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Abstract

Achilles tendinitis is a common musculoskeletal disorder characterized by inflammation and degeneration of the Achilles tendon, which connects calf muscle to the heel bone. This case study is undertaken to evaluate the effectiveness of eccentric loading exercises in reducing pain, improving tendon strength, and enhancing functional outcomes in patients with Achilles tendinitis. 64-year-old male shopkeeper diagnosed with Achilles tendinitis was assessed for pain pre and post intervention using the Visual Analog Scale (VAS). Eccentric loading exercise was given for the duration of 6 weeks. VAS score decreased from 7/10 (pre – intervention) to 3/10 (post-intervention) following the eccentric loading exercise program. Eccentric loading exercise effectively reduced pain in patient with Achilles tendinitis.
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INTRODUCTION
Achilles tendinitis is a common overuse injury characterized by pain, stiffness and reduced functional ability of the Achilles tendon. It is especially prevalent among athletes, particularly runners, accounting for about 5–9% of cases in elite runners, highlighting its significant impact in sports medicine. The etiology of Achilles tendinitis is multifactorial, with overuse, mechanical overload, and repetitive stress being the primary contributors that cause microtrauma and inflammation. Intrinsic factors such as biomechanical abnormalities, overpronation, and tight calf muscles, along with extrinsic factors like improper footwear  and  sudden  changes  in  training intensity, can further aggravate the condition[1].
The Achilles tendon is formed by the convergence of the gastrocnemius and soleus muscles. The soleus muscle lies deep to the gastrocnemius and originates from the posterior surface of the upper tibia. The tendon inserts into the posterior surface of the calcaneus, just below the posterior- superior calcaneal tuberosity. Unlike other tendons, the Achilles tendon is not enclosed within a true synovial sheath but is surrounded by a paratenon consisting of a single layer of cells. This paratenon connects to the tendon through a series of transverse vincula that serve as passageways for blood vessels. Additionally, the Achilles tendon receives its blood supply from vessels that arise at the musculotendinous and osteotendinous junctions[2].
Clinically, patients with Achilles tendinitis typically present with pain and stiffness in the posterior aspect of the ankle, which worsens with activity and improves with rest. Morning stiffness and tenderness along the tendon, especially at its insertion on the calcaneus, are characteristic findings. In chronic cases, swelling and crepitus may also be present[1].
The causes and mechanisms of Achilles tendinitis can be classified into intrinsic and extrinsic factors: Intrinsic factors include anatomical abnormalities, age, sex, metabolic dysfunction, foot deformities, limb length discrepancy (dysmetria), muscle weakness or imbalance, gastrocnemius dysfunction, anatomical variations of the plantaris muscle, poor tendon vascularization, torsion of the Achilles tendon, fascicle slippage, and lateral ankle instability.
Extrinsic factors involve mechanical overload, repetitive stress, use of inadequate or worn-out equipment, obesity, certain medications (such as corticosteroids, anabolic steroids, and fluoroquinolones), improper footwear, insufficient warm-up or stretching, training on hard surfaces, and direct trauma[3].
The incidence of Achilles tendinitis is estimated to be around 7–9% among elite runners, highlighting its significant impact in the field of sports medicine[1].
Pathophysiology of Achilles Tendinitis
The pathophysiology of Achilles tendinitis involves a complex interaction between inflammatory and degenerative processes. In the early stages, repetitive microtrauma to the tendon triggers an acute inflammatory response. Macrophages and neutrophils infiltrate the affected area, releasing pro-inflammatory cytokines such as interleukin-1 beta (IL-1β) and tumor necrosis factor alpha (TNF-α), along with reactive oxygen species, all of which contribute to pain and tissue injury. As the condition becomes chronic, inflammation subsides, giving rise to a degenerative, non- inflammatory phase known as tendinosis. In this stage, inflammatory cells are replaced by fibroblasts and myofibroblasts, leading to an imbalance between extracellular matrix (ECM) synthesis and degradation. Hyperactive tenocytes proliferate excessively, producing disorganized and weakened collagen fibers. The accumulation of proteoglycans and glycosaminoglycans further disrupts the tendon’s structural integrity. Additionally, the upregulation of matrix metalloproteinases (MMPs) and the downregulation of their natural inhibitors, tissue inhibitors of metalloproteinases (TIMPs), accelerate ECM breakdown. Together, these cellular and molecular changes transform a healthy, resilient tendon into one that is structurally compromised, painful, and functionally impaired[1].
Fig. 1: Pathogenesis of Achilles tendinitis
MATERIALS & METHODS
The study was conducted in the outpatient department of Physical Therapy after obtaining informed consent from the patient. The participant was a 64-year-old male shopkeeper diagnosed clinically with chronic Achilles tendinitis, with symptoms persisting for approximately 8 months prior to intervention. The patient reported posterior ankle pain and morning stiffness, aggravated by prolonged standing and walking during occupational activities. Baseline functional limitation included  difficulty  in initiating walking in the morning and pain during prolonged weight-bearing. Prior to enrollment, the patient had received intermittent conservative management, including rest and occasional use of oral analgesics, with no structured physiotherapy or exercise-based rehabilitation. Before the intervention, pain intensity was assessed using the Visual Analog Scale (VAS). No objective assessment of tendon strength or functional performance was performed at baseline.
Fig. 2: Site of achilles tendinitis 
Figure 3: Visual analog scale 

Intervention protocol
The treatment consisted of an eccentric loading exercise program targeting the Achilles tendon. Prior to each session, the patient performed a brief warm-up of five minutes, consisting of gentle ankle range-of-motion exercises. No additional stretching exercises were prescribed during the intervention period. The patient was instructed to stand on a step with the forefoot placed on the edge, heels elevated, and knees maintained in extension. From this position, the unaffected leg was lifted, and the affected heel was slowly lowered to the maximum tolerable range and held for 10 seconds. The unaffected leg was then used to assist in returning to the starting position, which was also held for 10 seconds. The exercise was performed for three sets of 15 repetitions, with a one-minute rest interval between sets. The program was carried out once daily, five days per week, for six weeks. The patient was advised to avoid high-impact activities and ensure adequate rest between sessions.
OUTCOME MEASURE
To pain level documentation: visual analog scale
Outcomes were assessed at baseline (pre-treatment) and again after 2, 4, and 6 weeks of treatment. Pain intensity was measured using the Visual Analog Scale (VAS), where 0 indicates “no pain” and 10 indicates “the worst pain imaginable.” Patients were instructed to record their pain level immediately upon waking each morning.
Eccentric Loading Exercise Protocol
Patients were instructed to perform eccentric heel drop exercises on a step. They stood with the forefeet (balls of the toes) positioned on the edge of a step, heels elevated, and knees extended. From this position, the unaffected leg was lifted off the step, and the affected heel was slowly lowered to its maximum range, maintaining the position for 10 seconds. The unaffected leg was then placed back on the step to assist in raising the body to the starting position, which was also held for 10 seconds. This sequence was repeated for three sets of 15 repetitions, with a one-minute rest between sets. The exercise program was performed once daily, five days per week, over a period of six weeks.
RESULT
	Time Point	VAS Score
	Week 0 (pre- intervention)	7/10
	Week 2	5/10
	Week 4	4/10
	Week 6	3/10

Table 1: Progression of VAS Scores During intervention 
Fig. 4: Starting position of eccentric loading exercise 
Fig. 5: Controlled raising to end range of ankle planter flexion 
Fig. 6: Controlled single-leg lowering in to end range ankle dorsiflexion
DISCUSSION
The purpose of this study is to investigate the effect of eccentric loading exercise on pain reduction and functional improvement in individuals with Achilles tendinitis. Eccentric loading in this study was performed using the heel-drop protocol, which specifically targets the Achilles tendon through controlled lengthening contractions. Pain was assessed using the Visual Analog Scale (VAS), while functional improvement was assessed through clinical observation and reported outcomes. As known, Achilles tendinitis is a common overuse injury, particularly in athletes and individuals engaged in repetitive loading activities, where maintaining tendon strength and flexibility plays a crucial role in performance and injury prevention.
The research conducted by Beyer, et al. (2015) and Prudêncio, et al. (2023)[4] demonstrated that eccentric training significantly reduces pain and improves tendon function, establishing it as an effective first-line management strategy. Similarly, Jayaseelan, et al. (2019)[7] reported that eccentric exercise helps in tendon remodeling and improves dynamic load tolerance. However, studies such as Ranganathan, et al. (2016) and Malliaras, et al. (2018) suggest that while eccentric exercise is beneficial, other protocols like heavy slow resistance (HSR) training may provide comparable or even superior outcomes in certain populations.
Thus, while several studies support the effectiveness of eccentric loading exercise in managing Achilles tendinitis, conflicting evidence exists regarding its superiority over other loading strategies.
As the conclusion remains unclear, further research with larger sample sizes and long-term follow-up is required to determine the most effective rehabilitation protocol for Achilles tendinitis.
CONCLUSION
This study found that the eccentric Loading Exercise in Achilles tendinitis patients gives good prognosis in regards to the pain score which was assessed using VAS, it showed a significant decline in pain score from week 1 to week 6.
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