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Abstract
Treatment of tendon injuries is a subject of frequent debate in sports medicine and physiotherapy. Achilles and 

patellar tendinopathy is a common, painful, overuse disorder, and is associated with a failure of the tendon repair 
process they have a low potential for healing with the usual techniques. 

Therefore, new treatments for tendinopaties drawn from the existing literature as well as from their own experience 
dealing with this condition to deal with this delicate pathology have been developed over recent past decades. 

This brief review aims to update recent information on the treatment with the ultrasound-guided EPI® technique 
and eccentric exercise in Achilles and patellar tendinopathy resulted in a great improvement in function and a rapid 
return to the previous level of activity. 
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Introduction
The Achilles tendon and patellar tendon are most affected, in both 

elite and recreational athletes, in sports that heavily load the lower 
extremities [1]. It is tendons play an essential role in the musculoskeletal 
system by transferring the tensile loads from muscle to bone so as to 
enable joint motion and stabilization [2]. Despite this ability to adapt 
to physiological loads tendinopathies it represents a clinical problem 
which affects both professional and recreational athletes as well as 
people involved in repetitive work [3,4]. Tendinopathies overuse 
represents 30 to 50 % of all sports injuries and result in a significant 
amount of morbidity and spending health care [5], it is estimated that 
they could cost the United States health system some 30 billion dollars, 
annually [6].

The etiology de la Achilles and patellar tendinopathy includes 
lifestyle, loading pattern, biological variables (genetics, age, sex) as well 
as different pharmacological agents [7].

Achilles tendinopathy is more prevalent in the lower extremity, 
with a frequency of 5.9% in sedentary and about 50 % for endurance 
athletes [8,9]. Patellar tendinopathy is most common involvement 
in the knee and its prevalence has been reported to be 44.6% in elite 
volleyball players [10] and 31.9 % in elite basketball players [11] and 
also represents two thirds of all pathologies of the knee between these 
two sports [8].

The traditional model of “tendonitis” as an inflammatory process 
is now obsolete since the appearance of several publications, which 
have described the pathological process of the tendon as mainly 
degenerative (tendinosis) [12,13]. This is justified due to the absence 
of inflammatory cells, the presence of areas of collagen degeneration, 
myxoid degeneration and an increase in fundamental substance and is 
associated with a failure of the tendon repair process [12,13]. 

Achilles and patellar tendinopathy is a clinical diagnosis and 
typically is based on medical history and clinical findings. Imaging 
techniques: such as Color Doppler Sonography (CDS) and Magnetic 
Resonance Imaging (MRI) are valuable tools to confirm the diagnosis 
and provide guidance for treatment [14].

The tendon injury can occur in the tenotendinous region, as in the 
Achilles tendon. However, most of the tendon pathology and pain is 
located in the osteotendinous, such as elbow lateral epicondyle, patellar 
tendon and the medial epicondyle tendons and tendons in the groin 
[15]. While osteotendinous and tenotendinous and are morphologically 
different region in normal state, the occurrence of extracellular matrix 
pathology induced cellular changes are indistinguishable [16].

Achilles and patellar tendinopathy this is accompanied by an 
excessive nociceptive signalling from the tendon, causing pain and 
restricted mobility [17] he mechanisms behind these structural and 
neurological changes are not fully understood. A more recent theory 
ascribes part of the tendinosis changes to an increased production 
of biochemical agents, such as substance P (SP) [18] and NMDAR1 
glutamate receptor [19,20]. 

Overall tendinopathies are characterized by prolonged, localized 
pain, associated with physical activity requiring cyclic mechanical 
stimuli. Patients respond poorly to most conservative treatments, 
however, a broad spectrum of disorders of the tendon within the 
concept of tendinopathy that share some common characteristics 
(paratendinitis, tendinitis, tendon overuse injuries, spontaneous 
tendon rupture, calcifying tendinitis) or gaps, often converge in the 
same tendon (Figure 1). In this sense, there is no single etiology and 
pathogenesis that can explain all these processes [15]. 

Treatment options have changed over the last decade in parallel to 
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the pathophysiological and histopathological findings in tendinopathy. 
Since the underlying pathology of chronic tendinopathy can be defined 
as a “defective healing response”, treatment should aim to encourage 
regeneration of the tendon, pain modulation and the restoration of the 
biomechanical properties [21].

Current treatment options include eccentric training, open or 
arthroscopic surgery, extracorporeal shockwave therapy, non-steroidal 
anti-inflammatory drugs, platelet-rich plasma injection and aprotinin. 
These studies have also suggested that, in general, patients with a worse 
functional status before treatment obtain inferior final outcomes. 
However, due to the limited evidence-based therapies, there are still 
several controversies regarding the real efficacy of these treatment 
modalities [22]. 

In this paper the authors will update the knowledge about Achilles 
an patellar tendinopathy and current treatments with EPI® technique 
and eccentric exercise focused on the region-specific of the tendon 
drawn from the existing literature as well as from their own experience 
dealing with this condition.

Eccentric exercise therapy

Eccentric exercise therapy has shown to cause an upregulation 
of Insulin-like Growth Factor (IGF-I). This upregulation of IGF-I is 
associated with cellular proliferation and matrix remodelling within 
the tendon [23]. 

Programs of eccentric exercise have been proposed as a key element 
in strength training in rehabilitation because they can supposedly 
counteract the response of defective healing that apparently underlies 
tendinopathy by promoting the creation of collagen fibers within 
the tendon [24,25]. The literature places increasing emphasis on the 
importance of a proper choice of the load used [26]. 

The continuum model in tendinopathy (reactive tendinopathy, 
tendon dysrepair and degenerative tendinopathy) provides a reasoned 
basis for believing that the protocol to be performed depends on the 
current clinical presentation [15]. The protocol proposed by Alfredson 
et al. is generally used [24] it consists of three sets of 15 repetitions, 
performed twice a day, seven days a week for 12 weeks. 

Ohberg et al. [27] examined tendon structure by grey-scale 
ultrasound in 26 tendons with Achilles tendinosis, which had been 
treated with eccentric exercise. Remarkably, after a mean follow up of 
3.8 years, 19 of 26 tendons had a more normalised structure, as gauged 

by their thickness and by the reduction of hypoechoic áreas.

Visnes et al. [28] suggested that eccentric training had a positive 
effect on patellar tendinopathy and recommended that athletes suspend 
sports activity during rehabilitation. 

The gradual progression from eccentric- concentric to eccentric 
followed by a faster loading can benefit patients with Achilles 
tendinopathy can not start with a program proposed by eccentric 
Alfredson et al [24] due to pain or weakness of the sural triceps muscle 
[29].

Isoinertial eccentric training (YoYoTechnology AB, Stockholm, 
Sweden) resulted in an improvement of muscle function and reduced 
pain in patients with patellar tendinopathy [30]. The combination of 
EPI® technique and isoinertial eccentric exercise offers good results in 
the treatment patellar tendinopathy [31].

Ultrasound-guided EPI® technique

In recent years, the intratissue percutaneous electrolysis (EPI®) 
technique has become more relevant in the scientific literature [31-
33] given the good results yielded in the treatment of degenerative 
tendinopathy in comparison to other previous conservative treatments. 

This technique, created by Sánchez-Ibáñez JM [34,35] and who 
have over 15 years experience in its use, uses a flow of cathodic current 
directed exclusively to the area of degenerated tendon through an 
ultrasound guided needle that brings about an organic reaction that 
leads to rapid regeneration of the degenerated tendon. 

The application of EPI® technique produces a non-thermal 
electrochemical reaction centered on degenerated tissue (tendinosis). 
This leads to a controlled local inflammatory reaction that leads to the 
regeneration of damaged tissue [33,36].

The EPI® technique (Figure 2) achieves a very localized organic 
reaction in the clinical focus by using a specially designed EPI® device 
for this purpose (EPI Advanced Medicine®, Barcelona, Spain. EPI® 
technique videos online: www.epiadvanced.com), which leads to the 
rapid regeneration of degenerated tissue. This leads to the production 
of new immature collagen fibers that become mature by means of 
eccentric stimulus [32], thereby obtaining good results in the short and 

 
Figure 1: Longitudinal ultrasound view of Achilles tendinopathy. Gray-scale 
and power-doppler ultrasound showing the sonographic findings characteristic 
of Achilles tendinopathy. The sonogram reveals the hypoechoic, darken area 
of the Achilles tendon, tendon thickening and neovascularization.

Figure 2A: Treatment of Achilles tendinopathy with ultrasound-guided EPI® 
technique (EPI Advanced Medicine®, Barcelona, Spain). 
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full movement and full activity), Good (occasional discomfort, full 
movement and full activity), Fair (some discomfort after prolonged 
activity) or Poor (pain limiting activities). The results documented were 
good and stable with the VISA-P score, Tegner scores and Roles and 
Maudsley score, and terms of clinical and functional improvement in 
patellar tendinopathy and providing a follow-up of 10 year. 

In recent research [44] to evaluate the therapeutic effects EPI® 
technique and eccentric exercises on the Achilles tendinopathy. A 
prospective study of 39 patients with Achilles tendinopathy was 
carried out. The patients were evaluated using the Victoria Institute of 
Sports Assessment - Achilles (VISA-A) score and the Foot and Ankle 
Disability Index for Sport scale (FADI); at the beginning of the study 
and after being monitored for 3 months. At the beginning of the study, 
the VISA-A score was an average of 47 ± 19.8 (mean ± SD ;) and after 
being monitored for 3 months the score was an average of 90.8 ± 5.5 
(mean ± SD), showing statistically significant differences (p<0.001). 
The results of the FADI showed that the average score at the beginning 
was 64.5 ± 26.9 (mean ± SD) and after 3 months it was 123 ± 1.5 (mean 
± SD). Statistically significant differences were identified (p<0.001). 
The use of the EPI® technique in combination with eccentric exercise in 
Achilles tendinopathy has shown evidence of a significant improvement 
in terms of pain and function. Not many sessions are required and the 
treatment time is short. The procedure has proven to be safe. 

Discussion 
Treatment of Achilles and patellar tendinopathy is a subject of 

frequent debate in sports medicine and physiotherapy. Multiple 
techniques have been described for their treatment and although some 
of them [31,45-48].

To date, there is no consensus on the optimal treatment of Achilles 
and patellar tendinopathy. It has been suggested that the incomplete 
understanding of the underlying mechanisms (etiology of the condition) 
limits the ability to develop effective treatment strategies [49]. 

Doubts have mainly centered on the fact that there are few 
controlled prospective studies that analyze all aspects of tendinosis, and 
few studies that investigate the early stages of these processes and their 
healing mechanisms. The exact mechanism by which tendinopathy 
develops in humans remains the target of numerous investigations. 
A variety of degenerative characteristics associated tendinopathies, 
including accumulation glycosaminoglycan (GAG), calcification and 
lipid accumulation nerve damage and hyperinnervation, is one of 
the theories whose publications are scarce, despite its special interest 
in explaining the possible pathophysiological mechanisms of pain in 
tendinopathy [50].

 In several studies it has been shown that there is a correlation 
between tendinopathy and hyperinnervation, citing that the production 
of Nerve Growth Factor (NGF) and the corresponding hyperinnervation 
could be induced by repetitive ischemic crisis in osteotendinous union 
[51,52]. This growth of nerve fibers, which causes chronic pain, could 
be part of a process of abnormal tissue repair, preceded by repetitive 
microtrauma [53].

Despite its prevalence, the precise pathogenic mechanisms of 
tendinopathy are not clear and, as a result, current treatments of 
tendinopathies are largely empirical and not always efficient [15,54]. 
The continuum model of tendon pathology was proposed to provide 
a model for the staging of tendon pathology and to assist clinicians in 
managing this often complex condition. The model presents clinical, 
histological and imaging evidence for the progression of tendon 

long-term in terms of pain and function.

In experimental studies with human tendon injury, there has 
been a disproportionate expression of certain cytokines and matrix 
metalloproteinase (MMPs), prostaglandin E2 (PGE2), interleukin -6 
(IL-6) and interleukin -1b ( IL-1b ) [37,38]. IL- 1b in turn increases 
the production of matrix metalloproteinase -1 (MMP-1), matrix 
metalloproteinase -3 (MMP-3) and prostaglandin E2 (PGE-2) [39]. 

A recent experimental study [33] showed that with the use of 
ultrasound-guided EPI® technique in patellar tendinopathy increase 
of anti-inflammatory proteins, like peroxisome proliferator-activated 
receptor gamma (PPAR-γ). These proteins play a key role in the 
inhibition of expression of proinflammatory molecules secreted by 
macrophages, such as tumor necrosis factor alpha (TNF-α), IL-6 and 
IL-1β, thus producing in the treated tissue a highly beneficial molecular 
response during degenerative tendinopathy. This, in turn, results in 
an increase of the expression of vascular endothelial growth factor 
(VEGF) and vascular endothelial growth factor receptor 2 (VEGFR-2), 
mediators responsible for angiogenesis anti-inflammatory response. 

The EPI® technique makes for the activation of molecular and cellular 
mechanisms of the tendon responsible for phagocytosis and the 
regeneration of degenerated tissue [33,36].

In recent research [31] to evaluate the therapeutic effects EPI® 
technique and eccentric exercise on the patellar tendinopathy. The 
primary outcome measure was knee function using the Victorian 
Institute of Sport Assessment–Patella (VISA-P) score, a specific 
validated questionnaire to quantify pain and knee function and 
ability to play sport in patients with patellar tendinopathy [40,41]. 
The VISA-P score ranged from a maximum of 100 in asymptomatic 
patients to the theoretical minimum of 0. The authors of the score 
suggested that a score between 80 and 100 points might be considered 
as the optimal outcome category. Functional evaluation was further 
assessed with Blazina’s classification [42]. This classification categorizes 
the symptomatic patients as in phase I (pain only after activity), 
phase II (discomfort during activity), phase III (pain during activity 
that interferes with participation) and phase IV (complete tendon 
disruption). The Tegner score was also used to assess the influence of 
the treatment in terms of restoring the previous sports activity level. 
All the written questionnaires were personally filled out by all patient 
before treatment, at the end of the treatment (at 3-month) and at the 
2-year follow-up. The questionnaires corresponding to the 5 and 10 year 
follow-up evaluations were all filled out through a telephone interview. 
Patient satisfaction was measured according to the Roles and Maudsley 
score [43]. In this score, patients are classified as Excellent (no pain, 

 

Figure 2B: Longitudinal ultrasound view of Achilles tendinopathy. 
Treatment is directed exclusively to the area of tendon injury. Note the 
non-thermal electrochemical reaction (white area) produced on the tip of 
the needle, just in the area of damaged tissue.
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pathology as a three-stage continuum: reactive tendinopathy, tendon 
disrepair and degenerative tendinopathy [15].

One of the clinical effects that eccentric exercises might have in 
tendinopathy is in pain modulation due to changes in glutamate content 
or in the central nervous system with increased activation of inhibitory 
neurons and cortical reorganization [48,55]. There is little evidence that 
isolated eccentric exercise reduces pain in tendinopathy compared with 
concentric exercise [56]. 

It is considered that hypoxia could be responsible for 
neovascularization in tendinopathies, capillary flow and post-capillary 
pressure decreased following 12 weeks of eccentric loading [57].

In the treatment of tendinopathy, there is conflicting evidence that 
eccentric exercises are superior to other load programs [56]. Eccentric 
work on an inclined plane did not improve functional outcomes 
when it was done during a competitive season in volleyball [58]. 
In another study, continuous sporting activity did not compromise 
clinical outcomes at 12 months, as long as the sport was introduced 
incrementally ensuring minimal pain during and after loading [59]. 
Eccentric decline squat training and heavy slow resistance training 
showed good long-term clinical results, and heavy slow resistance 
training also resulted in advantages in pathological improvement and 
increased collagen turnove [60].

Some authors have demonstrated better results with eccentric 
exercise on corporeal tendinopathies in comparison with enthesopathies 
[22].

On the other hand, maximal eccentric loading may be best for some 
groups of patients and permit adaptive changes in the tendon [30].

Despite the fact that the eccentric muscle workout has become 
the dominant conservative strategy in treating Achilles and patellar 
tendinopathy, up to 45% of patients do not respond to this treatment 
[61]. 

A recent study suggests that sedentary subjects with Achilles 
tendinopathy may show less promising results with eccentric exercise 
therapy compared to athletic subjects [62].

Despite some good results reported with eccentric programmes 
[61,63], it is still unclear as to the more effective exercise protocol, its 
frequency, load and dosage. 

Despite over 15 years of experience in the use of the EPI® technique 
and its widespread deployment in sporting clubs around the world, this 
technique has grown in relative to scientific dissemination in recent 
years [31-33]. 

The EPI® technique is contraindicated mainly in patients with 
tumors, articular or systemic infection and bleeding disorders [34].

An experimental study showed that after application of the 
degenerated tendon EPI® technique, an increase in anti -inflammatory 
proteins, like PPAR-γ has been observed after treatment with the EPI® 
technique. These proteins play a key role in the inhibition of expression 
of proinflammatory molecules secreted by macrophages, such as 
TNF-α, IL-6 and IL-1β [64] thus producing in the treated tissue a 
highly beneficial molecular response during tendinopathy. This, in 
turn, results in an increase of the expression of VEGF and VEGFR-2, 
mediators responsible for angiogenesis anti-inflammatory response 
[65,66]. 

In another recent study by Sánchez-Ibàñez and co-workers [31] 
reported that treatment with the ultrasound-guided EPI® technique 

and eccentric exercises in patellar tendinopathy resulted in a great 
improvement in knee function and a rapid return to the previous 
level of activity after few sessions. The limitations of this study are the 
absence of a control group.

References to the use of the EPI® technique in combination with 
eccentric exercise can be found in the literature. In those cases the EPI® 
technique focuses on biological tissue recovery, leaving the functional 
recovery of tissue biomechanics to eccentric exercise [31].

Conclusions
Achilles and patellar tendinopathy is a condition that causes 

many patients significant pain and disability. Currently, the aetiology 
of tendinopathy is still unclear, it is multifactorial, and influenced by 
intrinsic and extrinsic factors. Tendinopathy often becomes chronic 
because the exact pathogenesis remains largely unknown. Physicians 
and physiotherapist have a variety of therapeutic options available 
to treat tendinopathies but, in each case, there is a lack of evidence 
supporting their use as the gold standard treatment. 

The combination of EPI® technique and eccentric exercise offers 
good results in terms of clinical and functional improvement in Achilles 
and patellar tendinopathy with low morbidity in a half study period. 
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