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ABSTRACT

Achilles tendinopathies are becoming increasingly common as
a result of the increase in sports activity. A review is made of
the radiological classifications of this injury, and of the clinical
assessment scales employed. To date, no universally accepted
radiological classification has been established. Most of the described classifications focus on ultrasound parameters, though
classifications based on magnetic resonance imaging (MRI) parameters have also been published. The thickness of the tendon,
the presence of neovascularisation, and tendon echogenicity are
the only ultrasound parameters which when measured jointly
have been correlated to the development of symptoms. Radiological classifications that aim to be of prognostic value therefore should incorporate these three parameters. The clinical
assessment scales allow us to quantify the severity of Achilles
tendinopathy and its impact upon patient quality of life. Ideally,
a general health questionnaire and a specific assessment scale
should be used. In this regard, the VISA-A is the only specific
Achilles tendinopathy assessment scale developed to date. It
affords adequate clinical correlation, is reproducible, and has
been validated in its Spanish version. As a result, this tool is
widely used for evaluating this disease.
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RESUMEN
Clasificaciones radiológicas y escalas de valoración de
la tendinopatía del Aquiles
Las tendinopatías de Aquiles son enfermedades con una incidencia
creciente debido al aumento de la práctica deportiva. Se realiza una
revisión de las clasificaciones radiológicas de esta enfermedad, así
como de las escalas de valoración clínicas. Hasta la fecha, no se ha
desarrollado ningún sistema de clasificación radiológica aceptado
universalmente. La mayoría de las clasificaciones descritas atienden a parámetros ecográficos, aunque también se han publicado
clasificaciones por resonancia magnética. El grosor del tendón, la
presencia de neovascularización y la ecogenicidad tendinosa son
los únicos parámetros ecográficos que, medidos de forma conjunta,
se han correlacionado con el desarrollo de síntomas, por lo que las
clasificaciones radiológicas que pretendan aportar valor pronóstico deberían incorporar estas 3 variables. Las escalas de valoración
clínica permiten cuantificar la gravedad de la tendinopatía aquílea
y su impacto en la calidad de vida. De forma ideal, se debería utilizar un cuestionario general de salud y una escala de valoración
específica. El VISA-A es la única escala de valoración específica de
la tendinopatía del Aquiles. Tiene una adecuada correlación clínica,
es reproducible y ha sido validado al castellano, por lo que su utilización está muy extendida en la valoración de esta enfermedad.
Palabras clave: Tendinopatía. Tendón de Aquiles. Tobillo. Deporte. Medicina deportiva.
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Introduction
The incidence of disorders of the foot and ankle has increased in recent years as a result of the growth in sports
activities(1). Disease conditions of the Achilles tendon account for a very important percentage of these disorders,
and can result in great disability and worsening of patient
quality of life.
At present, radiological evaluation of Achilles tendinopathy is very important as a complement to the clinical information. Different radiological classifications have
been proposed, which ideally should afford data on the
disease in question, as well as contribute prognostic information to help decide which treatment to provide according to the stage of the tendinopathy.
The clinical assessment scales have been developed
with the same purpose in mind. These are evaluating tools
used to measure different characteristics of the disease
with a view to assessing the effects of treatment upon patient health. At least 139 scales have been used to evaluate the clinical outcomes in patients with disorders of the
ankle and foot(2). Of these scales, only some can be used
to evaluate Achilles tendinopathy, and there is no clear
consensus as to which clinical assessment scale should
be used on a systematic basis(3,4).
The present study offers a review of the radiological
classifications of Achilles tendinopathy, and of the clinical
assessment scales applicable to such disease.

diological variable analysed — though none of them can
be taken to constitute a clear reference standard. Table 1
provides a summarised comparison of the classifications
which are described below.

Archambault ultrasound classification(5)
The authors of this classification conducted a retrospective review of the ultrasound findings in a series of consecutive cases diagnosed with non-insertional Achilles
tendinopathy. The findings were classified into three types
according to the thickness of the tendon and its ultrasound appearance over the long axis:
• Grade I. Tendon of normal appearance: parallel tendon margins and fibrillar ultrasound structure.
• Grade II. Thickened tendon: non-parallel margins, increased tendon thickness and fibrillar structure.
• Grade III. Tendon with hypoechoic zones and altered
fibrillar ultrasound structure, with or without tendon
thickening.
This classification was not found to be useful from the
prognostic perspective, since no significant differences
were observed between the ultrasound grades and the
persistence of symptoms following conservative treatment at 24 months of follow-up(5).

Chan classification(6)

Radiological classifications of Achilles
tendinopathy

This is an anatomical classification that divides tendinopathies according to the affected region of the tendon. In
this respect, three zones of the Achilles tendon are distinAlthough studies have been made of the prognostic useguished based on sagittal MRI images or ultrasound imagfulness of many radiological variables in Achilles tendies over the long axis:
nopathy, there is no agreement as to which of them are
• Intramuscular tendon: muscle fibers are seen to be
important enough to serve as the basis for a universal
still inserted within the trajectory of the tendon.
classification system(4). For this reason, different classifi• Free tendon: absence of muscle fibers; this zone
cation models have been proposed depending on the ra
in turn can be divided into three subzones of similar
length:
– Proximal.
Table 1. Comparison of the radiological classifications of Achilles tendinopathy
– Middle.
– Distal.
Radiological
Variable measured
Clinical correlation
Yes
method
• Calcaneal insertion: at the
confluence between the tendon
• Thickness
Achambault
Ultrasound
• Ultrasound
No
No
and the posterior calcaneal tustructure
berosity.
The publication in which
Location of the
Chan
Ultrasound
No
No
lesion
this classification was described was not accompanied
Shalabi
MRI
Contrast uptake
Yes
No
by a case series to demonstrate
Öhberg
Ultrasound
Neovascularisation
Yes
Yes
its clinical correlation or prognostic value. The clinical useDel Buono
Ultrasound
Neovascularisation
No
No
fulness of this tool is therefore
MRI: magnetic resonance imaging
limited.
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Öhberg score of tendon
neovascularisation(7)
It has often been postulated
that the appearance of neovascularisation in a pathological tendon is related to the
development of pain(8,9). Different studies have attempted
to quantify the degree of neovascularisation with a view
to assessing the effectiveness of different therapies(7,9).
The Öhberg score is the most
widely used classification and
recognises 5 types of tendon
according to the number of
neovessels observed in the ultrasound study:
• Grade 0: no intratendon
vascularisation.
• Grade 1+: 1 or 2 small vessels in the anterior portion of
the tendon.
• Grade 2+: 2 vessels located
at any point of the tendon.
• Grade 3+: 3 vessels located
at any point of the tendon.
• Grade 4+: > 3 vessels located at any point of the tendon.

Del Buono classification of
tendon neovascularisation(6)

Table 2. SF-12
1. In general, you would say your health condition is
1
Excellent

2
Very good

3
Good

4
Regular

5
Poor

The following questions refer to activities or things you could do on a normal day. Does your current
health condition limit any of these activities? If so, how much?
1. Yes, it limits
me very much

2. Yes, it limits me
a little

3. No, it does not
limit me at all

2. Moderate exertion, such as moving
a table, vacuuming the floor, go
bowling, or walk for over an hour
3. Walking up several flights of stairs
In the last 4 weeks, have you experienced any of the following problems at work or in your daily
activities because of your physical health?
1. YES

2. NO

4. Did you do less than what you would have liked?
5. Did you have to stop doing some tasks at work or in your
daily activities?
In the last 4 weeks, have you experienced any of the following problems at work or in your daily
activities because of some emotional condition (e.g., sadness, depression, nervousness)?
1. YES

2. NO

6. Did you do less than what you would have liked?
7. Were you less careful than usual at work or in your daily
activities?
8. In the last 4 weeks, to what degree did pain complicate your usual work (including work outside the
home and your daily chores)?
1
Not at all

2
A little

3
Regular

4
Quite a lot

5
A lot

The following questions refer to how you feel and how things have been going for you in the last 4
weeks. For each question, choose the answer that comes closest to how you have felt. In the last 4
weeks, how often...

This is an ultrasound classifi2
5
1
3
4
6
cation of the grade of neovasAlmost
Only once
Always
Often
Sometimes
Never
always
in a while
cularisation of the pathological
tendon:
9. …have you felt calm
and at ease?
• Grade I: 1 altered vessel in
the tendon.
10. …have you had a lot
• Grade II: 2 altered vessels
of energy?
in the tendon.
11. …have you felt
• Grade III: neovascularisadespondent and
sad?
tion enveloping < 50% of the
thickness of the tendon.
12. In the last 4 weeks, how often have your physical health or emotional problems complicated your
• Grade IV: neovascularisasocial activities (such as visiting friends or family)?
tion enveloping 50-90% of the
1
2
3
4
5
thickness of the tendon.
Always
Almost always
Sometimes
Only once in a while
Never
• Grade V: neovascularisation enveloping > 90% of the
thickness of the tendon.
Shalabi magnetic resonance imaging classification(10)
This again is a morphological classification in which
the authors conducted no clinical or prognostic validaThis classification groups Achilles tendinopathy according
tion.
to the uptake of the pathological tendon following a gado-
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linium contrast administration.
Four degrees of tendon involvement are considered based on
the MRI data:
• Grade 0: no enhanced uptake.
• Grade I: mildly enhanced
intrasubstance uptake.
• Grade II: moderately enhanced intrasubstance uptake.
• Grade III: greatly enhanced
intrasubstance and peritendinous uptake.
Although this classification was not found to be of
prognostic value, it did show
an acceptable clinical correlation, since close to 85% of
all patients with some degree
of tendon involvement before
surgery presented lesser involvement at two years of follow-up, with associated clinical
improvement(10).

Table 3. AOFAS
PAIN

40

None

Mild-Occasional

Moderate, daily

Severe, almost always
present

40

30

20

0

FUNCTION

50

ACTIVITY LIMITATIONS / SUPPORT REQUIREMENTS

No limitations, no
support

No limitation of daily
activities, limitation of
recreational activities,
no support

Limited daily and
recreational activities,
cane

Severe limitation of
daily and recreational
activities, walker,
crutches, wheelchair,
brace

10

7

4

0

MAXIMUM WALKING DISTANCES (BLOCKS)
>6

4-6

1-3

<1

5

4

2

0

WALKING SURFACES
No difficulty on any surface

Some difficulty on uneven
terrain, stairs, inclines, ladders

Severe difficulty on uneven
terrain, stairs, inclines, ladders

5

3

0

GAIT ABNORMALITY

Achilles tendinopathy
assessment scales

None, slight

Obvious

Marked

8

4

0

The measurement of outcomes
SAGITTAL MOTION
in orthopaedic surgery and
Normal or mild restriction
Moderate restriction
Severe restriction
traumatology has become a
(30° or more)
(15-29°)
(less than 15°)
crucial aspect for knowing the
8
4
0
effectiveness of the applied
treatments and for publishing
HINDFOOT MOTION (INVERSION PLUS EVERSION)
objective data in clinical reNormal or mild restriction
Moderate restriction
Marked restriction
search. In most of the existing
(75-100% normal)
(25-74% normal)
(less than 25%)
assessment scales, the sub6
3
0
jective data from the patients
themselves are very important,
ANKLE-HINDFOOT STABILITY
since they have been shown to
Stable
Definitely unstable
be better indicators of the final
outcome than questionnaires
8
0
based only on objective clinical
ALIGNMENT
10
data(11).
At present, the most wideFair, plantigrade foot, some
Good, plantigrade foot, ankledegree of ankle-hindfoot
Poor, non-plantigrade foot,
spread recommendation in
hindfoot well aligned
malalignment observed, no
severe malalignment, symptoms
assessing the outcomes of any
symptoms
disease process is to use a ge10
5
0
neric health questionnaire and
another questionnaire specific
of the disease in question(11).
A number of questionnaires have been developed that
uating Achilles tendinopathy(12), which has become the
specifically evaluate the function of the ankle and hindreference tool for measuring the outcomes of this disfoot, and there is even a specific questionnaire for evalease.
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Evaluation of health condition
The SF-12(13) (Table 2), as the
short version of the SF-36(14,15),
is a good example of a generic questionnaire, since it offers
a general view of the patient
health condition. Furthermore,
it can be completed easily and
rapidly. The scores of each of
the dimensions of the SF-12
range between 0-100, where 100
indicates optimum health and
0 is the poorest score possible(14,15).

Specific evaluation of foot
and ankle disorders
Foot and Ankle Ability Measure
(FAAM)(16)
The FAAM is a generic scale
used for the evaluation of foot
and ankle disorders, and exclusively measures subjective
aspects of the disease. It is especially focused on individuals
with great physical demands,
and so has been mainly used
in athletes with chronic ankle
instability. This tool consists of
29 items divided into two parts:
gestures related to activities of
daily living (21 items) and aspects gestures of sports activity (8 items). The FAAM has not
been validated in Spanish or for
specifically evaluating disorders
of the Achilles tendon.

Table 4. EFAS
Please answer each question by selecting the answer that the best describes your situation in the last week.
Each question can be answered on a 5 point scale, with description given for 2 endpoints of the scale.
If the question does not apply to you, please indicate this by checking the N/A box
N/A

1

2

3

Never
4

1. Do you have pain in your
foot and/or ankle when
you are at rest?
2. How far can you walk
before you get pain in
your foot and/or ankle?
3. How much has your
gait changed because
your foot and/or ankle
problem?
4. Do you have difficulty
walking on uneven
surfaces?
5. Do you have pain in your
foot and/or ankle when
you are walking?
6. How often do you have
pain in your foot and/
or ankle during physical
activity?
SPORTS QUESTIONS
Please only answer these questions if you regularly engage in sports activities. If a specific question
does not apply to your chosen sport, please check the N/A box
N/A

Impossible
0

1

2

3

No
limitation
4

S1. Can you run?

S2. Can you jog?

S3. Do you have problems
landing after jumping?
S4. Are you able to perform
your sports with your
usual technique?

American Orthopaedic Foot
and Ankle Society (AOFAS)(17) (Table 3)
Originally published in 1994, this is the most widely used
foot and ankle scale in clinical research(18). It consists
of 4 classification systems, each adapted to a different
anatomical area, namely the ankle-hindfoot, midfoot,
hallux-metatarsophalangeal zone-interphalangeal joints
and metatarsophalangeal-lesser interphalangeal joints.
The scale integrates subjective and objective data and
comprises three sections: function, pain and alignment.
The AOFAS has been used to evaluate different proce-
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Always
0

dures such as trauma surgery, arthroplasties, arthrodesis, etc. It therefore has not been specifically designed
to evaluate the function of the Achilles tendon, though
it offers excellent reproducibility and clinical correlation(19,20). Nevertheless, it has a number of limitations
that must be taken into account. Firstly, the AOFAS has
not been formally validated(18,21). Furthermore, over half
of the evaluated items are not considered to be especially important by either patients or physicians(22). Lastly,
this tool must be evaluated by an examiner, which can
generate inter-observer variability and reduce the valid-
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ity of the results obtained. For
all these reasons, it is currently
not advised to use this scale on
an isolated basis for evaluating
patients with foot and ankle
problems(18).
European Foot and Ankle Score
(EFAS)(23) (Table 4)
The EFAS is the assessment
system of the European Foot
and Ankle Society. In the same
way as the previous scale, it is
useful for evaluating the function of the ankle and subtalar,
talonavicular and calcaneocuboid regions, and has been
used to evaluate the treatment
of fractures, arthroplasties, arthrodesis and instability procedures. This instrument is
divided into 2 parts: a general
questionnaire referred to pain
and activities of daily living,
and a section specifically dedicated to sports.

Table 5. VISA-A
1. For how many minutes do you have stiffness in the Achilles region on first getting up?
0

2

3

4

5

6

7

8

9

10

100
min

0 min

2. Once you are warmed up for the day, do you have pain when stretching the Achilles tendon fully over
the edge of a step? (keeping knee straight)
0

1

2

3

4

5

6

7

8

9

Strong
severe
pain

10
No pain

3. After walking on flat ground for 30 minutes, do you have pain within the next 2 hours? (If unable to
walk on flat ground for 30 minutes because of pain, score 0 for this question).
0

1

2

3

4

5

6

7

8

9

Strong
severe
pain

10
No pain

4. Do you have pain walking downstairs with normal gait cycle?
0

1

2

3

4

5

6

7

8

9

Strong
severe
pain

10
No pain

5. Do you have pain during or immediately after doing 10 (single leg) heel raises from a flat surface?
0

1

2

3

4

5

6

7

8

9

Strong
severe
pain

Foot and Ankle Outcome Score
(FAOS)(24)
The FAOS is a questionnaire entirely self-completed by the patient. It comprises 42 items that
evaluate the outcomes based
on 5 subscales (pain, other
symptoms, activities of daily living, sports and leisure activities,
and quality of life related to the
foot and ankle). It appears to be
useful for evaluating outcomes
that are relevant for the patient
and addresses ankle stability
following ligament reconstruction.

1

10
No pain

6. How many single leg hops can you do without pain?
0

1

2

3

4

5

6

7

8

9

10

7. Are you currently undertaking sport or other physical activity?
Not at all

0

Modified training ± modified competition

4

Full training ± competition, but not at the same level as when the symptoms began

7

Competition at the same or a higher level than as when the symptoms began

10

8. Please complete EITHER A, B or C in this question.
• If you have no pain while undertaking Achilles tendon loading sports please complete only A.
• If you have pain while undertaking Achilles tendon loading sports but it does not stop you from
completing the activity, please complete only B.
• If you have pain that stops you from completing Achilles tendon loading sports, please complete only C.

Visual Analogue Scale-Foot
and Ankle (VAS-FA)(2)
The VAS-FA is a visual scale
that evaluates disorders of
the foot and ankle. It has been
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0

7

14

21

30

A

If you have no pain while undertaking Achilles
tendon loading sports, for how long can you train/
practise?

Not
at
all

1-10
min

11-20
min

21-30
min

≥ 30
min

B

If you have some pain while undertaking Achilles
tendon loading sports, but it does not stop you
from completing your training/practice, for how
long can you train/practise?

Not
at
all

1-10
min

11-20
min

21-30
min

≥ 30
min

C

If you have pain that stops you from completing
your training/practice in Achilles tendon loading
sports, for how long can you train/practise?

Not
at
all

1-10
min

11-20
min

21-30
min

≥ 30
min
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validated for both healthy individuals and patients with
disease conditions. The instrument is reliable and has
been validated in a number of languages. The VAS-FA
consists of 20 items divided into 3 groups: pain, function
and others.
Foot Function Index (FFI)(25)
The FFI is a subjective scale that consists of 23 items in
its original description, divided into 3 subscales: pain,
function and limitation of activity. All the variables are
measured using a visual scale, where higher scores indicate greater disease. A number of subsequent versions
have been developed, since the original scale could not
be completed by different population groups, leaving too
many unanswered questions(26). At present, all these subsequent versions have not shown sufficient validity compared with the SF-36. Its isolated use therefore cannot be
recommended(21,26).
Manchester-Oxford Foot Questionnaire (MOXFQ)(27)
The MOXFQ is a scale entirely self-completed by the patient. It was originally designed to evaluate the outcomes
of foot and ankle surgeries in clinical trials, and therefore
proved useful only in the academic setting(27). It consists
of 3 sections: pain, gait / difficulty standing, and social
interaction, and higher scores are indicative of increased
severity of disease. A short version, the MOXFQ-Index,
has recently been introduced, with results comparable to
those of the original MOXFQ, and possessing adequate validity compared with the SF-36(28).

Specific assessment of Achilles tendinopathy
The Victorian Institute of Sports Assessment–Achilles
questionnaire (VISA-A)(29) (Table 5) is the only scale specifically developed to evaluate Achilles tendinopathy. It
measures the severity of tendinopathy based on the assessment of pain, function and the impact upon activity.
This instrument consists of 10 items: stiffness, pain on
walking, pain on stretching, walking down stairs, standing on tiptoe, jumping on one leg, sports activity, pain on
loading the tendon, and training time. The VISA-A uses
a numerical rating scale from 0-100 points, where higher scores correspond to people with improved functional
condition.
It is easily understood by patients and has been
shown to offer good clinical correlation(30). In addition, the
VISA-A has been validated in Spanish(31). In sum, it is considered to be the reference scale for assessing the severity
of Achilles tendinopathies.
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Discussion
The present review describes different radiological classifications of Achilles tendinopathy, and the most commonly used clinical assessment scales. Both tools are employed to better characterise disease and allow a more
detailed description of the disease process, with a view to
facilitating the therapeutic approach.
It is clear that most of the described classifications
are based on the ultrasound findings. This is because the
accessibility of ultrasound has caused it to become the
first choice of use of imaging diagnostic technique in most
cases. However, the ultrasound findings with demonstrated clinical correlation or of prognostic value are scarce(32).
In 2018, Matthews et al. published a systematic review of
the ultrasound classifications of Achilles tendinopathies,
with the aim of determining the most widely used parameters(33). Likewise, they conducted a meta-analysis to
determine whether any ultrasound finding was of prognostic value in relation to the development of symptoms.
The study included 19 publications, and the parameters
most commonly used for establishing a classification
were found to be the thickness of the tendon, echogenicity, and the presence of vascularisation. These findings
were of prognostic utility in reference to the development
of clinical symptoms, especially when 3 parameters were
measured simultaneously instead of only 2. The authors
therefore concluded that although there is great variability in the published ultrasound classifications, the most
reliable tools in terms of prognostic value should at least
include the aforementioned 3 parameters. However, no
classifications including these parameters and applied to
clinical practice on a generalised basis have been developed to date. In addition, as has been commented above,
very few classifications are of prognostic value. As a result,
it is currently not possible to recommend basing therapeutic decisions exclusively on the radiological stage of
the disease.
The assessment scales allow numerical quantification
of the severity of the disorder. An ideal assessment tool
should be able to record clinically relevant changes, and
should be reliable, validated and reproducible. Objective
measurements, such as radiological parameters, might
not adequately correlate to the patient symptoms or quality of life(2). No clear consensus has been reached regarding which clinical assessment scale to use in patients with
Achilles tendinopathy(3,4).
Curiously, the scale most widely used to assess disease of the foot and ankle - the AOFAS - has not demonstrated sufficient validity in comparison with other less
recognised scales such as the FFI, the FAOS or the FAAM.
As a result, its isolated use for assessing the outcomes
cannot be recommended(18). These other scales, including
the MOXFQ, do not specifically address Achilles tendinopathy, and have been validated for more general disorders
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of the foot and ankle. The exception could be the FAAM,
which has been validated for assessing chronic ankle instability. Thus, the VISA-A is seen to be the most specific
and reliable option for assessing Achilles tendinopathy,
and its use should thus be recommended, associated to a
generic health questionnaire.
The main limitation of the present study is that it is
not a systematic review, and no analysis is made of the
results described in the literature. It is a narrative review
made to describe the radiological classifications and the
clinical assessment scales used in patients with Achilles
tendinopathy.

Conclusions
The ultrasound findings that appear to be of prognostic
value in evaluating Achilles tendinopathy are the thickness of the tendon, the presence of neovascularisation,
and echogenicity measured simultaneously. To date, no
radiological classification has included these items or is
able to offer adequate prognostic correlations; as a result,
no concrete classification may be considered preferable
to the rest. At least both a general and a specific health
questionnaire should be used. In this regard, the VISA-A is
the only specific Achilles tendinopathy assessment scale
developed to date, and has been shown to be reproducible and offer good clinical correlation.
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