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surgical (tendon repair, unplanned revision of distal radius fixation, 
carpal tunnel release).

Statistical methods
All analyses were conducted on an intention to treat basis with 

missing data imputed using multiple imputation and resampling 20 
times. T-tests or Mann-Whitney U tests were used for comparisons 
of means or medians according to whether the outcome was normally 
distributed or not. Chi-squared tests or Fisher’s exact test were used to 
compare proportions, according to whether or not the expected cell 
number was greater than 5. The estimation of the primary outcome 
was performed using quantile regression (Stata’s qreg command) and 
to obtain the p-values. A p-value of less than 0.05 (two-tailed) was 
considered statistically significant.

Results
Commencing August 2005 and over the subsequent 56 month 

period, a total of 180 patients were recruited. At the final assessment 
there were 11 participants lost to follow-up (Figure 1). Overall, 4.4% 
of the study patients and 7.7% of the control patients did not complete 
the 52 week follow-up. One patient withdrew from the trial. No patient 
died within the study period. 

The demographic characteristics of our sample are given in Table 
1. Twenty-three percent of patients were male (n=43). The median age 
was 65 (range: 18-96). Patient demographics and fracture classifications 
did not differ between groups at baseline.

Primary outcome: DASH results

At 52 weeks the median DASH scores in the study and control 
groups were 9.2 and 8.9 respectively (p=0.88). There was no significant 
difference at any time point in the number of incomplete data between 
the groups with 25 (9.3%) incomplete control questionnaires and 
22 (8%) incomplete study questionnaires. There was no statistical 
difference in the DASH between the VLP and control group at the 3 
time points within the study (Table 2). 

The mean improvement in DASH scores from week 1 to week 12 
was 36 points VLP and 42 points control. Week 12 to week 52 improved 
by 13.8 points VLP and 10.5 points control. These improvements 
exceed the minimally clinically important difference of 10 points, no 
significant difference was found when comparing VLP and control 
groups (Figure 3).

Secondary outcomes

Clinical results: At 1 and 6 weeks after surgery the VLP group had 
significantly better ROM and grip strength than the control (Table 2). 
In the VLP group grip strength was 6% of the uninjured wrist at 1 week 
and 0% in the control group. At 6 weeks, grip strength was 33% in the 
VLP group and 10.2% in the control group (Figure 4). Average flexion/
extension at 1 week was 26.5° in the VLP and 0° in the control group. At 
6 weeks, this improved to 53° and 29° respectively. This difference however 
was not sustained at 12 or 52 weeks post-operatively (Figure 5).

Radiological results: 172 of 180 fractures were able to be classified. 
Initial radiological images of 3 VLP and 5 control cases were produced 
external to our hospital and were unable to be located for analysis. 
Type C injuries formed the majority of the fractures (70%). Fractures 
identified in the VLP group were 17 A, 6 B and 61 C and similarly in the 
control 17, 10 and 60 respectively (Table 1). 

Initial (injury) films and intra-operative films were assessed and 
no difference in the baseline radiological measures between the groups 
was found.

VLP Group (N=90) Control Group (N=90)
Gender (female) 69 (77.8) 68 (75.6)
Age (years) 58.1 (20.4) 61.3 (18.0) 
Hand dominance (right) 80 (90.9) 86 (95.6)
Dominant side injured  34(40.0) 45 (50.6)
AO Fracture classification
          Type A 19 (21.8) 17 (20.0)
          Type B 10 (11.5) 6   (7.1)
          Type C 58 (66.7) 62 (72.9)
Missing x-ray 3   (3.3%) 5   (5.6%)

Table 1: Demographics and clinical characteristics.

Outcome VLP Group Control Group P-value‡

Week 1 
DASH 64.8 (20.0) 65.9 (16.1) 0.68

Flexion/extension 26.5 (13.6-38.7) 0 (0-0) <0.001
Ulnar/radial deviation 32.7 (14.8 – 44.9) 0 (0-0) <0.001
Supination/pronation 50 (11.1-75) 0 (0-13.3) <0.001

Av.Grip Strength 1.3 (0-5) 0 (0-0) <0.001
% Grip Strength 6.2 (0-22.4) 0 (0-0) <0.001

Week 6 
DASH† - - -

Flexion/extension 53.0 (24.7) 28.8 (22.4) <0.001
Ulnar/radial deviation 60.0 (27.4) 35.0 (27.6) <0.001
Supination/pronation 86.1 (63.3-97.2) 45.8 (16.7-70.8) <0.001

Av. Grip Strength 7 (1.8-13) 2.5 (0-6) <0.001
% Grip Strength 32.8 (12.5-57.2) 10.2 (0-27.6) <0.001

           Week 12
DASH 28.8 (22.4) 23.9 (17.9) 0.13

Flexion/extension 72.9 (23.9) 70.4 (23.0) 0.5
Ulnar/radial deviation 78.6 (25.1) 71.4 (25.2) 0.06
Supination/pronation  94.4 (88.9-100) 88.9 (77.8-97.2) 0.002

Av.Grip Strength 13.1 (9.3) 14.3 (10.9) 0.43
% Grip Strength 55.8 (28.4) 54.5 (25.6) 0.75

         Week 52
DASH 15.0 (16.7) 13.4 (15.4) 0.61

Flexion/extension 90.3 (18.2) 87.6 (17.2) 0.33
Ulnar/radial deviation 88.5 (23.5) 88.3 (23.5) 0.96
Supination/pronation  100 (97.2-100) 100 (94.4-100) 0.007

Av.Grip Strength 20.0 (11.4) 21.0 (11.9) 0.58
% Grip Strength 83.9 (23.2) 84.6 (19.5) 0.84

† DASH score not recorded at week 6 ‡ t-test or Mann-Whitney as appropriate

Table 2: Clinical outcomes.

Figure 3: Change in DASH over time.
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