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Abstract 
Achilles tendinopathy is a common clinical entity for which various modalities have been tried with 

variable results. This study was undertaken to compare the functional outcomes in patients of Achilles 

tendinopathy treated with eccentric exercises and shockwave therapy. 76 patients were included in the 

study and were randomly divided in two groups. Patients in Group 1 were treated with eccentric 

exercises and in Group 2 were treated with shock wave therapy.6 patients from Group 1 and 2 patients 

from Group 2 did not complete the duration of follow up and were excluded from the final analysis. 

Functional outcomes were evaluated using VAS scores and R-FFI scores at the start of intervention and 

at 6, 12 and 24 weeks. Patients in both groups showed significant improvement (p<0.01) across both the 

measures of outcome at each follow up visit. This indicated that both these modalities are effective in the 

treatment of Achilles tendinopathy. The difference in results was also significant (p<0.01) when patients 

in Group 1 were compared with those in Group 2 indicating that eccentric exercises delivered better 

functional outcomes than shockwave therapy. 
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Introduction  

Achilles tendinopathy is a difficult clinical problem. It occurs as an overuse injury in young 

active people, particularly runners and walkers [1, 2]. Essentially it is a failed healing response 

to injury with haphazard proliferation of tenocytes, some evidence of degeneration in tendon 

cells, disruption of collagen fibres and subsequent increase in non-collagenous matrix [3]. 

Various modalities have been proposed for the treatment of this condition like rest, strength 

and flexibilityexercises, anti-inflammatory agents, corticosteroids, adjuvant use of night splints 
[4], adjuvant use of air heel brace [5, 6], therapeutic ultrasound [7], shockwave therapy [8] and 

prolotherapy [9]. However the results have not been conclusive. A Cochrane review showed 

that there was insufficient evidence from the randomized clinical trials to determine which of 

more than 20 methods was the most appropriate to manage this condition [10]. 

Stanish et al. [11, 12] described the concept of eccentric exercises as treatment for tendinopathy 

and is based on the belief that tendon injuries often occur during the eccentric phase of muscle 

work and eccentric loading exercises probably help by promoting collagen fiber cross-linkage 

formation within the tendon. Various studies have demonstrated the effectiveness of the 

eccentric exercise regime [13-19]. 

The rationale, proposed to use low energy shockwave treatment, for addressing, the failed 

healing response is that it stimulates soft-tissue healing, enhances angiogenesis, and inhibits 

pain receptors [20, 21, 22]. Pilot studies investigating the effects of shock wave therapy on 

Achilles tendinopathy have been promising [23, 24, 25], and randomized controlled trials, which 

used repetitive shock wave treatment without local anesthesia at weekly intervals with a 

primary follow-up of at least twelve weeks after treatment, found that shock wave therapy in 

the treatment of midsubstance Achilles tendinopathy was substantially more effective than 

other treatments [26, 27, 28]. 

This study was designed to compare the efficacy of these two modalities in treating patients of 

Achilles tendinopathy.
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Material and methods 

This prospective study was carried out at KD Medical 

College, Mathura, a 500 bedded hospital with teaching 

facilities. Patients who presented in the Outpatients 

Department between January 2018 and July 2019 with heel 

pain and in whom Achilles tendinopathy was diagnosed based 

on a clinical assessment and musculoskeletal ultrasound using 

the following criteria were included in this study. 

 Insidious onset of pain in the region of the Achilles 

tendon, aggravated by weight bearing activity; 

 Pain located 2 to 6 cm proximal to the Achilles tendon 

insertion upon palpation. 

 Gray-scale musculoskeletal ultrasound of the Achilles 

tendon showing diffuse or local thickening with or 

without irregular fibre orientation and hypoechoic areas 

within the mid-portion of the Achilles tendon 

 

The patients had to meet the following additional criterion to 

be included in this study.  

1. Aged 18 years or greater; 

2. Achilles tendon symptoms (pain) present for a minimum 

of two months; 

3. Report having pain rated at least 3 out of 10 on a VAS of 

score of 1-10 

4. Be able to walk household distances (more than 50 m) 

without the aid of a walker, crutches or cane; 

5. Be willing to attempt to not use additional treatments 

(such as shoe modifications, physiotherapy, foot 

orthoses/bracing, injections, or surgery) for the Achilles 

pain during the trial (12 weeks); 

 

Patients who had any of the following conditions were 

excluded from this study 

1. Pregnancy 

2. Previous Achilles tendon surgery in the symptomatic 

lower limb 

3. Previous Achilles tendon rupture in the symptomatic 

lower limb 

4. Inflammatory arthritis (e.g. ankylosing spondylitis); 

5. Metabolic or endocrine disorders (e.g. type I or II 

diabetes); 

6. Treatment with heel lifts or calf muscle eccentric exercise 

within the previous three months; 

7. Injection of local anaesthetic, corticosteroid or other 

pharmaceutical agent into the Achilles tendon or 

surrounding area within the previous three months; 

 

Patients were told to stop all anti inflammatory medications 

and report 7 days later when baseline VAS and FFI-R scores 

were recorded and patients were randomly allotted one of the 

following groups  

Group A - Treated by eccentric exercise training 

Group B - Treated by shockwave therapy 

Group A patients were then introduced into the calf muscle 

eccentric exercise program based on the Alfredson [14] 

method, but with gradual introduction of the exercises. In the 

beginning, the loading consisted of the body weight. The 

patients were standing with all their body weight on their 

affected leg. From an upright body position and standing with 

all body weight on the forefoot, with the ankle joint in 

plantarflexion, the calf muscle was loaded by having the 

patient lower the affected limb down by dorsiflexing the ankle 

until the heel was well below the level of the step with the 

ankle in maximum dorsiflexion. The exercises were 

performed with the knee straight to eccentrically load the 

gastrocnemius and with the knee flexed to eccentrically load 

the soleus. Patients only loaded the calf muscle eccentrically; 

no concentric loading was performed, as the patients were 

instructed to use the unaffected leg and/or their arms to get 

back to the start position. Patients aimed to complete 3 sets of 

15 repetitions with 1 minute of rest between the sets twice a 

day 7 days per week for 12 weeks. Patients started with one 

set of 10 repetitions on the first day of exercises and gradually 

progressed to 3 sets of 15 repetitions by the seventh day, 

aiming to complete 3 sets of 15 repetitions twice a day by the 

second week of treatment. They were advised to continue the 

exercises through mild or moderate pain, stopping only if the 

pain became unbearable. 

When these exercises could be completed with no pain or 

discomfort, the patients progressed to carry a rucksack 

containing 5 kg of books. They were advised to continue to 

add weight in multiples of 5 kg if they did not experience pain 

in the Achilles tendon by the end of the third set of the 

eccentric exercises. Patients were asked to refrain from other 

forms of physical therapy intervention. They were informed 

that calf muscle soreness and increased pain in the Achilles 

insertion could appear during the first 2 weeks of eccentric 

training. At 6 weeks, the patients were told to slowly return to 

their previous activity. 

Patients were also advised to apply ice over and around the 

Achilles tendon for 15 min following completion of each 

exercise session. They were allowed to undertake their usual 

activities (rather than complete rest) after receiving the 

intervention, provided the amount of pain they experience in 

the Achilles tendon pain does not exceed level 5 on a 0–10 

pain scale, where 0 is no pain and 10 is worst pain imaginable 

during exercise/activity.  

Patients in Group 2 were treated with shockwave therapy. 

Three sessions of 2000 pulses at a frequency of eight pulses 

per second were given at weekly intervals according to the 

recommendation by Rompe et al. [18] The area of tenderness 

was treated in a circumferential pattern starting from the area 

of maximal tenderness. No local anaesthesis was used. 

All patients were followed up and assessed at 6,12 and 24 

weeks after starting treatment. For VAS scores and Revised 

Foot Function Index [29] score, which has been noted to be a 

well-developed measure of foot health related quality of life. 
[30]. The FFI-RS questionnaire consists of 34 questions 

grouped into 5 subcategories: pain (7 questions), stiffness (7 

questions), difficulty (11 questions), activity limitation (3 

questions), and social issues (6 questions). The answers are 

represented by a 4-level Likert scale. The numerical 5 is not a 

Likert scale; it is an option that the particular question is not 

applicable. The scoring of the FFI-R is based on the 

assumption that the severity of impairment in foot function is 

determined by the combination of pain, stiffness, difficulty, 

activity limitation, and psychosocial scales. A score is derived 

for each item by marking the patient experience on the 

choices displayed on a Likert scale. For example, on the pain 

subscale, grade 1 corresponds to no pain and 4 corresponds to 

worst pain imaginable. The numerical 5 is not used as a score 

but is used to indicate that the subscale question is not 

applicable for the patient. To obtain a subscale score, the item 

scores for a subscale are added and divided by the maximum 

total possible for the subscale items that the patient indicated 

were applicable, after which they are multiplied by 100.This 

method of scoring was applied to all subscales. The FFI-R 

short form score was the average of the five subscale scores. 

The significance level was established at a p value of less than 

0.05. 
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Compliance was assessed by direct questioning as to whether 

they completed the exercise regime as instructed.  

 

Results 

76 patients satisfied our criterion and were included in the 

study. 38 patients were randomly allocated to each group.  

Of these 68 (88.1%) patients completed the entire 12-week 

program. 8(11.9%) patients did not complete the treatment 

due to perceived failure. Of these 6 patients were from Group 

1and 2 were from Group 2. These 8 patients were excluded 

from the final analysis. A total of 68 patients, (32 patients 

from Group 1 and 36 patients from Group 2) were available 

for final analysis. The mean age of patients in group 1 was 

42.4 years, while those in Group 2 was 43.6 years. In Group 1 

there were 18 males and 14 females whereas in group 2 there 

were 20 males and 16 females. Mean duration of symptoms in 

Group 1 was 17 weeks and in Group 2 was 19 weeks. 

 

Table 1: Demographic data on 68 patients available for final 

analysis 
 

 Group 1 Group 2 

Mean Age (yrs) 42.4 43.6 

Sex- M/F 18/14 20/16 

Mean BMI (kg/m2) 26.2 25.8 

Mean Duration of symptoms (in weeks) 17 19 

 

The mean VAS in Group 1 prior to treatment was 7.3. By 6 

weeks post-treatment, this had reduced to 2.8 (p < 0.01 on 

original VAS score), and 12 weeks post treatment to 1.8 (p < 

0.01 on original VAS score) and 24 weeks post treatment it 

was 1.1. (p < 0.01 on original VAS score). 

The mean VAS in Group 2 prior to treatment was 7.5. By 6 

weeks post-treatment, this had reduced t0 3.4 (p < 0.01 on 

original VAS score), at 12 weeks post treatment to 2.7(p < 

0.01 on original VAS score) and 24 weeks postoperatively it 

was 2.3 (p < 0.01 on original VAS score) 

 
Table 2: Mean VAS scores over period of time 

 

 Baseline 6 Weeks 12 Weeks 24 Weeks 

Group 1 7.3 2.9 (60.2 %) 1.8 (75.3 %) 1.1 (84.9 %) 

Group 2 7.5 3.4 (54.6 %) 2.7 9 (64 %) 2.3 (69.3 %) 

 

 
 

Fig 1: Mean VAS Scores of two groups over period of time 

 

 
 

Fig 2: Percentage Change in VAS Score over Time 

 

The mean R FFI score in Group A prior to treatment was 

72.8. By 6 weeks post-treatment, this had reduced to 43.8 (p 

< 0.01 on original VAS score), at 3 months post treatment to 

38.7 (p < 0.01 on original VAS score) and 6 months post 

treatment it was 36.6 (p < 0.01 on original VAS score). The 

mean VAS in Group B prior to treatment was 71.6. By 6 

weeks post-treatment, this had reduced t0 52.8 (p < 0.01 on 

original VAS score), and 3 months post treatment to 46.4(p < 

0.01 on original VAS score) and 6 months post intervention it 

was 42.8 (p < 0.01 on original VAS score). 
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Table 3: Mean R FFI scores over period of time 

 

 Baseline 6 Weeks 12 Weeks 24 Weeks 

Group 1 72.8 43.8 (39.7 %) 38.7 (46.8 %) 36.6 (49.7 %) 

Group 2 71.6 52.8 (23.7%) 46.4 (32.1%) 42.8 (37.4 %) 

 

 
 

Fig 3: Mean R-FFI Score over period of time 

 

 
 

Fig 4: Percentage Change in R-FFI Score over Time 

 

Discussion 

Achilles tendinopathy is a very common clinical entity, 

presenting mostly in young, active people and causes 

significant morbidity. Various modalities have been tried to 

alleviate pain and improve function in these patients, but have 

met with variable results. In case of failure of non operative 

treatments, surgery is advised, but there has been no data from 

prospective, randomized, controlled trials [32-35] and our 

understanding about surgery in this condition is based on 

descriptive studies. Eccentric training of calf muscles has 

been developed as an alternative to surgery and studies have 

demonstrated that painful eccentric calf- muscle training can 

provide excellent short-term results in up to 89% of patients 

with chronic painful midsubstance Achilles tendinopathy [14-

16, 36] Results of our study are in line with these studies 

demonstrating effectiveness of eccentric exercises. In our 

study at 6 weeks patients in Group 1 group showed 

significantly better results than baseline values. VAS score in 

Group 1 improved from 7.3 to 2.9 (p value <0.01). whereas R 

FFI score improved from 72.8 to 43.8 (p value <0.01). Similar 

trend was seen when improvement in VAS and R-FFI scores 

were compared at 12 and 24 weeks. However, the good 

results of eccentric exercises have been challenged by certain 

investigators like Sayana et al. [19], Woodley et al. [37] and 

Kingma et al. [38] 

Low energy shockwave therapy has also been demonstrated to 

have beneficial effects in this condition. Studies by Astore et 

al. [23], Perlick et al. [24] and Peers et al. [25], found that shock 

wave therapy in the treatment of midsubstance Achilles 

tendinopathy was substantially more effective than other 

treatments. The results of our study were similar to these 

studies. In our study at 6 weeks patients in Group 2 group 

showed significantly better results than baseline values. VAS 

score in Group 1 improved from7.5 to 3.4 (p value<.01). 

whereas R FFI score improved from 71.6 to 52.8 (p value 

<0.01). Similar trend was seen when improvement in VAS 

and R-FFI scores were compared at 12 and 24 weeks. 

However Costa et al. [26] in a randomized, placebo-controlled 

trial in forty-nine patients with Achilles tendinopathy, found 

no difference in pain relief between the shock wave therapy 

group and the control group. 

The limitation of our study was the small number of patients 

in each group. We had followed strict inclusion criterion. This 

contributed to minimizing the effects of confounding 

variables but also led to the decrease in the number of 

patients. Absence of blinding was another limitation of this 

study. 

In our study the difference was found to be significant (p 
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value <0.01) when results between Group 1 and Group 2 were 

compared at every follow up visit, indicating that eccentric 

loading was better than shockwave therapy in the 

management of these patients whereas Rompe et al. [20], in a 

study of seventy-five patients with a chronic recalcitrant 

tendinopathy of the midsubstance of the Achilles tendon 

found that eccentric loading and shock wave therapy did not 

differ significantly, in functional outcomes but they showed 

substantially better results than the wait-and-see policy. 

Rompe et al. [31] in another study found that the combined 

approach of painful eccentric loading plus repetitive low-

energy SWT produced significantly better results than 

eccentric calf muscle training alone. In our study we did not 

study the effects of combined therapy. Another finding was 

that in both the groups, improvement seen in the first 3 

months was more than compared to the period between 3- 6 

months, but in both the groups, results at 6 months were better 

than at 3 months. We could not find any explanation for this 

observation. 

 

Conclusion 

Based on the above findings we concluded that both eccentric 

exercises and shock wave therapy are effective in the 

treatment of Achilles tendinopathy with eccentric exercises 

showing better results than shockwave therapy in terms of 

functional improvement. However larger multicenter studies 

are required to further establish their efficacy. 
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