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INTRODUCTION 

Lateral epicondylitis or tennis elbow is the most common 

cause of lateral elbow pain affecting mainly middle-aged 

patients. It is characterized by pain in the region of the 

lateral epicondyle of the humerus which is aggravated 

during resisted dorsiflexion of the wrist, supination and 

power grip.1 With an annual incidence of 1-3% in the 

general population, it could lead to a substantial loss of 

labour due to the pain experienced by the patients.2 It 

typically occurs during the 4th and 5th decades of life  

without gender disposition.2 It is caused by inflammation 

of the common extensor origin on the lateral epicondyle of 

the humerus, with resultant microtears and histologic 

changes of angio-fibroblastic hyperplasia.3 The extensor 

carpi radialis brevis (ECRB) and the extensor digitorum 

communis (EDC) have been implicated as the most 

commonly affected tendons. Conservative treatment 

strategies have been aimed at relieving inflammation 

through rest, local ice application, activity modifications, 

pain killers, splints, injections, and more recently, 

extracorporeal shock wave therapy. Nonoperative 

treatment of lateral epicondylitis is successful in 70-80% 

of cases at 1 year.4 

Different types of braces and orthotic devices have been 

developed and popularized for the treatment of tennis 

elbow. The most commonly used devices include a brace 
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placed around the muscle bellies of the wrist extensors and 

a wrist extension splint (Figure 1). Both these braces have 

been used successfully with significant symptomatic 

relief. The purpose of our study was to compare the 

efficacy of a wrist splint with a forearm counterforce strap 

brace in the management of tennis elbow. 

 

Figure 1: Tennis elbow brace and cock up splint. 

METHODS 

This prospective study was conducted in a tertiary care 

centre (Grant Medical College and Sir J.J. Group of 

Hospitals) between January and December 2018 

comprising of 75 patients suffering from lateral 

epicondylitis managed conservatively with splints. 

Patients were selected based on inclusion and exclusion 

criteria. 

Inclusion criteria    

Inclusion criteria were tenderness on palpation over the 

lateral extensor origin. Pain with resisted wrist and long 

finger extension. 

Exclusion criteria 

Exclusion criteria were who had received prior treatments 

such as physical therapy, bracing, or steroid injections 

within the last 6 months. Patients with cervical radiculitis 

or compressive neuropathies. Elbow radiographs positive 

for arthritis or other pathology. 

Patients were randomized into three treatment groups - 

group 1 received tennis elbow forearm brace, group 2 

received wrist extension splint and group 3 received both 

tennis elbow forearm brace and wrist extension splint. 

The patients were informed on the use and application of 

the braces according to a standard protocol and were 

instructed to wear their braces continuously. In the event 

of discomfort, patients were allowed to take off their 

braces for no longer than an hour. They were permitted to 

resume daily activities as much as their braces allowed but 

were warned to stay away from vigorous activities as well 

as sports that could overload wrist extensors. In addition to 

bracing, patients were advised local ice application. 

Analgesics and anti-inflammatory medications were not 

formally prescribed for the patients during the study 

period; however, patients were allowed to take occasional 

over the counter paracetamol as needed. 

Patients were followed up clinically at the end of the third 

and sixth weeks of the treatment. Data was collected 

through verbal communication and clinical examination. 

The patient-rated tennis elbow evaluation (PRTEE) score 

and visual analogue scale (VAS) scores were noted at 0, 3 

and 6 weeks of the treatment.5 

Statistical analysis  

Mean and standard deviation of pre-treatment and post-

treatment PRTEE score were calculated for each group and 

compared using the paired t-test for significance. P value 

less than 0.05 was considered significant. Mean difference 

between pre-treatment and post-treatment PRTEE score 

was also calculated for each group. 

RESULTS 

Out of 75 consecutive patients with lateral epicondylitis 

who presented to our outpatient department, 39 were male 

and 36 were females. The average age of the patients was 

46 years with men having an average age of 45.4 and 

females having an average age of 47.3. 26 patients were 

daily laborer by occupation, 24 were household workers, 

12 were drivers and 13 had a desk job. The average 

duration of symptoms at presentation was 4.24 weeks 

(Figure 2, Tables 1-3). Patients were randomized in three 

treatment groups and were followed up for 6 weeks and 

their pre-treatment and post-treatment PRTEE scores were 

calculated at 0, 3 and 6 weeks. 

 

Figure 2: Distribution of patients according to age. 

Group 1  

Mean pre-treatment PRTEE score was 75.26 and post-

treatment score was 55.2 with pre- and post-treatment 

score difference being 20.06. T score was -19.26 with p 

value being less than 0.00001 (significant). 
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Group 2  

Mean pre-treatment score was 75.5 and the post-treatment 

score was 48.5 with pre- and post-treatment score 

difference being 27.04. T score was -22.72 with p value 

being less than 0.00001 (significant). 

Group 3  

Mean pre-treatment PRTEE score was 74.2 and post-

treatment score was 41.84 with pre- and post-treatment 

score difference being 32.42. T score was -32.9 with p 

value being less than 0.00001 (significant). 

Table 1: Distribution of patients according to age. 

Groups  
Mean age in 

years (males) 

Mean age in 

years (females) 

Group 1 44.86 48.18 
Group 2 46.38 43.66 
Group 3 45.08 49.84 
Overall average 45.4 47.3 

Mean difference of pre-treatment and post-treatment 

PRTEE score was maximum for group 3 patients (32.42) 

who were given both tennis elbow forearm brace and wrist 

extension splint followed by group 2 patients (27.04) who 

were given only wrist extension splint followed by group 

1 patients (20.06) who were given tennis elbow forearm 

brace (Table 4). 

Table 2: Distribution of patients according to 

occupation. 

Occupation Group 1 Group 2 Group 3 

Household 7 9 8 
Laborer  7 8 8 
Driver 5 4 4 
Desk job 6 4 5 

Table 3: Distribution of patients according to average 

duration of symptoms at presentation. 

Groups 
Average duration of 

symptoms at presentation 

Group 1 4.48 

Group 2 4.32 

Group 3 3.92 

Overall average 4.42 

VAS scores were also determined for all the patients in 

each group at 0, 3 and 6 weeks. Pre-treatment and post-

treatment VAS score difference of 3 was observed in group 

1, a difference of 3.5 was observed in group 2 and a 

difference of 4.5 was observed in group 3. 

Table 4: Mean, standard deviation and mean difference of pre-treatment and post-treatment PRTEE scores of 

three groups. 

Variables 

Tennis elbow forearm 

brace 
Wrist extension splint 

Tennis elbow forearm brace 

and wrist extension splint 

Mean SD Mean SD Mean SD 

Pre-treatment score at 0 

weeks 
75.26 4.82 75.5 2.8 74.2 4.71 

Post-treatment score at 6 

weeks 
55.2 4.57 48.5 5.17 41.84 2.46 

Difference of pre- and post-

treatment score 
20.06  27.04  32.42  

P value <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 

 

DISCUSSION 

The essential goal of lateral epicondylitis treatment is to 

gain a rapid return to the full functioning of the affected 

elbow. Conservative treatment strategies have been aimed 

at relieving inflammation and is successful in 70-80% of 

cases at 1 year.4 In our clinical study, we investigated the 

effectiveness of different braces in the treatment of lateral 

epicondylitis. We have found that both tennis elbow 

forearm brace and wrist extension splint are effective with 

wrist extension splint slightly superior to forearm splint in 

symptomatic relief. 

Counterforce strap bracing was introduced by Ilfeld in 

1965, but Nirschl coined the term ‘counterforce’ in 

reference to a nonelastic strap to prevent the full muscular 

expansion of the proximal forearm.6,7 Electromyographic 

(EMG) studies have confirmed reduced EMG activity in 

the forearm musculature treated with the forearm support 

band.8 In a more recent study, Meyer et al showed that a 

force reduction of 13-15% in the origin of ECRB could be 

obtained with forearm support applying adequate 

compression.9 Two mechanisms of action for the forearm 

brace have been suggested most frequently in the 

literature. According to the first theory, the band inhibits 

full muscle contraction by constricting the forearm 

musculature. Inhibition of muscle expansion decreases the 

magnitude of muscle contraction and tension at the 

musculotendinous unit proximal to the band is 

consequently reduced. The second theory suggests that the 

support band applies direct compression over the extensor 

carpi radialis brevis (ECRB) muscle belly. This 
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compression supposedly creates a compressive adhesion 

or secondary origin which leads to the unloading of the 

extensor origin at the lateral epicondyle. 

The main goal of resting splints is to hold the wrist 

extensor muscles in a position of rest. One possible theory 

explaining this finding is that the wrist splint allows 

improved immobilization of the wrist extensors in the 

resting position. Jansen et al investigated the amount of 

electrical activity in the wrist extensors by 

electromyography during activity with and without the 

wrist splint and discovered a significant decrease in 

electrical activity using the splint during lifting activities 

compared to no splint.10 Additionally, the wrist extension 

splint is generally visible and serves as a constant reminder 

to avoid using that arm, possibly allowing better pain relief 

than the forearm strap. Furthermore, the wrist splint 

prevents passive stretching of the extensor tendons, thus 

contributing to pain relief. 

Several studies have compared bracing to other treatment 

modalities, and there is a lack of evidence for the long-

term benefit of physical interventions in general.11 In a 

randomized controlled trial, Struijs et al evaluated the 

clinical outcome and cost-effectiveness of 140 patients 

receiving either physical therapy, elbow strap bracing, or a 

combination of both for the treatment of lateral 

epicondylitis at a minimum 1-year follow-up.12 No 

clinically relevant or statistically significant differences 

were found between the groups regarding pain and 

function.  

Despite the frequent use of braces, no definitive evidence 

is present in the current literature concerning their 

effectiveness. Only one study focusing on the comparison 

of two different types of splints in lateral epicondylitis 

treatment was found in our literature survey. Streek et al 

compared a forearm hand splint with a simple elbow band 

and found no difference between them.13 

In our study, a significant improvement for all parameters 

at 6 weeks was obtained in all the three group patients. 

Although the mean difference of pre-treatment and post-

treatment score was maximum for patients who were given 

both tennis elbow forearm brace and wrist extension splint, 

patient compliance was a major concern. Proper 

counselling was inevitable in patients who were given 

wrist extension splint. 

CONCLUSION 

Significant symptomatic relief can be achieved in patients 

with tennis elbow by using either tennis elbow forearm 

brace or wrist extension splint or both. Provided proper 

patient selection and compliance, wrist extension splint 

achieves better symptomatic relief and functional outcome 

as compared to tennis elbow brace. 
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