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Abstract 

Background: Lateral Epicondylitis (LE), also known as "Tennis Elbow," affects the upper 
extremities. Many management methods were tested in clinical studies. No single 
strategy works. Therapeutic ultrasonography can cure lateral epicondylitis noninvasively 
and cheaply. Several studies found a placebo effect. TENS for lateral epicondylitis is 
popular due to its low cost, ease, non-invasiveness, and limited contraindications.  

Objective: The study compares UST and TENS for lateral epicondylitis.  

Methods: After protocol approval, the DMCH Physical Medicine and Rehabilitation 
department conducted this six-month randomized clinical experiment. Lateral 
epicondylitis outpatients were invited. 30 TENS patients and 30 UST patients had lateral 
epicondylitis. Lottery randomization (1:1) separated them into two groups for data 
analysis: Group A: transcutaneous electrical nerve stimulation, NSAIDs, omeprazole, 
therapeutic exercise; Group B: ultrasonography therapy. All patients got conservative 
treatment and therapeutic exercise for 6 weeks. Final follow-up was 6 weeks following 
initial appointment. Participants provided written consent. SPSS 21 analyzed data.  

Results: The study population's mean age was 38.78 ± 6.09 SD (years) [31-50 years], with 
54.1% male and 44.3% female. The mean age of UST and TENS groups was 39.53±6.16 
and 38.03±6.01 SD (years), respectively, and age distribution was similar (P>.05). 93% of 
patients involved the right hand, 7% the left. Baseline grip strength and VAS scores were 
33.63±71 and 33.80±8.38 in USG and TENS groups, respectively. Before intervention, the 
group distribution was homogenous (p>0.05). After 6 weeks, both groups showed 
significant improvement in VAS score and grip strength (UST-2.50±1.43 vs TENS 
3.40±0.97 and UST-40.63±7.66 vs TENS 38.50±9.06; p<.001). Over six weeks, UST group 
had greater VAS and grip strength changes than TENS group (p<0.001).  

Conclusion: Lateral epicondylitis treatment is better with UST than TENS. However, a 
bigger randomized controlled trial is advised due to the study's small sample size. 
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Introduction 
Lateral epicondylitis, also known as tennis elbow, is a 

pathology characterized by pain over the lateral aspect of 

the elbow.1 It occurs most often between the third and 

sixth decades of life and usually affects the dominant 

arm.2 This painful condition of the elbow occurring in 1–

3% of the population. Reported overall age and sex-

adjusted incidence of lateral epicondylitis is 3.4 per 

1000, with a higher incidence among male and female 

patients 40 to 49 years old and 50 to 59 years old, 

respectively.3 It commonly been attributed to the 

inflammation and is thought to result from overuse of the 

extensor carpi radialis brevis (ECRB) muscle by 

repetitive microtrauma resulting in a primary tendinosis 

of the extensor carpi radialis brevis, with or without 

involvement of the extensor digitorum communis 

(EDC).4 In tennis, the predominant activity of the wrist  
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extensors in all strokes might be one explanation for 

predisposition to the condition.5 However, this can 

happen in general population due to overuse of the 

tendon due to any reason mostly associated with work-

related activities. Data suggest that, about fourteen 

percentage of diagnosed lateral epicondylitis patients 

were associated with work-related activities that involve 

repetitive and forceful wrist and hand functions.6 The 

most common symptom is pain which is aggravated by 

gripping, heavy lifting, or simple tasks of daily living. 

This symptoms including pain and loss of function 

compels the patients to withdraw themselves from daily 

activities.7 It has been estimated that up to 30% of 

patients reporting time off work amounting to an average 

4–5 absent work days.8 The Pain does not usually persist 

for longer than 12 months, and over 80% of patients 

would be expected to be better (complete or partial 

recovery) by within a year.9 

 

Although the disease is known since long time but there 

is no general agreement on the precise aetiology and 

pathophysiology of lateral epicondylitis. For that reason, 

no definitive guidelines are available for the treatment of 

this significantly painful and incapacitating condition.10 

More than 40 treatment methods have been 

recommended for lateral epicondylitis over the 

decades.11 Among them non-steroid anti-inflammatory 

drugs along with splinting, exercises, massage, manual 

therapy, physiotherapy were commonly practiced by the 

physicians.12 Besides these, local injection therapy, and 

even sometimes surgery is indicated in refractory cases. 

Nevertheless, still no single treatment is clearly effective 

in the majority of patients.13 For that reason, use of 

instrumental electro physical modalities, ranging from 

ultrasound, extracorporeal shock wave therapy (ESWT), 

transcutaneous electrical nerve stimulation (TENS) to 

laser therapy were trialed for several times and have been 

practiced for the treatment of lateral epicondylitis in 

recent years.14 Ultrasonography, is thought to be helpful 

for lateral epicondylitis particularly due to its thermal 

and mechanical effects on the target tissue leading to 

increased metabolism, circulation, extensibility of 

connective tissue, and tissue regeneration. However, 

several randomized, double-blind, placebo-controlled 

trial found these tools is not much effective for a large 

treatment effect than placebo.15 Whereas, Schleicher et 

al., concluded that during the acute phase ultrasound is 

helpful.16 Transcutaneous electrical nerve stimulation 

(TENS) is an inexpensive, safe, non-pharmacological 

form of analgesia. It can be used in various clinical 

settings.17 Studies suggest that it have beneficial effects 

in treatment of lateral epicondylitis. Moreover, as it is 

simple to apply, it promotes self-management. Shin et 

al., showed a decrease in mean pain intensity after 5 

days, but the brief treatment period and small sample (n 

= 12 per group) restrict robust inferences.18 Weng et al., 

showed a positive outcome for TENS and a reduction in 

pain.19 

 

Objectives 

To find out the comparative effectiveness of TENS over 

UST in lateral epicondylitis. 

 
Methods 
After protocol approval, the DMCH Physical Medicine 

and Rehabilitation department conducted this six-month 

randomized clinical experiment. Lateral epicondylitis 

outpatients were invited. 30 TENS patients and 30 UST 

patients had lateral epicondylitis. Lottery randomization 

(1:1) separated them into two groups for data analysis: 

Group A: transcutaneous electrical nerve stimulation, 

NSAIDs, omeprazole, therapeutic exercise; Group B: 

ultrasonography therapy. All patients got conservative 

treatment and therapeutic exercise for 6 weeks. Final 

follow-up was 6 weeks following initial appointment. 

Participants provided written consent. 

 

Inclusion Criteria 

Age: 30 to 50 years 

Sex: Both sex  

Pain lasting for more than 3 weeks over lateral 

epicondyle of dominant hand 

Tenderness over lateral elbow region of dominant hand 

Pain with any two of the following three tests:  

 

Exclusion Criteria 

Bilateral lateral epicondylitis. 

Any nodule ulcer or ganglion on lateral epicondyle. 

Any surgery around elbow.  

Trauma over elbow. 

Systemic metabolic disease- DM, thyroid disease. 

Chronic inflammatory diseases-Rheumatoid arthritis, 

Seronegative spondyloarthopathy. 

Cervical spondylosis. 

Carpal tunnel syndrome. 

Intralesional injection over the site with corticosteroid or 

local anesthetic in last 6 months. 

Any peripheral nerve injury. 

 

Data Processing and Analysis 

Statistical analysis wasperformed using the statistical 

program Statistical Package for Social Science (SPSS) 

version 21.0. Continuous variables (age, etc) were 

expressed as mean ± SD and comparison of both group 

was measures by student-t test. Nominal variables 

(gender etc.) were expressed as number and percentage. 

For comparisons between means of same groups in 

different time was calculated by paired t-test and 

comparison in between group was measured by 

independent-t test. In all cases statistical significance was 

considered < 0.05. 

 
Results 
Out of 60 LE patients, majority were from age group 30 

to 35 years. The mean age of patients was 38.78 ± 6.09. 

Minimum age of the patients was 30 and maximum age 

of the patients was 50. 
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Figure 1: Age distribution of the patients 

 

Overall, 54.1% patients were male and 44.3% patients were female. Of 30 patients in UST group, 60% were male and 40% 

were female. Similarly, in TENS group, 50% was female and 50% were male patients. 

 

 
Figure 2: Sex distribution of the patients 

 

Of 60 patients, majority 97% patients had tenderness, 17% patients had swelling and 7% patients had elevated joint 

temperature as the symptoms of lateral epicondylitis. Only 2% patients had crepitus in joint movement. Total of 33% 

patients had pain for last two to six months. Long term pain like pain duration for more than one year was common for 

28% patients. 22% patients had pain for less than one month and 17% patients had pain for last seven months to one year. 

 

Table 1: Clinical presentation and duration of pain among patients (n=60) 

Clinical presentation  Frequency Percentage (%) 

Tenderness 58 96.7 

Swelling 10 16.7 

Elevated joint temperature 04 6.7 

Crepitus in joint movement 01 1.7 

Positive Cosen’s test 60 100% 

Positive Mill’s test 60 100% 

Duration of pain 

Less than one month 13 21.7 

Two to six months 20 33.3 

Seven months to one year 10 16.7 

More than one year 17 28.3 
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The baseline VAS score was 7.47±1.28 in UST group and 7.07±1.63 in TENS group. The difference was not statistically 

significant (p>0.05). Base line grip strength was 33.63±71 in UST and 33.80±8.38 in TENS group. The distribution was 

homogenous (p>0.05). 

 

Table 2: Comparison of baseline data between two groups for Grip strength and VAS (n=60) 

Variables Groups Baseline 

(mean±SD) 

P-value 

VAS UST 7.47±1.28 0.24 

TENS 7.07±1.63  

Grip Strength UST 33.63±7.21 0.93 

TENS 33.80±8.38  

P-value is determined by independent samples T-test 

 

For UST, the VAS and grip strength both had significant (p < 0.05) changes from (7.47±1.30) to (2.50±1.43) and 

(33.63±7.21) to (40.63±7.66) respectively. Also, for TENS, the VAS and grip strength both has significant (p < 0.05) 

changes from (7.07±1.63) to (3.40±0.97) and from (33.80±8.38) to (38.50±9.06). 

 

Table 3: Comparison of baseline data and week 6 data for Grip strength and VAS for both groups, (n=60) 

Variables Groups Baseline 

(mean±SD) 

Week 6 

(mean±SD) 

P-value 

VAS UST 7.47±1.30 2.50±1.43 <0.001 

TENS 7.07±1.63 3.40±0.97 <0.001 

Grip Strength UST 33.63±7.21 40.63±7.66 <0.001 

TENS 33.80±8.38 38.50±9.06 <0.001 

P-value is determined by paired-t test 

 

The changes in VAS and grip strength over six weeks was significantly higher in UST group than TENS group (p<0.001). 

 

Table 4: Comparison of changes in VAS and Grip strength between two groups 

Variables UST 

(mean ± SD) 

TENS 

(mean ± SD) 

P-value 

VAS 4.97±1.67 3.67±1.71 <0.001 

Grip strength -7.00±1.74 -4.70±2.63 <0.001 

P-value is determined by independent samples t-test 

 

Patients’ satisfaction after treatment was assessed using CGI score. The lower the score in CGI the higher the satisfaction. 

Mean CGI score was significantly higher in UST group than TENS group (1.8±0.96 vs. 2.4±1.04, p<0.05). 

 

Table 5: Comparison of two groups using CGI values (n=60) 

Variable UST 

N (%) 

TENS 

N (%) 

p-value 

CGI score (mean±SD) 1.8±0.96 2.4±1.04 0.013 

P value determined by Student’s 

 

Discussion 
Total 60 patients of lateral epicondylitis were taken for 

this study. Thirty patients were selected for UST group 

and another 30 for TENS group by randomization.20 

Patients aged between 30 to 50 years were included in 

this study. Mean age of all patients was 38.78±6.09 years. 

Majority patient belonged to younger age group 30 to 35 

years. Thirty three percent patients of UST group and 

43% patients of TENS group were aged between 30 to 

35 years. This finding is concordant with that of Varghese 

et al.21 They studied patients between 20 to 60 years and 

found that majority (60%) patients belonged to the 

younger age group 20–40 years. This is consistent as 

Vaquero-Picado et al., noted that lateral epicondylitis 

mainly affects middle-aged patients.22 Coonrad et al., 

noted that tennis elbow is four time more common in the 

fourth decade of life.23 

Majority patients were male in this study. Among UST 

group 60% patients were male and among TENS group 

50% patients were male. Overall, 54.1% patients were 

male and 44.3% patients were female. Varghese et al.,  
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similarly found 53.3% male patients and 46.7% female 

patients in their study entitled “Socio-demographics and 

clinical profile of patients with lateral epicondylitis”.21 

Also, Ahmed et al., in his thesis regarding risk factors of 

tennis elbow attending in a tertiary care hospital in 

Dhaka found that 53.3% patients were male and 46.7% 

patients were female in his study.24 Majority patients 

came from urban area (60%) and 40% patients came 

from rural area. This is concordant with the findings of 

Ahmed et al.24 He reported 51.7% patients coming from 

urban area and 48.3% patients coming from rural area. In 

this study majority patients (40%) completed SSC or 

attended classes below SSC and 28.3% patients were 

illiterate overall. This higher than the proportion of 

illiterate patients (6.7%) found in the study by Ahmed et 

al.24 In his study he found 30% patients completing SSC. 

It was observed that lateral epicondylitis are more 

common in hard workers. Shiri et al., found that of 

occupational risk factors, forceful activities, high force 

combined with high repetition or awkward posture and 

awkward postures are associated with epicondylitis.25 

Vaquero-Picado et al., noted that any activity involving 

excessive and repetitive use of extensor muscles of 

elbow (for example tennis, playing an instrument, typing, 

manual work) may cause the tendinosis.22 This explains 

why hard manual workers were proportionately high in 

this study. 

 

Majority patients had monthly income below 10000 taka 

in both groups. As majority patients were hard manual 

workers and as manual workers are more likely to be paid 

low wages this explain the economic distribution of the 

study. The most common presentation was tenderness 

over lateral epicondyle (96.7%) followed in decreasing 

order by swelling (16.7%), elevated joint temperature 

(6.7%) and crepitus in joint movement (1.7%). Mill’s test 

and Cosen’s test were positive in hundred percent cases. 

This is comparable with the findings of Varghese et al.,.21 

They found tenderness in 95% patients, swelling in 

13.3% patients and elevated joint temperature in 8.3% 

patients. They also found positive Mill’s test and Cosen’s 

test in 100% patients. Duration of pain was more than 

one year in 28.3% patients and less than one year in 

71.7% patients. This is comparable with the findings of 

Varghese et al., who reported 61.7% patients having 

illness for more than one year 38.3% patients having 

illness for less than one year.21 Lateral epicondylitis 

commonly affects dominant hand. Nirschl et al., noted 

that 75% cases of lateral epicondylitis occur in dominant 

arm.26 In the present study 93% patients had involvement 

of right hand 7% had involvement of left hand. In this 

study patients’ pain was assessed using VAS score and 

strength of the affected arm was assessed by grip 

strength. Baseline VAS score was 7.47±1.28 in UST 

group and 7.07±1.63 in TENS group with the difference 

being statistically non-significant (p>0.05). Base line 

grip strength was 33.63±71 in UST and 33.80±8.38 in 

TENS group. The distribution was statistically similar 

(p>0.05). Shamsi et al., found a baseline VAS score of  

 

7.63±1.34 in UST group and 6.57±1.41 in TENS group  

in a similar study entitled “Comparative Study of 

Ultrasound and Tens in the Management of Tennis 

Elbow”.27  

 

In both UST group and TENS group reduction in VAS 

score from baseline to after two weeks of treatment was 

statistically significant. In UST group VAS score reduced 

from 7.47±1.30 to 2.50±1.43 (p<0.001). In TENS group 

VAS score improved from 7.07±1.63 to 3.40±0.97. 

Shamsi et al., treated their patients for 5 weeks and 

reported a similar reduction in VAS score after treatment 

in both groups.27 In their study VAS score improved from 

7.63±1.24 to 0.43±0.46 in UST group (p<0.001) and 

from 6.57±1.41 to 2.81±1.15 in TENS group (p<0.001). 

Grips strength improved from 33.63±7.21 to 40.63±7.66 

in UST group and 33.80±8.38 to 38.50±9.06 in TENS 

group. In both groups the improvement was statistically 

significant (p<0.001). Oken et al., compared the effect of 

ultrasound therapy with laser therapy and brace therapy 

in lateral epicondylitis patients.28 In contrast to present 

study, they did not find any improvement in grip strength 

over 2 weeks of UST treatment for lateral epicondylitis. 

Palekar compared conventional TENS with 

phonophoresis for lateral epicondylitis 56 and found grip 

strength improved from 30.27±7.69 to 37.77±6.37 in 

TENS group. Oken et al., found laser therapy superior 

and Palekar found phonophoresis therapy superior.28 

Other therapies than UST and TENS was beyond the 

scope of this study, but a comparison to UST group and 

TENS group of their studied shows the UST treatment 

had better improvement of lateral epicondylitis 

associated grip strength reduction in the present study. 

UST mediated changes in VAS score and Grip strength 

were statistically higher than that of TENS mediated 

changes (p<0.001). Also, patient satisfaction as measures 

by CGI six-point scale in the study was found to be 

significantly higher in UST group in this study. Shamsi 

et al., came to a similar conclusion in their comparison 

of UST and TENS group.27 They also noted that changes 

made by UST was superior to TEN treatments in lateral 

epicondylitis. Various modalities of treatment are being 

tested for Tennis Elbow with variable reports on their 

effect.29-34 Among them UST and TENS are two common 

modalities applied. In the present study UST was found 

to be superior in reduction of pain and gain of strength in 

Tennis Elbow patients. 

 

Conclusion 
Overall improvement is noticed following UST and 

TENS therapy. But significantly higher changes is 

noticed in patients who received UST therapy than TENS 

therapy as evidenced by improvement of both VAS score 

and Grip strength score. As a result, it can be concluded 

that UST is relatively safe and effective technique as a 

treatment option of lateral epicondylitis. However, 

further larger studies are needed to finalize the comment. 
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