 
require surgical treatment. Both its 
ease of use and successful track record 
make it an extremely versatile tool for 
the treatment of these injuries.
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Conclusion:
A common algorithm for unstable 

distal radial fractures is external 
fixation, supplemental fixation with 
Kirschner wires, and, frequently, the 
use of a bone graft or bone substitute . 
The external fixator is a versatile tool 
in the treatment of comminuted intra- 
articular fractures of the distal radius. 
Our standard reduction procedure is 
similar to the conservative management 
of these fractures. Continued traction 
results in controlled distraction of the 
fracture and facilitates manipulation. 
This technique is simpler than 
other techniques. The procedure is 
performed during a short hospital 
stay. The external fixator is reliable 
in terms of maintaining reduction 
of axes as well as of radial length. 

Comminuted intra-articular fractures 
with dorsoulnar fragments can be 
reduced with ligamentotaxis.

In our study, patient 7 was operated 
12 days after injury, she ended with 
poor results. The soft tissue changes 
that had occurred with in these twelve 
days prevented adequate dorsiflexion 
and ulnar deviation. Hence, we 
recommend external fixator to be 
applied within seventy-two hours to 
achieve favorable results.

The relatively long period of 
immobilization (6-8 weeks) had no 
adverse effects on the long-term 
functional outcome. The fixator 
can therefore be left according to 
the radiologic evidence of fracture 
healing. 

The rate of serious complications 



295294

International Journal of Orthopaedics Traumatology & Surgical Sciences, June-November 2019, Volume- 05, Issue 02, Page 291-295

In:Rockwood CA Jr, Green DP, 
editors. Fractures in adults. 5th 
ed, volume1. Philadelphia: JB 
Lippincott; 2001. p 749-814.. 90 

6.	 Jupiter JB, Fernandez DL, Whip-
ple TL” Richards RR. Intra-artic-
ular fractures of the distal radius: 
contemporary perspectives. Instr 
Course Lect. 1998; 47: 191-202

7.	 .7. Trumble TE, Culp RW, Hanel 
DP, Geissler WB, Berger RA. In-
tra- articular fractures of the distal 
aspect of the radius. Instr Course 
Leet.1999; 48:465-80.

8.	 Adams BD. Effects of radial de-
formity on distal radioulnar joint 
mechanics. J Hand Surg [Am}. 
1993; 18:492-8.

9.	 Charles A. G, Yuming Yin, Louis 
A. Gilula, a, Andrew J. F, and 
Martin IBl,.: Wrist Fractures: 
What the Clinician Wants to 
Know. Radiology.2001;219:11;28 
:: 28.

10.	 W.P.Cooney. Fractures of the 
distal radius. In: Cooney WP, 
Linscheid RL,,. Dobyns JH, eds. 
The wrist diagnosis and operative 
management.. Vol. 1. St. Louis: 
Mosby, 1998:310-355

11.	 Lipton HA, Wollstein R: Op-
erative treatment of intraarticular 
distal radial fractures. Clin Orthop 
327:110-124,1996

12.	 Seitz WH Jr. External fixation of 
distal radius fractures. Indications 
and technical principles. Orthop 
Clin North Am. 1993; 24:255-64.

13.	 Capo, John T; Swan, Kenneth G 
Jr ; Tan, Virak . External Fixa-
tion Techniques for Distal Radius 
Fractures. Clinical Orthopaedics 
& Related Research 9 February 
2006.

14.	 Cooney WP 3rd, Linscheid RL, 
Dobyns JH. External pin fixation 
for unstableColles’ fractures.J 
Bone Joint Surg Am. 1979 
Sep;61(6A):840-5

15.	 Jonsson U. External fixation 
for redislocated Colles’ frac-
tures. Acta OrthopScand. 1983 
Dec;54(6):878-83.

16.	 Vaughan PA, Lui SM, Harrington 
IJ, Maistrelli GL.Treatment of un-
stable fractures of the distal radius 
by external fixation. J Bone Joint 
Surg Br. 1985 May;67(3):385-9.

17.	 Leung KS, Shen WY, Leung PC, 
et al: Ligamentotaxis and bone 
grafting for comminuted fractures 
of the distal radius. J Bone Joint 
Surg Br 1989 Nov;71(5): 838- 42.

18.	 Howard PW, Stewart HD, Hind 
RE, Burke FD. External fixation 
or plaster for severely displaced 
comminuted Colles’ fractures? 
A prospective study of anatomi-

cal and functional results. J Bone 
Joint Surg Br. 1989 Jan;71(1):68-
73.

19.	 Bartosh RA, Saldana MJ: In-
traarticular fractures ofthe distal 
radius: a cadaveric study to deter-
mine if ligamentotaxis restores ra-
diopalmar tilt. J Hand Surg [Am] 
1990 Jan; 15(1): 18-21.

20.	 Kapoor H, Agarwal A, Dhaon 
BK. Displaced intra-articular 
fractures of distal radius: a com-
parative evaluation of results fol-
lowing closed reduction,external 
fixation and open reduction 
with internal fixation. Injury. 
2000Mar;31(2):75-9.

21.	 Metz VM, Gilula LA. Imaging 
techniques for Distal radius frac-
tures and related injuries. Orthop 
Clin North Am. 1993 April; 24(2): 
217-228.

22.	 Trumble TE, Schmitt SR et al. 
Factors affecting functional out-
come of displaced intra articular 
distal radius fractures. J Hand 
Surg. 1994; 19-A (2): 325-340.

23.	 Collins DC. Management and re-
habilitation of distal radius frac-
tures. Orthop Clin North Am. 
1993 April; 24(2): 365-378.


