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ABSTRACT
Insertional tendinopathy of the calcaneal tendon is a common 
disorder associated with advancing age and recurrent microtrau-
matisms due to overuse of the tendon in patients with predis-
posing factors. The presence of lesions in the bursae, the forma-
tion of calcifications, and damage to the tendon structure itself 
are common findings.
Most studies in the literature suggest that patients with inser-
tional tendinopathy should initially be managed on a conserva-
tive basis during a period of 3-6 months, including guided exer-
cise programs, high-energy extracorporeal shock wave therapy, 
and physiotherapy.
The surgical treatment options in turn include debridement and 
resection of inflamed bursae, hypertrophic synovial tissue, in-
sertional calcifications and intratendinous degenerative tissue, 
the resection of prominences of the posterior tuberosity, and re-
insertion of the Achilles tendon. Postoperative complications are 
not infrequent, with wound healing problems being one of the 
most frequent complications. Surgical treatment of insertional 
tendinopathy of the Achilles tendon often resolves the pain and 
improves function. Complete rehabilitation may be reached up 
to one year after the operation.

Key words: Insertional tendinopathy of the Achilles tendon. Cal-
caneoplasty. Haglund. Enthesopathy. Calcifications. Endoscopy. 
Bursitis.

RESUMEN
Tendinopatía insercional del tendón de Aquiles. 
Tratamiento de principio a fin

La tendinopatía insercional del tendón calcáneo es un trastorno 
frecuente, asociado con el aumento de la edad y con los mi-
crotraumatismos repetidos por el sobreuso del tendón en pa-
cientes con factores predisponentes. La presencia de lesiones 
en las bursas, la formación de calcificaciones y las lesiones en la 
estructura del propio tendón son características.
La mayoría de los estudios disponibles sugieren que los pacientes 
con tendinopatía insercional deben tratarse de inicio con medidas 
conservadoras, durante un periodo de 3 a 6 meses, entre las que se 
incluyen un programa de ejercicios dirigidos, la terapia con ondas de 
choque extracorpóreas de alta energía y el tratamiento de fisioterapia.
Los tratamientos quirúrgicos incluyen actuaciones de desbri-
damiento y resección de bursas inflamadas, de tejido sinovial 
hipertrófico, de calcificaciones insercionales, del tejido dege-
nerativo intratendinoso, la resección de prominencias de la tu-
berosidad posterior y la reinserción del tendón de Aquiles. Las 
complicaciones postoperatorias no son infrecuentes y los pro-
blemas de cicatrización de las heridas son una de las complica-
ciones más comunes. El tratamiento quirúrgico de la tendino-
patía insercional del tendón de Aquiles resuelve con frecuencia 
el dolor y mejora la funcionalidad. La rehabilitación completa 
puede alcanzarse hasta un año después de la intervención.

Palabras clave: Tendinopatía insercional del tendón de Aquiles. 
Calcaneoplastia. Haglund. Entesopatía. Calcificaciones. Endosco-
pia. Bursitis.
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Introduction

Approximately 6% of the general population will expe-
rience some pain episode of the Achilles tendon during 
life(1). Of these patients, approximately one-third will pres-
ent tendon insertion damage(2,3). Patients with insertional 
tendinopathy of the Achilles tendon (ITA) typically experi-
ence pain and functional limitation, aggravated by physi-
cal activity and following resting periods. They may pres-
ent thickening of the insertional portion of the tendon, 
most often at the lateral margin (Figure 1).

Different anatomical structures intervene in insertion-
al disorders, and the clinical manifestations are diverse 
and subtle.

The present chapter describes definitions and classi-
fications, and seeks to summarize the treatment options.

Terminological consensus

The terminology used over the years has been heterogene-
ous, due to the different clinical presentations and conditions 
that characterise the structures adjacent to the insertion of 
the tendon, and this sometimes gives rise to confusion.

The terms "Haglund's syndrome", "Haglund's deform-
ity" or "Haglund's disease" have been used in an imprecise 
manner for some time(4-6).

In order to establish more uniform definitions and 
know what disease condition is being referred to in each 
case, Van Dijk et al.(7,8) proposed a terminological consen-
sus based on the anatomical location, symptoms, clinical 
findings and pathological changes of each condition:

1. Insertional tendinopathy: tissue damage to the ten-
don itself, at its calcaneal insertion, with the possible 

presence of bone enthesophytes and calcifications in 
the tendon. The symptoms comprise pain in response to 
palpation, an increase in volume, and functional limita-
tion with mechanical pain. The histopathological findings 
consist of ossification of the fibrocartilage of the enthesis 
and, occasionally, partial rupture of the tendon at the ten-
don-bone interface.

2. Retrocalcaneal bursitis: inflammation of the bursa 
located in the recess between the anteroinferior portion 
of the Achilles tendon and the posterosuperior surface of 
the calcaneus (retrocalcaneal recess). This condition re-
sults in visible and painful inflammation of the soft tis-
sues medial and/or lateral to the tendon at the height 
of the posterosuperior region of the calcaneus. The plain 
radiographs often reveal a prominence of the posterosu-
perior tuberosity of the calcaneus. The histopathological 
findings comprise degeneration of the walls of the bursa, 
with synovial hypertrophy and presence of fluid.

Retrocalcaneal bursitis is often seen in combination 
with insertional tendinopathy.

3. Superficial bursitis of the calcaneus: inflammation 
of the bursa located between the skin and the junction of 
the tendon with the posterior tuberosity of the calcaneus. 
There are no intratendinous alterations. The disorder may 
be selectively posterolateral or posteromedial.

As far as possible, it is preferable to not use the terms 
employed in the past (such as "Haglund's syndrome" or 
pump bump), in order to avoid the confusion found in the 
scientific community regarding the precise and consen-

Figure 1. Insertional tendinopathy of the Achilles tendon. Thick-
ening of the soft tissues, prominence on the external side.

Figure 2. Topographic correlation. Distal central pain: tendinopa-
thy, preachilleal bursitis, enthesophytes (yellow arrows). Lateral 
and medial pain: retrocalcaneal bursitis, conflict with the poste-
rior calcaneal tuberosity (red arrows). Illustration authorship: Dr. 
Álvaro Fernández.
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sus-based definition, diagnosis and treatment of these 
disorders.

Knowing the structures involved, the topographic 
anatomy is very useful in this location (Figure 2).

Pathomechanics

Multiple factors are involved in the origin of enthesopathic 
injuries of the calcaneal tendon, including intrinsic factors 
such as dysmetria or misalignment of the lower extremi-
ties, mobility defects of the ankle, or morphological vari-
ants and deformities of the foot, which play an important 
role(9-11). The extrinsic factors in turn involve mechanical 
overload or excessive tendon use(12). At tissue level, both 
the magnitude of the force and the tension in the ten-
don associated to physical activity contribute to generate 
stress in the insertion of the tendon. Running generates 
loads of 4-6 times of the body weight upon the Achilles 
tendon. Other factors such as advanced age, diabetes or 
rheumatic diseases also seem to exert an effect(13).

Intratendinous degenerative changes in the insertion 
are characteristic of ITA. Such changes must be discarded 
in patients with consistent clinical manifestations. Degen-
eration of the tendon is characterised by the loss of colla-
gen parallel structure, loss of fibre integrity, fat infiltration 
and capillary proliferation(14,15). Clinically, thickening of the 
tendon is noted.

The development of osteophytes is a response to cu-
mulative mechanical loading with age and/or activity(16-18).

Superficial calcaneal bursitis is often associated to 
the wearing of shoes with a rigid posterior element. This 
condition represents an adventitious bursa acquired after 
birth and which develops in re-
sponse to friction.

Shortening of the gastrocsole-
us complex may be present in up 
to 20% of all cases of insertional 
tendinopathy, though its pres-
ence is much more important in 
non-insertional tendinopathies.

Diagnosis

Clinical presentation

The diagnosis is essentially estab-
lished from the case history and 
physical examination. Anatomical 
inspection of the patient is re-
quired to assess the clinical signs, 
with an analysis of the relevant 
history of disorders of the loco-
motor apparatus along the entire 

lower extremity. Evaluation is required of the gait pattern, 
alterations of the gastrocnemius-Achilles-plantar com-
plex, plantar flexion weakness and misalignments of the 
ankle and foot. The patient usually experiences pain in 
response to palpation over the distal 2 cm of the tendon, 
with worsening of the pain after physical activity and stiff-
ness with pain following resting periods(19). The diagnosis 
is clinical, but should be supported by radiological tests.

Imaging tests

Plain radiography

The dorsoplantar and sagittal views of both feet under 
loading conditions are indicated, together with the pos-
teroanterior view of the ankles under loading conditions.

Plain radiography under loading conditions is the 
essential initial diagnostic tool(20). It allows us to assess 
alignments and dysmetria, to measure angles, to deter-
mine the morphology of the calcaneus and its posterior 
tuberosity, to characterise bone exostosis and increments 
in thickness of the retrocalcaneal soft tissues, and to plan 
surgical procedures (Figure 3).

Ultrasound

Ultrasound allows us to identify inflammatory signs in 
both bursae, tendon lesions and bone exostosis. Tendon 
degeneration is characterised by poorer echogenicity (a 
lower mean value on the scale of greys), due to the lesser 
organisation and altered composition of the tendon mi-

Figure 3. Plain radiography, Sagittal view with weight-bearing. Moderate calcifications in 
the insertion of the Achilles tendon with intratendinous enthesophyte. Morphological alter-
ations of the posterior tuberosity of the calcaneus.

Right
Weight-bearing
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crostructure(21). Doppler ultrasound in turn allows us to 
assess neovascularisation zones (Figure 4). Ultrasound of-
fers dynamic exploration and is operator-dependent.

Magnetic resonance imaging

Magnetic resonance imaging (MRI) allows us to evaluate the 
presence of intratendinous injuries, fluid collections, the ap-
pearance of the bursae, bone edemas in the posterior tuber-
osity, and to establish the differential diagnosis with other 
disease conditions(22) (Figure 5). If the plain radiographs and 
ultrasound findings are conclusive, MRI is not essential. In 
the absence of an experienced ultrasound operator, or if 
there are doubts after ultrasound regarding the presence of 
disease in the tendon and bursa, MRI is very useful.

Computed tomography

Computed tomography (CT) allows more concise evaluation 
of intratendinous calcifications or enthesophytes (wheth-
er fragmented or not), and is also useful for establishing 

the differential diagnosis with oth-
er disorders. It is not necessary to 
request CT evaluation on a routine 
basis.

Signs of tendinopathy in the im-
aging techniques are not necessari-
ly indicative of the presence of clin-
ically symptomatic disease and vice 
versa, as reported in different stud-
ies(23,24). The percentage of asympto-
matic tendons with signs of Achilles 
tendinopathy in the imaging stud-
ies ranges from 0-35%, while the 
percentage of symptomatic ten-
dons without signs of tendinopathy 
ranges from 0-19%(23,25-29).

Baropodometric study

A good biomechanical study will 
allow us to analyse anomalies 
of the gait or running pattern, to 
characterise valgus misalignments, 
hyperpronation of the foot in some 
cases, or alterations inherent to 
cavus foot. There may be function-
al alterations of the capacity for 
dorsiflexion and plantar flexion of 
the ankle, with a lesser range and 
decrease in plantar flexor power.

Retraction of the gastrocnemi-
us-Achilles complex is evident at the end of the second rock-
er of gait and can be diagnosed with the Silfverskiöld test.

Figure 4. Ultrasound exploration. Retrocalcaneal bursitis and signs of tendinopathy (yellow 
arrows). Doppler ultrasound allows the identification of tendon hypervascularisation areas.

Figure 5. Magnetic resonance imaging. Retrocalcaneal bursitis. 
Fluid in the retrocalcaneal recess without signs of degenerative 
tendinopathy.
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Conservative management

Initial management for injuries of this kind requires a 
multidisciplinary approach with the required cohesion 
among the orthopaedic surgeon, the physiotherapy team 
and the podiatrist to identify the different intrinsic and 
extrinsic factors that give rise to problems of this type.

Following a detailed evaluation of the clinical data 
obtained from the diagnostic process, and in accordance 
with the consensus document published by the Europe-
an Society for Sports Traumatology, Knee Surgery and Ar-
throscopy (ESSKA) Science Basic Committee, the authors 
recommend conservative management during 3-6 months 
before considering surgical treatment(30).

Most nonsurgical treatments for Achilles enthesopa-
thy lack the required supporting evidence to recommend 
their use, though guided physiotherapy and extracorpore-
al shockwaves (ESWT) are exceptions (Table 1)(31,32).

Guided exercise

Treatment in the form of exercise and stretching targeted 
to the insertional region of the tendon has the highest 
level of recommendation for reducing pain in this location 
(grade of recommendation B)(1). The effects of exercise can 
be improved by using a broad range of other treatments, 
including soft tissue therapy, nutritional supplements, 
iontophoresis, the modification of physical activity, drug 
treatments and raising of the heel with plantar support 
(grade of recommendation I)(33-35).

There is no consensus on the ideal strategy and param-
eters of exercise (type, frequency or combination with ad-
ditional treatments). It has been shown that therapy in the 
form of eccentric exercises, which proves useful in non-in-
sertional tendinopathy, causes pain in many patients with 
enthesopathy. It is therefore contraindicated if pain is pro-
duced. In this regard, it has been suggested that a reduced 
ankle dorsiflexion range, without exceeding the neutral 
position as a modification of classical eccentric exercise, 

might be of benefit for patients 
of this kind(30,36). In addition to 
modified eccentric exercise lim-
ited in its range for these pa-
tients, it is advisable to alternate 
with concentric and isometric 
work, and to apply inertial slow 
resistance elements(37,38).

Local anaesthetic injections 
may be regarded particularly as 
a means to facilitate patient par-
ticipation in an exercise program 
(grade of recommendation I)(1).

Shockwave therapy

When exercise does not prove successful, ESWT seems to 
be the best next nonsurgical treatment option for reduc-
ing the pain (grade of recommendation B)(1,39-41).

Some studies have reported better outcomes with 
ESWT in terms of pain reduction than with a tradition-
al eccentric exercise program after 6 and 18 months of 
follow-up(42). The risk of ESWT is intense pain during the 
treatment, which may cause the patient to abandon such 
therapy. The use of a local anaesthesia may help patients 
to better tolerate the treatment(43).

Shockwave therapy in combination with exercise of-
fers better results, including pain relief, functional im-
provement and a return to usual activities. Patients with a 
higher level of sports activity would have better therapeu-
tic responses than less active patients(44).

Footwear adjustment

There is some biomechanical evidence which suggests 
that raising of the heel can reduce the tensile and com-
pression forces in the tendon during daily activities that 
require dorsal flexion of the ankle(45,46). However, excessive 
shortening of the triceps surae is to be avoided. Patients 
with alterations of the Achilles tendon often present con-
comitant misalignment of the hindfoot. Foot orthoses may 
be useful in such patients. In the case of athletes, modi-
fication of the rear part of their footwear may sometimes 
prove effective.

Infiltrations

In current clinical practice, corticosteroid injections are 
not indicated for the treatment of tendinopathy in any 
location. In particular, the concern referred to the Achil-
les tendon is that they may contribute to greater tendon 
degeneration and possible rupture(47). In cases of isolated 

Table 1. Grades of recommendation for the conservative management of 
 insertional tendinopathy of the Achilles tendon

Modified eccentric exercises and stretches Grade B

Extracorporeal shock waves Grade B

Nocturnal splints Grade I

Injections (hypervolumetric saline, polidocanol, hyperosmolar dextrose, etc.) Grade I

Platelet-rich plasma infiltrations Grade I

Others (dry needling) Grade I

Grade B: treatment options warranted by level of scientific evidence III or IV studies
Grade I: insufficient evidence to allow recommendation
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retrocalcaneal bursitis, high satisfaction rates have been 
reported with selective infiltrations of the bursa, though 
the risk of iatrogenic effects upon the tendon are evident, 
due to its proximity(48). Other possible types of injections 
include those targeted to neovascularisation, such as 
the sclerosing agent polidocanol or hypervolumetric in-
jections of saline solution and hyperosmolar dextrose(49). 
Although a number of small trials have evaluated these 
agents, most of them do not specifically focus on the in-
sertional zone of the Achilles tendon and do not contrib-
ute evidence for their use in routine clinical practice(48).

Platelet-rich plasma (PRP) infiltrations currently do 
not have sufficient evidence for use in this particular lo-
cation(50-55). There is still a lack of standardisation referred 
to the obtainment and method of application of PRP. To 
date, most studies using PRP for the Achilles tendon have 
been carried out in patients with non-insertional tendin-
opathy(56). Randomised double-blind studies are needed, 
with a greater level of evidence, before a level of recom-
mendation can be established for treatment with PRP 
(current grade of recommendation I). Studies in basic sci-
ence may prove crucial in providing biological justification 
for the safe clinical use of PRP. Its use is therefore subject 
to controversy.

Dry needling

Dry needling is another nonsurgical treatment option 
for patients with insertional tendinopathy. Some studies 
have reported pain relief and improved functional scores 
following dry needling treatment, which is moreover well 
tolerated(57).

Surgical treatment

Surgical treatment differs depending on the case. Individ-
ualisation of the management of each patient is therefore 
very important in this anatomical region. According to the 
three different clinical presentations summarised in the 
terminological consensus section, treatment should focus 
on resolving problems of the tendon and of the bursae, 
with action upon deformities or bone prominences, or in-
terventions at different levels.

Superficial calcaneal bursitis

In patients with inflammatory conditions of the superficial 
bursa of the calcaneus (retroachilleal zone), conservative 
management and modification of footwear are the cor-
nerstones of treatment, and the healing rate without the 
need for surgery is greater than in the other conditions 
that are present in the insertion.

The patient typically reports clearly identifiable pain 
in the most superficial plane of the insertion. Inspection 
reveals thickening of the preachilleal tissues and conflict 
on wearing shoes with a hard counter or buttress. In cases 
of isolated preachilleal bursitis that fails to improve with 
conservative management, open exeresis is the treatment 
of choice(58).

Retrocalcaneal bursitis

In the case of patients diagnosed with retrocalcaneal bur-
sitis and presenting spatial conflicts with the posterior tu-
berosity of the calcaneus, in the absence of symptomatic 
tendon disease, calcaneoplasty is the surgical technique 
usually employed.

Calcaneoplasty offers access to the retrocalcaneal 
space, which allows us to resect the inflamed retrocalca-
neal bursa and the synovitis tissue, as well as generate 
the space needed for resecting the posterosuperior prom-
inence of the calcaneus.

Open calcaneoplasty

The standardised technique makes use of an open lon-
gitudinal lateral approach measuring about 4 cm in size. 
By dissecting the corresponding anatomical planes, we 
reach the fascia and perform an incision longitudinally to 
gain access to the posterior chamber, where the inflamed 
bursa and the reactive synovial tissue are removed. Then, 
the prominence of the posterior tuberosity is resected by 
means of an osteotomy, to avoid compression with the 
ventral portion of the Achilles tendon(59).

Endoscopic calcaneoplasty

In 2001, Van Dijk et al. described the standardised endo-
scopic technique for this type of procedure(60).

The patient is placed in prone decubitus. The ischemia 
cuff is placed on the thigh. It is advisable to use a support-
ing device beneath the distal tibia to ensure a knee flexion 
of about 15°. The foot and ankle should be left hanging 
from the end of the operating table to allow free range 
of motion. The skin reference points are the distal tip of 
the lateral malleolus, the Achilles tendon, and the poste-
rior tuberosity of the calcaneus. The classical endoscopic 
portals of the hindfoot (posteromedial and posterolateral) 
are modified and are located slightly distal and anterio-
rised, with the purpose of securing improved access and 
visualisation of the tendon insertion zone (Figure 6).

We first establish the posterolateral visioning portal 
and introduce the instruments through the posteromedi-
al portal. The standard instrument used is the 4.5 mm at 



Insertional tendinopathy of the Achilles tendon […]

Rev Esp Artrosc Cir Articul En. 2022;29(1):68-8074

30° arthroscope. The endoscopic 
procedure is carried out with an 
irrigation pump. Through the pos-
terolateral portal we first introduce 
a mosquito forceps and then the 
arthroscope obturator. It is useful 
to perform back and forth move-
ments within Kager's space and 
release medially, to secure better 
space and a good working field. 
The optics are placed looking to 
the medial margin, and a needle is 
used to calibrate the ideal position 
of the medial portal. An endoscop-
ic technique is used to debride 
the soft tissues of the posterior 
chamber in order to create a work-
ing space around the calcaneus 
and the tendon insertion zone. We 
usually identify hypertrophic syn-
ovial tissue and a bursitis area in 
the retrocalcaneal space (Figure 7A 
and 7B). Debridement is performed 
using a synoviotome in contact 
with the upper zone of the calca-
neus. While the tissue is resected 
and the operation progresses, we 
must protect the tendon fibres 
with the blunt part of the working 
instruments (Figure 7D).

Once the soft tissues have 
been resected, we must inspect 

the ventral zone of the tendon to discard tissue lesions 
requiring specific treatment.

Then, where applicable, and combining the drill and 
synoviotome, we resect the bony prominence of the tu-
berosity (Figure 7C and 7E).

We should focus on the most lateral and medial mar-
gins, as these are the most common zones of conflict. In 
this regard, it is useful to exchange the portals to ensure 
access to both sides and allow sufficient resection to be 
performed. During or at the end of the process, we can 
use radiological control (sagittal view) for assistance to 
check the resection plane achieved. Endoscopic vision 
should evidence decompressive relief upon the tendon 
with maximum dorsal flexion and mobilisation manoeu-
vres. The insertion of the tendon marks the limit of re-
section.

One of the difficulties of the endoscopic technique is 
identification of the amount of tissue and exostosis re-
quiring resection. If debridement is extensive, includes 
the resection of calcifications, and threatens the integrity 
of the insertion of the tendon, Vega et al.(61) propose an 
endoscopic technique for tendon augmentation using an-

Figure 6. Endoscopic calcaneoplasty ports.

Figure 7. Endoscopic images. A: bursitis and synovitis; B: initial debridement and creation of 
the working field. Visual access to the posterior tuberosity; C: debridement and calcaneoplas-
ty with synoviotome; D: access to the most distal portion, protection of the tendon fibres with 
the blunt part and calcaneoplasty; E: use of a protected powered drill for bone levelling.

A

D

E

C

B
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chors and sutures. The incidence of wound complications 
in the endoscopic procedure is extremely low.

In our experience, the main indication of endoscopic 
calcaneoplasty would refer to cases with a posterior bony 
prominence compressing the anterior insertional area of 
the tendon, with retrocalcaneal bursitis and reactive syn-
ovial tissue.

These are usually patients with pain in response to 
lateral and medial palpation of the Achilles tendon in the 
region in contact with the posterosuperior tuberosity of 
the calcaneus.

However, in cases presenting with pain and degener-
ative signs of the tendon itself, or with the presence of 
symptomatic enthesophytes, the percentage of good out-
comes of calcaneoplasty decreases significantly, and oth-
er surgical options are preferred.

General postoperative recommendations

• First 48 hours: resting with the foot raised. Suropedic 
compression bandage.

• Third postoperative day: wound cure and switch to a 
new elastic compression bandage.

• Weeks 1 to 6: range of motion exercises, stretching, 
massotherapy and partial weight-bearing with boot (up to 
50% of total body weight) in the first two weeks.

• Week 3: suture removal.
• From week 3: progressive full weight-bearing. Alternate 

boot with sports footwear according to tolerance. Begin work 
with stationary bicycle at the start of the week 4 after surgery.

• Weeks 7 to 12: walking without restrictions or aids. 
Moderate intensity bicycle work. Start exercises for bal-
ance and coordination, triceps surae isometric, modified 
eccentric and concentric exercises, with restriction of dor-
sal flexion of the ankle.

• From week 12: alternate intervals of short runs and 
walking.

• From month 4: sports activities with maximum me-
chanical demands, according to tolerance(59).

Attributing endoscopic procedures with early recovery 
may lead to error or false expectations. In the context of 
insertional disease, in those procedures requiring bone 
surgery of the calcaneus combined with soft tissue de-
bridement, the full resolution of patient discomfort may 
take up to one year after surgery. Likewise, reaching max-
imum competition level for a professional may take from 
several months to one year.

Insertional tendinopathy

In patients with symptomatic conditions of the insertion 
of the tendon, in the presence of an intratendinous en-
thesophyte or a fragmented free osteophyte, we advocate 

open surgery using a central approach. Other approach-
es have also been described for accessing the insertional 
zone(62). They allow access to the affected region of the 
tendon, the possibility to resect osteophytes, treat the 
tendon, perform osteotomy of the posterosuperior tuber-
osity and effectively re-anchor the portion of tendon sub-
jected to surgical treatment.

A longitudinal incision measuring about 6-8 cm is made 
centred on the midline. In some cases we may curve the 
distal segment of the incision if there are alterations of the 
lateral or medial side of the tendon insertion(63). The subcu-
taneous layer is dissected, taking special care not to damage 
the neurovascular structures. We must try to maintain con-
tinuous tissue thickness to the paratenon in order to avoid 
surgical wound healing complications. A longitudinal inci-
sion is made in the most distal segment of the paratenon, 
performing dissection with respect to the tendon. In the 
case of thickening and preachilleal bursitis, debridement is 
indicated. Longitudinal division is made through a midline 
incision, and we check the presence of tendinous degener-
ative changes, intratendinous calcifications, retrocalcaneal 
synovitis and bursitis, or degenerative lesions in the enthe-
sis (Figure 8). Debridement and levelling of the lesions are 
performed. Incomplete debridement and the persistence of 
enthesophytes has been associated to an increased risk of 
persistent symptoms and lower satisfaction rates after sur-
gery(64). The posterior tuberosity is exposed, and osteotomy 
is performed using an osteotome or oscillating saw to fully 
eliminate the spatial conflict with the tendon and check its 
decompression clinically and, if necessary, radiologically.

We must check complete resection of the medial or 
lateral calcifications in the segments where insertion of 
the tendon fibres in the calcaneus is preserved. It is im-
portant to preserve part of the insertion to precisely de-
termine the re-anchoring zone.

In cases characterised by severe degeneration of the 
Achilles tendon, with scant repair capacity, transfer of the 
flexor hallucis longus (FHL) is required.

Finally, reinsertion of the Achilles tendon is carried 
out. Many techniques have been described. Our preferred 
approach is knot-free reconstruction with four anchors 
and a double parallel and crossed row, using high-resist-
ance tapes, since they have been shown to be mechan-
ically superior to other options(65-72). The foot is kept in 
plantar flexion while adequate tension is achieved. Pos-
teriorly, we close the longitudinal opening of the tendon 
and paratenon individually (Figure 9).

Following wound closure, immobilisation is carried out 
in plantar flexion of about 15-20°.

General postoperative recommendations

• First 48 hours: resting with the foot raised. Posterior 
splint.
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• Third postoperative day: wound cure and maintain 
splint.

• Between weeks 2 and 3: remove splint and sutures. 
Conversion to weight-bearing boot orthosis.

• Weeks 3 to 5: range of motion exercises, stretching, 
local physical therapy to reduce symptoms and partial 
weight-bearing with boot according to tolerance.

• From week 5: progressive full weight-bearing and 
gradual conversion to sports footwear. Start work with 
stationary bicycle.

• Weeks 7 to 12: moderate in-
tensity bicycle work. Start iso-
metric, balance and coordination 
exercises.

• From week 12: supervised 
modified eccentric and concen-
tric exercises only to the horizon-
tal plane of the ankle. Start short 
runs. High intensity bicycle work.

• Months 4 to 6: progressive 
return to routine sports activities 
according to adherence to func-
tional rehabilitation treatment.

An immunohistochemical study 
of 10 biopsies from patients with 
ITA evidenced a high degree of in-
nervation of both bursae (subcu-
taneous and retrocalcaneal), of the 
resected posterior tuberosity, and 
of the degenerative tendon fibres(73).

The insertional calcifications 
recurrence rate has not been well 
studied. Nunley et al.(74) conduct-
ed a retrospective review of 29 
surgical procedure in 27 patients 
(mean duration of follow-up 4 
years; range 2.9-8.1 years). At last 
follow-up, the lateral radiographs 
showed recurrent calcifications 
in 11 feet, though all the patients 
were pain-free despite the radio-
logical findings.

Incomplete resection and de-
bridement of the pathological 
tendon zones, of the calcifications 
and of the posterior tuberosity 
may lead to persistence of the 
symptoms after surgery.

The surgical treatment of ITA is 
associated to a postoperative com-
plications rate that needs to be 
taken into account. Wound healing 
problems are the most common 
complications, with an incidence of 

up to 30% according to some series. These problems are unu-
sual with the endoscopic technique, however(64).

Transfer of the FHL as augmentation measure can be 
made endoscopically or on an open basis, depending on 
the technique chosen for the procedure, in those cases 
with advanced degeneration of the tendon. The evidence 
supporting the routine use of this procedure in patients 
with ITA is presently insufficient(75).

There is no evidence on the effectiveness of the surgi-
cal elongation of the gastrocnemius complex in patients 

Figure 8. Longitudinal incision measuring about 6 cm and central opening of the tendon, 
preserving lateral insertions. Exposure of the distal portion of the tendon fibres, visualis-
ation of calcifications (red arrow), bursae, synovial hypertrophy and posterior tuberosity of 
the calcaneus. Debridement of metaplastic tendon tissue and bursa, removal of calcifica-
tions, levelling and ostectomy of the posterior tuberosity. Reinsertion.
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with ITA. Improved research studies are needed in this 
field(1).

Most patients subjected to surgical treatment report 
pain relief and functional improvement after the oper-
ation. However, the percentage of patients that become 
totally pain-free does not reach 100%, according to the 
published reviews of case series(64). The postoperative re-
habilitation time until the return to sports activities and 
substantial pain relief may be quite long.

Osteotomy of the calcaneus with dorsal subtrac-
tion wedge (modified Zadek procedure)

In cases with a calcaneal inclination angle of over 20°  
and a calcaneal X/Y ratio (as proposed by Tourne et al.) 
of under 2.5, good outcomes have been reported with this 
surgical technique, though it is not as widely used in rou-
tine practice as the other techniques(76,77). Shortening of 
the calcaneus would minimise posterior leverage of the 
gastrocnemius-Achilles complex and, together with dis-
placement of the tuberosity, would alleviate the tension 
produced in the tendon insertion.

Conclusions

There is strong consensus in the available literature re-
garding the need for initial conservative management 
of patients with ITA. In cases unresponsive to exhaus-
tive conservative management during a period of 3 to 6 
months, individualised surgery adjusted to each case af-
fords good outcomes. In the case of patients with retro-
calcaneal bursitis, signs of compression in the zone of the 
posterior tuberosity and without symptoms in the tendon 
or enthesophytes, endoscopic or open calcaneoplasty is 
the technique of choice. In patients with intratendinous 
degenerative disease, in combination with the finding of 

calcifications and bursitis, open 
surgery at tendon insertion level 
is the treatment of choice.
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