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ABBREVIATIONS

DASH – Disabilities of the Arm, Shoulder and Hand 
NDEA – non-displaced extra-articular fracture 
VAS – visual analog scale

 
INTRODUCTION

Distal radius fracture is the most common fracture faced by or-
thopedic surgeons, accounting for 17.5% of all adult fractures [1]. 
The most frequent type of distal fractures is extra-articular (57% to 
66%), followed by fractures with complete involvement of articular 
surface [2]. A variety of treatment options exist for these fractures, 
including non-surgical treatments, internal fixation, and external 
fixation. The non-surgical treatment option is the most common 
treatment, with a frequency of 70%, which further increases with 
the patient’s age and underlying diseases [3–5]. Although the  
recovery rate in this non-surgical method is reduced for patients 
over the age of 60, complications of the non-surgical option are 
much less severe [6–8]. The main factor influencing treatment 
choice is the patient’s expectation of wrist function; the main goal 
of treatment is to regain strength, mobility, and normal function 
of the wrist and hand. The most common non-surgical treatment 
is casting, which can be used for 75% to 80% of the cases and is 
used to stabilize cases that involve little or no displacement and/

or fragmentation [9, 10]. These cases are mostly extra-articular 
fractures and, even in cases with articular involvement, they are 
two-part fractures that can be anatomically reduced using closed 
methods. One negative aspect of casting is loss of anatomical  
reduction that occurs after wrist swelling subsides, indicating the 
need for greater attention to detail during initial fitting of the pa-
tient’s cast. Another issue with casting is reduced range of motion 
in the upper limbs during treatment; this reduction, in turn, limits 
the patient’s ability to accomplish activities of daily living. Band-
age is another non-surgical treatment option for cases of non-dis-
placement distal radius fractures [11]. 

The choice between casting and bandaging for non-displaced frac-
ture of distal radius is controversial. Therefore, the aim of this study 
was to comparatively investigate therapeutic outcomes of casting 
and bandaging in non-displaced fractures of the distal radius in  
a randomized clinical trial. 

MATERIALS AND METHODS

In a randomized clinical trial, all patients complaining of trau-
matic wrist pain within the previous 24 hours were examined 
by orthopedic residents. Patients who met the eligibility criteria 
were entered into the study. They were randomly allocated to the 
bandage group or the casting group using permuted blocks of four.  

A comparative study on treatment outcomes of 
bandage and casting in non-displaced extra-articular 
fracture of distal radius: A clinical trial study
 Hamid Reza ArtiA, Reza FarahnakE

 Health Research Institute, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
 

 
 

Article history:                  Received: 05.06.2020 Accepted: 28.08.2020 Published: 09.09.2020

ABSTRACT:   Background: Some therapeutic methods for treating non-displaced extra-articular fracture (NDEA) of distal radius are 
sometimes met with controversy in their selection. We explored and compared two such methods – bandaging and casting  
– for this study.

  Methods: This prospective randomized clinical trial was conducted during 2015 on patients (n = 62) with an NDEA fracture 
of the distal radius. Patients were randomly assigned to either the casting (n = 32) or bandage (n = 30) group to receive the 
respective fracture-repair procedure. Follow-up contact was made during the first, second, third, and sixth weeks after 
treatment. The Disabilities of the Arm, Shoulder, and Hand (DASH) Questionnaire was completed and the visual analog scale 
(VAS) for measuring pain was assessed. All patients underwent an X-ray radiographic assessment to evaluate any potential 
complications. 

  Results: At the end of the study, 30 patients in the bandage group and 32 in the casting group finished the study. Statistical 
analyses indicated the bandage group exhibited a significantly higher mean DASH score than the casting group during the 
first week. This higher mean score decreased enough during the second week that, by the third week, the casting group scored 
higher. During the sixth and final week of study, the two groups showed no significant difference in DASH value. No significant 
differences between the two groups was evident in the VAS scores obtained during all follow-up assessments. Patients in the 
bandage group were able to return to work sooner than those in the casting group; their cost of treatment was lower, too. 

  Conclusion: Bandage is the more appropriate treatment option for NDEA fractures of distal radius. 
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STATISTICAL ANALYSIS

To assess the normality of the variables’ distributions , 
the Kolmogorov-Smirnov test was conducted. The repeat-
ed measures ANOVA (analysis of variance) was used to ex-
amine differences between mean scores of the DASH and 
VAS variables at weeks 1, 2, 3, and 6 after joining the study.  
The independent sample t-test was used to compare treatment 
costs (bandaging and orthopedic cast) between the two meth-
ods. We performed all analyses using SPSS software, version 
22 (SPSS, Inc.). Findings where P < 0.05 were considered sta-
tistically significant.

RESULTS

A total of 62 patients finished the study and their data were doc-
umented for analysis. The casting group had 32 participants, 
including 15 males and 17 females. The bandage group had 30 
participants, including 15 males and 15 females. The age range 
was 22 to 58 years in the casting group (mean age: 42.5 years) 
and 20 to 60 years in the bandage group (mean age: 42 years). 

In the bandage group, all bandages were opened at the end of 
the second week. In the casting group, all casts were removed 
during the fourth week. At the end of the sixth week, all com-
pleted questionnaires were collected for analysis. The DASH 
scores for both groups showed a declining trend during treat-
ment and the results of the pair-wise comparison showed a sig-
nificant difference between the mean DASH score on all test 
occasions (Tab. I.). 

Test results showed that, after one week, the mean DASH score was 
significantly higher in the bandage group (P< 0.001) while, after 
two weeks, no significant difference in mean score between the two 
groups was evident (P = 0.083). At the third week, the mean DASH 
score was significantly lower in the bandage group (P < 0.001).  
Finally, after six weeks, there was no significant difference in mean 
DASH scores between the two group (P = 0.0783). 

Eligibility criteria included extra-articular distal radius fractures 
without displacement and fragmentation; 18 to 60 years of age; no 
fracture risk factors such as smoking, alcohol consumption, gluco-
corticoid intake, rheumatologic diseases, metabolic diseases, previ-
ous fractures, open fractures, comorbid neurological lesions, history 
of psychological diseases, and psychoactive drug abuse. 

The patients were given a detailed description of the different treat-
ment methods available and the treatment method randomly se-
lected for them. After obtaining each patient’s written consent for 
study participation and selected method of treatment, the patient 
was fitted with either a bandage or a cast. Further treatment includ-
ed weekly follow-up visits to a specialized clinic with a supervising 
professor in attendance.

The bandage method did not prevent wrist movement, therefore 
patients felt more pain in the first week. Loading was forbidden for 
patients and recommendations were provided. Study participants did 
not receive any physiotherapy during their six-week course of study.

BANDAGE AND CAST THERAPY

For the bandage method, a specific orthopedic layer of wool was 
covered by a layer of bandage fabric and supported by tape. For the 
cast method, patients were placed into a below-elbow back-slab 
cast. Each patient’s method of treatment was determined by ran-
dom selection.

FOLLOW-UP REGIMEN

Follow-up visits were held during the first, second, third, and sixth 
weeks; DASH and VAS assessments were completed by asking  
direct questions of the patients. In all follow-up visits, a lateral and 
an anteroposterior radiography of the patients’ wrists were obtained. 
At the end of the second week, bandages were opened. At the end of 
the fourth week, casts were removed. At the end of the study, 62 out 
of 84 patients remained, 30 in the bandage group and 32 in casting. 

TIME INTERVAL BANDAGING
(N = 30)

ORTHOPEDIC CAST 
(N = 32) P-VALUE

First week 127.43 ± 8.16 112.00 ± 13.28 < 0.0001

Second week 81.47 ± 14.42 87.37 ± 11.92 0.083

Third week 42.73 ± 7.18 66.66 ± 2.60 < 0.0001

Sixth week 33.367 ± 3.35 33.16 ± 2.60 0.0783

TIME INTERVAL BANDAGING
(N = 30)

ORTHOPEDIC CAST 
(N = 32) P-VALUE

First week 5.33 ± 1.88 5.00 ± 1.24 0.61

Second week 2.40 ± 1.04 1.91 ± 0.69 0.08

Third week 0.73 ± 0.69 0.78 ± 0.61 0.72

Sixth week 0.23 ± 0.50 0.18 ± 0.39 0.08

Tab. I.  A comparison of DASH scores (mean ± SD) between the two groups.

Tab. II.  A comparison of VAS scores (mean ± SD) between the two groups.
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Comparing VAS scores for pain evaluation between the two groups 
showed no significant difference during the course of study (Tab. II.).

Physician’s fees were included in calculating how much each pa-
tient paid for treatment. The mean treatment cost for the bandage 
group was 395,000 IRR (Iranian rials) (approximately US$ 9.38); 
those in the casting group spent 830,000 IRR (approximately US$ 
19.71). The independent-sample t-test showed that the mean treat-
ment cost in the casting method was significantly higher than that 
of the bandage method (P < 0.001). 

DISCUSSION AND CONCLUSION

Fracture in the distal radius is one of the most common frac-
tures in adults, the treatment of which can vary depending on 
age of the patient and severity of the injury [12]. Accordingly,  
fractures can be treated by surgery or by using non-surgical bandages 
and casts. Lower out-of-pocket patient expense and minimal risk of 
side effects are two important factors that make bandaging and casting 
preferential over surgery. Also, it has been shown that the rate of hospi-
talization for bandaging and casting is lower than that of surgery [13]. 
The hypothesis of this study was that bandage treatment is superior to 
casting in NDEAs of the distal radius. This type of fracture is generally 
stable and presents a low probability of displacement; the present study 
found no cases of displacement. The bandage method, associated with 
fewer movement constraints for the patient, is therefore justified. The 
study conducted by Handoll et al. on treatment options for distal ra-
dius fractures did not identify any preferred methods and argued that 
the most informed choices are based on surgeon’s experience, cost  
effectiveness, patient’s preferences, and risk of complications [14]. In 
the orthopedic casting method, A. Colles suggested that orthopedic 
casting should begin at the base of the fingers and extend upward 
to the top of the elbow at 90-degree elbow flexion accompanied by  
a slight flexion of the wrist and forearm pronation, although Sarmien-
to considered supination superior to pronation [15]. A study by Ro-
gier et al. to evaluate the effect of bandage and casting on pediatric 
forearm fractures revealed that bandage use was more painful than 
cast at the beginning of treatment but reduced the time required to 
return to normal activities [16]. 

In the present study, six weeks after treatment, patients exhib-
ited no complications or displacement. Only two patients in 
the casting group and one in the bandage group were still de-
scribing occasional shooting pain at the end of the sixth week. 
Patients treated with long casting complained of limitations 
on daily activities due to the cast, especially during the third 
week of the treatment, while bandage patients expressed fear 
of intensified pain or fracture displacement when performing 
their daily activities. 

West et al. concluded that bandage treatment for distal radius 
fracture is less costly to the patient than casting [17]. Further-
more, this study strengthens the finding that the cost of treat-
ment for patients using bandage was significantly lower than 
that of those using a cast (P < 0.001).

In conclusion, bandaging is recommended in lieu of long-fore-
arm casting for patients presenting with extra-articular distal 
radius fractions without displacement and fragmentation. This 
conclusion is based on VAS scores that remained almost identical 
between the two groups over the course of study. Lower DASH 
scores in the bandage group during weeks 2 and 3, as well as 
lower financial cost to the patient, strengthen the recommen-
dation for bandage instead of cast. Nonetheless, the occasional 
patient’s fear of trauma recurrence and fracture displacement, 
along with desire for a faster return to work, remain important 
factors in choosing type of treatment.
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