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INTRODUCTION 

Fractures of the distal radius in children are very 

common and often results due to fall on an out 

stretched hand.1 Torus or buckle fracture is a 

compression failure of bone in which the cortex 

bulges due to longitudinally applied compressive 

force and normally occurs in the transitional zone 

between the metaphysis and diaphysis. They are 

common in the distal radius and show little or no 

tendency to displace.2 Torus fracture produces the 

characteristic bulge or “buckle” on radiographs and 

these are inherently stable. They clinically exhibit 

minimal symptoms, usually only local tenderness, 

and little apparent deformity.3,4 Treatment is, 

therefore, symptomatic only, providing pain relief 
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through splintage for the patient and re-assurance 

for the parents.5,6,7 This is a prospective randomized 

study comparing the functional outcome of 

treatment of torus fracture distal radius with soft 

bandage and plaster cast aiming to show that buckle 

fractures of the distal radius may be safely and 

effectively treated in a soft bandage without adverse 

effects and with a high degree of patient 

satisfaction. The benefits of soft bandage 

application are easier application, greater patient 

comfort, less pain, less number of clinic visit, less 

time loss from school and low cost.1, 4, 6-8 As for the 

available literatures, there has not been any study 

performed comparing the outcome of soft bandage 

and plaster cast for immobilization of torus fracture 

ABSTRACT  
Background & Objectives: Various methods of immobilization have 
been recommended for the treatment of torus fracture of distal radius in 
children. The purpose of this study is to determine if soft bandage is as 
effective and safe as below elbow circumferential casts in the treatment of 
torus fracture of the distal radius in the children. Materials & Methods: 
Children from 4 to 14 years of age, who presented to emergency and 
outpatient department of orthopaedics and trauma at National Academy of 
Medical Sciences with an isolated torus fracture of distal radius, were 
randomized and treated with either soft bandage or below-elbow plaster 
cast by the same investigators. Patients with associated neurovascular 
injuries, bilateral torus fractures, concomitant physeal injuries and 
associated musculoskeletal injuries were excluded.  The patients were 
followed up at weekly interval for 4 weeks and analyzed with VAS, ROM 
and outcome questionnaire and data were analyzed by using SPSS 18.  
Results: Among the 114 patients analyzed, 57 patients were kept in 
soft bandage group and 57 in below-elbow cast group. The mean age in 
soft bandage group was 8.29 year and the mean age in below-elbow cast 
group was 8.55 years. There was no significant difference between the two 
groups with regard to patient demographics, initial fracture characteristics 
and mechanism of injury. Conclusion: Treatment of distal radius torus 
fracture with soft bandage is a cost-effective and safe in the children below 
14 years of age. These minor fractures are stable and not subject to the 
risks of late displacement which can be very effectively treated 
symptomatically to provide pain relief by using soft bandage only and 
educating the parents about the nature of this paediatrics fracture.  
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of distal radius in children in Nepal till now. The 

purpose of this study is to determine the 

effectiveness of using a soft bandage over plaster 

cast in the treatment of wrist torus fractures and to 

radio-graphically verify the inherent stability of 

torus fractures in the face of minimalistic 

immobilization.  

 

MATERIALS AND METHODS 

This is a clinical prospective randomized study 

comparing the outcome of torus   fracture of distal 

radius treated by soft bandage and plaster cast, 

conducted in the department of Orthopaedics and 

trauma at National Academy of Medical Sciences 

Kathmandu Nepal, during the period of 3 years 

(August 2012 to April 2015). Total 114 patients (57 

in each group) were included in the study. Every 

alternate patient visiting the emergency and 

outpatient department with torus fracture of distal 

radius were allocated into two different groups with 

even number in soft bandage group and odd number 

in below elbow cast group. Children with unilateral 

isolated distal radius torus fracture within the age of 

4 – 14 years were only included in the study after 

an informed consent from the parents (Figure 1). 

Children with bilateral torus fractures, associated 

physeal injuries, neurovascular injuries and other 

musculoskeletal injuries were excluded from the 

study. Treatment randomization was done based on 

the patient enrolment, if the entry number was odd, 

B\E plaster cast was applied and if entry number 

was even then soft bandage was applied.  

Plaster cast: For plaster cast group, cotton padding 

was applied from below elbow to 

metacarpophalangeal joints. Circumferential below-

elbow cast was applied extending from five 

centimeter below- elbow to the metacarpal heads. 

The forearm was kept in supination and the wrist in 

neutral position in the cast. Patients treated in a B\E 

plaster cast were seen next day, at 1 week and next 

seen at 4 weeks. The purpose of calling next day 

was to evaluate if any complications related to cast 

has occurred. At last visit (4wks), the cast was 

removed and measurements of their range of 

movement were made and recorded (Figure 2). 

Soft bandage group: Patients allocated to be treated 

with soft bandage had a layer of orthopedics wool 

applied and this was covered with a layer of 

ordinary commercial cotton crepe bandage, which 

was held with the tape. All patients were seen at 1 

week. Those treated in a soft bandage had it 

removed; range of movement was measured in the 

clinic using a goniometer and the results were 

recorded. The bandage was then reapplied. For the 

purposes of the trial all bandage patients were seen 

at weekly intervals up to a total of 4 weeks. 

Measurements of their range of movement were 

recorded at each week. Parents were encouraged to 

report any adverse incidents immediately (Figure 

3). 

Parents of all patients were asked to complete the 

questionnaire at the child’s final appointment and 

their responses were analyzed. After completion of 

the questionnaire, patients were discharged. 

Statistical analysis was performed by using 

statistical programme SPSS 18. Comparison of the 

qualitative variables was done by “t” test. Values of 

p < 0.05 were considered significant with 

confidence level of 95% throughout the study.  

 

RESULT 

Out of 120 patients included in the study 60 soft 

bandages and 60 below-elbow casts were applied. 

Three cases from each group were lost during 

follow up, so that only 57 children from soft 

bandage group and 57 patients from B\E cast group 

were included in the final analysis. The minimum 

age of the patient was 5 years and the maximum 

age of the patient was 14 years with mean age of 

8.42 years. The mean age in soft bandage group 

was 8.29 year and the mean age in below-elbow 

cast group was 8.55 years. Out of 114 patients, 

73.68% (84) were male and 26.31% (30) were 

female. There were 44 males and 13 females in soft 

bandage group and 40 males and 17 females in B\E 

cast group. Mechanism of injury was predominantly 

fall from height 82 (71.92%) fallowed by sports 

injury 28 (24.56%) and RTA 4 (3.50%). Out of 114 

children enrolled in the study, 104 (91.2%) were 

right handed and 10 (8.8%) were left handed though 

78 (68.4%) children had injured the left hand and 

only 36 (31.6%) had right hand injury. 

The following factors (Average cost of treatment, 

Number of loss of school days, ROM of wrist at 4 

weeks, Comfortability, Pain, Bandage removal 

during treatment, Wrist movement, Convenience 

and Parent’s concerns) were analysed and 

compared between the two groups.  

 Average cost of treatment: The mean cost of 

applying soft bandage was NRs. 301.25 compared 

to the cost of NRs. 541.92 for applying a below-

elbow cast. There was a statistically significant 

decrease in cost by application of soft bandage  as 

compared to below-elbow cast (p = 0.000).  
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Loss of school days: Out of the 114 children 

enrolled in the study, the average loss of school in 

soft bandage group was 1.6 days whereas children 

in B\E cast group was 2.8 days. 

Range of motion of wrist at 4 weeks: In soft 

bandage group, the mean dorsiflexion of wrist after 

removal of bandage at 4 wks was 69.36° compared 

to the mean dorsiflexion of wrist in B\E cast group 

which was 64.07°. This was statistically significant 

(p = 0.00). Similarly mean palmar flexion of wrist 

at 4 wks after removal of bandage in soft bandage 

group was 78.36° while in B\E cast it was 69.48°. 

This was also statistically significant. (p = 0.00). In 

soft bandage group, the mean supination of wrist 

after removal of bandage at 4 wks was 78.50° 

compared to the mean supination of wrist in B\E 

cast group which was 73.66°. This was statistically 

significant (p = 0.00). Similarly mean pronation of 

wrist at 4 wks after removal of bandage in soft 

bandage group was 68.50° while in B\E cast it was 

64.17°. This was also statistically significant. (p = 

0.00). 

Comfortability: Patients were asked how 

comfortable they found the treatment in either the 

soft bandage or the B\E plaster cast group. Twenty 

eight (49.12%) patients in the soft bandage group 

were very comfortable, 26 (45.61%) were 

comfortable and 3 patient (5.26%) was undecided 

and neither of the patients was uncomfortable. 

JCMS Nepal 2015;11(4):3-8 Soft bandaging versus casting in the treatment of torus fracture  

Whereas in the B\E cast group, neither of the 

patients was very comfortable but 28 (49.12 %) 

patients were comfortable, 17   (29.86%) patients 

were undecided and 12 (21.05%) patients were 

uncomfortable (Figure 4). 

Pain: Patients were also asked about pain in 

either the soft bandage group or the B\E plaster 

cast. For those treated in a soft bandage group, 

15.78 % (9) had pain and 84.21% (48) did not have 

pain in a bandage. For those treated in a B\E plaster 

cast, 38.59% (22) had pain and 61.40% (35) did not 

have pain in a plaster cast. All patients were asked 

about the duration of the pain they experienced. For 

patients who had pain in the bandage, most of them 

had pain for 2 days. For those who had pain in the 

plaster cast, most of them had pain for 4 to 5 days. 

Severity of pain was analysed by using VAS score. 

Movements of wrist: Patients were asked 

whether they had moved their wrist in the bandage. 

Forty (70.17%) patients in the soft bandage group 

agreed that they used and moved their wrist and 17 

(29.82%) patients didn’t. No patients treated in the 

B\E plaster cast removed their cast or were able to 

move their wrist until the fourth week, upon 

removal. 

Bandage removal: Patients treated in a soft 

bandage group were asked whether they removed 

the bandage during the treatment. Twenty-eight 

(49.12%) patients said that they removed the 

bandage and re-applied at home while in treatment 

whereas 29 (50.87 %) patients did not remove. It 

was not possible to remove cast in B\E group. 

Convenience: Patients were asked whether  they 

found treatment in either the bandage or the plaster 

cast convenient. In soft bandage group, 52 

(91.22%) patients were convenient regarding the 

form of treatment and 5 (8.77%) were not whereas 

36 (63.15 %) patients were convenient and 21

(36.84%) patients were not convenient in B\E cast 

group. 

Parent’s concerns: Parents were asked whether  

they felt worried entering the trial. For those treated 

in soft bandage 22 (38.59%) responded that they 

had been worried and 35 (61.50 %) had not. For 

those treated in plaster cast all of them (57) 

responded that they had not been worried (Table 2).  

 

DISCUSSION 

The buckle (torus) fracture is a fracture in which the 

cortex bulges due to longitudinally applied 

compressive force. It is a fracture in the transition 

zone between metaphysic and diaphysis of long 

Figure 1.  Radiograph showing the antero-posterior and 
lateral view of torus fracture of distal radius.  
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bone1.  Recent publications agreed that the buckle 

fracture is a stable injury with little or no chance of 

displacement. These fractures require supportive 

treatment, but the duration of such treatment varies 

with the institution. The type of supportive 

treatment also varies, but all these studies have 

concentrated on rigid support 1, 2.There is still a 

variation in the treatment of buckle fracture of the 

distal radius in children. Studies have shown that a 

torus fracture is stable and follow-up radiographs 

are not required because the tension side of the 

cortex remains intact and should thus not deform2, 

3, 4. Several recent studies have highlighted the fact 

that buckle fractures of the distal radius in children 

are stable injuries that do not require prolonged 

treatment in the fracture clinic. The buckle or torus 

fracture may be treated in plaster cast, ‘‘Futura-

type’’ wrist splints or moldable removable polymer 

casts. All these studies have highlighted the fact 

that the accepted treatment of such fractures in a 

plaster cast for 2 to 4 weeks is unnecessary; 

however, each has concentrated on replacing the 

plaster cast with some other form of rigid 

immobilization 2-6, 7. This study aimed to show 

that buckle fractures of the distal radius may be 

safely and effectively treated in a soft bandage 

without adverse effects and with a high degree of 

patient satisfaction7- 9. The soft bandage and B\E 

cast groups were similar with respect to age, 

gender, fracture types, side distribution, and 

mechanism of injury, hand dominance and time of 

presentation which indicated that randomization 

had been effective  

In this study, the age of the patient ranged from five 

years to 14 years. The minimum age for using B\E 

cast was set at five years because below this age, 

there is high chance of cast slippage pertaining to 

small size of forearm. The mean age of patients in 

soft bandage group was 8.29 years and B\E cast 

group was 8.55 years. In a randomized prospective 

study by Simon West et al 2, the minimum age of 

patient was five years. The mean age in soft 

bandage group was 8.25 years and the mean age in 

B\E cast group was 8.90 years. The sex distribution 

in this study very similar to the study of Khan KS et 

al. in which 79.56% (68 out of 117) of patients 

were male and 20.44% (49 out of 117) of patients 

were female with the male: female ratio of 1.39:13. 

Among the  114 children enrolled in the study, 104 

(91.2%) were right handed and 10 (8.8%) were left 

handed though 78 (68.4%) children had injured the 

left hand and only 36 (31.6%) had  injured right 

hand, in which the injured hand was the non-

dominant hand in most of the patients. The reason 

behind the frequent injury to non-dominant limb 

has not been clearly explained by the literature but 

it may be due to tendency of children to protect the 

dominant hand while falling. Mechanism of injury 

in this study was predominantly fall from height 82 

(71.92%) fallowed by sports injury 28 (24.56%) 

and Road traffic accident 4 (3.50%). Similar study 

was performed by Khan KS3 which showed that the 

mechanism of injury was a fall while running in 87 

(74.3%), fall from a height in 16 (13.7%), fall of a 

bicycle in 8 (6.8%) and 6 (5.1%) were 

miscellaneous. Most of the patients 78 (68.42%)  

presented to the hospital after 12 hrs of injury,  this 

may attributed to the mild form of injury, less pain, 

mild tenderness, less swelling and no restriction of 

activities11-15. 

There was a significant decrease in the cost of 

bandage application in soft bandage group 

compared to B\E cast group. In this study average 

cost of soft bandage application was Rs.301.25 

compared to average minimal cost of one B\E cast 

application of Rs. 541.92. Thus, even by the 

nominal charge of bandage or cast application in a 

government institution, there is a significant 

reduction in the cost of soft bandage application as 

compared to below-elbow cast. These findings are 

comparable with the study done by Davidson J.S 1 

which showed marked difference between the costs 

of treatment of buckle fracture by soft cast 

compared with hard rigid plaster cast. In our study, 

patients treated with soft bandage had mean 

dorsiflexion of 69.36° at 4 weeks after removal of 

bandage compared to the mean dorsiflexion of wrist 

in B\E cast group which was 64.07° after cast 

removal. There was a statistically significant 

difference between the two groups treated by soft 

bandage and B\E cast. (p = 0.00).  Similarly mean 

palmar flexion of wrist at 4 wks after removal of 

bandage in soft bandage group was 78.36° while in 

B\E cast group it was 69.48° after cast removal. 

This was also statistically significant. (p = 0.00). In 

soft bandage group, the mean supination of wrist 

after removal of bandage at 4 wks was 78.50° 

compared to the mean supination of wrist in B\E 

cast group which was 73.66°. This was statistically 

significant (p = 0.00). Similarly mean pronation of 

wrist at 4 wks after removal of bandage in soft 

bandage group was 68.50° while in B\E cast it was 

64.17°. This was also statistically significant. (p = 

0.00). Symons S et al. did a study which was 
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similar to our study. They found that there were 

differences in the ROMs of wrist joints after the 

torus fracture of distal radius was treated with cast 

and slab in terms of dorsiflexion, palmar flexion, 

supination, and pronation. This was the important 

parameter in their study to say that slab is superior 

to cast to treat distal radius torus fracture. They 

found the statistically significant result5. In this 

study both the children and parents were 

specifically asked if they had lost their school or 

office days. Children who belonged to soft bandage 

group lost their school for mean of 1.6 days 

whereas those belonging to B\E cast group lost for 

2.8 days. Parents in both the group also lost their 

office days for 1 to3 days. The loss of school days 

is similar to the study of Khan KS et al. in which 

average loss of school days were 1.2 and 2.1 days 

respectively3. 

In this study, patients and their parents at last 

follow up i.e. 4 weeks were subjected to a set of 

questions. The questionnaire asked about treatment 

received either in bandage or plaster cast using a 

series of semantic scales from which we were able 

to grade each patient’s response. The parents’ 

responses to the questionnaire were analyzed. 

Questions were asked with regard to comfort of 

each treatment, pain experienced, movement of the 

affected wrist, removal of the bandage or cast, 

convenience of each treatment, parental concern 

over entering the trial, and the information sheets 

themselves. Patients were asked how comfortable 

they found treatment in either the soft bandage or 

the B\E plaster cast. Twenty eight (49.12%) patients 

in the soft bandage group were very comfortable, 

26 (45.61%) were comfortable and 3 patient 

(5.26%) was undecided and neither of the patients 

was uncomfortable. Whereas in the B\E cast group, 

neither of the patients was very comfortable but 28 

(49.12 %) patients were comfortable, 17   (29.86%) 

patients were undecided and 12 (21.05%) patients 

were uncomfortable. Patients were asked about pain 

in either the soft bandage group or the B\E plaster 

cast. For those treated in a soft bandage group 15.78 

% (9) had pain and 84.21% (48) did not have pain 

in a bandage. For those treated in a B\E plaster cast, 

38.59% (22) had pain and 61.40% (35) did not have 

pain in a plaster cast. All patients were asked about 

the duration of the pain they experienced. For 

patients who had pain in the bandage, most of them 

had pain for 2 days. For those who had pain in the 

plaster cast, most of them had pain for 4 to 5 days. 

Patients were asked whether they had moved their 

JCMS Nepal 2015;11(4):3-8 Soft bandaging versus casting in the treatment of torus fracture  

wrist in the bandage. Fourty (70.17%) patients in 

the soft bandage group agreed that they used and 

moved their wrist and 17 (29.82%) patients didn’t.  

No patients treated in the B\E plaster cast removed 

their cast or were able to move their wrist until the 

fourth week, upon removal. Patients treated in a 

soft bandage group were asked whether they 

removed the bandage during treatment. Twenty-

eight (49.12%) patients said that they removed the 

bandage and re-applied at home while in treatment 

whereas 29 (50.87 %) patients did not remove. It 

was not possible to remove cast in B\E group. 

Patients were asked whether they found treatment 

in either the bandage or the plaster cast convenient. 

Patients were asked whether they found treatment 

in either the bandage or the plaster cast convenient. 

In soft bandage group, 52 (91.22%) patients were 

convenient regarding the form of treatment and 5 

(8.77%) were not whereas 36 (63.15 %) patients 

were convenient and 21(36.84%) patients were not 

convenient in B\E cast group. Parents were asked 

whether they felt worried entering the trial. In soft 

bandage group, 52 (91.22%) parents were 

convenient regarding the form of treatment and 5 

(8.77%) were not whereas 36 (63.15 %) patients 

were convenient and 21(36.84%) patients were not 

convenient in B\E cast group. 2, 16-20 

This study is based on the original study done by 

West S et al 2 who also compared the soft bandage 

with B\E cast for the treatment of isolated distal 

radius torus fracture. The results obtained by this 

work are nearly similar to that of original study and 

are statistically significant.  The main problem we 

encountered in the execution of this trial was 

recruitment. Parents were happier to accept what 

was considered the ‘‘normal’’ treatment of a 

fracture in the form of a plaster cast. When 

confronted with the information sheet and the need 

for a special consent form, parents were also 

happier to accept conventional treatment. From our 

results, buckle fractures of the distal radius are 

being over treated in anything other than a bandage. 

The true buckle fracture is a stable injury. This may 

account for the delayed presentation of such injuries 

to the accident and emergency department after 

what has been perceived as a trivial injury by the 

parent. Many such injuries may go undiagnosed, as 

children never present to the hospital. With the 

provision of full, clear, and uncomplicated 

instructions on the nature of buckle fractures, these 

injuries can be treated safely in a soft bandage 

alone, with quicker return of function than with 
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plaster cast treatment. 

 

CONCLUSION 

Treatment of distal radius torus fracture with soft 

bandage is a cost-effective and safe method of 

immobilization in children below 14 years of age. 

Torus fractures of the distal radius in children can 

be safely and conveniently managed with soft 

bandage only without the need for more than one 

fracture clinic appointment that can be easily 

removed by parents at home. Parental satisfaction 

with such a regimen approaches 100% and fracture 

clinic workload is reduced, with no additional costs. 

This is a single hospital based study so a 

randomized controlled trial with a large sample size 

and a longer duration of follow-up is recommended.  
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