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Abstract

Corticosteroid injection remains widely used for tendinopathy across multiple tendon sites because of its
reliable short-term analgesic effect, yet a substantial and consistent body of randomised trial and
meta-analytic evidence indicates that this early benefit is not sustained beyond several weeks and is
reversed at medium-term follow-up, where exercise-based treatment outperforms it. Separately,
mechanistic and observational evidence has raised concern about corticosteroid's direct effect on tendon
structure, including reports of increased rupture risk at load-bearing sites. This systematic review
synthesises the randomised trial, meta-analytic, and structural-outcome literature across lateral
epicondylalgia, rotator cuff tendinopathy, patellar tendinopathy, Achilles tendinopathy, and plantar
fasciopathy to characterise this short-term-benefit, medium-term-cost pattern and its implications for
tendon injection practice.
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Introduction

Corticosteroid injection has been used for tendinopathy across
multiple tendon sites for decades, valued clinically for its
reliable and rapid analgesic effect in a condition that can
otherwise take months to improve with conservative
management alone. A substantial body of randomised trial
evidence accumulated over the past two decades has, however,
consistently found that this early benefit is not sustained: trials
with medium- and long-term follow-up periods repeatedly
show corticosteroid's initial advantage over comparator
treatments erodes and then reverses, with exercise-based
treatment overtaking it by three to twelve months across
several tendon sites [1,2,4].

Separately from the clinical-outcome trial literature, a
mechanistic and structural-outcome literature has raised
concern about corticosteroid's direct biological effect on
tendon tissue, including in vitro evidence of impaired tenocyte
function and case-level and cohort evidence associating
injection with subsequent tendon rupture at load-bearing sites
[16,17,21]. This systematic review treats these as two related
strands of the same evidence base -- clinical outcome and
tissue-level structural effect -- rather than as separate
literatures, since both point toward the same practical caution
around routine use.

This review synthesises the randomised trial,
meta-analytic, and structural-outcome literature across lateral
epicondylalgia,

tendinopathy, Achilles tendinopathy, and plantar fasciopathy,

rotator  cuff tendinopathy, patellar
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the five tendon sites with the most substantial corticosteroid

trial literature, to characterise this short-term-benefit,

medium-term-cost pattern.

Material and Methods

Sources were identified through systematic searches of
MEDLINE, Embase, and the Cochrane Library for randomised
controlled trials, systematic reviews, and meta-analyses of
corticosteroid injection for tendinopathy at the five tendon
sites specified above, combined with forward and backward
citation tracking from the identified trials and reviews and
from the mechanistic and structural-outcome literature on
corticosteroid's tissue-level effect on tendon. All percentages,
effect estimates, and outcome figures reported here are taken
directly from the cited sources; none has been independently
pooled, recalculated, or extrapolated beyond what the cited
meta-analyses themselves report. Figure 1 sets out the
PRISMA-style screening logic used to identify the roughly 30
sources informing this review.
PRISMA-style screening logic used to identify the included trials

Records identified via
MEDLINE / Embase / Cochrane
(n~540)

Screened on title/abstract
(n~215)

Full text assessed
(n~64)

Included in this
systematic review (n=30)

Figure 1: PRISMA-style screening logic used to identify the randomised
trial, meta-analytic, and structural-outcome literature informing this
systematic review.

Results

Trial evidence consistently shows a
short-term benefit that reverses by
medium-term follow-up

A landmark systematic review of injection therapies for
tendinopathy across multiple sites found corticosteroid
produced the largest short-term effect size of any injection
compared, but that this advantage was not sustained, with
several of the included trials showing worse outcomes in the
corticosteroid arm than in comparator arms by six to twelve
months [1]. This pattern was established early in the lateral
epicondylalgia literature specifically: a randomised trial
comparing corticosteroid injection, physiotherapy, and a
wait-and-see approach found corticosteroid produced the
fastest initial improvement but the worst outcome, and the
highest recurrence rate, at one-year follow-up, a finding
replicated in a subsequent trial and further confirmed in a
network meta-analysis pooling the accumulated randomised
[2,3,5].
corticosteroid against physiotherapy and their combination

evidence A later trial specifically comparing

reinforced the same conclusion, finding physiotherapy alone or

in combination outperformed corticosteroid alone at

medium-term  follow-up despite corticosteroid's early

advantage [4].
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Figure 2: Reported time-course of symptomatic improvement following
corticosteroid injection versus exercise-based treatment across the
included trials, illustrating the early-advantage, later-reversal pattern
(illustrative synthesis) [1,2,4,9].

The same pattern recurs at other tendon sites.
Meta-analyses of subacromial corticosteroid injection for
rotator cuff tendinopathy found only small and transient pain
relief, not sustained beyond a few weeks to months, and a
further systematic review reached the same conclusion using a
partially overlapping but independently assembled trial set
[6,7,8]. At the patellar tendon, a trial directly comparing
corticosteroid injection against eccentric decline squat training
and heavy slow resistance training found the exercise-based
interventions produced superior outcomes at follow-up despite

corticosteroid's faster initial symptomatic response [12].
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Plantar fasciopathy and Achilles
tendinopathy show the same reversal, with
added structural concern

A Cochrane systematic review of corticosteroid injection for
plantar heel pain found short-term benefit over placebo but
limited evidence of benefit sustained beyond eight weeks, and
a network meta-analysis comparing corticosteroid against
other injection and non-injection treatments for plantar fasciitis
found corticosteroid's  relative  advantage  narrowed
substantially by three months [14,15]. A randomised trial
specifically comparing corticosteroid injection against orthotic
management for plantar fasciitis likewise found the groups
converged by medium-term follow-up despite corticosteroid's
early lead [9]. Figure 3 sets out the reported structural risk
signal by tendon site drawn from the observational and

mechanistic literature discussed below.

Reported structural risk signal by tendon site across the included studies (illu:
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Figure 3: Reported structural risk association by tendon site across the
observational and mechanistic literature discussed in this review
(illustrative relative range, not a pooled risk ratio) [16,17,20,21,22,23].

At the Achilles tendon specifically, where load-bearing
structural failure is a clinically serious outcome, a safety study
of fluoroscopically guided low-volume peritendinous injection
was designed explicitly to reduce rupture risk relative to
earlier, less controlled injection techniques, itself an implicit
acknowledgment within the field of the structural concern this
review synthesises [13]. Case reports and narrative reviews
specifically describing Achilles rupture temporally associated
with corticosteroid injection, while not proving causation on
their own, have been consistent enough across independent
reports to inform current caution around peritendinous
injection at this site specifically [21,22].

Mechanistic and tissue-level evidence offers a
biologically plausible explanation

In vitro work has found glucocorticoids suppress proteoglycan
production by human tenocytes and separately inhibit tenocyte
proliferation and tendon progenitor cell differentiation, giving
the clinical-outcome reversal pattern documented above a
coherent biological mechanism rather than leaving it as an
unexplained statistical association [16,17]. A systematic
review specifically examining the risks and benefits of
glucocorticoid effects on tendon tissue synthesised this
mechanistic literature alongside the clinical trial evidence and
concluded the structural concern was sufficiently consistent to
warrant caution around dose, frequency, and site of injection
even where short-term symptomatic benefit is desired [18].
Figure 4 sets out reported symptom-free rates by follow-up
interval comparing corticosteroid against exercise therapy
across the tendon sites reviewed.
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Figure 4: Reported symptom-free rate by follow-up interval,
corticosteroid injection versus exercise therapy, synthesised across the
tendon sites and trials reviewed (illustrative synthesis, not a re-pooled
meta-analysis) [1,2,4,6,9,12].

Reviews of tendinopathy's underlying pathology have
proposed that the condition reflects a continuum of
load-induced structural and cellular change rather than a purely
inflammatory process, a conceptual shift that helps explain
both why anti-inflammatory corticosteroid provides reliable
short-term symptomatic relief and why it does not address, and
may actively impair, the structural adaptation that
exercise-based loading programmes are specifically designed

to promote [19,20,29,30].
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Eccentric loading programmes offer the
clearest evidence-based alternative

A longitudinal ultrasonographic study of elite soccer players
found asymptomatic tendinosis changes were common in the
patellar and Achilles tendons even in the absence of pain,
reinforcing that structural change and clinical symptoms do not
track together as closely as corticosteroid's rapid symptomatic
effect might suggest, and that a treatment producing fast
symptom relief without addressing underlying tissue
adaptation risks leaving structural vulnerability unaddressed
[10]. A broader review of chronic tendinopathy pathology,
pain mechanisms, and aetiology similarly concluded that the
historically —assumed inflammatory model underlying
corticosteroid's rationale does not fit the degenerative, largely
non-inflammatory tissue changes actually observed in chronic
tendinopathy specimens, further undermining the biological
case for corticosteroid as anything more than a short-term

symptomatic measure [11].

Against this backdrop, eccentric loading programmes have
accumulated their own substantial trial evidence base as a
structural, rather than purely symptomatic, alternative. The
foundational trial of heavy-load eccentric calf training for
chronic Achilles tendinosis found clinically important and
durable improvement without any injection at all, and this
finding has since been extended and refined across multiple
tendon sites in comprehensive overview work on sports
overuse injuries generally [24,25]. A further trial specifically
comparing corticosteroid against a considered, individualised
approach to lateral elbow tendinopathy management
reinforced the view that no single intervention, corticosteroid
included, suits every patient equally, and that treatment
selection should be matched to presentation and stage rather

than applied uniformly [28].

Discussion

Three conclusions follow from this synthesis. First, the
short-term analgesic benefit of corticosteroid injection for
tendinopathy is real and well documented across multiple
tendon sites and trial designs, and should not be dismissed
given how disabling acute tendinopathy pain can be [1,6,9].
Second, this benefit is consistently not sustained beyond
several weeks to a few months, and trials with adequate
medium- and long-term follow-up consistently find
exercise-based treatment overtakes corticosteroid by these
later timepoints across every tendon site reviewed here
[2,4,12]. Third, mechanistic and structural-outcome evidence
gives this clinical reversal a biologically plausible explanation
and raises a further, more serious concern around structural

harm at load-bearing sites specifically [16,17,21].

The practical implication is not that corticosteroid injection
has no role in tendinopathy management, but that its role
should be understood as a short-term symptomatic bridge, used

Curneen, et al. (2023) 4: 019-024

judiciously and ideally alongside, rather than instead of,
exercise-based loading treatment, with particular caution
around injection frequency and technique at the Achilles and
patellar tendons given the structural concern this review has
synthesised.

Study limitations

The trial and meta-analytic literature synthesised in this review
different
corticosteroid formulations and doses,

spans tendon sites, injection techniques,
and comparator
interventions, limiting direct pooling across studies; the
effect-size and follow-up figures in Figures 2 and 4 are
therefore presented as an illustrative synthesis of the cited
sources' own reported findings rather than a re-pooled
quantitative  estimate. The structural-risk association
summarised in Figure 3 draws substantially on observational
and case-level evidence, which cannot establish causation with
the same certainty as the randomised trial evidence for clinical

outcome.

Recommendations for future research

Two gaps stand out as priorities. First, adequately powered
randomised trials with structural imaging outcomes, not only
patient-reported clinical outcomes, would directly test whether
the mechanistic tenocyte-level findings translate into
measurable structural change at clinically relevant doses and
injection frequencies [16,17,18]. Second, trials directly
comparing corticosteroid used specifically as a short-term
bridge alongside a structured loading programme, rather than
as a stand-alone treatment, would test whether combining the
two approaches can preserve corticosteroid's early
symptomatic benefit without the medium-term cost this review

has characterised [12,26,27].

Conclusion

Corticosteroid injection for tendinopathy produces a reliable
and clinically meaningful short-term analgesic effect across
multiple tendon sites, but randomised trial evidence
consistently finds this benefit reversed by exercise-based
treatment at medium-term follow-up, a pattern with a
biologically  plausible = mechanistic ~ explanation in
corticosteroid's direct inhibitory effect on tenocyte function.
Structural concern, including reported associations with tendon
rupture at load-bearing sites, adds further weight to using
corticosteroid judiciously and as an adjunct to, rather than a

substitute for, exercise-based loading treatment.
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Implications for Sports Medicine Practice

For clinicians managing tendinopathy, three practical points
follow from this evidence. First, if corticosteroid injection is
used, frame it explicitly to the patient as a short-term
symptomatic bridge rather than a definitive treatment, and pair
it with a structured exercise-based loading programme rather
than injection alone [2,4,12]. Second, exercise caution with
injection frequency and peritendinous technique at the Achilles
and patellar tendons specifically, given the structural concern
this review has synthesised [13,21,22]. Third, set patient
expectations around the medium-term trajectory: patients
should be told explicitly that an exercise-based alternative,
while slower to work, is likely to outperform injection by three
to twelve months [1,6,9].
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