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Atualização no tratamento da tendinopatia do Aquiles
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ABSTRACT
Tendinopathy is one of the most frequent overuse injuries associated with sport. Although 
many nonoperative and operative treatments for the management of Achilles tendinopathy 
have been proposed, the best treatment of these patients is still controversial. We perfor-
med an overview of the evidences supporting the several treatments described for the ma-
nagement of Achilles tendinopathy. The first-line treatment should be the physical therapy 
based on an appropriately performed program of eccentric exercises. If the tendinopathy is 
refractory, shockwave therapy could be considered as second-line intervention. Moreover, 
these two approaches can be combined. Finally, high-volume injection can reduce pain and 
improve long-term function in patients with Achilles tendinopathy. On the other hand, the 
use of injectable substances, such as platelet-rich plasma, autologous blood, polidocanol, 
and corticosteroids in and around tendons is not supported by strong clinical evidence. 
Surgery may be considered in patients who failed to improve with appropriate nonopera-
tive treatments. However, the best surgical management is still controversial because of no 
randomized controlled trials have been performed to compare different surgical techniques.
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RESUMO
A tendinopatia é uma das lesões por sobrecarga mais frequentes associadas ao esporte. Em-
bora muitos tratamentos não-cirúrgicos e cirúrgicos para tendinopatia do Aquiles têm sido 
propostos, o melhor tratamento ainda é controverso. Uma visão geral é apresentada evi-
dências dos diversos tipos de tratamentos. A primeira linha de tratamento deve ser a terapia 
física baseada num programa, apropriadamente realizado, de exercícios excêntricos. Se a 
tendinopatia for refratária, a terapia de ondas de choque pode ser considerada como uma 
segunda linha de intervenção. Além disso, estas duas abordagens podem ser combinadas. 
Finalmente, infiltração com grande volume de solução salina, anestésico e corticóide pode 
diminuir a dor e melhorar a longo prazo, a função em pacientes com tendinopatia do Aquiles. 

1 Centre for Sports and Exercise Medicine, Barts and The London School of Medicine and Dentistry, Mile End Hospital, 275 Bancroft 
Road, London E1 4DG, England.

2 Department of Orthopaedic and Trauma Surgery, Campus Bio-Medico University, Via Alvaro del Portillo, 200, 00128 Trigoria, Rome, 
Italy. 

Correspondence
Nicola Maffulli MD, MS, PhD, FRCS (Orth)

Centre Lead and Professor of Sports  
and Exercise Medicine

Consultant Trauma and Orthopaedic Surgeon
Centre for Sports and Exercise Medicine, Barts and 

The London School of Medicine and Dentistry
Mile End Hospital, 275 Bancroft Road, London E1 

4DG England
Tel: + 44 20 8223 8839 – Fax: + 44 20 8223 8930 

E-mail: n.maffulli@qmul.ac.uk

Received on 
18/03/2013
Accepted on 

18/03/2013 



Current evidences for the management of Achilles tendinopathy

Rev ABTPé. 2013;7(1):1-8.2

Por outro lado, o uso de substâncias injetáveis  , tais como plasma rico em plaquetas, sangue autólogo, polidocanol e corticosteróides nos 
tendões não é suportado por evidência clínica forte. A cirurgia pode ser considerada viável em pacientes que não apresentam melhora com 
os tratamentos não-cirúrgicos adequados. No entanto, o melhor tratamento cirúrgico ainda é controverso, pois ensaios clínicos randomi-
zados não foram realizados para comparar diferentes técnicas cirúrgicas.

Descritores: Tendão do calcâneo/lesões; Tendinopatia/terapia 

INTRODUCTION
Tendinopathy is one of the most frequent overuse inju-

ries associated with sport(1). It is the most common disorder 
of the Achilles tendon, accounting for more than 60% of 
its pathological conditions(2), and it often causes disability(3).

Over the past decades, the incidence of Achilles tendi-
nopathy has risen, mainly because an increasing number of 
people participate in recreational and competitive sports(2,4). 
The athlete population has the greatest risk to develop Achil-
les tendinopathy, but the middle and long-distance runners 
are the most susceptible to the injury(2,5-8). In both recrea-
tional and high-level club runners, the incidence of tendi-
nopathy has been estimated between 9 and 15%(5,9,10). On 
the other hand, de Jonge et al.(11) evaluated the incidence of 
midportion Achilles tendinopathy in the general population, 
reporting a rate of 2.35 per 1,000 subjects in the adult po-
pulation (21 to 60 years). A relationship with sports activity 
was present in 35% of the cases.

The term “tendinopathy” is currently preferred to indicate 
an overuse pathological condition in and around tendon(12). 
Tendinopathic changes can affect different parts of the 
Achilles tendon, involving the insertion on the calcaneum or 
the main body. The midportion or non-insertional tendino-
pathy involves the part located 2 to 6cm above the tendon 
insertion, accounting for about 75% of the cases, while the 
insertional tendinopathy affects the insertion on the calca-
neum(2,4). At histopathological examination, tendinopathy is 
a failed healing response, characterized by haphazard proli-
feration of tenocytes, disruption and alterated organization 
of collagen fibers, increase in non collagenous matrix and 
neovascularization(13). In chronic stage of disease, inflamma-
tion is absent or minimal(14). However, inflammation could 
play a role only in the initiation, but not in the propagation 
and progression, of the disease process.

Several theories have been proposed to explain the pa-
thogenesis of tendinopathy. Probably there is a continuum 
of tendon pathology from asymptomatic tendons to tendon 
tears(15). Thus, a clinically acute tendinopathy is actually a 
well-advanced failure of a chronic healing response. Histo-
pathological features of tendinopathy have been associated 
with both chronic overloaded and unloaded states, inducing 

a decrease of mechanical integrity of the tendon and its vul-
nerability to damage(15). 

In literature, many nonoperative and operative treat-
ments for the management of Achilles tendinopathy have 
been proposed, however the best treatment of these patients 
is still controversial(16,17). In the present study, we perform an 
overview of the evidences supporting the several treatments 
described for the management of Achilles tendinopathy. 

NONOPERATIVE MANAGEMENT
Eccentric exercises

Eccentric exercises showed the best evidence of effecti-
veness for the management of the midportion Achilles ten-
dinopathy(18). In a comparative randomized study, Mafi et 
al.(19) reported a return to normal activities in 82% of patients 
underwent 12-week programme of eccentric exercises, whe-
reas only 36% of patients managed with concentric exerci-
ses returned to normal activities. These excellent clinical 
results have been confirmed both in athletic and sedentary 
patients(20,21). Although some authors reported lower rates of 
success(22-24), the overall trend suggests a positive effect of ec-
centric exerci ses in term of pain relief and functional impro-
vement, without significant adverse effects(25). Moreover, the 
association of shockwave therapy (SWT) showed with eccen-
tric exercises provide a higher success rate when compared 
with the success rate achieved with these approaches alone(26).

In our clinical practice, we recommend a programme 
of eccentric exercises consisting of daily sessions of 180 re-
petitions per day. The exercises can be performed with 90 
repetitions, in sets of 15, twice a day (eg. morning and eve-
ning). During the exercises, the patient should feel a mode-
rate pain; it can be quantified around 4, in a scale from 0 (no 
pain) to 10 (maximum pain). The duration of treatment may 
be 12 weeks. 

Extracorporeal SWT

Low-energy SWT has been proposed for the manage-
ment of the Achilles tendinopathy because it seems to sti-
mulate soft-tissue healing and inhibit pain receptors(26-28). 
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Rompe et al.(23) performed a randomized controlled trial 
to compare the effectiveness of eccentric loading, repetitive 
low-energy SWT, and no treatment in patients with chronic 
midportion Achilles tendinopathy. After a 4-month fol low-
up, both management modalities showed outcomes supe-
rior to those of no intervention, reporting success rates of 
60, 52 and 24%, respectively. However, Costa et al.(29) repor-
ted disappointing results of the SWT when compared with 
placebo in patients with chronic Achilles tendinopathty.

Rompe et al.(28) also performed a randomized controlled 
trial to compare the effectiveness of eccentric loading and re-
petitive low-energy SWT in patients with chronic insertional 
Achilles tendinopathy. The SWT showed better results sus-
tained in a 1-year period, with a success rate of 64% compa-
red with 28% of eccentric exercises. 

Rasmussen et al.(30) performed a randomized, dou ble-
blind, placebo-controlled trial on patients with chronic 
Achilles tendinopathy managed with conservative treat-
ment and randomized to receive either active SWT or sham 
SWT. After a 12-week follow-up, the active treatment repor-
ted significantly better results, showing that SWT can be a 
supplement for the management of chronic Achilles tendi-
nopathy. Moreover, Rompe et al.(26) compared the eccentric 
exercises alone with eccentric training associated with SWT 
in patients with chronic midportion Achilles tendinopathy. 
They reported that eccentric loading alone was less effecti-
ve than the combination of eccentric loading and repetitive 
low-energy SWT.

In our clinical practice, the low-energy extracorporeal 
SWT is administered once a week for 4 consecutive weeks, 
with final assessment at 12 weeks after the last, as described 
in several well conducted randomized controlled trials(23,26).

High volume injections

This procedure consists of injecting 40mL of normal sali-
ne with 10mL of 0.5% bupivacaine hydrochloride and 25mg 
of hydrocortisone acetate between the Kager’s triangle and 
the Achilles tendon to destroy the neovassels and neonerves 
associated with tendinopathy. The procedure should be per-
formed under ultrasound guidance to avoid intratendinous 
injection of corticosteroids. The hydrocortisone acetate is 
added at the solution to prevention an acute mechanical in-
flammatory reaction produced by the large amount of fluid 
injected in the proximity of the tendon(31).

In literature, only preliminary studies(31-33) investigated 
the high-volume injections for the management of patients 
with chronic midportion Achilles tendinopathy refractory 
to a 3-month program of eccentric exercises. The injection 
reduced pain and improved short and long-term function, 

with no significant adverse events. Moreover, it resulted in a 
quick return to sports. 

Hyperosmolar dextrose injections

In literature, no randomized controlled trial evaluating 
the hyperosmolar dextrose injections for the management 
of the Achilles tendinopathy has been published. Maxwell 
et al.(34) performed a pilot study with a mean follow-up of 
12 months on 36 patients with chronic midportion or in-
sertional Achilles tendinopathy. Sonography-guided intra-
tendinous injections of 25% hyperosmolar dextrose (1mL 
of 2% lignocaine -20mg/mL- and 1mL of 50% dextrose 
-25g/50mL) were performed every 6 weeks until symptoms 
relief or no improvement was shown. The authors reported 
a significant reduction of pain at rest and during physical 
activities. Moreover, they found a significant reduction of 
tendon thickness. Ryan et al.(35) investigated the same in-
jections in a larger population, including 108 patients with 
chronic Achilles tendinopathy (86 midportion and 22 inser-
tional), with a follow-up of 2 years. The authors reported a 
significant improvement of pain in both groups of patients. 
On the other hands, a significant reduction of the size of the 
intratendinous tear and the hypoechoic region was observed 
only in patients with midportion tendinopathy.

Platelet-rich plasma

Although several studies on the application of plate let-rich 
plasma (PRP) to promote tendon healing are ongoing world-
wide, the exact mechanisms by which PRP promotes tendon 
healing are still not clear. De Vos et al.(36) performed a dou ble-
blind, placebo-controlled trial randomising 54 patients with 
midportion Achilles tendinopathy to receive eccentric exerci-
ses associated with injection of either PRP or saline solution. 
After 24 weeks, the PRP injection did not result in greater pain 
relief or improvement in activity compared with the saline-so-
lution injection. Authors concluded that PRP injection does 
not provide any further clinical benefit in patients with chronic 
midportion Achilles tendinopathy who underwent eccentric 
exercises. These findings have been also confirmed after a 
1-year follow-up(37). Moreover, the same group showed that 
PRP is not able to improve the tendon structure and to de-
crease the degree of neovascularisation in chronic midportion 
Achilles tendinopathy, when compared with placebo(38).

Autologous blood injections

Pearson et al.(39) randomized 33 patients with chronic 
midportion Achilles tendinopathy to receive a peritendinous 
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autologous blood injection added to eccentric exercises or 
standard exercises alone for 12 weeks. The authors reported 
a slight better clinical outcome in the group managed with 
exercises and AB injection at a 3-month follow-up. Given 
the fact that only one prospective randomized controlled 
trial has been performed to investigate the role of autolo-
gous blood injection, further adequately powered randomi-
zed studies may be performed.

Polidocanol injections

Alfredson and Ohberg(40) performed a double-blind ran-
domized controlled trial comparing the effectiveness of the in-
jection of polidocanol (5mg/mL) and the injection of lidocai ne 
hydro-chloride (5mg/mL) associated with adrenaline in 20 
patients with chronic midportion Achilles tendinopathy. 
In all patients, the injections were ultrasound and colour  
Doppler-guided, targeting the area of neo-vascularisation 
around the ventral part of the Achilles tendon. At a mean 
follow-up of 3 months, after a maximum of two treatments, 
the authors reported a significant reduction of tendon pain 
in the group managed with polidocanol, compared with the 
controls. Moreover, the pain relief was associated with the 
absence of the neo-vascularisation. The authors concluded 
that polidocanol reduce tendon pain during activity in pa-
tients with chronic painful midportion Achilles tendinopathy. 
In these subjects, Willberg et al.(41) demonstrated that there 
was no significant difference, in terms of clinical outcomes, 
between injections with 5mg/mL or 10mg/mL of polidocanol.

Finally, Alfredson et al.(42) compared the injection of po-
lidocanol with open surgical revision of the area with neuro-
vascular ingrowth around the Achilles tendon, in 20 patients 
with chronic midportion Achilles tendinopathy. After a 
6-month follow-up, both treatments were able to reduce the 
tendon pain during activity, without any significant differen-
ce between the two groups. However, van Sterkenburg et 
al.(43) reported disappointing results in patients with midpor-
tion Achilles tendinopathy, reporting an improvement of the 
symptoms only in 44% of patients.

Injections of corticosteroids

The current evidence does not support the benefits of 
this procedure. Two randomized controlled trials demons-
trated some benefit in terms of healing(44,45), whereas one 
randomized controlled trial reported no positive effects(46) 
in patients with Achilles tendinopathy managed with local 
injection of corticosteroids. Moreover, Shrier et al.(47) perfor-
med a meta-analysis reporting only little benefits and the 
potential risks of tendon rupture. 

OPERATIVE MANAGEMENT
Open surgery

The standard open surgical approach provides a comple-
te exploration of the Achilles tendon. During the procedure, 
the surgeon can easily excise fibrotic adhesions, diseased pa-
ratenon, and areas of tendinopathy. Moreover, multiple lon-
gitudinal incisions in the tendon can be performed. When 
more than 50% of the tendon is excised, an augmentation 
can be performed with tendon transfers, including peroneus 
brevis and flexor hallucis longus tendons(48-53). Although 
the rate of success for the open surgery ranges from 75 to 
100%(54-61), there is a negative correlation between the qua-
lity of the outcomes and that of the methodology of the 
study(62). In a large series, Paavola et al.(63) reported a compli-
cation rate of 11% and a reoparation rate of 3%.

In patients with chronic midportion tendinopathy,  
Maffulli et al. demonstrated that the duration of recovery, 
the rate of complications, and the risk of further surgery are 
higher in nonathletic subjects than athletes(64), and in females 
than males(65). 

Percutaneous tenotomies

In patients with chronic midportion Achilles tendinopa-
thy, multiple percutaneous longitudinal tenotomies can be 
performed if the pathological area is <2.5cm long and the 
paratenon is not affected(8). The procedure is not as effecti-
ve in patients with diffuse or multinodular tendinopathy or 
pantendinopathy. A preoperative assessment with the high 
resolution ultrasound is useful to properly identify the area 
of tendinopathy before the stab incision is performed(8,66,67). 
Surgery is performed under local anaesthesia and without 
a tourniquet. Good clinical results have been reported in 
about 75% of patients, with a very low rate of complications 
and no long-term morbidity. 

Neovessel destruction

The neovessel destruction can be achieved with mini-
mally invasive techniques that allow the surgeon to remo-
ve the pathological neovascularization in the tendinopathic 
tendon, interfering with the pain sensation caused by ten-
dinopathy. Longo et al. and Maffulli et al.(68-70) developed a 
minimally invasive technique of stripping of neovessels and 
neonerves from the Kager’s triangle with Ethibond suture. 
The procedure is performed under local anaesthesia, and it 
provides a rate of success similar to that of open surgery with 
decreased preoperative morbidity. On the other hands, some 
authors used the endoscopy to identify the area of tendi-
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nopathy and to remove the neurovascular ingrowth around 
the tendon with a motorized shaver or diathermy(71,72). The 
ultrasound guided electrocoagulation has been also investi-
gated in patients with chronic non-insertional Achilles ten-
dinopathy(73).

Tendoscopy

Several authors investigated the tendoscopy for the ma   -
nagement of insertional and midportion chronic Achilles ten-
dinopathy(72,74-80). During the endoscopic procedure, the sur-
geon can explore the whole tendon and remove the affected 
paratenon, pathological tendon tissue and neoneurovascular 
structures arising from the Karger’s triangle. Moreover, lon-
gitudinal tenotomies and excision of the postero-superior 
corner of the calcaneum can be performed. Several authors 
reported high rate of success, including pain relief and return 
to previous sport activities in both insertional and midpor-
tion tendinopathy(72,74-80). Tendoscopy is also a safe procedu-
re associated with a very low rate of complications.

CONCLUSION
Tendinopathy is the most common disorder of the 

Achilles tendon. Nonoperative approach including an appro-
priately performed program of eccentric exercises represents 
the first-line treatment. SWT can be performed as second-li-
ne intervention in patients with a refractory tendinopathy. 
Moreover, these two treatments can be associated, resulting 
in good results. As alternative to SWT or when tendinopa-
thy does not respond to those interventions, high volume 
injections could be considered. However, among conserva-
tive treatments, eccentric exercises and SWT are supported 
by the best evidences.

Surgery may be considered in patients who failed to im-
prove with appropriate nonoperative treatments. The best 
surgical management is still controversial because of no ran-
domized controlled trials have been performed to compare 
different surgical techniques. However, the minimally inva-
sive techniques provide a similar rate of success to that of 
open surgery with decreased perioperative morbidity.
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