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Introduction

This review focuses on two distinct but related conditions: mid-
portion Achilles tendinopathy and insertional Achilles tendinopathy.
They are characterised by localised pain (Figure 1) and impaired lo-
comotor function, including walking, running and jumping. The in-
formation mainly pertains to midportion tendinopathy, which
dominates the literature, but evidence about insertional Achilles
tendinopathy is highlighted. Although discussed briefly within dif-
ferential diagnosis, Achilles tendon rupture and partial tears are not
the focus. Exercise is a primary recommended treatment, along with
education and advice; therefore, physiotherapists have an important
role in managing Achilles tendinopathy. After outlining the epide-
miology, burden and clinical course of Achilles tendinopathy, this
review focuses on current considerations in its diagnosis, assessment
and management from a physiotherapy perspective. A theme
throughout the review is a shift from a reductionist biomedical view
towards a biopsychosocial view of Achilles tendinopathy, emphasis-
ing how this shapes current clinical care.

Terminology

Participants in a recent international symposium about the con-
dition agreed that the term Achilles tendinopathy is most appro-
priate.! Labels such as tendinitis and tendinosis are discouraged
because: they imply specific biological processes that are currently
debated and unclear; they may erroneously imply that certain
treatments like rest may be sufficient for recovery; and the use of
multiple terms among clinicians, the literature and other sources (eg,
the internet) contributes to confusion and mistrust among patients.'

Epidemiology

Achilles tendinopathy is very common among people involved in
running and running sports but can impact people who are less
active. Between 6 and 10% of runners are affected by Achilles ten-
dinopathy at any one time.” The lifetime prevalence is 52% for
middle-distance and long-distance runners, 36% for runners of

https://doi.org/10.1016/j.jphys.2022.09.010

shorter distances, 24% for athletes in general and 6% for the general
population.® Between two and three patients per 1,000 in Dutch
general practice have Achilles tendinopathy, and two-thirds are not
classified as athletes.”

A large database study (20 million records) found that men and
women are equally affected by Achilles tendinopathy and the peak age
for incidence is from 40 to 59 years.” Midportion Achilles tendinopathy
is reported to be more common than insertional Achilles tendinop-
athy®’ and about one in three people report bilateral symptoms.®°

Achilles tendinopathy is considered an overuse injury, meaning
that activity (and thereby tendon load) is an important extrinsic
causative factor.’® Walking, running and jumping are implicated
because they involve a rapid stretch-shorten cycle of the muscle-
tendon unit and repetitive high Achilles tendon force and strain (eg,
five to seven times body weight per stride and up to 6% strain during
running)."""'> A sudden change in stretch-shorten cycle activities (eg,
rapid increase in weekly running mileage or introduction of hill
running or higher intensity track sessions) that exceeds physiological
adaptive capacity is implicated in most cases'®'® and this is likely
related to slow adaptation of tendon compared with muscle.'-2!

Compression of the insertion of the Achilles tendon against the
calcaneum may occur in extreme ranges of ankle dorsiflexion and is
considered a risk factor for development of insertional tendinop-
athy.??> Compression in dorsiflexion during the stretch-shorten cycle
(as may occur when running up a hill) seems to be a particular issue.
It is rare for a tendinopathy to manifest from compression alone (eg,
stretching into ankle dorsiflexion). Consideration should be given to
sporting or daily movement patterns that involve excessive ranges of
dorsiflexion during the stretch-shorten cycle (eg, running backwards
and changing direction as is common in some football codes).

Intrinsic factors moderate the risk profile and are more common
among less active people who develop tendinopathy.>®> Evidence-
based prospective predictive factors include prior lower limb ten-
dinopathy or fracture, use of fluroquinolone antibiotics, moderate
alcohol use, training in cold weather, and decreased isokinetic plantar
flexor strength.?* Pathology precedes and is a weak predictive factor
for the onset of pain.® This adds complexity because some factors
may contribute to pathology but not pain, or vice versa, explaining
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Figure 1. Site of pain in Achilles tendinopathy.

why pain manifests differently in individuals with seemingly similar
risk profiles. Clinically, it is helpful to consider factors that may in-
fluence tissue load (eg, activity, body weight), tissue homeostasis and
adaptive potential (eg, age) and other biopsychosocial factors that
may influence pain onset.

Burden of Achilles tendinopathy

People with Achilles tendinopathy can experience a profound
impact on their quality of life that seems to be rooted in a loss of
identity because they are unable to undertake social and sporting
activities that are important to them.?®>° Consistent with this, a
recent cohort study found that most participants with Achilles ten-
dinopathy reported quality of life impacts in relation to mobility
(66%), usual activity (50%) and pain/discomfort (89%) impairments.*°
In contrast, only 1% and 20% reported impact on self-care and anxi-
ety/depression, respectively.’’ There was reduced work productivity
among 38% of participants (comparable with moderately severe knee
osteoarthritis) and direct treatment and lost productivity costs were
estimated to be AUD $1,396.%° Reduced mobility related to Achilles
tendinopathy is likely to result in adverse consequential effects on
general health, especially among older people.’!

Clinical course and natural history

Based on one trial, only 24% of participants exposed to a wait-and-
see intervention for midportion Achilles tendinopathy were classified
as recovered.> Exercise interventions resulted in an average improve-
ment of 20 points in composite pain and disability (clinically mean-
ingful benefit is 14 points) over 12 weeks>? but there are reports that
between 44%>** and 75% of people®® may not respond. Further im-
provements in symptoms are likely between 12 and 52 weeks but not
beyond this time.>%*” Mild symptoms may persist among 60% and 25%
at 5 and 10 years, respectively.>®>°

Persistence of symptoms is also an issue with athletes, as well as
recurrence and reduced performance. Among a cohort of 1,929 run-
ners, 5% developed Achilles pain training for a running event and 32%
had persisting symptoms at 52 weeks.>® Among elite soccer players,
time-loss related to Achilles tendinopathy is low (median of 10 days)
but recurrence is high (27%) and more likely if sport cessation is < 10
days.*® Time loss fails to capture performance impact, which is a
larger issue because many athletes with Achilles tendinopathy
continue to compete.*!

Diagnosis

Achilles tendinopathy is primarily diagnosed based on a detailed
patient history and clinical assessment.'®*?>-** When questioned

about the location of pain, patients either pinch the midportion of the
tendon with two fingers (2 to 6 cm above the calcaneum) or point to a
localised area at the posterior calcaneum (Figure 1). Most can recall a
change in loading activity coinciding with the onset of pain. Increase
in pain severity and impact on function are typically gradual. Initially
people report minor symptoms (pain or stiffness) upon weight-
bearing after prolonged rest or sleep (referred to as ‘morning stiff-
ness’ or ‘arising pain’) or pain upon commencing walking or running
that improves after a few minutes (referred to as the ‘warm-up’
phenomenon). As severity progresses, symptoms are reported for
several hours or even days following bouts of activity and ultimately
they persist throughout active periods and severely limit them.
Diagnosis is aided by appreciating that activities that provoke Achilles
tendon pain will most likely be stretch-shorten cycle loads such as
walking, running and sports involving running and jumping.

Clinical tests have unknown value for diagnosing painful Achilles
tendinopathy, as imaging pathology (which is commonly asymp-
tomatic®®) is used as the reference standard, and intra-rater and inter-
rater reliability are variable.*®*® The issue with imaging used as a
reference standard is that people with asymptomatic pathology will
be positive on this reference standard even though they do not have a
painful variant of the condition (so will test negative on other tests).
Reproducing localised midportion or insertional Achilles pain with
loading tests such as the calf raise or hop tasks on one leg is a hall-
mark of Achilles tendinopathy diagnosis. The issue is that load tests
may be negative in less severe presentations.*® More progressive load
test options are shown in Figure 2. Pain into compression (eg,
extreme dorsiflexion position during calf raise/drop over a step) is
often more painful than submaximal hopping for insertional Achilles
tendinopathy (vice versa for midportion). Localised tendon thick-
ening or swelling with palpation are surrogates of (potentially
asymptomatic*®) pathology and therefore only helpful in the pres-
ence of other clinical features. Tenderness on palpation is of limited
value (palpation may be tender in people with and without tendon
pain®®) but raises suspicion of a differential diagnosis when absent.
The Arc sign and London Hospital test are disease-specific tests but
have limited diagnostic utility.*5

Achilles tendon imaging pathology is common in people without
any symptoms.*"! For example, up to 45% of people without pain
have intratendinous abnormalities and up to 51% have thickening,
with substantial variation between cohorts that is partially explained
by age, physical activity and body mass index.*' The prevalence of
asymptomatic pathology means that a diagnosis based on imaging
alone may be incorrect and lead to unnecessary healthcare in-
terventions,”” and confirming symptomatic Achilles tendinopathy
with imaging is unnecessary.** Imaging may, however, be indicated
after non-response to initial recommended treatments and to
confirm suspected differential diagnoses.

Figure 3 describes common differential diagnoses.**>> Pathology
features such as Haglund’s deformity and retrocalcaneal bursitis are
encompassed within insertional Achilles tendinopathy and have
overlapping symptoms. They are managed with non-tissue-specific
(often imaging has not been performed so the tissue features are
unknown) primary treatments for Achilles tendinopathy based on the
clinical presentation (outlined below). Other conditions have a
distinct symptom presentation and some of these can overlap with
Achilles tendinopathy and others are separate (Figure 3). Their
presence is appreciated based on clinical history and examination (eg,
paratenonitis often presents as diffuse midportion tendon pain and
tendon movement may evoke crepitus).*® In some instances, imaging
may be indicated to confirm a differential diagnosis if it will help to
implement appropriate treatment (eg, anti-inflammatory approaches
in the case of paratenonitis).

In the presence of symptoms following sudden high Achilles load
(eg, sprinting across the road), it is crucial to be alert to red flags such
as tendon rupture (characterised by plantarflexor dysfunction and a
positive Thompson test*®) or a substantial acute tear (characterised
by severe pain and plantarflexor dysfunction).*> People with painful
Achilles tendinopathy rarely progress to a frank tendon tear or
rupture,” but asymptomatic Achilles tendinopathy is a prerequisite
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STEP 2: Assess time to
recover if the patient
experiences flare-up
with usual activities

STEP 1: Assess pain intensity and
behaviour with usual activities

3 to 8 x body weight Achilles load

1 to 3 x body weight Achilles load ]
Walking

Walking faster
Walking incline

Double-leg calf raise
Single-leg calf raise

Running
+ over step Running faster
+ knee bent Running incline
+ external load
+ speed

Figure 2. Steps in assessment of load tolerance.
Force values based on unpublished data from Sancho et al.

for these conditions.”® Identifying tears on imaging is a current
enigma, probably because a range of pathologies can occur in the
absence of pain*® so imaging cannot be relied on to confirm recent
structural tendon changes. Clinicians need to be alert to the possi-
bility of inflammatory arthropathy.*> Suspicion of inflammatory
arthropathy is increased when there are sudden bilateral and severe
symptoms following no obvious change in activity or very poor
response or aggravation with low-intensity exercise interventions.

Assessment

Load tolerance

Examination of pain severity and response with Achilles tendon
loading (or load tolerance) is an important part of assessment; it
guides activity modification and exercise prescription and progres-
sion advice in tendinopathy.®>> Load tolerance assessment involves
three components (Figure 2): assess self-reported pain intensity
during Achilles tendon loading activities; if the pain increases after
these activities, assess how long it takes to return to pre-loading pain
levels; and assess self-reported pain intensity on a pain rating scale

o =2 Plantaris tendinopathy?
= § Sural nerve neuropathy?
Midportion Insertional
Achilles Achilles
tendinopathy tendinopathy
> g Paratenonitis Retrocalc?neal bur:_;itis
=3 Acute tear/rupture® Haglund’s deformity
© Pre-Achilles bursitis
Sever’s disease

Accessory soleus
Fascia cruris tear
Lumbar radiculopathy

Posterior impingement
Calcaneal bone stress
Lumbar radiculopathy

Often
separate

Figure 3. Differential diagnoses for midportion and insertional Achilles tendinopathy.
2 Plantaris and sural nerve presentations are not site specific.
b Acute tear/rupture occurs on background of asymptomatic Achilles tendinopathy.

Double-leg jumps
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STEP 3: Assess pain
intensity and
apprehension with
loading tasks
(progression shown
below)

5 to 10 x body weight Achilles load

Single-leg hop

Single-leg hop forwards
Single-leg hop backwards
Single-leg pogo hop

during a progressive loading task. These are the same load tests used
to reproduce localised pain for diagnostic purposes. For load tolerance
purposes pain intensity is also assessed to guide activity modification
and exercise prescription. Numerical rating scales are commonly
used, with pain rated up to 5 out of 10 suggested to be acceptable.®>®
This scale is not universally acceptable so a graded chronic pain scale
(eg, mild, moderate, severe) may be more patient-centred.”” Achilles
tendinopathy pain is thought to be load-dependent*>® and the pain
response is generally proportional to load; however, pain is not a
surrogate for load because of other biopsychosocial influences on
pain.Sg'GO

Self-reported impairments

Considering biopsychosicial factors in assessment (Table 1), guided
by current evidence,?* helps to identify impairments and potential
contributors and guides patient-centred management. In the tendin-
opathy literature, physical (eg, strength and biomechanics) impair-
ments have been extensively investigated,®*°* with greater attention
more recently on psychological factors®>®” and the lived experi-
ence.”®?? Given that Achilles tendinopathy presentation is heteroge-
neous, biopsychosocial impairments are only seen in some people.®®

An appreciation of hallmark impacts of Achilles tendinopathy can
be gained by assessing key outcome domains. This includes pain and
disability, or combinations of these, as in the validated and disease-
specific Victorian Institute of Sport Assessment-Achilles (VISA-A).%8
Participation can be assessed clinically by asking about modification
of usual daily, leisure or sports activities that involve walking and
running, and appreciating whether these modifications are justified
given the pain and disability levels, or indicating maladaptive coping
(ie, activity endurance or fear-avoidance).®® Quality of life can be
explored with open questions about overall impact (cueing for
emotional, mobility and social aspects) that can be explored further
with formal assessment or questioning (Table 1).

A careful history may reveal relevant features that may contribute
to the condition or prolong recovery. Long symptom duration is often
associated with multiple failed treatments and conflicting advice
from multiple clinicians, and this can lead to frustration and reduced
outcome expectation. It is particularly important to consider how
prior imaging has been perceived and may influence beliefs and be-
haviours. General health (eg, elevated low-density lipoprotein
cholesterol) and lifestyle factors (eg, diet, sleep, and general exercise
and physical activity) may be relevant.
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Table 1
Biopsychosocial aspects of assessment.

Malliaras: Physiotherapy management of Achilles tendinopathy

Domain

Assessment considerations

Link to Achilles

Further context about the assessment or evidence linking to

tendinopathy Achilles tendinopathy
Key Outcome Domains
Pain with activity/loading® o Pain with calf raise or hop tests 81153 e Most common pain assessment in Achilles tendinopathy
e Distinct information to disability*®
e MCID 10 points'>>"
Pain over a specific time® e Pain over last 7 days 8LIS3
Pain and disability® e Victorian Institute of Sport Assessment 81153 e Most common disability assessment in Achilles
tendinopathy
e MCID 14 points'*®
e Less relevant for non-athletic people®®'>”1
Participation® e Participation in running, sport or usual ] o Low participation despite low pain or high participation
walking despite high pain may indicate maladaptive coping
Quality of life impact® e Open questions about impact on 81153 e May indicate need for more detailed assessment of
mobility, social life, emotions certain domains such as emotions
Biological and Physical
Demographic, general health e Obesity (body mass index > 30) 24 o Not a risk factor but conflicting cross-sectional
association
e Older age and female gender 24 o Conlflicting evidence they are risk factors
e Elevated triglycerides or LDL choles- 159-161 e Cross-sectional association with Achilles tendinopathy
terol or lowered HDH cholesterol
e Hypertension 162 e (Cross-sectional association with Achilles tendinopathy
e Hormone replacement 162 e (Cross-sectional association with Achilles tendinopathy.
o Contraceptive pill use 162 HRT may help musculoskeletal pain in menopause'®® so
association may be because people with more severe
menopause opt for HRT
e Perimenopausal status or amenorrhea 164 e Indirect basic science evidence that loss of oestrogen
negatively effects tendon metabolism
e History of severe mental health illness None e No direct evidence
e May require multidisciplinary team input
History o Other tendinopathies/pain conditions 165 o Prior lower-limb tendinopathy is a risk factor
e Long duration of symptoms 23.26,:28.29 o Evidence from qualitative studies
e Multiple failed treatments e Consider outcome expectations and secondary impair-
e Multiple clinicians (with inconsistent ments (eg, frustration, physical impairments, pain
advice) mechanism)
¢ Imaging pathology perceived as severe 166 o No direct evidence
e May relate to fear of movement
e Family history of Achilles 167 o Possible genetic predisposition
tendinopathy
Medications ¢ Fluoroquinolone antibiotics 24 e Risk factor
Pain mechanisms o PainDETECT questionnaire 168 e Cross-sectional association
o Diffuse mechanical hyperalgesia 7779 o Conflicting cross-sectional association
Physical function capacity® e Standing calf raise test 61,62 e Cross-sectional association
153 o Most common PFC assessment in Achilles tendinopathy
70 ¢ Normative data among healthy people
o Seated calf raise 6 repetition 24,6162 o Reduced maximal strength is a risk factor
maximum “ o Reliability among recreational runners with Achilles
tendinopathy
e Hip abduction and extension 7374 o Conflicting cross-sectional association
dynamometry 74 e Reliability among recreational runners with Achilles
tendinopathy
e Knee extension 6 repetition maximum 74 e (Cross-sectional association
7 e Reliability among recreational runners with Achilles
tendinopathy
o Submaximal hop height or plyometric 62,64 o (ross-sectional association
quotient e Contact or jump mat required
e Submaximal hop duration 74 e (Cross-sectional association
169,170

Single or triple hop for distance

Cross-sectional association

Range of motion

Weight-bearing ankle dorsiflexion
range of motion

24

Conflicting risk factor evidence for increased and
decreased range
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Table 1 (Continued)
Domain Assessment considerations Link to Achilles Further context about the assessment or evidence linking to
tendinopathy Achilles tendinopathy
Psychological

Fear of movement and Tampa Scale of Kinesiophobia-11
catastrophising® (TSK-11)
Pain catastrophising scale

37,153,171,172

Conflicting evidence that kinesiophobia predicts out-
comes, and no direct evidence for catastrophising (rele-
vant for some subgroups)

155

155

Convergent validity TSK-11
e 11 to 22 (minimal), 23 to 28 (low), 29 to 35 (moderate),
36 to 44 (high)

Apprehension/unwilling to complete
load tests

Kinesiophobia associated with unwillingness to complete
load tests

e High expected pain during hops and
calf raise

Kinesiophobia associated with higher expected load test
pain

Belief that activity may lead to damage
or rupture

27-29

Evidence from qualitative studies

Belief need to rest/protect the tendon

28,29

Evidence from qualitative studies

Outcome expectations How much do you expect your Achilles
problem to change as a result of the

treatment? (Likert scale)

82,84,173

Preliminary evidence that may predict outcome from a
feasibility study

Belief may not overcome the problem

Evidence from qualitative studies

Belief that exercise may be damaging

28

Evidence from qualitative studies

Self-efficacy® e Pain self-efficacy questionnaire 153171 o No direct evidence (relevant for some subgroups)
e Feeling not in control of symptoms 29 e Evidence from qualitative studies
Emotion® o Hospital anxiety and depression scale 153,171 o No direct evidence (relevant for some subgroups)
o Negative emotions from loss of 29 e Evidence from qualitative studies
mobility
Social and Lifestyle
Social support o Consider social circumstances and 2 e Evidence from qualitative studies
lifestyle in developing treatment plan
Social wellbeing e Consider how mobility may impact on 27-29 o Evidence from qualitative studies
social participation and wellbeing
Activity levels e Quantify current walking (eg, steps/ 24 e Not a risk factor but conflicting cross-sectional
day) sports or running (frequency and associations
volume)
Other lifestyle e Moderate alcohol use 165 o Risk factor
e Sleep and diet None ¢ No direct evidence

HDL = high-density lipoprotein, HRT = hormone-replacement therapy, LDL = low-density lipoprotein, MCID = minimum clinically important difference, PFC = physical function

capacity, TSK-11 = Tampa Scale of Kinesiophobia-11.
Validated outcomes measures are shaded blue.
2 Recommended outcomes by ICON consensus.®’

b Calculated from cross-sectional data rather than prospectively from actual change in pain data.

Fear of movement can be identified via apprehension or unwill-
ingness to undertake tasks that are perceived as threatening or pro-
vocative, or via the validated Tampa Scale of Kinesiophobia. Beliefs
that can drive fear of movement and poor outcome expectations
should be considered. Some patients will benefit from formal
assessment of pain self-efficacy or emotional aspects if open ques-
tions suggest that these impairments may be present. Social impact
may include a loss of self and social relationships stemming from an
inability to engage in self-defining and social pursuits involving
walking and running. This highlights the importance of a patient-
centred approach to understand and address these impacts within
the treatment process.

Physical examination of impairments

Physical examination (Table 1) should include multidimensional
calf muscle capacity, including endurance tests such as the standing
calf raise, which is clinically accessible, but also strength under load
(which is more closely related to maximal strength).°"®? This is
important because maximal strength appears to be more impaired
(16 to 44%) than endurance (8%) (note that this literature either uses
the unaffected or healthy controls as a comparator).%? The opposite or
less affected side is often stronger but may still be impaired®"®? so it

is preferable to use normative data as a target. Demonstration of
objective strength impairments compared to normative data (avail-
able for calf raise endurance test’®) or population-specific data among
health comparator groups (Table 1) can motivate patients to engage
with exercise interventions. The soleus has the largest physiological
cross-sectional area of all the calf muscles (three times greater than
medial and six times larger than lateral gastrocnemii’’) so consid-
eration should also be given to assessment of calf capacity in knee-
straight positions (soleus and gastrocnemius are activated equally)
and knee-bent positions (biased towards soleus activation).”* Global
lower-limb strength impairments should be considered”>’* guided
by history of prior lower-limb injury.

Power impairments are common and can be assessed objectively
in a clinical setting via: hop height or plyometric quotient (using a
contact or jump mat) during submaximal cyclical hopping; or single
or triple hop for distance.? To minimise the risk of pain flare up,
power assessment should be undertaken when pain is acceptable. For
some people, obvious strategies to reduce Achilles load can be
observed, including landing with the foot flat rather than on the toes
or landing on the toes but with minimal ankle absorption through
dorsiflexion. Clinicians should note apprehension with power as-
sessments, as this can guide rehabilitation progression (see graded
exposure approach below).
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Primary management

Secondary management

Education and advice

Musculoskeletal or

Screen - including activity modification as necessary sports physician
1 _ . Q * imaging
xercise ¢ medication
Medical triage « graded exposure * injection
S « address specific capacity impairments * GTN patches
+ hormonal * pain management
+ inflammatory — + + [ ]
« rupture - —
® Multi disciplinary
% Adjunct options careh
g * Ice/heat? . » exercise
el | Footvyeacr advice® physiology or *
° * heel lifts dietetics =
»| |+ acupuncture? (weight g
* radial sh(f)ckwave management) N
v therapy®: * psychology fe]
* manual therapy9 ©

Recovery
~20 point improvement in composite pain and
function at 12 weeks BUT up to 60% still have
some symptoms at 5 years

I

Figure 4. Achilles tendinopathy management process informed by evidence and clinical reasoning.

2 No direct evidence but possible short-term effects on pain/comfort.
" No direct evidence but advice about appropriate shoes often helpful (see text).

¢ Evidence (conflicting) as an alternative treatment for midportion Achilles tendinopathy.

9 Evidence as an alternative treatment for midportion Achilles tendinopathy.

€ Evidence (conflicting) as an alternative treatment for insertional Achilles tendinopathy.

f Evidence (conflicting) as an adjunct treatment for midportion Achilles tendinopathy.

¢ Evidence (conflicting) for adding instrumented manual therapy to exercise for insertional Achilles tendinopathy.

" Based on biopsychosocial factors that may impact on Achilles tendinopathy.

Note: conflicting evidence treatments made it onto this figure if a majority of outcomes at a given timepoint showed a positive effect.

Restricted calf muscle flexibility or restricted or hypermobile ankle
dorsiflexion range should be considered in weight-bearing. Slow
eccentric phase isotonic calf exercise can be prescribed to target calf
flexibility impairment.””> Although dynamic ankle eversion does not
appear to be related to Achilles tendinopathy,® running analysis (on a
treadmill or outside based on patient preference) may detect reduced
ankle dorsiflexion in midstance (possibly an adaptive response to
reduce load),%* or other impairments (eg, running with low cadence,
which may increase ankle dorsiflexion excursion). Increased running
cadence (5% above preferred) may reduce Achilles stress.”®

The pain mechanisms should be considered (Table 1). Consistent
with local nociceptive pain, quantitative sensation testing suggests an
absence of diffuse mechanical hyperalgesia’’ and spreading pain is
uncommon. Nevertheless, central features may be present among
some people,’®’® which can be appreciated with questionnaires
(painDETECT) or clinical proxies (such as diffuse mechanical hyper-
algesia and spreading pain) and may then indicate the need for
appropriate mechanism-based treatment.®°

Outcome measures

Outcome measurement is guided by recent international expert and
patient consensus on core outcome domains for tendinopathy.®! This
should include pain with loading and over specific time, as well as pain
and disability outcomes (Table 1); global rating of change is also rec-
ommended because it is simple and acceptable to patients.®' Other
psychological outcomes (eg, fear of movement, pain self-efficacy and
emotion) can also be assessed over time if found to be impaired.

Management

Considerations for physiotherapy management of a person with
Achilles tendinopathy are outlined in Figure 4. Screening and
assessment will identify people who may need medical management

via their general practitioner or onward referral to specialist care.
Primary physiotherapy management should include education, ex-
ercise and activity advice. The goal is to empower the patient to
develop understanding of their condition and its unique bio-
psychosocial contributors, and to develop confidence to self-manage
via load modification and exercise strategies. The success of this
approach is reliant on an effective alliance between the health pro-
fessional and patient with Achilles tendinopathy, which enables
shared decisions about treatment and goals, as well as understanding
individual barriers and enablers.®?

Although they are not all evidence-based, some relatively safe and
accessible physiotherapy adjuncts to help pain include advice about
ice or heat, rigid taping to reduce ankle range of motion (eg,
augmented low dye tape), heel wedges (0.8 to 1.2 cm generally based
on comfort), and advice to wear shoes with a pitch of > 8 mm and
avoid walking barefoot or with flat shoes. Heel wedges, appropriate
shoes and avoiding stretching also reduce compression loads for
people with insertional Achilles tendinopathy. Consideration may
also be given to advice about non-steroidal anti-inflammatories (for
sudden onset or new symptoms) or pain medication (longer term
presentations). Other physiotherapy adjuncts targeting bio-
psychosocial factors may involve a multidisciplinary team (such as
dietetics and exercise physiology input to manage weight or psy-
chology to manage severe mood issues) (Figure 4). Knowledge of
prognostic factors is incomplete but they may include obesity, body
mass index and psychological factors,®>%* which may be addressed
with primary treatments and some of the outlined adjuncts. Some
patients may not want to undertake exercise, or exercise may not be
an option due to some other condition (eg, severe forefoot pain
limiting calf raise exercise); in these instances, it is helpful for
healthcare professionals to have alternative evidence-based treat-
ments that may be offered (Figure 4).

Where low adherence to recommendations is a potential reason
for inadequate response, a shared decision to extend the primary
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Categories of Specific Short term (< 8 weeks) Medium term (> 8 to 16 weeks) Longer term (> 16 weeks)
interventions interventions
compared compared
Education/advice  Pain science versus Neutral Neutral
versus other other education Pain/disability, pain and global change Pain/disability and global change
education,
ucatt / Advice to continue Neutral Neutral Neutral
advice

or stop Achilles loads

Pain/disability and pain

Pain/disability and pain

Pain/disability and pain

Exercise versus
control

Exercise versus
wait-and-see

Favours exercise
Pain/disability, pain, global change

Favours exercise
Disability (social activities and running)

Neutral

Disability (home, recreation, other activities)

Exercise versus
other exercises

Eccentric versus

Favours alternative

Favours alternative

alternative exercise Global change Global change

Neutral Favours alternative® Neutral
Pain/disability Pain/disability Pain/disability
Favours Neutral Neutral
alternative Pain Pain
Pain

Eccentric versus Favours eccentric Favours eccentric

concentric exercise Pain Global change

Eccentric versus Neutral” Neutral®

stretching Global change Global change

Eccentric versus Neutral Neutral

eccentric + isometric

Pain/disability, global

Pain/disability, global

Exercise +
adjunct versus

Adding radial ESWT
to exercise

Favours ESWT
Pain/disability, pain, global change

exercise

Adding radial ESWT

Favours intervention

Favours intervention

or placebo to exercise Pain/disability, pain Pain/disability, pain
Adding radial/focused Neutral Favours ESWT

or placebo ESWT Pain Pain

to exercise

Adding focused ESWT Neutral” Neutral®

or placebo to exercise Pain, global change Pain, global change
Adding night splint Neutral Neutral Neutral

to exercise

Pain, disability

Pain, disability, pain/disability, global

Pain, disability, pain/disability, global

Adding orthotics or
placebo to exercise

Neutral
Global change

Neutral
Global change

Neutral
Global change

Neutral Neutral Neutral
Pain/disability Pain/disability Pain/disability
Adding AirHeel to Neutral
exercise Disability
Favours AirHeel
Pain“
Neutral Neutral
Pain Pain’
Adding pressure Neutral Neutral Neutral

massage
to exercise

Pain/disability

Pain/disability

Pain/disability

Adding LLLT or
placebo
to exercise

Neutral
Pain/disability, pain

Neutral
Pain/disability, pain

Neutral
Pain/disability, pain

Adding needling
+ stimulation or
placebo to exercise

Neutral
Pain/disability, global change

Neutral
Pain/disability, global change

Neutral
Pain/disability, global change

Adding dry needling
to exercise

Neutral
Pain

Neutral
Pain
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Table 2a (Continued)

Malliaras: Physiotherapy management of Achilles tendinopathy

Categories of Specific Short term (< 8 weeks) Medium term (> 8 to 16 weeks) Longer term (> 16 weeks)
interventions interventions
compared compared
Exercise Eccentric versus Favours acupuncture Favours acupuncture Favours acupuncture
versus acupuncture Pain/disability Pain/disability Pain/disability
adjuncts® - . .
Eccentric versus Favours eccentric Favours eccentric
traditional care’ Pain/disability Pain/disability
Eccentric versus Favours heel wedge Favours heel wedge
heel wedge Pain/disability Pain/disability
Favours heel wedge Favours heel wedge
Pain Pain
Neutral Favours heel wedge
Global Global
Eccentric versus Neutral Neutral Neutral
night splint Disability, pain Disability, pain Disability, pain
Eccentric versus Neutral
ESWT Pain/disability, pain
Neutral
Global
Eccentric versus Neutral Neutral
AirHeel Pain Pain
Eccentric versus US Neutral Neutral
Pain Pain
Eccentric versus Neutral Neutral Neutral
pressure massage Pain/disability Pain/disability Pain/disability
Adjunct Radial ESWT versus Favours ESWT
versus wait-and-see Pain/disability, pain
control

Neutral
Global change

Focused ESWT Neutral”
versus placebo Pain

LLLT versus Neutral Neutral
placebo Pain/disability, pain Pain/disability, pain
Acupuncture Neutral Neutral

versus placebo Pain/disability, pain

Pain/disability, pain

Evidence certainty is based on GRADE. Clinically meaningful benefits are bolded.

ESWT = extracorporeal shock wave therapy, LLLT = low-level laser therapy, US = ultrasound.

2 Stasinopoulos 2013°° removed in sensitivity analysis.

b Mixed cohort of insertional and midportion Achilles tendinopathy.
¢ Unspecified pain from Knobloch 2008'"* (see Appendices 3 and 4).

4 Foot and Ankle Outcome Score (FAOS) pain from Knobloch 2008''* (see Appendices 3 and 4).
¢ Some exercise arms contained the adjuncts tested in the comparator. However, the fundamental question was still the same: How do adjuncts alone compare with exercise (+

adjuncts)?

T Deep friction massage and therapeutic US was ‘traditional’ in both studies and Herrington et al 2007''® also included these adjuncts in the exercise arm.

Moderate certainty evidence of a between-group difference.
Low certainty evidence of a between-group difference.
Very low certainty evidence of a between-group difference.
Moderate certainty evidence favouring neither intervention.
Low certainty evidence favouring neither intervention.
Very low certainty evidence favouring neither intervention.

management period may be reached. Otherwise, secondary man-
agement can be initiated (Figure 4); this involves medical referral for
consideration of imaging and specialist care (usually a sports or
musculoskeletal physician), with or without a repeat of the primary
treatments. Although uncommon, people who suffer continued im-
pairments may consider surgery.

It is beyond the scope of this review to evaluate the evidence
about all management options for Achilles tendinopathy. The
following sections discuss the evidence for primary physiotherapy
interventions versus important comparators, including: education or
advice versus control or other education or advice; exercise versus
control or other exercise; exercise plus an adjunct versus exercise or
exercise versus an adjunct; and adjunct versus control. See the eAd-
denda for between-group effects and Grading of Recommendations
Assessment, Development and Evaluation (GRADE) assessment
(Appendix 1), PEDro scores (Appendix 2) and forest plots of pooled

data and GRADE assessment (Appendices 3 and 4). An outline of the
search, trial selection, quality appraisal and data pooling methods is
provided in Appendix 4. Forty-four trials addressing the comparisons
of interest were identified and the PEDro scores ranged from 3 to 10.
Tables 2a and 2b provide an evidence summary about education,
exercise and adjunct interventions for Achilles tendinopathy.

Education and advice

Developing an individual’s understanding of their health condi-
tion facilitates shared decision-making and successful self-
management. Education (imparting knowledge) and advice
(counsel regarding action the patient can take in management) for
Achilles tendinopathy is guided by themes arising from qualitative
studies®®?° and clinical practice guidelines®® in this population.
People affected by this condition express a desire to understand
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Table 2b
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Evidence summary for insertional Achilles tendinopathy: exercise and adjunct interventions.

Categories of interventions compared Specific interventions compared

Medium term
(> 8 to 16 weeks)

Short term
(< 8 weeks)

Longer term
(> 16 weeks)

Exercise + adjunct versus
exercise

Adding ESWT or placebo to exercise

Adding instrumented manual therapy to exercise Neutral Favours instrumented Favours instrumented
Pain/disability Pain/disability Pain/disability
Neutral Neutral Neutral
Pain Pain Pain
Neutral
Global
Neutral Neutral Neutral

Pain/disability Pain/disability Pain/disability

Neutral Netural Neutral
Pain Pain Pain

Exercise versus adjunct Eccentric versus ESWT

Favours ESWT
Pain/disability, pain, global

Eccentric exercise versus multimodal®

Neutral
Pain

Evidence certainty is based on GRADE. Clinically meaningful benefits are bolded.
ESWT = extracorporeal shock wave therapy.

@ Stretch, massage, bilateral heel lifts, night splint included as ‘multimodal’ in both groups.

Low certainty evidence of a between-group difference.
Very low certainty evidence of a between-group difference.
. High certainty evidence favouring neither intervention.
| Moderate certainty evidence favouring neither intervention.
Low certainty evidence favouring neither intervention.
Very low certainty evidence favouring neither intervention.

causes, what the pathology is, expected outcomes and what is
needed to overcome the condition. They also express: fears about
making their condition worse or a tendon rupture; maladaptive
beliefs (eg, rest is needed to overcome their pain); and a desire for
individualised care and support. Suggested education and advice
topics and strategies to improve engagement are shown in Figure 5.
‘Education beyond words?® is important and can be achieved with
the use of engaging and patient-friendly demonstration of data that
challenge beliefs, and multimedia resources (websites, videos) (ex-
amples provided in Figure 5). Education and advice

recommendations should be tailored to individual needs identified
during assessment.

Two trials”®° have specifically investigated education or advice
versus other education or advice for Achilles tendinopathy (Appendix
1). Chimenti et al®® compared pain science education (focusing on
neurophysiology of pain and addressing fear of movement) with
control education (focusing on pathophysiology and pathoanatomy).
There was low certainty of evidence that these two interventions did
not substantially differ in their effects on pain (short term), composite
pain and disability, or global change outcomes at short and medium

Explain individual risk factors

What is
wrong with

me?

Patient-centred approach

 consider individual
impact

« empathy and
reassurance

 shared decisions
considering
preferences and
lifestyle

« active learning
approaches

 understand individual
patient goals and
motivations

What can

it?
we do for it? 2017133)

Explain tendon pathology (important to patients (Mallows et al, 202127))
» Share data of asymptomatic pathology is common (Docking et al, 202145)
Explain local nociceptive pain but influence of biopsychosocial factors
* Use multimedia resources (eg, www.tamethebeast.org, Why Things Hurt video)
» Use pain models (eg, Mature Organism Model (Gifford, 2013177))
Explore and address belief that pain may signal tendon damage
» Share data indicating minimal risk of rupture (Yasui et al, 2017°)
« Use individual pain/apprehension with loading to reinforce biopsychosocial pain model

Explain primary and secondary treatment rationale, benefits and harms
Provide specific strategies for activity modification

» Use step count, volume (eg, time) or intensity (speed) data from smart devices
Facilitate understanding of acceptable pain and adaptive pain behaviours

» Share data showing pain during exercise is safe and acceptable (Smith et al,

» Discuss consequences of ‘endurance’ or ‘fear-avoidance’ strategies
Provide specific strategies to progress and regress activities and exercise
» Develop agreed criteria that are perceived as realistic

What can |
expect?

Explain that ‘recovery’ means return to activities but possibly with mild pain
+ Use data to show meaningful improvement (on average) with primary treatment at 12
weeks (Murphy et al, 201833)
» Use data to show that 60% may still have some symptoms at 5 years (Van der Plas et al,
201238)
Discuss that it will take 6 to 12 months, challenging and hard to stay motivated
» Set meaningful agreed goals
» Provide feedback and monitoring based on individual preferences
Explain that flare-ups are part of the process
» Develop an agreed plan for managing flare-ups

Figure 5. Education strategies for Achilles tendinopathy.
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term (Table 2a). Both groups experienced improved self-efficacy and
reduced fear of movement, which may be explained by education
about acceptable pain with exercise and activity delivered to both
groups, which is likely to be very important to allay movement-
related fears.®® Silbernagel et al investigated exercise with the addi-
tion of either continued sport activity (if pain during activity was
acceptable) or forced cessation of sport activity for 6 weeks
(regardless of pain). There was low certainty of evidence for no
between-group differences for composite pain and disability or pain
outcomes at all timepoints (Table 2a) but evidence of worse physical
function at 12 months (relative harm) in the group that was forced to
stop sport. Clinical practice guidelines, therefore, recommend
continued activity within acceptable pain limits rather than forced
rest from activity.”®

In practice, activity modification is the most effective strategy to
manage pain and therefore critical to the success of physiotherapy
management. Removing provocative (ascertained from the history)
and higher-intensity stretch-shorten cycle activities (faster running or
walking or hills) and reducing volume by > 50% is often necessary for
a period of 2 to 6 weeks when load tolerance is severely compro-
mised (Figure 2). It is important to appreciate that although un-
common, people with very high pain levels may benefit from ceasing
provocative activity (100% reduction) in the short term (eg, stopping
sport or wearing a boot if walking is the provocative activity).
Explaining the rationale for activity modification, especially for peo-
ple who adopt an ‘activity endurance strategy’ despite pain,®® will
facilitate setting shared and effective activity goals. People who adopt
the opposing coping strategy (ie, activity avoidance,®® often driven by
fear that activity will make their condition worse?*°) will benefit
from gradual activity exposure coupled with acceptable pain educa-
tion and strategies to monitor pain and activity (Figure 6).

Graded exposure = progression based on pain

and perceived threat or apprehension

Behaviour change strategies should be considered to optimise
implementation of self-management exercise and activity modifica-
tion strategies, including: addressing beliefs and outcome expecta-
tions; setting shared goals that are meaningful to the patient (which
requires understanding their motivations to achieve these goals);
action intention strategies, feedback and monitoring dependent on
individual needs and preferences; and practical strategies to improve
exercise self-efficacy (eg, providing videos of exercises).®”

Exercise

Thirty-nine trials (40 reports)*>*3-12> were identified that inves-
tigated exercise (versus control, other exercise or adjuncts) for
Achilles tendinopathy. However, most trials were underpowered and
included diverse interventions and outcomes, which limits data
pooling (see Appendix 4); these issues limit the certainty of conclu-
sions. The most common exercise programs were the Afredson
eccentric program (or modified versions), the Silbernagel program,
the Stanish and Curwin program and the heavy slow resistance
program, as described in Table 3.

Is exercise superior to wait-and-see or placebo?

No studies compared exercise to placebo, and only two trials*>°
compared the eccentric program with a wait-and-see approach
(Table 2a, Appendix 1). There was low to very low certainty of evi-
dence for benefit favouring exercise at the medium term (clinically
important for pain/disability). A recent network meta-analysis found
that most of the treatments being assessed (ie, exercise alone or
combined with extracorporeal shockwave therapy [ESWT] or

Graded walking/running

Graded increase in range and
volume/intensity

Graded increase in volume/
intensity at comfortable range

Isotonic criterion
« Commence as soon as pain during the
isotonic exercise is acceptable

Isometric criterion
« Start here if isotonic load is
unacceptably painful

Details

Details

« Position in range does not matter
unless the goal is range-specific
strength gains

« Select 1-3 exercise based on
patient preference

preference

Develop range-specific strength

« Progress over a step to achieve peak
Achilles force in ankle dorsiflexion

« Mix of straight and bent knee is optimal

« Select 1-3 exercises based on patient

Stretch-shorten cycle criteria
* Acceptable pain during the activities
» Adequate strength (see text)

Details

» Develop volume based on individual
demands then intensity (eg, speed,
hop or jump intensity)

Plyometric training
Sports specific jumping, high-speed
running and change of direction

Strength and power training principles

Address capacity = progression based on capacity

Figure 6. Graded exposure and addressing capacity exercise approaches in Achilles tendinopathy.



Table 3

Characteristics of common exercise interventions for Achilles tendinopathy.

Characteristic

Exercise intervention

Comment

Stanish and Curwin'’*!7 Alfredson'”® Modified Alfredson>297:98:103.119.124,125 Silbernagel® Heavy slow resistance (HSR)""
Frequency 1/d 1/d 1to 2/d 1/d 3/wk e 2/d to 3/wk
Intensity Not specified Not specified Not specified Goal of 15 reps but intensity target 15RM wk 1 e One (20%) program sets intensity
(eg, fatigue, RPE, reps in 12RM wk 2 to 3 targets
reserve) not clearly stated 10RM wk 4 to 5 e HSR is the most intense program
8RM wk 6 to 8
6RM wk 9 to 12
Sets 5 3 3 3 3to4 e Reps/wk = 107 (average for HSR) to
Reps 10 to 20 15 15 <15 15to 6 1,260 (Alfredson)
Duration (wk) 12 12 12 12 to 26 12 e One (20%) program is > 12 wks

Tempo

Fast eccentric phase

Not specified

Not specified

Faster calf raise is a progression

3 s/phase (6 s total)

Two (40%) programs add speed

Rest

Not specified

Not specified

Not specified

Not specified

2 to 3 min between sets,
5 min between exercises

One (20%) program describes rest
time

Exercise and 1. Warm-up Isolated eccentric Isolated eccentric, standing 1. Concentric-eccentric Concentric eccentric, double e Most (60%) use concentric-eccentric
contraction 2. Static stretch standing calf calf raise single leg, knee double leg standing calf raise leg gym exercises (seated combined
type 3. Concentric-eccentric single raise, single leg, knee bent and knee straight 2. Single leg calf raise, standing calf raise, e Silbernagel is the most varied,
leg, standing calf raise exercise bent and knee straight 3. Isolated eccentric calf raise in a leg press machine) although ‘plyometric’ not described
4. Static stretching 4. Faster calf raises
5. Ice application 5. Plyometric training
Progression Speed then load Load Load 1. Increasing range of motion Load e Silbernagel is the most progressive
2. Over a step
3. Increasing repetitions
4. Adding load
Progression Add speed then load to Add load to achieve Increasing sets or reps as Intensity and number of Time-based intensity o Silbernagel and modified Alfredson
rules and achieve pain target pain target tolerated®”'%*'%> or based reps based on patient status progression are the most flexible
tailoring on time*>!1%124 or 1 x/d*®
Pain Enough load to be Enough load to achieve Enough load to achieve Pain is not a goal but acceptable Pain is not a goal ® 60% of programs try to achieve some
painful in the third set up to moderate pain up to moderate pain but acceptable pain
Setting Home-based Home-based Home-based Home-based Gym-based e 80% of programs are home-based

Activity advice

Not specified

Allowed if can be performed
with mild symptoms

Allowed if can be performed
with mild symptoms

Allowed if can be performed
with mild symptoms

No sport for first 3 wks then
allowed if can be performed
with mild symptoms

.

Most programs (60%) allow sport if
symptoms are mild

HSR = heavy slow resistance, Reps = repetitions, RPE = Rating of perceived exertion.

12.1Dasay
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supplements, ESWT, acupuncture) were superior to wait-and-see at
12 weeks.!2°

Is there an exercise approach that can be recommended based on
the evidence?
Nine trials?’"® compared different exercise programs among
people with Achilles tendinopathy (Table 2a and Appendix 1). A
version of the Alfredson program was used in each of these trials.
There was evidence (moderate certainty at longer term and very low
certainty at medium term) for global change benefit of Silbernagel or
heavy slow resistance programs over Alfredson. There was also con-
flicting benefit of other outcomes (only at medium term for pain/
disability and short term for pain) favouring alternative programs
(heterogeneous programs but all involved lower volume than
Alfredson, which may be more convenient) over the Alfredson pro-
gram Murphy et al°® reported a similar outcome in a recent meta-
analysis. There were very low certainty benefits for eccentric over
concentric exercise at short (pain) and medium term (global change,
which was also clinically important). However, the trial® reporting
benefit at medium term investigated a very low volume and intensity
concentric exercise program compared with a very high volume and
intensity eccentric exercise program, so it is unclear which variable(s)
may explain the benefit. Clinicians should consider the modified
Alfredson, Silbernagel and heavy slow resistance programs as alter-
natives to the Alfredson program. Given that they are heterogeneous
(Table 3), clinicians should adopt an individualised and patient-
centred approach to exercise prescription, with consideration of pa-
tient preferences (eg, for exercise frequency or support) and moti-
vation, as well as resources (eg, time and equipment).

Implications from the exercise literature regarding exercise
mechanisms

The biomedical view is that exercise for Achilles tendinopathy
(and tendinopathy more generally) improves outcomes (such as pain,
disability and function) via local (muscle-tendon) mechanical mech-
anisms.'?” Potential mechanisms include disrupting pain-producing
neurovascular ingrowth into the tendon'?® or stimulating tendon
healing via collagen synthesis.'>? Development of exercise strength
(eg, neuromuscular activation or hypertrophy) may improve
disability and function, although pathways linking strength with
improved pain are less clear."*° Local mechanical mechanisms need to
be questioned because exercise does not appear to consistently in-
fluence markers of neurovascular ingrowth,®! tendon healing
observed with imaging'®? or muscular strength,®' despite improve-
ments in self-reported pain, disability and other outcomes. Compa-
rable benefits from vastly different exercise approaches observed in
this review and others suggest that other mechanisms such as
improved self-efficacy or reduced movement-related fear may
mediate exercise outcomes. In a recent meta-analysis, Smith et al'*
found low certainty evidence that pain outcomes may be improved
in the short and medium term with painful rather than pain-free
exercises. Advising painful exercise normalises pain that patients
with Achilles tendinopathy typically experience with exercise and
may positively impact on movement-related fear.5°

Suggested exercise approaches based on the existing literature

Graded exposure in Achilles tendinopathy rehabilitation

Given this proposed view of exercise mechanisms, exercise for
Achilles tendinopathy can be re-conceptualised as ‘graded exposure’.
The goal is to expose the person to activities that are ‘graded’ based
on perceived threat and apprehension (useful for those with kinesi-
ophobia and fear-avoidance) but also based on patient-reported level
of pain (Figure 6)."** Progression generally involves increasing diffi-
cult of exercise (eg, adding external load; introducing low and then
high intensity stretch-shorten cycle), which provides an opportunity
to reconceptualise pain and threat value.'*°

Phase one involves isometric exercise, which may be a necessary
starting point for patients with unacceptable symptoms during
isotonic exercise. This is because a point in range can usually be found
where symptoms are tolerable. Although early evidence suggested
that isometric may also achieve superior immediate pain reduction
compared with isotonic loading, these findings have been chal-
lenged.">® Phase two, involving isotonic (in terms of external load not
muscle-tendon unit load) exercise should be the starting point if
tolerable; otherwise, the goal should be to progress to this phase as
soon as possible. Exercise in this phase is generally performed slowly
(using a metronome can help to ensure it is slow with good
technique - set metronome at 60 bpm and aim for 2 to 3 seconds for
each of the concentric and eccentric phases) through full range of
motion to ensure that tolerance and confidence is achieved through
range. Progressing as tolerated to full ankle dorsiflexion range of
motion is important, as this is where greatest Achilles tendon loads
occur’®® (see caveat below for insertional Achilles tendinopathy).
Programs such as the modified Alfredson, Silbernagel and heavy slow
resistance (which involve exercise between 3x/week and daily) are
recommended (based on pooled data above) (Table 3). Phase three
involves graded introduction of stretch-shorten cycles such as
walking and running activities based on agreed goals (generally two
to three times per week with rest days in between). This phase
involves higher tendon loads and risk of pain flare than prior phases,
so careful monitoring of load tolerance is needed (Figure 2). To ensure
it is gradual, introduction of running or walking loads should be
guided by objective data such as running time and intensity (eg, pace)
and step count data, respectively.

How long an individual takes to progress through each phase is
highly variable and depends on their load tolerance and progression
(eg, if load tolerant, some patients may progress to restoration of
stretch-shorten cycle loads even in the first session). The isotonic and
stretch-shorten cycle phases are generally performed two to three
times per week each. Ideally, stretch-shorten cycle exercise is per-
formed prior to (eg, in the morning of) isotonic exercise to enable
complete rest days (only possible with isotonic programs that are
performed 3 times per week), or an alternative is performing stretch-
shorten cycle exercise on the days off from isotonic loads.

Addressing specific capacity

Despite improved pain following rehabilitation, some patients
with Achilles tendinopathy have persisting calf strength and power
capacity impairments."”®” This is important because calf strength
impairment is a risk factor for onset of Achilles tendinopathy'® and
may be related to recurrence. The calf needs to contract strongly to
enable the tendon to store and release energy during stretch-shorten
cycle activities.”> Tendon energy storage and release in turn reduces
energy cost of locomotion and enables greater power production."”
Therefore, specific considerations for recovering calf strength and
power may assist some patients to regain optimal function.

Suggestions for how the graded exposure phases can be adapted
to consider capacity are provided in Figure 6. In the isotonic phase,
progression to higher intensity exercise (as in the heavy slow resis-
tance program), including lower repetition ranges, can target
maximal strength, and adding speed (or intent to move quickly) can
address rate of force development.”*® Eccentric overload training
(performed with a load that cannot be shifted concentrically) can be
considered to maximise mechanical stimulus, tissue adaptation po-
tential, and neural adaptations from resistance training.'*>'%!
Per-session training intensity can be monitored and adjusted using
repetitions in reserve or exercise intensity scales (eg, OMNI scale).!*?
It is important to train both sides individually (good principle for all
isometric and isotonic loading unless the individual can only manage
bilateral exercise). Often the load lifted can be higher on the unaf-
fected side to achieve the same intensity target. Inclusion of straight
and bent-knee options will ensure adequate focus on soleus
(Figure 6). Load can be added using a backpack containing weights in
standing or with 20 kg sandbags (accessible at hardware stores) in
seated (although the practical limit seems to be 60 kg [3 x 20 kg
sandbags] with this option, so it is only useful for patients with
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poorer strength). Utilising gym machines (based on patient prefer-
ence and access) such as the Smith, standing or seated calf raise
machines can enable higher load intensity progression.

A consideration related to higher intensity exercise is tendon
adaptation. Healthy tendon adapts (becomes more load resistant, eg,
increased stiffness) with high-intensity exercise (> 70% maximal
voluntary contraction (MVC), equating to 4.5 to 6.5% strain) regard-
less of contraction type (isometric or isotonic).'?” It is unknown how
this translates to pathological tendons. Regardless, ensuring that at
least one exercise achieves a high intensity may increase the chance
of tendon adaptation, assuming that this is possible for pathological
tendon.'?” Issues with this approach are that there are no reliable
means of assessing MVC in a clinical setting and tendon strain for this
MVC level varies between individuals.'"”” A pragmatic clinical
approach is to utilise an OMNI scale rating of 8 to 9 out of 10,'** based
on individual comfort.

In the stretch-shorten cycle phase, reactive strength capabilities
can be developed via progressive plyometric interventions (landing,
jumping and hopping; see here for an example for recreational run-
ners'**). Depending on individual goals, development of sports-
specific high-speed running and change of direction competencies
can also be considered. Given that adequate strength is required for
power, muscle strength targets should be considered prior to power
progression. For example, achieving (or approaching) 1.5 times body
weight 6RM in seated calf raise (or 0.5 times body weight in standing)
is desirable for recreational runners prior to running and submaximal
hopping.”* Adequate maximal strength should be the goal prior to
commencing maximal plyometric or high-speed running
progressions.

A common capacity impairment is inability to perform a single leg
calf raise (at all or with adequate height), which indicates that
standing calf raise 1RM is lower than the individual’s body weight.
This is a challenging impairment that requires a specific exercise
strategy. One option is to start with double leg concentric-eccentric
loading. Utilising bathroom scales under each leg can ensure that
the unaffected leg is not being favoured and the goal is to eventually
move towards 60 to 100% body weight on the affected side (ensuring
adequate planterflexor height prior to progression). Another option
that enables more specific and measurable load application is per-
forming a seated single-leg calf raise with a gradually increasing
proportion of body weight based on individual capacity. These op-
tions can be supplemented by performing isometrics near full plan-
tarflexion to achieve strength gains specific to this part of the
range'* or performing eccentric-only exercise, which may be
possible (when concentric-eccentric is not) given it utilises fewer
active motor units than concentric contraction when external load
and speed are constant.'“® Progression to concentric is required, as
strength adaptation may be specific to contraction type.'*®

Adjuncts

Evidence for adjuncts added to primary treatment

Eighteen trials (19 reports)?8100-115119.124 inyestisated whether
various adjuncts improved outcomes when added to exercise
(Table 2a, Appendix 1). There was low certainty evidence that, when
added to exercise, radial ESWT may improve pain/disability and pain
outcomes at all time points and global change at medium term
(Table 2a). Importantly, the benefits were still present even when a
placebo comparator was used (used in one''? of the two studies'?®).
In contrast, there was very low certainty evidence for conflicting or no
benefit when adding focused or combined radial/focused ESWT
compared with a placebo (pain and global change across various
timepoints, Table 2a). Current evidence favours the addition of radial
over other forms of ESWT but, given the low certainty of evidence,
large trials comparing this modality to placebo are needed. There was
low to very low certainty evidence that the addition of other adjuncts
to exercise (including low-level laser therapy [LLLT], AirHeel brace,
night splint, needling, pressure massage and custom orthotics) did
not add benefit (Table 2a).

233

Evidence for adjuncts as an alternative to primary treatment

Thirteen trials®>88105116-125 jnyestigated exercise versus adjuncts
and a further four investigated an adjunct versus control*>!47-149
(Table 2a, Appendix 1). Although limited, there is some evidence
for standalone alternatives to exercise care. There was low certainty
evidence that acupuncture may be superior to exercise for pain/
disability across all timepoints (clinically meaningful in the short and
medium term). The only other positive evidence was for heel wedges,
for which there was very low certainty evidence for benefit over
exercise for pain/disability, pain and global change outcomes in the
medium term, yet conflicting benefit in the short term. Very low
certainty evidence suggested that traditional physiotherapy including
frictions and ultrasound (pain/disability at short and medium term)
may be less beneficial than exercise, so is an unsuitable alternative
treatment. There was low to very low certainty evidence for no dif-
ference (for a majority of comparisons) between other adjuncts
(ESWT, night splint, AirHeel brace, pressure massage, ultrasound) and
exercise for various timepoints and outcomes (Table 2a). Although
within-group benefits over time for these adjuncts are generally
clinically important, the estimates of the between-group difference
often have a lot of inherent uncertainty so the interventions should
not be considered equivalent without careful consideration of the
confidence interval around the between-group difference. Given that
exercise is a more established treatment (with benefits over wait-
and-see), the best alternative options are those with some evidence
of superiority over exercise.

Comparisons between adjuncts and placebo showed that LLLT and
acupuncture may not show benefit (very low certainty evidence for
pain/disability in the short and medium term) (Table 2a). The
acupuncture finding cautions against overenthusiasm in relation to
the acupuncture benefit over exercise derived from a single study
(described above). There was low certainty evidence for benefit of
radial ESWT compared with wait-and-see (for two out of three out-
comes, Table 2) but no benefit of focused ESWT versus placebo. Given
the differences in the type of ESWT and comparator it is difficult to
explain these findings.

Insertional Achilles tendinopathy

There is much less evidence specifically related to insertional
Achilles tendinopathy, including no trials comparing exercise with
control or different exercise programs. Three trials'?>!"'%!"! jnvesti-
gated the addition of adjuncts to exercise, and two'"”"!'® compared
adjuncts with exercise (Table 2b, Appendix 1). There was low cer-
tainty evidence for benefit when adding instrumented manual ther-
apy to exercise for pain/disability at medium and longer term
(clinically important for medium term), but not for pain/disability at
short term, global change at medium term or pain at any timepoint.
There was high certainty of evidence (pain) and moderate certainty
evidence (pain/disability) of no worthwhile benefit from adding
ESWT to exercise, but low certainty evidence that ESWT alone was
more effective than exercise (range of outcomes at medium term,
Table 2b). Interestingly, these data contrast with midportion Achilles
tendinopathy, where the addition of ESWT to exercise may be war-
ranted but not as a standalone treatment. A possible explanation is
poorer exercise outcomes, which have been reported for insertional
Achilles tendinopathy.’® There was very low certainty evidence for
no difference between stretch, massage, bilateral heel lifts, night
splint with or without Alfredson eccentric exercise over a step (pain
at medium term). This may be because Alfredson eccentrics into full
range of dorsiflexion, stretching and night splints may increase
insertional tendon compression and provoke symptoms.

Despite the lack of specific evidence, the management principles
outlined in this review apply to insertional Achilles tendinopathy.
Based on case series evidence of poor outcomes with a traditional
Alfredson eccentric training (exercise over a step into ankle dorsi-
flexion),’*® there are suggestions to limit ankle dorsiflexion (and
thereby compression) in insertional Achilles tendinopathy.’! Care is
needed, as complete avoidance of ankle dorsiflexion may have a
nocebo effect (prolonging recovery)'®? and may reduce outcomes,
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Figure 7. Progression of ankle dorsiflexion during calf raise exercise for insertional Achilles tendinopathy.

given that tendon force is greatest in ankle dorsiflexion.*® Advice in
the isotonic phase should be to limit ankle dorsiflexion if it is painful
but to aim for graded introduction of dorsiflexion as symptoms allow.
Custom-made small steps of increasing size (10 mm, 20 mm, 30 mm,
Figure 7) can be used to progress dorsiflexion range based on toler-
ance (avoiding extreme end range, so not everyone will progress to
20 mm or 30 mm).

Current research trends and future directions

More Achilles tendinopathy research is being published than ever
before (28 of the 44 trials identified in this review were published
within the last decade); however, these efforts are not translating to
improved knowledge and patient benefit. Most studies were under-
powered and focused on the use of adjunct interventions (32 of 41,
78%) rather than different exercise types or education and advice
interventions. They investigated heterogeneous outcomes, which
hampered pooling in meta-analyses. Large, adequately powered trials
are needed to improve knowledge of primary physiotherapy in-
terventions (education, advice and exercise) for insertional particu-
larly but also midportion Achilles tendinopathy. This should include
investigation of the benefit of education as a standalone treatment
and new exercise approaches (eg, stretch-shorten cycle loading for
certain athletic groups and use of technology to monitor and improve
exercise adherence and fidelity). International consensus efforts are
currently underway to raise standards of Achilles tendinopathy
research (eg, developing a core outcome set'> and consensus on
diagnosis) as well as addressing unmet needs (eg, developing stake-
holder informed education for this condition). Despite the recogni-
tion of biopsychosocial aspects of Achilles tendinopathy, basic
biological knowledge is still lacking and an exciting new area of
enquiry is focusing on subtendon (from the muscle components of
the calf) function and implications for pathology and treatment (eg,
the study by Yin et al'>*). Understanding how biopsychosocial factors
influence risk, impairments and treatment outcomes will be critical
to drive development of new patient-centred and more effective
treatments.

eAddenda: Appendices 1, 2, 3 and 4 can be found online at https://
doi.org/10.1016/j.jphys.2022.09.010
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