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ABS TRACT  
 

BACKGROUND 

One in six fractures seen in the emergency department is a distal radius fracture and 

is by far the most common fracture of the upper extremity. The relationship between 

functional outcome and radiological parameters following distal radius fractures 

remains controversial. Several studies have shown that functional outcome does not 

always correspond with radiological perfection, and vice versa. There are only few 

studies showing the relative importance of each radiological factor in the influence of 

functional outcomes. We wanted to determine the relationship between the 

radiological parameters and functional outcome of distal radius fracture. 

 

METHODS 

This is a cross sectional analytical study conducted using data obtained from patient 

records and radiological examination of patients who were treated in our medical 

college for distal radius fracture between February 2018 and February 2019. There 

were 44 patients satisfying the inclusion criteria who had distal radius fractures 

treated both conservatively and surgically (closed K- wire fixation or volar plating). 

Cases in which true PA and lateral X-ray were unavailable and cases for which 

sufficient data at six months follow up was unavailable were excluded from the study. 

All patients underwent the standard physiotherapy protocol. Post-operative radial 

height, radial angulation and palmar tilt, were measured by 3 independent observers 

and the mean value along with DASH score was obtained from patients at 6 months. 

These parameters were analysed for relationship using Welch t-test for significance. 

 

RESULTS 

The mean age of patients in our study was 44 ± 15 yrs. The male to female ratio was 

found to be 2.64. The Radial height was measured 6 months post treatment and 

divided into two groups (>10 mm and <10 mm) which was associated with an 

average DASH score of 3.6 ± 5.1 and 3.6±5.6. Using the Welch t-test, the association 

of the Radial height with DASH score was evaluated and was found to be not 

significant (p value= 1.0). Likewise the Radial inclination >15° was associated with 

an average DASH score of 4.3±5.5 and for <15° correction, the average DASH score 

was 0 ± 0 which was statistically significant (p value= 0.0001) and for volar tilt <13° 

was associated with a lower DASH score of 2.7±4.3 when compared with a volar tilt 

>13° which had a DASH score of 6.8 ± 6.8 which was found to be statistically 

significant (p value= 0.025). 

 

CONCLUSIONS 

Our study was able to demonstrate a statistically significant relation between the 

radial inclination and volar tilt with the DASH score, but the radial height did not 

show a statistically significantly relation with the DASH score.  
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BACK GRO UND  
 

 

 

One in six fractures seen in emergency department is a distal 

radius fracture and is by far the most common fracture of the 

upper extremity.1 Vast majority of the patient are in the elderly 

age group with multiple co-morbidities making them not a 

suitable candidate for surgical fixation. They also have low 

functional demands which warrant conservative management 

with closed reduction and cast application. Due to the lack of 

definitive guidelines, it is often difficult to treat a patient with 

complex articular involvement. Restoring the articular 

congruity as the key factor in treatment of such facture was 

projected by several studies.2,3,4 Cooney et al 5 also concluded 

in his study that restoration of the articular surface with open 

reduction and internal fixation will reduce the likelihood of 

loss of reduction and attain better joint congruity than with 

closed treatment. We often see patients without any functional 

problems despite grossly displaced healed distal radius 

fractures. The functional and radiological relationship 

following distal radius fractures remains controversial. 

Several studies have shown that functional outcome does not 

always correspond with radiological perfection,6,7,8 and vice 

versa.9,10,11 Radial Height, Volar tilt and Radial inclination are 

the most commonly used radiographic parameters predicting 

the functional outcome after surgery. However, there have 

been controversies concerning the relative importance of each 

factor in the influence of functional outcomes. Tsukazaki et al8 

showed only Volar tilt corresponded with functional outcome 

but Batra et al11 study showed radial height was the 

radiographic parameter most strongly affecting the functional 

outcome. Hence this study was conducted to find out the 

relation between the individual radiological parameters and 

functional outcome of distal radius fractures. 

 

 
 

ME TH OD S  
 

 

A Cross-sectional analytical study design was implemented 

using data obtained from patient records and radiological 

examinations of patients who were treated in our medical 

college for distal radius fracture from February 2018 to 

February 2019. We included patients with distal radius 

fractures treated both conservatively and surgically. Surgical 

treatment involved closed K-wire fixation12,13 or Volar 

plating.14 There were 44 patients satisfying the inclusion 

criteria and all of them were selected for the study without 

sampling. Exclusion criteria were those patients who did not 

have a true PA or lateral X-ray of the wrist and insufficient data 

at 6 months follow-up. All patients underwent the standard 

physiotherapy protocol. Post-operative radial height, radial 

inclination and volar tilt were measured by 3 independent 

observers in pre-treatment and 6 months post treatment X-

ray. All radiographic measurement acquisition was from a 

standardized PA and lateral views of the wrist and the mean 

value calculated by three independent observers were taken 

for comparison. To subjectively assess the patient’s functional 

abilities, the self-reported measures of disabilities of the arm, 

shoulder and hand (DASH) questionnaire15 was used, and the 

mean value was found at 6 months follow up. The Welch t-test 

was used to find out the statistical significance of each 

radiological parameter in the functional outcome as indicated 

by the DASH score. 

 

 
 

 

RES ULT S  
 

 

 

A. Demographics 

Out of the 44, majority were males (68.18%, n =30) and 

females comprised of nearly 31.81 % (n = 14). Age group of 

patients ranged from 19 years to 73 years, with an average age 

of 46 years. The largest number of patients fell in the age group 

of 50- 59 years (25%, n = 11). Out of the 44 patients, 52.27% 

patients had left distal radius fracture (n = 23) and 47.73% 

patient had right sided injury (n = 21). 

 
Age Group No. of Patients Percentage (%) 

10 -19 1 2.3 

20-29 10 22.7 
30-39 5 11.4 

40-49 7 15.9 

50-59 11 25.0 
60-69 8 18.2 

70-79 2 4.5 

Total 44 100 

Age Group 

 
Gender No. of Patients Percentage (%) 
Female 14 31.81 

Male 30 68.18 

Gender 

 
Side of Injury No. of Patients Percentage (%) 

Right 21 47.73 
Left 23 52.27 

Side of Injury 

 

B. Radial Height 

The Radial height post treatment was divided into two groups 

(>10 mm and <10 mm). The >10 mm (n=25) group and <10 

mm (n=17) group was associated with an average DASH score 

of 3.6 ± 5.1 and 3.6 ± 5.6. Using the Welch t-test the association 

of the Radial height with DASH score was evaluated and was 

found to be not significant. The power of this study result was 

calculated and found to be only 5%. 

 

 
Radial Height vs DASH Score Distribution 

 

 
Radial Inclination vs DASH Score 

 

C. Radial Inclination 

The radial inclination measurements were divided into two 

groups (>15° and <150). The >150 group (n=35) was 
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associated with an average DASH score of 4.3 ± 5.5 and for 

<15° (n-=7) had an average DASH score was 0 ± 0. Using the 

Weltch t test, the relationship of radial inclination and DASH 

score was evaluated and was found to be significant. (p value 

= 0.0001). 
 

D. Volar Tilt 

The volar tilt measured to be in the <13 group (n=35) was 

associated with a lower DASH score of 2.7 ± 4.3 when 

compared with a volar tilt >13° (n=9) which had a DASH score 

of 6.8 ± 6.8. Using the Weltch t-test the association of volar tilt 

with DASH score was evaluated and was found to be 

significant. (p value = 0.025). 

 

 
Volar Tilt vs DASH Score 

 

 
 

 

DI SCU S SI ON  
 

 

In our study we found that the DASH score was significantly 

lower in those patients whose radial inclination and volar tilt 

were corrected towards the normal limit however the radial 

height did not show a significant association with the 

functional results. Several studies (Gartland and Werley 1951 

and Solgaard 1989) suggested radial height as a weak 

predictor of functional outcome but they were short term 

studies and was not statistically supported. Studies by 

Sarmiento et al (1975), Villar et al (1987) and Yen et al for 3-

year period proposed radial height as the radiological 

parameter suggesting functional outcome but in our study we 

were not able to define a significant association of radial height 

with that of the functional outcome which may be attributed to 

the short term follow-up of 6 months. We also calculated the 

power of that study and was found to be only 5% which 

signifies that a larger cohort is needed to suggest its relation. 

 

 
 

 

CONC LU S ION S  
 

 

 

Short-term functional outcome depends mainly on the 

correction of the volar tilt and the radial inclination to its 

normal anatomical state. Though the radial height did not 

correspond to the functional outcome in our study a definitive 

conclusion cannot be made. This may be due to the short 

follow-up of 6 months and the power calculated was only 5% 

for radial height which shows that a larger sample size is need 

for a definitive conclusion. Hence, we conclude that the 

restoration of the Radial inclination and volar tilt to near 

normal is essential for a better short-term functional outcome 

in the treatment of distal radius fracture. Longer duration 

follow-up with larger cohort is needed to further establish its 

significance. 
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