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MRI in axial spondyloarthritis: redefining diagnostic

and assessment paradigms
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Background

Axial spondyloarthritis (axSpA) is a chronic im-
mune-mediated condition characterised by inflamma-
tion in the axial skeleton entheses, leading to pain, stiff-
ness, and, in some cases spinal fusion! Symptoms typ-
ically develop between the second and fourth decades
of life. However, delays in diagnosis are common, with
a mean of 6.7 years from symptom onset to diagnosis?.
This delay is largely due to the absence of specific bio-
markers and reliance on clinical symptoms, many of
which are common and shared with other conditions,
such as chronic back pain>.

Historically, the clinical diagnosis of axSpA was sup-
ported by radiographic evidence of structural changes,
including erosions, sclerosis or ankylosis in the sacro-
iliac joints (SIJs), or bridging syndesmophytes arising
from spinal entheses. These structural changes are as-
sociated with reduced physical mobility and function,
causing significant disability for patients*°. Advance-
ments in MRI technology in the early 2000s enabled
diagnosis before the development of structural changes
in the SIJs or spine, allowing for the identification of an
additional group of patients without detectable radio-
graphic structural changes®®.

Consequently, the improved detection capabilities of
MRI led to changes in disease definition and nomen-
clature. Patients with structural changes indicative of
sacroiliitis visible on radiographs are classified as hav-
ing radiographic axSpA (r-axSpA), formerly known as
ankylosing spondylitis (AS). In contrast, those without
radiographic changes are classified as having non-ra-
diographic axSpA (nr-axSpA)°. This article summarises
the role of MRI in axSpA (Figure 1).

"NIHR Leeds Biomedical Research Centre, Leeds Teaching
Hospitals Trust, Leeds, UK.

2 Leeds Institute of Rheumatic and Musculoskeletal Medicine,
University of Leeds, Leeds, UK.

*Department of Neuromuscular Diseases & Centre for
Rheumatology, University College London, London, UK

4NIHR University College London Hospitals Biomedical Research
Centre, University College London Hospitals NHS Foundation Trust,
London, UK

5Department of Rheumatology, Northwick Park Hospital, London
North West University Healthcare NHS Trust, London, UK

Correspondence to: Pedro Machado
E-mail: p.machado@ucl.ac.uk

254

MRI as a diagnostic tool

Axial spondyloarthritis remains a clinical diagnosis; how-
ever, UK and European guidelines'' recommend the
use of MRI in the diagnostic process, due to its ability to
identify active inflammation in the spine and SIJs. Lesions
suggestive of active inflammation include bone marrow
oedema (BMO), defined as hyperintensities within the
subcortical bone in images generated using T2-weighted
sequences with a fat saturation module, such as Short Tau
Inversion Recovery (STIR) or Spectral Attenuated Inver-
sion Recovery (SPAIR) sequences. Other inflammatory
lesions include capsulitis and enthesitis'*!'*. Lesions indic-
ative of chronic structural changes, such as erosions, scle-
rosis, fat deposition/metaplasia, bone buds, and ankylosis,
are visible on T1-weighted sequences and are thought to
represent post-inflammatory bone changes'*'*. Impor-
tantly, active and chronic lesions are non-specific to axS-
pA and can occur as a result of significant biomechanical
stress, such as in postpartum women, athletes, and mili-
tary personnel'* °. Furthermore, up to 20% of individuals
with axSpA have normal MRI findings. Therefore, any ab-
normal MRI findings (or their absence) must be interpret-
ed in the context of the patient’s symptoms and history.

A recent study from the Assessment in Spondyloar-
thritis international Society (ASAS) identified cut offs
for active and structural lesions in the SIJs with a pos-
itive predictive value for axSpA greater than 95% for
both active and chronic MRI lesions'®. However, the
prevalence of these changes in patients with a diagnosis
of axSpA remains unclear® 2.

Regarding image acquisition, the most recent British
Society for Spondyloarthritis (BRITSpA)"” and ASAS/
Spondyloarthritis Research And Treatment Network
(SPARTAN)* guidelines recommend performing MRI
of the whole spine and SIJ using a T1-weighted se-
quence to identify chronic inflammatory lesions, and a
fat-suppressed T2-weighted sequence, most common-
ly STIR, to identify active inflammatory lesions. The
ASAS/SPARTAN guidelines also suggest using a carti-
lage-sensitive sequence, such as the Volumetric Inter-
polated Breath-Hold Examination (VIBE) sequence, to
better detect erosions at the SIJ level.

MRI as a prognostic tool

In addition to its utility in diagnosing axSpA, MRI pro-
vides valuable prognostic information. Numerous stud-
ies have shown that patients with objective evidence
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Figure 1. The role of MRI in axial spondyloarthritis

of active inflammation, such as BMO or elevated CRP,
are more likely to respond to biological/target synthetic
disease-modifying antirheumatic drug (b/ts DMARD)
therapy than those without such findings". Inflamma-
tory MRI lesions, such as BMO, also predict the loca-
tion and development of structural changes at the SIJ*°
and spine level?!.

MRI as a monitoring tool

The role of MRI in monitoring disease activity in axSpA
remains unclear. The most recent ASAS/EULAR guide-
lines* do not recommend routine use of MRI for this
purpose due to evidential uncertainties and cost impli-
cations, instead advising clinicians to make decisions
on a case-by-case basis. Despite this, MRI appears to be
commonly used for assessing disease activity in clinical
practice. A recent UK survey of rheumatologists found
that 10.3% used MRI routinely and 36.9% used it fre-
quently for this purpose®. Similarly, a clinical audit at
the Leeds Teaching Hospitals NHS Trust, UK, revealed
that one in six MRIs performed in this tertiary centre
were for disease monitoring. Among these, half showed
inflammation, and clinicians were three times more
likely to switch treatment in patients with MRI-detected
inflammation?**, underscoring the importance of MRI in
guiding clinical decision-making.

The relationship between MRI-detected inflammation
and clinical outcomes in axSpA remains unclear, with
conflicting evidence. Real-world data from the DESIR
cohort of patients with newly diagnosed axSpA showed
an association between changes in MRI SIJ* and MRI
spine’® scores and improvement in Axial Spondyloar-
thritis Disease Activity Score (ASDAS) between baseline
and two years in males, but not in females. However,
a cross-sectional study in the UK found no relation-
ship between Spondyloarthritis Research Consortium

of Canada (SPARCC) scores and high or low disease
activity as defined by ASDAS or Bath Ankylosing Spon-
dylitis Disease Activity Index (BASDAD)?". Concordance
between clinical remission and absence of MRI inflam-
mation was also shown to be limited in the clinical trial
setting?®.

In a subgroup of patients reporting subjective loss
of response at the end of their TNFi treatment cycle,
the temporal association between subjective loss of re-
sponse and a corresponding increase in BMO suggests
a causal relationship. Overall, 57.9% of these patients
had BMO lesions at the end of their treatment cycle.
On repeat MRI four days into the subsequent treatment
cycle, the number of MRI lesions decreased, and clin-
ical outcome measures improved, further suggesting a
relationship between increases in BMO and clinical loss
of response to TNFi therapy®.

Similarly, the relationship between MRI findings and
serum inflammatory markers is complex, with evidence
suggesting an association between MRI changes in the
spine and CRP levels, but not in the SIJs*3.

Limitations and future perspectives

Despite the widespread use of MRI in axSpA, several
limitations must be considered. MRI interpretation re-
lies on qualitative assessments by trained profession-
als, with few objective and quantifiable parameters.
Semi-quantitative scoring systems, along with stan-
dardised MRI requesting® and reporting” guidelines,
have been developed to enhance objectivity; however,
significant variations in interobserver agreement persist
among different readers. Additionally, MRI signals are
non-specific to disease processes and are often derived
from tissue with multiple overlapping properties, such
as co-existing active and chronic changes.

In recent years, technical advancements have driven
the development of quantitative MRI techniques. These
methods leverage small adjustments in MRI acquisition
parameters to generate objective numerical data on var-
ious tissue properties, such as T2 relaxation time, fat
fraction, or diffusivity>*?°. Such techniques can differ-
entiate between overlapping disease processes, such as
fat deposition/metaplasia and active inflammation, and
provide objective, quantifiable parameters for monitor-
ing disease activity. Alongside improvements in MRI ac-
quisition, recent advancements in artificial intelligence
(AD hold promise for the objective identification and
quantification of inflammatory lesions, streamlined
MRI reporting, and enhanced diagnosis and monitor-
ing of axSpA.

Conclusions

MRI has revolutionised the management of axial spon-
dyloarthritis, fundamentally transforming our approach
to this disease. It is now integral to the diagnostic pro-
cess and provides clinicians with valuable prognostic
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information. However, MRI has several limitations, and
any findings must be interpreted in the context of the
patient’s symptoms and history. Future research should
focus on quantitative approaches to enhance detection,
diagnosis, and objectivity in MRI, as well as exploring
its potential as a monitoring tool to improve care and
outcomes in axSpA.
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