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ABSTRACT
The Achilles tendon is the largest, thickest and strongest ten-
don in the body. It is thus advisable to underscore the impor-
tance of the inflammatory, degenerative and traumatic disorders 
of this tendon, which constitute a diagnostic and therapeutic 
challenge. In this regard, mention must be made of the evolu-
tion of ultrasound as a diagnostic method comparable in many 
aspects to magnetic resonance imaging (MRI). Ultrasound has 
become incorporated to nonsurgical invasive therapeutic pro-
cesses, as well as to endoscopic surgery, since it offers useful 
support, magnifying the field of vision. With regard to treatment, 
conservative management remains the preferred option, com-
bining physical and orthopedic measures. In the event of failure 
of such treatment, nonsurgical invasive procedures may be used, 
such as intratissue percutaneous electrolysis, as well as the in-
filtration of different substances. Surgery is only indicated when 
the above measures fail to yield benefits, and with the sole pur-
pose of restoring tendon function. In this regard, scantly invasive 
techniques have been developed offering outcomes similar to or 
even better than those obtained by open surgery, and with less 
morbidity and shorter operating times.
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RESUMEN
Fisiopatología, diagnóstico y tratamiento de la tendinopatía 
aquílea
El tendón de Aquiles es el tendón más grande, grueso y fuerte del 
cuerpo. Por ello, queremos resaltar la importancia de su patología 
inflamatoria, degenerativa y traumática, que representa un reto diag-
nóstico y terapéutico. A este respecto, cabe destacar la evolución de 
la ecografía como método diagnóstico comparable a la resonancia 
magnética (RM) en muchos aspectos. A tal efecto, la ecografía se ha 
integrado en los procesos terapéuticos invasivos no quirúrgicos, así 
como en cirugías endoscópicas, ya que les presta un soporte útil au-
mentando el campo de visión. En cuanto al tratamiento, sigue siendo 
de elección el conservador, que asocia medidas físicas y ortopédicas. 
El fracaso del mismo puede complementarse con terapias invasivas 
no quirúrgicas como la electrolisis percutánea intratisular, así como 
la infiltración de diferentes sustancias. El tratamiento quirúrgico solo 
está indicado ante la ausencia de resultados beneficiosos de los an-
teriores y con el único objetivo de restablecer la función del tendón. 
En esta línea, se han desarrollado técnicas poco invasivas con re-
sultados similares o incluso mejores que los obtenidos con cirugía 
abierta, con una menor morbilidad y tiempo quirúrgico.

Palabras clave: Fisiopatología. Diagnóstico. Tratamiento. Tendón. 
Aquiles.
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Introduction

The Achilles tendon is the most powerful tendon in the 
body, being able to resist traction forces up to 10 times 
body weight(1). Given the importance of this tendon, it is 
of interest to underscore its pathophysiological mecha-
nisms, as they can help us understand its great clinical di-
versity from the inflammatory, degenerative and traumatic 
perspectives(2-5). From the diagnostic point of view, the de-
velopment of ultrasound has provided an important tool, 
comparable in many aspects to magnetic resonance imag-
ing (MRI)(2). In addition, ultrasound plays a significant role 
by affording imaging assistance to nonsurgical invasive 
processes and endoscopic surgeries, expanding the field 
of vision of these surgical techniques(6,7). Conservative 
management should be the first-line choice in patients 
with tendinopathy, and in this regard physical therapies 
are currently of particular relevance(8,9). These measures 
may be combined with invasive procedures in the nonsur-
gical setting, such as intratissue percutaneous electrolysis 
(IPE)(10,11) or the infiltration of different substances pres-
ently available(12-15). With regard to surgical treatment, the 
objective is to restore the previous function of the tendon. 
Of note in recent years has been the development of min-
imally invasive and endoscopic techniques, as they are 
effective and result in lesser morbidity, shorter operating 
times and fewer complications(16-23).

The present review was carried out to describe the 
natural course of tendinopathies, underscoring the diag-
nostic role of ultrasound and MRI, and to examine the im-
aging findings that define each disease condition. Lastly, 
an analysis is made of the principles of treatment, cover-
ing the range from the most conservative options to the 
most invasive strategies.

Pathophysiology and natural course of 
Achilles tendinopathy

The Achilles tendon is the largest, thickest and strongest 
tendon in the body. It measures 15 cm in length, 12-15 mm 
in width and 5-6 mm in thickness. The tendon is exposed 
to tensile forces equivalent to up to 10 times body weight(1).

Disease of the Achilles tendon can be divided into two 
large groups(2,5): tendinopathies and tendon ruptures.

• Tendinopathies. In this group we can distinguish the 
following:

– Peritendinitis: paratendon inflammation, character-
ized by the proliferation of fibroblasts and hypervasculari-
sation. It can be acute (< 2 weeks), subacute (2-6 weeks) or 
chronic (> 6 weeks). Chronic cases may be associated with 
degenerative phenomena.

– Tendinosis: degeneration of the tendon. This condi-
tion is secondary to repeated microtraumatisms(3), aging, 
or a combination of both. Tenocyte metabolism is altered 

in such cases, with the production of less resistant type 
3 collagen and an altered matrix component. Catabolism 
is increased (early apoptosis) and an excessive repair 
response is observed, with neoangiogenesis, neoinner-
vation (pain) and poor quality healing, giving rise to de-
generative changes. These disorders in turn can evolve 
towards interstitial ruptures, partial ruptures or acute 
complete ruptures.

Based on their location, tendinopathies can in turn be 
classified as follows:

– Insertional tendinopathy(24): tendon disease at its 
insertion site. This is often associated to retroachilles 
bursitis. In this context, Haglund deformity is not neces-
sarily associated to this condition, and is certainly not its 
cause(25).

– Non-insertional tendinopathy(26): the disease mech-
anisms are found in the body of the tendon, which is a 
poorly vascularized zone and thus susceptible to degener-
ative changes. This condition is usually associated to mi-
croruptures when overuse mechanisms are present. The 
presence of this type of disease is less common at the 
myotendinous junction, which is more related to muscle 
tearing phenomena.

A number of risk factors intervene in the development 
of Achilles tendinopathy. These include:

– Intrinsic factors: anatomical features predisposing 
to biomechanical disability to absorb forces, and phys-
iological aspects that affect the tissue resistance of the 
tendon(27). Mention can be made of the following: exces-
sive varus/valgus of the rearfoot or forefoot, subtalar hy-
perpronation, cavus foot, dysmetria, musculotendinous 
atrophy or deficiency, muscle imbalance, overweight and 
obesity, advanced age and rheumatic diseases involving 
inflammatory arthropathy or tendinosis.

– Extrinsic factors(28): these include overuse, excessive 
sports activity, training errors (duration, intensity), run-
ning or jumping on inadequate surfaces(29), inappropriate 
footwear, and drugs such as fluoroquinolones and corti-
costeroids (systemic or as local infiltrations).

• Tendon ruptures: these injuries are more common 
in males (5:1), in individuals between 30-50 years of age, 
and in non-professional athletes. The incidence increases 
in relation to sports activity at older ages. These injuries 
are usually a consequence of indirect trauma, with the 
combination of mechanical tension and intratendinous 
degeneration, secondary to sudden dorsiflexion of the 
ankle starting from active plantar flexion with the knee 
extended or in forced plantar flexion starting from a neu-
tral position(4).

Rupture may be partial, complete and intrasubstance. 
Complete rupture is the most common presentation. 
These lesions are generally associated to degenerative 
phenomena of the tendon; the risk factors are therefore 
usually similar to those described above in relation to 
tendinopathies(28).
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Imaging diagnosis

Ultrasound

Ultrasound allows us to study the ten-
don over its entire length, visualizing 
a fibrillar pattern along the longitudi-
nal axis and an oval hyperechogenic 
structure on the transverse axis(6,30).

A high-frequency (10-18 MHz) lin-
ear probe is used. It is advisable to 
start the exploration at the transverse 
axis proximal to the myotendinous 
junction and in a distal direction. Pos-
teriorly, we assess the tendon along 
the longitudinal axis, rotating the 
probe 90°(30).

Ultrasound exploration of the nor-
mal Achilles tendon shows how distal 
insertion in the calcaneus takes place 
via a 2-cm hypoechogenic fibrocarti-
laginous interface. Likewise, the para-
tendon (not always visible) most often 
appears as a hyperechogenic band in 
the posterior region and as a more 
hypoechogenic structure in the lateral 
and medial zone(30). Kager's fat pad is 
identified as a hypoechogenic invert-
ed triangle ahead of the Achilles ten-
don(6). In the study of the bursae, the 
retrocalcaneal bursa physiolog-
ically may contain fluid, though 
measuring no more than 3 mm, 
and the retroachilleal bursa is 
normally not visible(5).

With regard to the pathologi-
cal ultrasound findings (Table 1), 
non-insertional Achilles tendin-
opathy (2-6 cm from the calcaneal 
insertion) (Figure 1) is character-
ized by a spindle-form thickening 
of the tendon area, hypoechoic 
areas and disruption of the fibril-
lar pattern that can correspond 
to degeneration or partial rup-
ture(24,28). Increased vascularization 
of the peritendinous ventral por-
tion may also be present(5,6,30).

However, in the chronic forms 
of insertional Achilles tendinop-
athy or enthesopathy (present in 
the distal 2 cm of the tendon), we 
can observe calcifications within 
the tendon in the form of traction 
enthesophytes or at the insertion 

Table 1. Ultrasound patterns of the different Achilles tendon disease models

Type Subtype Ultrasound pattern

Tendinopathies

Non-insertional

• Spindle-shaped thickening
• Hypoechoic areas
• Disruption of the fibrillar pattern
• Increased vascularization

Insertional
• Intratendinous calcifications
• Alteration retroachilleal bursa Haglund deformity

Paratendon diseases

Acute
• Normal tendon
• Hypoechogenic halo

Chronic
• Tendinosis
• Hypoechogenic thickened paratendon

Bursitis
Retrocalcaneal • Increased volume of the bursa

Retroachilleal • Fluid between skin and tendon

Tendon rupture

Partial
• Anechoic defects
• Disruption of fibrillar pattern
• Does not affect the entire thickness of the tendon

Complete

• Anechoic defects
• Disruption of fibrillar pattern
• Affects the entire thickness of the tendon
• Hematoma
• Herniation Kager's fat pad

Myotendinous
• Loss of fibrillar pattern
• Characteristic refraction shadow
• Hematoma between calf muscle and soleus

Figure 1. Insertional Achilles tendinopathy associated to retroachilleal bursitis and Haglund 
deformity.

Haglund

Enthesopathy

Bursitis

Achilles + Haglund + bursitis
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site in the form of spurs. These conditions are often associ-
ated to alterations of the retroachilleal bursa(5,31) (Figure 2).

In isolated peritendinitis, ultrasound shows a normal 
tendon surrounded by fluid in the form of a hypoechogenic 
halo. In chronic presentations we observe a hypoechogenic 
thickened paratendon usually associated to tendinosis(32).

Retrocalcaneal bursitis is characterized by an in-
creased volume of the bursa, with the possible associa-
tion of Haglund deformity(25). In the case of retroachilles 
or superficial calcaneal bursitis we can identify fluid be-
tween the skin and the Achilles tendon(5).

In patients with Achilles tendon ruptures, ultrasound 
evidences partial ruptures as anechoic defects with dis-
continuity of the fibrillar pattern along the longitudinal 
axis of the tendon that does not affect the full thickness 
of the latter(33). In the case of complete rupture, these an-
echoic defects are present throughout the whole thick-
ness of the tendon. In situations of acute rupture, we can 
evaluate the hematoma and herniation of Kager's fat pad. 
However, in chronic cases, the diagnosis is fundamented 
upon the MRI findings, as will be detailed below. Myo-
tendinous junction rupture is characterized by a loss of 
the fibrillar pattern with a typical refraction shadow that 
delimits the ruptured and retracted segments, together 
with the presence of an interfascial hematoma located 
between the calf muscle and the soleus(33).

Magnetic resonance imaging

Despite the evolution of ultrasound in this field, MRI re-
mains useful for diagnosing disorders of the Achilles ten-
don, since it is able to identify and quantify degeneration, 

fat infiltration and intratendi-
nous lesions, and is particularly 
useful for identifying chronic 
partial and complete ruptures.

The normal Achilles ten-
don is observed as a hypoin-
tense structure in both T1- and 
T2-weighted sequences(33) (Fig-
ure  3). In the sagittal plane its 
margins are parallel, and in the 
axial plane its distal portion 
presents an anterior concave 
margin towards the calcaneus 
over most of its course. The 
thickness is similar along its tra-
jectory, and a minimum amount 
of fluid is observed at retrocal-
caneal level (fluid surrounding 
the tendon is pathological)(34).

With regard to the patho-
logical patterns of the Achilles 
tendon (Table 2), MRI visualizes 

tendinosis as a loss of the normal form of the tendon, 
with fusiform thickening. Loss of the anterior flattening 
can be observed in sagittal sequences, together with con-
vexity of the anterior surface of the tendon in axial se-
quences. We can also observe hyperintense zones in the 
central part of the tendon in both T1- and T2-weighted 
sequences, with tendon neovascularization(34). It must be 

Figure 2. Retroachilleal bursitis.

Achilles + bursitis

Figure 3. Magnetic resonance imaging view of ankle (T1 sequenc-
ing). Sagittal view showing a normal tendon.
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taken into account that signs of Achilles tendinosis can be 
found in asymptomatic individuals(35).

Paratendon disease is characterized by increased in-
tensity in both T1- and T2-weighted sequences around the 

tendon, with the possible asso-
ciation of inflammatory chang-
es in Kager's fat pad(34).

Retrocalcaneal bursitis is in 
turn characterized by hyperin-
tense images in T2 sequencing 
in the retrocalcaneal recess(5), 
while in retroachilles bursitis 
or superficial calcaneal bursitis, 
inflammation of the bursa re-
sults in hyperintense images in 
T2 sequencing(5).

Lastly, in acute Achilles ten-
don rupture, MRI shows the 
hematoma and also herniation 
of Kager's fat pad - these signs 
being similar to those identi-
fied by ultrasound (Figure 4). In 
chronic ruptures, MRI is the best 
diagnostic tool. Loss of conti-
nuity between the extremities 
is observed in T1 sequencing, 

while T2 imaging evidences hyperintensity between the 
two tendinous extremities due to the interpositioning of 
connective tissue and cicatricial changes(36).

Nonsurgical treatment

The different possible clinical presentations of Achilles 
tendinopathy make it necessary to adjust treatment to 
each individual case, identifying the problem and adopt-
ing the opportune measures to secure healing and an op-
timum return to physical activity(37).

Conservative treatment should be regarded as the 
first-line treatment strategy. The first step should be the 
identification and correction of mobility disorders, step-
ping problems and misalignments or dysmetria(27).

Prolonged splint immobilization has been shown to 
exert negative effects upon the tendon tissue(37). Intermit-
tent splint immobilization associated to a physical ther-
apy program likewise has not evidenced superiority with 
respect to physical therapy alone(38,39).

Foot orthoses may afford benefit because they re-
duce mechanical stress by correcting misalignments(40), 
increase rearfoot mobility(41), and avoid weight bearing of 
the Achilles tendon(42). However, a meta-analysis of ran-
domized clinical trials found no benefits with the use of 
orthoses associated to physical therapy programs or iso-
latedly compared against placebo. Their use in disease 
conditions of this kind is therefore not advised(43).

With regard to the physical therapy options, those 
based on exercise have been of special relevance for over 
three decades. Eccentric exercises have been regarded as 
the basis for the treatment of most tendinopathies of the 

Figure 4. Sagittal magnetic resonance imaging view showing 
subacute non-insertional Achilles tendon rupture. Hyperintensity 
area between the two extremities.

Table 2. Magnetic resonance imaging findings of the different Achilles tendon 
 disease patterns

Type Magnetic resonance imaging study

Tendinopathies

• Fusiform thickening
• Hyperintensity of central part of tendon
• Neovascularisation
• Sagittal axis: loss of anterior flattening
• Axial axis: loss of anterior convexity

Paratendon 
diseases

• Increased intensity around tendon
• Inflammatory changes in Kager's fat pad

Bursitis
Retrocalcaneal T2: hyperintense images in retrocalcaneal recess

Retroachilleal T2: hyperintense images

Tendon rupture

Acute
• Hematoma 
• Herniation in Kager's fat pad

Chronic
• T1: loss of continuity between extremities
• T2: hyperintensity between the two tendon extremities due 

to connective tissue interpositioning and cicatricial changes
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lower extremities, particularly since the publication of the 
protocol developed by Alfredson(44), involving a training 
program based on high frequency and low intensity exer-
cises on an inclined surface. Its effectiveness in improv-
ing pain and function, as well as tendon structure, has 
been widely established for both insertional and non-in-
sertional tendinopathies(8). Although some studies have 
described better outcomes than those obtained with con-
centric exercises considered isolatedly(45), the difference 
between the different types of contraction in the treat-
ment of Achilles tendinopathy is currently not so clear(46). 
However, the introduction of work programs combining 
different exercises performed at variable intensities, such 
as heavy, slow resistance training, has evidenced out-
comes comparable to those of eccentric training only. As a 
result, the combination of concentric and eccentric exer-
cises is now often recommended(9).

The use of shockwave therapy for tendinopathy has 
spread in recent years. A number of mechanisms can ex-
plain its beneficial effects in tendon disease, such as the 
inhibition of afferent nociceptive receptors, and increased 
local cell proliferation(47). The use of shockwave therapy 
in insertional Achilles tendinopathy appears to be more 
effective than eccentric exercises alone over the middle 
term, while in non-insertional tendinopathy the results 
are comparable, and in any case better than no treat-
ment(48). Such therapy therefore constitutes a valid alter-
native in application to these disorders.

Nonsurgical invasive treatments

As has been mentioned, the literature describes many 
therapeutic algorithms for the treatment of Achilles tendi-
nopathy, ranging from rehabilitation to surgery. The use 
of invasive puncture techniques constitutes an interme-
diate strategy. Employing them in combination with imag-
ing methods such as ultrasound increases effectiveness 
compared with blind puncture and reduces the risk of 
complications associated to accidental outside-of-target 
puncture or the effect of the employed material in unde-
sired structures.

The infiltration of corticosteroids has been found to 
reduce pain, and inflammation over the short term, and 
improves the ultrasound images of the tendon, probably 
as a result of its vasoconstrictive effect(49). Important ad-
verse effects have been reported, however, including ten-
don weakness and rupture(12). Johansen et al.(50) conducted 
a systematic review with a follow-up period of 10 years 
in patients treated with ultrasound-guided corticosteroid 
injections supplemented by controlled rehabilitation. The 
authors found that one or two corticosteroid injections 
are effective and safe in treating Achilles tendon pain, 
without signs of deterioration of the tendon over the long 
term, in both insertional and non-insertional tendinopa-

thies. Given the heterogeneity of the outcomes, their use 
is currently subject to controversy, since any benefit af-
forded by the corticosteroids appears to be outweighed 
by the potential complications(51).

The use of platelet-rich plasma (PRP) has become 
another therapeutic alternative. The current scientif-
ic evidence does not clearly support its use in Achilles 
tendinopathy(52), since most of the existing studies have 
recorded no statistically significant clinical improvement. 
Yi-Jun Zhang(13) et al. performed a meta-analysis compar-
ing infiltrations with PRP and versus placebo (physiolog-
ical saline solution [PSS]), both combined with eccentric 
exercises. They assessed improvement based on the VI-
SA-A scale, changes in the thickness of the tendon, and 
the Doppler ultrasound findings. No statistically signif-
icant results were obtained for any of the studied pa-
rameters.

Prolotherapy(53) involves injection into the damaged 
zone of an irritant (most commonly hyperosmolar dex-
trose) that induces a local inflammatory response and 
stimulates tissue repair. In addition, it reduces the neo-
vascularization observed in non-insertional tendinop-
athies. A recent systematic review(14) has concluded that 
prolotherapy affords results superior to or at least compa-
rable to those of treatment with eccentric exercises, and is 
an option to be considered in the treatment of non-inser-
tional disease conditions.

Polydocanol(54) used as sclerotizing therapeutic agent 
(causing obliteration of the aberrant vascularization of 
the affected tendon), injected under Doppler ultrasound 
control over the abnormal vessels on the ventral surface 
of the Achilles tendon, has shown satisfactory clinical re-
sults as reflected by the function and pain scores. A ran-
domized clinical trial(15) comparing polydocanol versus 
placebo, with assessment of the results after 6 months of 
follow-up, has shown the active treatment to be safe, but 
ineffective over the middle term.

Intratissue percutaneous electrolysis (IPE) involves the 
application of a galvanic current through a needle con-
nected to a cathode, with the purpose of promoting an 
inflammatory and repair response of the affected tendon. 
This treatment moreover releases H2, which is a potent 
free radical inhibitor and promotes the analgesic effect(10). 
Ronzio(11) et al. carried out a clinical trial comparing reha-
bilitation therapy versus the latter associated to IPE, in 
patients with Achilles tendinopathy. The results proved 
significant in terms of pain reduction, increased joint 
range and the reduction of morning stiffness, in favour of 
the second treatment group.

In this same line, percutaneous hydrodissection to re-
lease the adherences formed between the Achilles tendon 
and Kager's fat pad has been proposed. Lulu He et al.(55) 
treated three patients using a simple hydrodissection 
technique on an ambulatory basis, releasing these struc-
tures and restoring tendon mobility.
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Surgical treatment

The aim of surgical treatment is to restore the previous 
function of the tendon. Surgery is usually indicated once 
the possibilities of conservative management have been 
exhausted. Of note in recent years has been the develop-
ment of minimally invasive and endoscopic techniques, as 
they are effective and result in lesser morbidity, shorter 
operating times and fewer complications(16).

Among the surgical treatment options in non-inser-
tional Achilles tendinopathy, mention must be made 
(Figure 5)(56) of open debridement of the nodules and ad-
herences, with or without paratendon resection(17). When 
debridement of the tendon exceeds 50%, augmentation 
with flexor hallucis longus (FHL) is advised. The litera-
ture describes good outcomes in 36-77% of the cases(5,57), 
though with an incidence of complications of 19-40% in 
the form of infections, skin necrosis, wound dehiscence, 
and hypertrophic and/or painful scarring(18).

Surgeries of this kind can also be performed with 
endoscopic techniques. Described by Van Dijk(58,59), these 
strategies allow resection of the paratendon and tendon 
debridement, with good outcomes in 67-97% of the cas-
es. Such techniques allow the elimination of the aberrant 
innervation and neovascularization with less soft tissue 
aggression, fewer complications (8.6-19%)(18) and a faster 
return to sports activities(19,20). In this respect, by perform-
ing a smaller incision, we obtain less scar tissue and less 
postoperative pain(18,21).

The abovementioned techniques can be supplement-
ed by longitudinal tenotomies, following the direction of 
the fibres of the Achilles tendon to promote neovascular-
ization and repair of the tendon(18).

Transpositioning of the FHL (Figure 6) seeks to improve 
the pain without loss of strength in plantar flexion of the 
hallux(22,60). The reported patient satisfaction rate among 
patients operated upon with this technique is between 
73-90%(22).

Van Sterkenburg and Van Dijk(59) described the impor-
tance of the thin plantaris tendon in tendinopathy of the 
middle portion of the Achilles tendon. Under normal condi-
tions, the thin plantaris tendon is a freely moving element. 
However, adherences form between these two structures in 
the course of Achilles tendinopathy. In fact, some authors 
have demonstrated histological changes similar to those 
found in the Achilles tendon(22,59). Therefore, resection of the 
thin plantaris tendon is recommended during treatment, 
since this helps to alleviate the symptoms. In this line, 
percutaneous thin plantaris release with IPE has been de-
scribed(10), offering promising results with respect to open 
surgical release, since the risk of wound complications is 
lower, and early rehabilitation is facilitated.

In 2011, Duthon et al.(61) com-
bined elongation of the medial 
gastrocnemius with reduction 
of loading upon the pathologi-
cal tendon, allowing healing and 
symptoms relief. This approach 
improves the outcomes of endo-
scopic tenolysis and does not af-
fect the Achilles-calcaneus-plan-
tar system in athletes(62).

In the course of insertional 
tendinopathy, 25% of all patients 
require surgical treatment (Fig-
ure  7). Resection of retrocalca-
neal bursitis and of the posterior 
calcaneal tuberosity or calcane-
oplasty is a technique that can 

Non-insertional tendinopathy

Fibre disruption
Hypoechoic foci

Intratendinous changes < 50%

Fibre disruption
Hypoechoic foci

Intratendinous changes < 50%
Inflammation

No intratendinous changes

Debridement
Resection thin plantar tendon

± Tenotomies
± Transference FHL

Debridement
Resection thin plantar tendon

Transference FHL
± Tenotomies

Physiotherapy

MRI ± US

Figure 5. Treatment algorithm of non-insertional tendinopathies(48).

Figure 6. Transpositioning of the flexor hallucis longus (FHL). Fix-
ation to the calcaneus with biotenodesis screw.
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be performed through open or endoscopic surgery using 
a lateral viewing portal and a medial operating portal. This 
procedure is indicated for removing the  inflamed bursa 
caused by friction between the calcaneus and the Achilles 
tendon even in the absence of tendinopathy(23) (Figures 8A 
and B). In the presence of tendinopathy, debridement can 
be carried out, followed by reinsertion of the Achilles ten-
don, associated or not to transpositioning of the FHL(60). 
The risk of tendon deinsertion is low when debridement 
is less than 50%; if over 50%, 
re-anchoring or augmentation 
is advised(63). Although excellent 
outcomes are reported in 84.8% 
of the patients, with a low inci-
dence of complications (10-15%), 
a return to initial sports activity 
does not prove possible in 25% 
of the cases(17).

Transpositioning of the FHL 
is usually associated in patients 
with important Achilles tendon 
involvement, high physical re-
quirements, a high body mass 
index, age over 50 years, and 
with diabetes mellitus (DM), ar-
terial hypertension (AHT) and/or 

chronic corticosteroid treatment. 
In this respect, Kenneth et al.(64) 
carried out a level I study in pa-
tients over 50 years of age using 
an open surgical technique, and 
recorded significant improve-
ment in plantar flexion strength, 
without a loss of strength in 
the hallux. Vega and Vila(16), in a 
study of chronic Achilles tendon 
rupture, performed FHL transfer-
ence assisted by endoscopy and 
without resection of the tendon 
scar tissue. Excellent results 
were obtained, with the advan-
tage afforded by the fact that 
this was a minimally invasive 
procedure. However, the tech-
nique requires great surgeon 
experience. The hypothesis of 
the above authors was that vas-
cularization of the muscle belly 
of the FHL increases perfusion 
of the damaged Achilles tendon, 
and the tendon scar tissue is 
replaced by healthy tendon or 
nearly healthy tendon. This phe-
nomenon is also observed in the 
postoperative MRI scans.

Lastly, mention should be made of the osteotomy of 
Zadek, involving a closing osteotomy with a dorsal wedge 
to which resection of the retrocalcaneal bursitis and ex-
eresis of the posterosuperior calcaneal tuberosity can be 
added. This technique is reserved for selected cases, par-
ticularly those with important calcaneal inclination (> 20°)
(65) and in patients with insertional calcific tendinopathy(66). 
Although good outcomes have been reported in 96% of 
the cases, this treatment widens the heel, requires osteo-

Insertional tendinopathy

Inflammation
Haglund

No changes in tendon

Inflammation
Haglund

Changes in tendon < 50%

Bursectomy
Calcaneoplasty
Re-anchoring

± Transference FHL

Inflammation
No intratendinous changes

Physiotherapy Physiotherapy
± Calcaneoplasty

Inflammation
Haglund

Changes in tendon > 50%

Bursectomy
Calcaneoplasty
Re-anchoring

+ Transference FHL

MRI ± US

Figure 7. Treatment algorithm of insertional tendinopathies(48).

Figure 8. A: calcaneoplasty portals; B: calcaneus bone resection.
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synthesis material with postoperative avoidance of weight 
bearing, and is associated to greater variability of the re-
sults compared with calcaneoplasty(23). The studies pub-
lished to date on this procedure are limited, and further 
investigation is needed.

Emphasis must be placed on the role of ultrasound in 
surgery of the Achilles tendon. The imaging support af-
forded by this technique during endoscopic surgery al-
lows greater surgical control, since we have a more com-
plete vision than when only endoscopic surgery is carried 
out. In this way, iatrogenic damage to the adjacent struc-
tures or to the elements where the surgical process itself 
is carried out tends to be minimized(7). Likewise, and in 
real time, ultrasound allows a diagnostic assessment of 
the Achilles tendon that in turn facilitates more precise 
surgery.

Conclusions

Achilles tendinopathy is a multifactorial condition with 
different clinical expressions - a fact that complicates the 
diagnostic and particularly the therapeutic process. 

The development of ultrasound has made it a diag-
nostic tool comparable to MRI. In addition, the capacity to 
perform dynamic studies with ultrasound has facilitated 
its use in invasive treatments involving puncture, and in 
surgery of the Achilles tendon.

Despite the evolution of ultrasound in this field, MRI 
remains useful for diagnosing disorders of the Achilles 
tendon, being particularly effective in identifying partial 
and complete ruptures - particularly those of a chronic 
nature.

However, it must be underscored that conservative 
management is the first choice option, with surgery be-
ing indicated in those cases where conservative treatment 
proves ineffective.

Of note in the field of surgery is the development of 
minimally invasive and endoscopic techniques with the 
aim of securing more effective procedures, with lesser 
morbidity and with faster functional recovery.
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