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External fixation or a cast for Colles' fracture 

Smen Solgaard 

Function and radiographic position were evaluated 2.5 years after a displaced distal 
radial fracture had been reducedand treated by external fixation in 40patientsascom- 
pared with immobilization in a below-the-elbow cast in 91 patients. Wrist function 
was better after external fixation associated with less residual displacement. The fre- 
quency of arthrosis was the same in both series. The rate ofcomplications after external 
fixation was higher than after immobilization in a plaster cast, notably sensory distur- 
bances in the thumb. This complication can probably be eliminated by modifying the 
surgical technique. 

I have compared external fixation and cast immobili- 
zation in the treatment of displaced distal radial frac- 
ture. 

Patients and methods 

From September 1984 through May 1985.45 consecu- 
tive patients with displaced distal radial fractures were 
treated by external fixation. Only fractures of Older's 
Types 2, 3, and 4 were included, excluding undis- 
placed fractures of Type 1 (Older et al. 1965, Solgaard 
1985). 

The mini-Hoffmann external fixator with three par- 
allel, 3-mm threaded pins were inserted through stab 
wounds in the distal radius 4 cm proximal to the frac- 
ture, and two additional pins were inserted in the sec- 
ond metacarpal. All the pins were inserted in a45"dor- 
soradial angle to the interosseous plane. Nopredrilling 
or soft-tissue protection was used. After reduction in 
Chinesefingertraps,asinglebarwasmounted.Thepa- 
tients were discharged from the hospital after a median 
of 3 (1-14) days. The fixator was removed after 5 
weeks, and was replaced by a dorsal plaster slab for 1 
additional week. 
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All the patients were examined at 3, 6, and 12 
months, and were followed up after a median of 29 
(26-32) months. At this time, 3 patients had died and2 
refused to participate, leaving 40 patients (7 men, 33 
women) for follow-up. Their median age was 59 
(27-82) years. The residual dorsal angulation, the 
length of the radial styloid distal to the ulna, and the oc- 
currence of arthrosis (Lidstrom 1959) were recorded 
radiographically. Function was evaluated using a scor- 
ing system (Table 1). 

For comparison of the radiographic and functional 
results, a series of patients, previously published (Sol- 
gaud 1988) was used. Ninety-one patients (18 men 
and 73 women) had fractures of Older's types 2,3, and 
4. Their median age was 63 (23-86) years, and the fol- 
low-up time was 42 (3 1-54) months. The patients had 
been treated by reduction under local anesthesia, fol- 
lowed by immobilization in abelow-the-elbow cast for 
4-6 weeks. No fractures had been reduced more than 
once. 

The statistical analysis was performed using graph- 
ic models for multidimensional contingency tables 
(Edwards and Kreiner 1983) to describe relations be- 
tween the variables of the study. The model is repre- 
sented by an interaction graph (Figure l) ,  and is a 
mathematical model from which properties of the sta- 
tistical and probabilistic model, important for the anal- 
ysis and the interpretation of results, can be derived. 
The statistical tests, used in the course of the analysis, 
were the standard chi-square and likelihood ratio sta- 
tistics, always considered when analyzing multi- 
dimensional tables; and when ordinal variables were 
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Dorsal 
angulation 

Table 1. Function score system modified after Gartland and 
Werley (1 951) 

length 
A Functional B 

Arthrosis score 

Points 

Sex 

Deformity 

Age 

Subjective 
evaluation 

Range of 
motion 

Grip strength 

Complications 

Total score 

Prominent ulnar styloid 
Radial deviation 
Dinner fork deformity 
Maximum 

No pain, no limitation of motion 
Occasional pain, some limitation 

Pain, limitation of motlon. activi- 

Mazimum 

Limitation of motion ~20percent 
Limitation of motlon ~50percent 
Limitation of motion ~50percent 
Stiffness of wrist 
Maximum 

Normal (within i 2  SD) 
Within 2 4  SD 
Within 4-6 SD 
Less than 6 SD 
Maximum 

None or minimal 
Slight crepitation 
Severe crepitation 
Medlan nerve compression 
Pulp-palm distance 1 cm 
Puippalm distance > 2 cm 
Pain in distal radioulnar joint 
Maximum 

Excellent 
Good 
Fair 

of motion, weakness 

ties restricted 

1 
1-2 
1-3 
6 
0 

4 

6 
6 

0 
2 
6 
6 
6 
0 
2 
4 
6 
6 

0 
1-2 
3-4 
1 3  

3 
5 

1-3 
15 

0-2 
3-7 
a1 B 

Poor 19-39 

considered, the Goodman-Kruskall gamma (marginal 
and partial) test was used, which is knowmn to have 
much greater power against ordinal alternatives than 
the chi-square test (Kreiner 1986, 1987). 

Resu I ts 

Complications 

Three patients treated by external fixation developed 
superficial infection around one, two, and three of the 
proximal pins, respectively (Table 2). In 2 cases, pre- 
mature removal of the fixator was required, and 1 addi- 
tional patient with osteitis in one of the pin holes in the 
second metacarpal was treated by curettage and with 
antibiotics. None of the patients had late sequelae, and 
the infections did not seem to influence the results. 

In 12 cases, sensory disturbances from the cutane- 
ous branch of the superficial radial nerve occurred, and 
8 patients still had symptoms at follow-up. The symp- 
toms were slight; 5 patients had not noticed any senso- 
ry disturbance. 

The rate of other complications was similar in the 
two series. One patient, treated by cast required tran- 
section of the transverse carpal ligament; none of the 
patients with rupture of the extensor tendon of the 
thumb were treated. 

I J I I L 

e t  ' 
I I I 

Fracture 
time Treatment H type I FOIIOW-UP 

I I I I - H 

Gamma P 

A 0.31 
B 0.45 
C 0.64 
D 0.31 
E 0.30 
F 0.65 
G 0.59 
H -0.49 

0.006 
0.004 

< 0.0005 
0.018 
0.04 

< 0.0005 
< 0.0005 
< 0.0005 

Figure 1. Interaction graph showing the variables included in the analysis (the 
squares of the graph), the conditional dependencies (the lines between the 
squares) and independencies (where no line is present), and the recursive or 
causal structure, presumed in the analysis (the arrows). The letters A-H 
demonstrate the result of the Goodman-Kruskall partial gamma test. P-values 
are exact according to the methods described by Kreiner (1987). 
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Table 2. Complications in 131 patients with displaced distal 
radial fractures treated by external fixation or low plaster cast 

~~ ~~~ 

External fixation Cast 
n 40 n 91 

Infection 4 0 
Late cutaneous radial 

nerve problems 8 0 
Shoulder-hand syndrome 3 6 
Median nerve compression 3 5 
Tendon rupture 1 1 
Darrach's procedure 0 1 

Table 3. Function score in 40 patients treated by external fix- 
ation. Median (range) 

Older Months follow-up 
Type 

3 6 12 29 

2 8 (3-19) 4 (C-17) 2 (0-7) l(0-11) 
3 7 (1-18) 4 (0-17) 1 (C-11) 3 (0-12) 
4 9 (3-18) 7(C-17) 4 (0-10) 3 (C-7) 

Table 4. Radiographic and functional evaluation of 40 patients 
treated by external fixation (E) and 91 patients treated with a 
cast (C). Dorsal angulation given in degrees, radial length in 
mm. Median (range) 

Type2 Type3 Type4 

Fracture type EF 
C 

Dorsal angulation 
initially E 

C 
after E 
reduction C 

follow-up E 
C 

initially E 
C 

after E 
reduction C 

fOllOW-Up E 
C 

Arthrosis E 

Radial length 

Function E 
score C 

8 
50 

29 ( N O )  
16 (745) 

-13 (-19-0) 

-5 (-8-1 7)  
0 (-1 0-35) 

10 (-1340) 

8 (610)  
7 (4-1 2) 

10 (618 )  
1 1  (522) 

318 
10150 

1 (0-11) 
2(0-12) 

13 (1C-15) 

7(1-14) 

15 17 
22 19 

30 (1245) 30 (C-55) 
20 (7-60) 28 ( 0 4 5 )  
0 (-15-20) 0 (-1 1-6) 

10 (-10-35) 14 (-840) 

3 (2-9) -2 (-12-3) 

4(-12-22) 3 (-18-21) 
-7 (-12-32) 0(-15-'25) 

4(0-11) -1 (-15-0) 

11 (8-17) 11 (5-16) 

10 (612) 8(3-15) 
9(2-13) 8(3-14) 

3 (-5-13) 4 ( 4 1  1) 

5/15 611 7 
6/22 9/19 

3(0-12) 3(0-7) 
3(0-10) 5(1-18) 

Function and residual displacement 

Function after external fixation reached a stationary 
level after 1 year (Table 3). 

In Table 4 the results after external fixation are com- 
pared with the results after treatment with a low cast. 

The radial length and the dorsal angulation at fol- 
low-up were directly related to the treatment (Figure 
1). The functional score was indirectly (through the 
mediating effect on dorsal angulation) affected by the 
treatment. The fracture types and follow-up times were 
differently distributed in the two series, but the analy- 
sis showed that only the fracture type could have a 
"confounding" effect, disturbing the hypothesized ef- 
fect of treatment on the functional score. The fracture 
type also influenced the score, both directly and indi- 
rectly through arthrosis. 

No evidence against conditional independence of 
treatment and functional score was found (chi-square = 
27.16,P=0.13; partial gamma0.016, P=0.49). 

External fixation gave a better radiographic result 
than cast immobilization, and function was also im- 
proved after external fixation by eliminating residual 
dorsal angulation (Table 4). Function was, however, 
also influenced by the initial displacement of the frac- 
ture, i.e., the fracture type, and the occurrence of ar- 
throsis (Table 5 ) .  

Discussion 

When evaluating the result of treatment of distal radial 
fractures, it is necessary to classify the fractures in or- 
der to obtain comparable conclusions (Lidstrom 1959, 
Frykman 1967, de Bruijn 1987, Kongsholm 1987, Sol- 
gaard 1988); and in the present two series, all the frac- 
tures were classified. The different distributions of the 
various fracture types and follow-up times were elimi- 
nated by the statistical method. The graphic models 
used in the present analysis constituted a subset of the 
well-known class of log-linear models for contingen- 
cy tables(Bishopet al. 1975), but themethodcanelim- 
inate the confounding effect of the different variables, 
and is thus more valid. The analysis demonstrated a di- 
rect relationship between the radiographic results and 
the choice of treatment, but only the dorsal angulation 
influenced function directly. Van der Linden and Eric- 
son (1981) 2nd Rubinovich and Rennie (1983) also 
stressed the importance of the residual dorsal angula- 
tion. The long-time function in the present series, how- 
ever, was not only influenced by the radiographic re- 
sult. The importance of the initial displacement, i.e., 
the fracture type, was also confirmed (de Bruijn 1987). 

As demonstrated by Villaret al. ( 1  987), the length of 
the radial styloid had no direct effect on function, but 
had an indirect influence through the close correlation 
with the dorsal angulation (Solgaard 1985, 1988). The 
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Table 5. Observations in 131 cases of Colles' fracture 

A B C D  E F G H  I J K L M N O P Q R S  A B C D E F G H  I J K L M N O P Q R S  

1 2 4 9  2 28 EF 2 0 2 0 0 0 2 7 - 1 0  -7 6 1 2 1 2  0 67 2 6 5  2 4 7  C 6 2 2 0 2 0 1 0  10 11 11 11 13 0 
2 3 6 2  2 29 EF 8 0 2 0 4 2 3 0  -4 7 4 1 4 1 0  L 68 2 7 5  2 3 8  C 1 1  0 0 0 0 1 7  1 7 2 3  7 7 5 0 
3 3 6 6  2 2 9 E F  4 0 2 0 2 0 1 2  -4 -6 4 8 7 0 69 2 5 6  2 4 0  C 0 0 0 0 0 0 4 5  3 0 9 1 4 1 0  M 
4 4 8 2 28 EF 5 1 2 0 2 0 55 0 25 0 5 8 L 70 2 50 2 48 C 2 0 2 0 0 0 13 -7 5 11 12 11 0 
5 4 5 1  2 32 EF 2 1 0 0 0 1 4 7  6 20 0 1 2  4 0 71 2 5 6  250 C 0 0 0 0 0 0 1 0  10 10 1 2 1 2 1 0  0 
6 4 76 2 29 EF 5 1 2 0 0 2 24 0 5 0 11 10 L 72 2 67 2 45 C 1 1 0 0 0 0 20 9 22 10 18 6 0 
7 3 5 5  1 2 9  EF10 3 4 0 2 1 3 3  5 3 2  6 1 1  10 L 73 2 5 2  2 4 9  C 1 1  0 0 0 0 8 -5 7 1 2 1 3  9 0 
8 3 4 7 2 2 8 E F 3 0 2 0 0 1 3 0  4 - 7  6 1 2 1 2 L  7 4 2 4 1  1 4 1 C 4 1 2 0 0 1 1 8  0 - 2 1 2 1 6 1 3 0  
9 2 4 4  2 29 EF 2 0 2 0 0 0 3 1 - 1 9  0 7 1 4 1 1  L 75 2 6 0  2 3 9  C 0 0 0 0 0 0 1 6  16 16 8 8 1 2  L 

I 0  3 4 2  2 28 EF 3 0 2 0 0 1 2 5  -8 -7 3 9 8 0 76 2 6 0  1 5 0  C 3 1 2 0 0 0 18 6 23 8 9 6 L 
11 2 7 1  2 3 2 E F  1 1  0 0 0 0 3 5  3 -8 1 0 1 3 1 2  0 77 2 5 2  2 4 4  C 0 0 0 0 0 0 1 1  -8 6 8 8 1 0  0 
12 3 6 6  2 28 EF 0 0 0 0 0 0 2 7 - 1 0 - 1 0  3 1 7 1 3  0 78 2 5 3  2 4 9  C 4 2 2 0 0 0 2 0  4 0 8 1 0  8 L 
1 3 2 4 8 1 3 1 E F 0 0 0 0 0 0 4 0  0 5 9 1 5 1 2 0  7 9 2 7 9 1 5 1 C 5 2 0 2 0 1 3 0  6 3 5 1 2 1 6 1 1 0  
1 4 2 4 9 2 3 0 E F 1 2 0 4 2 2 4 4 0 0 2 0 1 5 6 0  8 0 2 7 8 1 4 3 C 1 1 0 0 0 0 1 6 - 3 1 2  8 1 1  8 L  
1 5 3 7 9 2 2 9 E F 3 0 2 0 0 1 3 0  0-10 1 9 1 0 L  8 1 2 6 8 2 3 8 C 1 0 3 2 2 0 3 1 5 1 5 2 3  6 7 5 L  
16 4 5 7  2 2 9 E F  0 0 0 0 0 0 3 0  -4-10 2 1 1 1 1  0 82 2 3 1  2 3 8  C 4 1 2  0 0 1 1 0  1 0 1 3  5 5 4 0 
17 4 7 9  2 2 9 E F  3 1 2  0 0  0 3 0 6  8 0 7 5 0  63 2 4 0  2 4 2 C  4 1 2  0 0  1 2 0  8 2 0  8 1 1  5 0 
18 3 6 7  2 29 EF 0 0 0 0 0 0 2 2 - 1 5 - 1 0  4 1 1  10 0 84 2 5 1  1 3 9  C l 2  1 4  2 4 1 1 7  7 - 1 3  5 7 6 0 
19 4 5 5  2 29 EF 0 0 0 0 0 0 4 0 - 1 1 - 1 0  - 2 1 1  10 0 85 2 4 1  2 4 0  C 1 0  0 0 0 1 8 8 12 1 2 1 2 1 1  0 
20 4 4 5  2 2 8 E F  1 1  0 0 0 0 5 5  6 -6 -5 9 8 0 86 2 6 2  2 4 8  C 1 1  0 0 0 0 2 0 - 1 8 1 0  7 1 0  6 0 
21 3 5 7  1 2 8  EF11 3 2 2 0 2 4 0 2 0  16 4 1 1  6 L 87 2 7 7  2 3 5  C 1 0  0 0 0 0 1 2  12 18 7 7 5 0 
2 2 3 2 7 1 2 9 E F 2 1 0 0 2 0 3 0 5 4 4 8 9 0  8 8 2 4 5 2 4 2 C 1 0 2 4 2 2 0 3 5 1 0 4 0  7 1 0 7 L  
23 4 6 3  2 29 EF 4 1 2  0 0 1 3 0  -5 4 6 8 4 M 89 2 5 8  1 5 4  C 4 2 2 0 0 0 2 5  6-13  7 1 2  1 0  
2 4 3 7 9 2 3 l E F l O O O O 1 4 0 - 6 - 9  7 1 2 1 2  L 9 0 2 6 3 2 4 4 C 1 2 4 4 0 4 0 3 2 1 0 3 0 1 0 9  9 0  
25 4 5 7  2 31 EF 3 1 2  0 0 0 3 0  0 5 0 1 6 1 5  0 91 3 6 5  2 3 5  C 1 1  0 0 0 0 3 0 1 0  0 4 8 4 0 
2 6 4 5 7 2 3 2 E F O O O O O O 4 0 - 9  6 1 0 1 2 2 L  9 2 3 4 1 2 3 9 C 7 1 4 0 2 0 4 0 1 5 2 0  3 1 2 8 0  
2 7 3 6 8 2 3 0 E F 2 0 2 0 0 0 2 7 - 1 0 - 1 2  3 1 7 1 0 0  9 3 3 4 3 1 4 2 C 9 2 4 0 2 1 2 5  4 3 9 1 1  7 L 
28 2 5 5  2 30 EF 1 1 0  0 0 0 0-16 17 7 1 3  5 0 94 3 7 2  2 4 6  C 3 2 0 0 0 1 7 -9-10 2 1 0  -5 0 
2 9 4 6 4 2 2 9 E F O O O O O O  0-17-14 0 1 3 1 0 0  9 5 3 4 0 1 3 8 C O O O O O O 2 8 - 3 - 6  2 1 3  7 0  
3 0 3 4 5 1 3 0 E F O O O O O O 4 0  8-12  5 1 4 1 2 0  9 6 3 6 5 2 4 7 C 2 2 O O O O W  8 2 6  5 4 - 2 0  
31 4 53 1 30 EF 5 1 2 0 0 2 30 0 14 0 13 9 M 97 3 59 2 47 C 1 0  3 4 2 0 1 1 5  10 20 4 7 0 L 
32 4 8 0  2 28 EF 5 1 0 0 0 2 1 4  0-15 - 3 1 1  10 L 98 3 6 8  2 4 8  C 9 4 2 2 0 1 3 5  7 35 5 9 3 L 
33 2 6 0  2 30 EF 6 2 4 0 0 0 0-16 2 7 1 3 1 0  0 99 366 2 4 8  C 4 2 2 0 0 0 1 3  6 -3 4 1 0  -5 0 
3 4 4 4 5 1 3 0 E F 7 3 4 0 0 0 3 0  0 4 - 5 9 3 0  1 0 0 3 6 8 2 4 3 C 4 2 2 0 0 0 3 4  1 0  2 5 3 0  
35 2 8  2 29 EF 1 1  0 0 0 0 1 7 - 1 3  6 7 1 4  9 L 101 3 6 1  2 3 8  C 2 0 2 0 0 0 1 3  4 5 4 8 1 0  
3 6 3 5 9 2 3 1 E F O O O O O O 4 0  3 - 2  4 8 1 0 0  1 0 2 3 7 1 2 4 1 C 1 0 0 0 0 0 3 0 1 2 1 0  4 7 7 0  
37 4 4 3  2 26 EF 7 1 4  0 0 2 3 7  -7-13 0 9 6 0 103 3 6 4  2 4 8  C 7 2 2 0 2 1 1 5  15 15 2 2 4 0 
38 2 6 8  2 30 EF11 3 4 0 2 2 3 0 - 1 5  -5 1 0 1 3 2 2  M 104 3 6 9  2 4 4  C 3 1 1 0 0 1 1 0 - 1 2  0 5 1 4  7 0 
39 4 7 7  2 30 EF 3 3 0 0 0 0 0 0 10-1510 4 0 105 3 6 0  2 4 8  C 6 3 2 0 0 1 2 0  4 5 3 5 4 0 
40 4 5 7  2 31 EF 3 1 2  0 0 0 5 4 - 1 1  -9 - 5 1 1  6 0 106 3 6 8  2 4 8  C 1 0  0 0 0 0 2 0  3 7 2 1 5 1 3  L 
4 1 2 6 6 2 3 4  C 3 0 2 0 0 1  9 - 3 1 1  6 7 7 0  1 0 7 3 5 8 2 4 4 C 1 1 0 0 0 0 1 0  3 1 4  3 5 3 0  
4 2 3 4  2 42 C 2 1 0 0 0 1 3 5  -6 25 7 1 3  8 0 108 3 6 4  1 4 7  C 5 2 0 0 2 1 1 2  22 23 6 6 3 0 
4 3 2 4 8 1 4 1  C 2 0 0 0 0 2 2 0 1 0 1 5  9 8 8 0  1 0 9 3 5 6 2 3 6 C O O O O O O 3 0  3 1 1  3 4 1 M 
4 4 2 4 9 2 3 9  C 3 0 1 0 2 0 1 2  0 0 1 2 1 4 1 1 0  1 1 0 3 7 1 2 4 2 C 8 1 4 0 2 1 3 0 1 2 Z ?  4 1 1  4 0  
45 2 6 6  1 36 C 8 1 4 0 0 3 2 5  10 13 7 7 7 L 111 3 7 4  2 4 4  C 3 1 2 0 0 0 1 6  0 25 3 9 3 0 
46 2 4 7  1 36 C 3 1 1 0 0 1 2 0  -7 0 11 13 8 0 112 3 5 0  1 4 3  C 5 2 2 0 0 1 3 5  7 28 3 1 0  2 L 
4 7 2 6 3 2 4 1  C 2 0 2 0 0 0 1 0  6 1 0 1 0 6 8 0  1 1 3 4 8 5 2 4 3 C 6 1 2 0 0 3 3 0  0 1 0 - 3 1 0 4 0  
4 8 2 7 8 2 3 8 C 2 1 1 0 0 0 2 3 0 6 7 1 2 8 0  1 1 4 4 6 9 2 3 5 C 1 1 0 0 0 0 3 5 7 1 4 0 8 6 0  
49 2 4 8  2 39 C 1 0  1 0  0 0 1 2 - 1 0  0 6 7 7 0 115 4 5 6  2 4 0  C 4 3 0 0 0 1 2 5  7 1 8  -2 9 3 0 
50 2 7 5  2 38 C 0 0 0 0 0 0 1 5 1 0  8 6 6 5 0 116 4 4 2  2 4 4  C 5 2 2 0 0 1 2 5  3 5 - 3 1 2  2 0 
5 1 2 7 7 2 4 9  C O O O O O O 3 5 1 5 - 5  7 7 5 0  1 1 7 4 3 6 2 3 8 C 5 2 1 2 0 0 4 2 0  4 - 3 4 2 L  
52 286 2 36 C 0 0 0 0 0 0 1 5 1 5 1 0  8 8 6 0 118 4 3 8  1 4 2  C 5 3 0 1 0  1 3 0 2 1  27 1 5  1 0  
53 2 4 2  2 43 C 0 0 0 0 0 0 3 6  14 6 4 9 9 0 119 4 7 3  2 4 2  C 7 3 0 2 2 0 1 0  1 0 2 7 - 1 2  7 -2 L 
5 4 2 4 6 2 3 6 C 5 0 4 0 0 1 1 8 5 - 4 5 7 6 0  1 2 0 4 3 7 2 3 6 C 8 2 3 0 2 1 2 2 3 1 7 - 4 3 - 2 0  
55 2 3 5  2 45 C 0 0 0 0 0 0 3 1  0 0 5 1 3 1 4  0 121 4 2 3  1 4 3  C 4 0 2 1 0  1 2 5  14 -3 3 1 4 1 1  M 
5 6 2 7 3 2 4 3 C 1 1 0 0 0 0 1 6 0 0 4 8 6 0  1 2 2 4 3 0 2 3 8 C 1 1 0 0 0 0 2 3 3 4 4 1 0 4 0  
57 2 7 1  2 42 C 1 2  1 6 0 2 3 10 10 30 9 9 7 0 123 4 6 9  2 4 7  C 9 2 2 1 0 4 0 -5 5 1 1 4  7 M 
5 8 2 7 2 2 4 1  C 5 2 2 0 0 1 1 3  4 1 0  7 7 2 0  1 2 4 4 4 2 4 5 C 9 3 2 2 0 2 3 0  8 2 1  1 3 7 0  
59 2 6 3  2 40 C 4 2 2 0 0 0 2 5  0 2 6  5 7 4 L 125 4 7 3  243 C 1 8  2 6 2 0 8 3 0  -7 16-12 8 2 L 
6 0 2 6 0 2 4 8 C 5 2 2 0 0 1 1 6 0 3 0 6 1 1 6 L  1 2 6 4 5 3 2 4 8 C 3 0 2 1 0 0 4 5 0 8 - 2 9 6 L  
61 2 6 7  2 42 C 2 1 0 0 0 1 1 8 - 1 3  14 10 12 11 0 127 4 7 5  2 4 1  C 1 1 0 0 0 020.18 -8 0 7 4 L 
6 2 2 6 4 2 4 2  C 1 1 0 0 0 0 1 5 - 7 1 0 7 1 3 7 0  1 2 8 4 5 2 1 3 9 C 4 1 0 1 0 2 3 2 - 5 1 2  3 9 8 0  
6 3 2 6 8 2 3 7  C 3 2 0 0 0 1 1 0  0 1 3 8 1 3 1 1 0  1 2 9 4 ! Z 9 2 4 3 C 4 2 0 2 0 0 4 5  0 3 0 3 3 O L  
64 2 6 4  2 47 C 4 1 2 0 0 1 1 2  12 8 9 9 2 0 130 4 6 9  1 3 5  C 1 7  5 4 2 6 0 2 8  5 40 1 6 -4 M 
65 2 6 7  1 4 6  C 1 0  1 6  0 2 1 2 7  2 2 2 0  11 11 10 0 131 4 3 5  2 3 8  C 3 1 0  2 0 0 1 8  -5 16 0 9 5 0 
6 6 2 7 5 2 4 4  C 1 1 0 0 0 0 7  7 2 0  6 6 6 0  

A case. H deformity, 0-6 points. 0 dorsal angulation, follow up. 
8 fracture type (Older 2-4). I subjective evaluation, 0-6 points. P radial length. initially (mm). 
C age. J range of motion, 0-6 points. Q radial length, after reduction 
D sex: 1 male, 2 female. K grip strength, 0-6 points. R radial length, follow-up. 
E follow-upin months. L late complications, 0-1 5 points. S arthrosis: 0 none, L slight, 
F EF external fixation, C cast. M dorsal angulation, initially (degrees). M moderate, S severe. 
G functional score, 0-39 points. N dorsal angulation, after reduction. 
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choice oftreatment had no direct effect on the function, 
but external fixation eliminated the negative effect of 
residual dorsal angulation (Figure 1 ). 

Theoretically, a better radiographic result should 
prevent the occurrence of arthrosis, but this could not 
be demonstrated in this study. Arthrosis was closely 
correlated with the fracture type; and contrary to what 
has been found by Lidstrom ( I  959), arthrosis influ- 
enced the function of the wrist. 

External fixation is costly because of the necessity 
of hospitalization, and also more complications occur. 
Infection occurred in a similar number of cases as re- 
ported by Forgon and Mammel (1981), Cooney 
(1 983), Vaughan et al. (1983, and Kongsholm ( I  987). 
Another complication specific for external fixation 
was the damage to the cutaneous branch of the superfi- 
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cia1 radial nerve, which occurred in one fourth of the 
patients; at follow-up, one fifth of the patients still had 
decreased 2-point discrimination on the dorsal aspect 
of the thumb and index fingers. Five patients had not 
noticed this, which perhapscould account forthe lower 
rate of this complication in other studies (Vaughan et 
al. 1985, Foster and Kopta 1986, Kongsholm 1987). 
This complication can probably be avoided by using 
blunt dissection and soft-tissue protection when in- 
serting the pins in the distal radius. Kongsholm ( I  987) 
has advocated a more proximal position of the pins in 
the radius and surgical exposure of the bone in order to 
avoid nerve damage. 

We conclude that external fixation of distal radial 
fractures is justified in severely displaced fractures of 
Older’s Types 3 and 4. 

Lidstrom A. Fractures of the distal end of the radius. A clini- 
cal and statistical study of the end results. Acta Orthop 
Scand 1959;(SuppI 41). 

Older T M, Stabler E V, Cassebaum W H. Colles’ fracture: 
evaluation and selection of therapy. J Trauma l965;5: 
469-76. 

Rubinovich RM, Rennie W R. Colles’ fracture: end results in 
relation to radiologic parameters. Can J Surg 1983;26(4): 
361-3. 

Solgaard S. Classification of distal radius fractures. Acta 
Orthop Scand 1985;56(3):249-52. 

Solgaard S. Function after distal radius fracture. Acta Orthop 
Scand 1988;59( 1):39-42. 

vanderLinden W,EricsonR.Colles’ fracture. How should its 
displacement be measured and how should it be immobi- 
lized?. J Bone Joint Surg (Am) 1981;63(8):1285-8. 

Vaughan PA, Lui S M, Harrington I J, Maistrelli G L. Treat- 
ment of unstable fractures of the distal radius by external 
fixation. J Bone Joint Surg (Br) 1985:67(3):385-9. 

Villar R N. Marsh D, Rushton N, Greatorex R A. Three years 
after Colles’ fracture. A prospective review. J Bone Joint 
Surg (Br) 1987;69(4):635-8. 

Acknowledgements 
The statistical analysis was performed by cand. stat. Svend 
Kreiner. Financial support was received from Den Regionale 
Lregevidenskabelige Forskningsfond i region 3, and the P. 
Carl Petersen Fond. 


