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Our ability to use medical imaging to visualise structural

abnormalities has changed how clinicians diagnose and

treat musculoskeletal conditions. Improvements in imaging

technology, ease of access, and decreases in the cost of

imaging services have led to imaging being widely utilised

in lower limb tendinopathy by a range of professions.

While imaging allows us to visualise the structural integrity

of the tendon, there is a growing appreciation that tendon

pain is a complex biopsychosocial problem where imaging

findings in isolation are unable to diagnose or guide

treatment in tendinopathy (defined as pain and dysfunction

in a tendon) [1]. Importantly, how we interpret and explain

imaging findings to patients may have a substantial effect

on patient outcomes.

Normal tendon consists mainly of type I collagen fibres

that are aligned in parallel along the long axis of the ten-

don, with water and non-collagenous proteins between the

fibres. This structural arrangement results in the tendon

having little intratendinous signal on MRI and a homoge-

nous echo pattern on conventional ultrasound. Tendon

pathology is characterised by four critical histological

changes:

1. Increases in number of metabolically active tendon

cells;

2. Increase in water content due to the presence of large

proteoglycans (e.g. aggrecan);

3. Loss of aligned collagen fibre arrangement, with a

haphazard arrangement of type II and III collagen;

4. Infiltration of blood vessels and nerves within the

tendon.

Obviously, changes in cell number, type, and their

activity are beyond the resolution of imaging. The other

histopathological changes are observable as increases in

tendon dimensions, either as focal thickening or whole

tendon thickening; on US there is heterogenous echo pat-

tern or the presence of a focal hypoechoic area; on MRI

there is increased intratendinous signal. Infiltrations of

blood vessels are observed as the presence of signal on

Doppler US. However, these changes are not directly

linked to the presence or severity of symptoms.

Similar to other musculoskeletal conditions, healthy

individuals can have tendon pathology on imaging despite

never having tendon pain. The presence of pathological

changes appears to be dependent on a number of intrinsic

or extrinsic factors such as age [2], sport participation/

history [3], menopausal status [4, 5], and central fat dis-

tribution [6].

The causes of pathology are multifactorial beyond

simply the presence of symptoms, so it cannot be ascer-

tained that imaging changes are related to the clinical

symptoms and therefore imaging cannot diagnose

tendinopathy. Further, tendon pathology has been shown to

co-exist with other structural and pain-related conditions.

Previous studies have reported 37–72% of patellofemoral

patients exhibit patellar tendon pathology [7, 8] making it

difficult to differentiate clinical conditions based solely on

imaging.

It is too simplistic to state that imaging findings have no

bearing on clinical symptoms. Abnormalities observed on
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imaging are associated with the development of symptoms

in a number of studies, with a meta-analysis showing that

imaging abnormality increases risk fourfold and sevenfold

for the patellar and Achilles tendon, respectively [9].

However, using imaging to predict symptoms may not be

advisable as * 80% of abnormal tendons remained

asymptomatic over the study period [9]. These studies

included varying definitions of pathology, and it is unclear

whether differing imaging features have an influence on

clinical symptoms.

A number of terms have been used to describe the fea-

tures and extent of tendon abnormalities: partial tears,

micro-tears, delaminations, calcification, and degeneration,

just to name a few. All of these features are based on

subjective interpretation with few studies investigating the

reliability within-raters, between-raters, or in comparison

to surgical findings. Partial tears are of particular interest as

it has been suggested that treatment may need to be altered

in these cases [10]. A number of studies have shown that

US and MRI have difficulty in differentiating tendon

degeneration (haphazard arrangement of tendon fibres) and

partial tears (partial disruption of tendon fibres) [11–13].

The advent of new imaging modalities to quantify tendon

structure may remove the subjectivity and have the

potential to assist in treatment decision-making.

Ultrasound tissue characterisation has been widely

reported in research due to its ability to image the tendon as

a 3-dimensional structure [14], quantify tendon structure,

and to detect subtle changes in structure in response to load

[15, 16]. Sonoelastography, both compressive and shear-

wave, allows the quantification of mechanical properties,

which may be associated with clinical symptoms [17].

There is also hope that quantifying tendon integrity may

identify patients that will respond poorly to interventions.

However, baseline MRI parameters (signal intensity and

tendon dimensions) [18], the presence of Doppler flow

[19], or extent of disorganisation on UTC [20] have all

been shown to have no prognostic ability in identifying

non-responders to exercise-based interventions.

There are many unanswered questions on how tendon

images are interpreted to provide useful information to

both the clinician and patient. Critically, the terms a radi-

ologist uses around imaging may impact a clinician and

patient’s impression of the injury that in turn may nega-

tively affect clinical outcomes. A recent systematic review

identified that using different terms to describe the same

condition can influence management preferences and psy-

chological outcomes [21]. Something as simple as calling a

bone ‘fracture’ a ‘crack in the bone’ can alter patients

perception of injury and their expectation of treatment [22].

Rewording an MRI report to an eight-grade level with

more neutral descriptive words and the most optimistic

interpretations based on current best evidence can

significantly improve satisfaction, understanding, and use-

fulness [23]. Confronting terms (tears, degeneration, etc.)

may need to be tempered when reporting imaging findings.

The development and implementation of guidelines for

the referral and reporting of imaging in tendinopathy is

needed. Imaging can provide critical information to help

direct treatment and improve patient outcomes, such as

plantaris-associated Achilles tendinopathy [24]. There are

numerous opportunities to improve the efficacy of imaging

based on current evidence to reduce the number of needless

investigations without negatively affecting patient out-

comes (e.g. duplication of imaging studies [25]). This

process involves input from radiologists, referring clini-

cians, health policy developers, and most importantly the

patient, with the overall aim to aid the health profession,

reduce cost, and improve patient outcomes.
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