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for the clinician?
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ABSTRACT
Over the last two decades, MRI has emerged as an
important clinical tool to assist in the diagnosis and
management of rheumatic disease. In rheumatoid
arthritis (RA), MRI has improved our understanding of
the pathological basis of disease and has provided new
information about imaging features that reﬂect joint
inﬂammation and damage. Using MRI, we can now
directly observe inﬂammation involving the synovial
membrane and tenosynovium, plus joint damage
including bone erosion and cartilage thinning.
Inﬂammation of bone beneath the joint (osteitis) appears
as bone oedema which is a feature unique to MRI and
yields important diagnostic and prognostic information in
patients with inﬂammatory arthritis. With the
introduction of biologics to rheumatology clinical
practice, sensitive tools are required to monitor disease
activity and progression, so that the disease suppressing
effect of these new agents can be measured. MRI ﬁts
the bill for this role as it can inform the clinician about
the development of bone erosions well before plain
radiography, and its ability to reveal cartilage damage is
emerging. The use of MRI as a marker of outcome in
clinical trials is being paralleled by its increasing role in
the clinic. Both extremity and high ﬁeld MRI have clinical
applications in RA and need to be considered along with
other advanced imaging techniques as useful tools to
add to the clinician’s armamentarium. This review will
summarise recent advances in this ﬁeld and will apply
current knowledge to speciﬁc clinical scenarios relevant
to modern rheumatology practice.
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Imaging has always played an important role in
rheumatology and has particular signiﬁcance in the
diagnosis and management of rheumatoid arthritis
(RA). The detection of radiographic (XR) erosions
featured as part of the American College of
Rheumatology (ACR) 1987 classiﬁcation criteria
for RA1 and the presence of typical rheumatoid
erosions remain indicative of this diagnosis according to the newer ACR/EULAR 2010 criteria,2
despite their orientation towards diagnosing
patients in the pre-erosive stage. MRI is one of the
newer techniques now available for early detection
of erosions and it has the added bonus of being
capable of imaging pre-erosive and inﬂammatory
joint changes.3 Thus, it is increasingly playing an
important role to assist the clinician in diagnosing
and monitoring disease progression in RA.4 While
MRI remains relatively expensive, it does have a
number of advantages over other forms of imaging.
These include its 3D capability, which allows
detailed imaging of all joint areas including
complex regions such as the wrist and foot which

are not fully accessible to ultrasound and where 2D
XR is often inadequate.5 MRI images are obtained
in a digitised format and can therefore be stored
and retrieved in the future for comparison with
baseline scans—an advantage also now enjoyed by
digitised radiography and ultrasound, using picture
archiving and communication system (PACS)
systems. There are limitations to MRI related to the
intense magnetic ﬁeld associated, so that scans
cannot be performed in patients with pacemakers
in situ, where there is a metallic foreign body in
the eye or certain types of aneurysm clips in the
brain, as these could be dislodged. Some patients
cannot tolerate scans because of claustrophobia and
scanners cannot accommodate very obese patients.
Finally, those with orthopaedic metalware can be
scanned but the resulting metal artefact will inﬂuence imaging in those regions.
Importantly, MRI is the most inclusive of all
modalities when it comes to imaging all relevant
tissues as pure radiographic techniques such as XR
and CT cannot reveal the features of joint inﬂammation such as synovitis and tenosynovitis and no
other technique is capable of imaging osteitis;
apparent as MRI bone marrow oedema. The MRI
features of early and late RA have been very well
characterised and studied over the past 15 years and
scoring systems have been developed for use in clinical trials to quantify damage and inﬂammation in
the rheumatoid joint.6 Finally, MRI scanning has the
advantage of not employing ionising radiation and
can therefore be used without concern about a
cumulative radiation burden. In the following
review, the role of MRI scanning in the diagnosis
and management of RA will be reviewed with particular emphasis on its relevance in the clinical
setting.

BACKGROUND: WHAT INFORMATION CAN WE
GET FROM AN MRI SCAN?
Within the rheumatoid joint, synovitis can be
detected on fat-saturated (FS) T1-weighted (T1W)
MRI images as thickened synovial membrane
(showing its anatomical features), while on T2W or
short tau inversion recovery (STIR) imaging, there
is high signal within this region, indicating a high
water content. This gives a degree of ‘functional’
information, reﬂecting the inﬂammatory process.
Regions of synovitis usually enhance on T1W postcontrast images, revealing high vascularity.
Similarly, tenosynovitis may be recognised on the
same sequences and if signal change occurs within
the tendons themselves, this can indicate damage to
collagen ﬁbrils, which may sometimes predate
tendon rupture.7 Bone pathology is also extremely
well seen using MRI. An erosion appears as a ‘step-
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down’ break in cortical bone and there are changes in the subcortical bone beneath, where fat is usually replaced by inﬂammatory tissue (synovium). Thus, loss of fat (which is high signal
or ‘bright’ on non-FS T1W images) from this trabecular bone,
and replacement by low signal inﬂamed synovium, can help
reveal the break in the overlying cortex. If the tissue ﬁlling the
erosion is vascular, postcontrast T1W FS sequences will have
high signal and this informs the rheumatologist about disease
activity at this particular site.8 MRI scanning is the only modality to indicate whether there is inﬂammation (osteitis) in the
bone underlying the joint. This is revealed as bone oedema,
which has been shown in RA to represent a region of lymphoplasmacytic inﬂammation within the bone.9 This is often found
adjacent to erosions but may also predate the development of
erosions and therefore has prognostic signiﬁcance.10–12 Finally,
MRI is now being used to image cartilage damage as it occurs in
large joints such as the knee13 and more recently in the small
joints of the carpus.14 15 Damage is revealed by thinning of the
cartilage band overlying bone and this translates to the XR
equivalent of joint space narrowing which is a surrogate marker
for the same process. At the knee, changes in cartilage composition leading to altered signal characteristics have been studied
extensively16 and this is an evolving area in the assessment of
rheumatoid joint damage.

HOW RELIABLE IS MRI?
As is the case for any imaging modality, there are pitfalls associated with the use of MRI to answer important clinical questions. First, the quality of the scan will greatly inﬂuence the
ability to detect pathological change (such as erosion, synovitis
or bone oedema). High ﬁeld 1.5 T or 3.0 T scans are now
widely used for diagnostic purposes in general medicine and
usually have a high signal to noise ratio with good image resolution.17 However, a number of factors can inﬂuence this,
including whether an appropriate extremity surface coil is used,
the patient is positioned properly in the scanner (and obviously
is not too obese which may preclude scanning altogether) and
patient movement. Patients with severe renal failure may be
unsuitable to receive intravenous gadolinium-based contrast
agents because of concern over precipitating nephrogenic systemic ﬁbrosis (NSF).18 However, NSF has not been reported in
patients with a creatine clearance >60 mL/min and in the
setting of mild renal impairment, macrocyclic gadolinium chelates can be used as these have higher stability than linear chelates.19 If the scan is performed without contrast, it is more
difﬁcult to accurately detect synovitis and tenosynovitis, especially when low ﬁeld 0.2 T extremity MRI (E-MRI) imaging is
used.20 A study comparing reliability of these systems concluded
that E-MRI performs similarly to conventional high-ﬁeld MRI
for the assessment of bone erosions but is inferior with much
more variability for synovitis and bone oedema.21 Others have
conﬁrmed that E-MRI lacks sensitivity for detection of bone
oedema.22
Error may occur when MRI scans are interpreted and scored
for features reﬂecting joint inﬂammation and damage, even
when this is done by expert radiologists. A thorough knowledge
of the anatomy of the region is required including variants of
normal such as sites of nutrient foramina in the carpal bones
and ligament attachment sites (these can simulate erosions). The
signiﬁcance of regions of high or low signal must be interpreted
with regard to possible partial volume artefacts, inhomogeneity
of fat suppression and variations in the magnetic ﬁeld when the
extremities are being imaged.23 Finally, even when highly
trained readers are used, there is considerable inter-reader

variation when MRI scans are scored independently, without
consensus decisions. In the clinical setting, decisions are generally based on one radiologist’s report, so knowledge of potential
variability is important. For imaging the rheumatoid wrist and
hand, the Outcome Measures in Rheumatoid Arthritis Clinical
Trials (OMERACT) MRI imaging group developed the
Rheumatoid Arthritis MRI Score (RAMRIS) in 20036 and reference atlas in 200524 to improve standardisation of MRI outcomes in clinical trials. Work by this group and others have
yielded information on intraclass correlation coefﬁcients for
inter-reader reliability which range between 0.8 and 0.95 for
the assessment of erosions and bone oedema (high to very high
reliability)25 26 and 0.6 and 0.9 for synovitis (moderate to
high).26–28 Table 1 summarises these reliability data. There has
been interest in computer-assisted outlining techniques for the
assessment of synovial volume (as a surrogate for synovitis)27 29
and quantitation of bone erosion and oedema30 31 but these
methods are generally too time-consuming for routine clinical
use. The assessment of cartilage change at the rheumatoid wrist
may also be achieved reliably according to recent reports14 26
and the OMERACT group has developed an MRI joint space
narrowing score reﬂecting cartilage loss.32

CLINICAL APPLICATIONS FOR MRI IN RA
The following three clinical scenarios describe situations where
MRI scanning of the wrist was helpful in diagnosing and managing patients with RA.

Diagnosis
Clinical scenario 1
A 45-year-old Thai woman has a 3-year history of joint pain in
the hands and feet. She has multiple tender joints plus
non-articular soft tissue tenderness, no swollen joints and a
c-reactive protein (CRP)<1 (repeated on multiple occasions). Her
anti-cyclic citrullinated peptides (CCP) test was high positive on
one occasion and is low positive when retested. Her rheumatoid
factor (RF) is also weak positive. Radiography of hands and feet
is normal. She is seen by two different physicians on separate
occasions, one of whom suspects RA and one who has
diagnosed a pain syndrome and thinks RA ‘very unlikely’. A 3 T
contrast-enhanced MRI scan of the wrist was performed as
shown in ﬁgure 1 and revealed features indicating a high
likelihood of active inﬂammatory arthritis.

MRI scanning (ideally with contrast-enhancement) of the dominant hand and wrist can help to conﬁrm a clinical diagnosis of
RA. Florid synovitis, tenosynovitis, bone oedema (osteitis) and
bone erosions have been described in a number of RA patient
cohorts.10–12 33 34 Although all of these features may occur in
osteoarthritis,35 mechanical derangements of the wrist and
asymptomatic controls,36 when they are combined together as a
‘full house’ as above, this can be a strong pointer towards a
diagnosis of RA as reviewed recently by Suter et al.37
Duer-Jensen et al38 studied 129 patients with undifferentiated
inﬂammatory arthritis and found the optimal model to predict
the onset of future RA incorporated positivity for RF, early
morning stiffness>1 h, hand involvement and MRI bone
oedema. This model was correct in 82% of the 27 patients who
developed RA after 1 year.38 Tamai et al described similar ﬁndings in their cohort of 129 patients with undifferentiated arthritis. Of the 22 patients who were anti-cyclic citrullinated
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Table 1 Inter-reader reliability estimated using intraclass correlation coefficients (ICCs) (95% CIs)*, for high field MRI studies of the wrist
where two or more readers assessed scans separately (perfect agreement between readers gives ICC=1)
Study
(in chronological order)

MRI strength (T)

No. of readers

Synovitis

Tenosynovitis

Bone oedema

Erosion

Cartilage

McQueen et al3
Haavardsholm et al25
Bird et al21
Durez et al46*
McQueen et al26
Ostergaard et al47*
Haarvardsholm et al 62
Ostergaard et al32

1.5
1.5
1.0
1.5
3.0
1.5
1.5
1.0

2
4
3
2
3
2
4
2

0.74
0.69
0.73
0.88
0.63
0.81
ND
ND

0.77 (0.76 to 0.87)
ND
ND
ND
ND
ND
0.73 (0.52 to 0.90)
ND

0.84
0.79
0.73
0.82
0.80
0.68
ND
ND

0.77
0.83
0.52
0.94
0.79
0.90
ND
ND

ND
ND
ND
ND
0.91 (0.86 to 0.94)
ND
ND
0.83 (median)

(0.56 to 0.85)
(0.47 to 0.89)
(0.68 to 0.96)
(0.46 to 0.77)

(0.72 to 0.91)
(0.59 to 0.94
(0.55 to 0.94)
(0.50 to 0.91)

(0.60 to 0.87)
(0.66 to 0.94)
(0.83 to 0.98)
(0.61 to 0.88)

*Single measures ICCs given, 95% CIs where provided.

peptides (CCP) positive in whom MRI bone oedema was
present, all progressed to RA at 1 year, with a positive predictive
value (PPV) of 100%.39 Narvaez et al examined 40 undifferentiated arthritis patients and predicted a later diagnosis of RA on
the basis of MRI synovitis with either erosions and/or bone
oedema. The MRI scan ﬁndings correctly predicted the onset of
RA in 31 of 33 patients, giving a sensitivity of 100% and speciﬁcity of 78%, contrasting with anti-CCP positivity which gave a
sensitivity of 23% and speciﬁcity of 100%.40 Interestingly, the
two patients with ‘false positive’ MRI scans later developed PsA
and antisynthetase syndrome, respectively.40 Much interest is
now focusing on the pre-RA state where patients are anti-CCP
antibody positive and may have arthralgia but not yet true arthritis. Krabben et al recently reported 1.5 T MRI imaging of the
hands and feet in 21 ACPA-positive arthralgia patients and
found a correlation between the MRI inﬂammation score and
anti-CCP positivity41 suggesting a pathological link between
these parameters and their importance in disease initiation.42 In
summary, MRI scanning can be most helpful in determining a
diagnosis of RA, especially when there is difﬁculty discriminating between arthralgia in a pain sensitive patient and true
inﬂammatory arthritis.

Prognosis
Clinical scenario 2
A 60-year-old woman of Caucasian ethnicity was diagnosed
with RA 2 years ago and was treated initially with 3 months of
methotrexate at 20 mg/week to which she did not respond
adequately, followed by triple therapy with methotrexate,
sulfasalazine and hydroxychloroquine at standard doses. On
assessment, the patient reported ‘feeling ﬁne’ and clinical
examination revealed two tender and four swollen joints. The
CRP was 27 mg/L (0–5) and the DAS28 CRP=3.51 (moderate
disease activity43). Her XRs showed degenerative change only.
An MRI scan was performed to investigate prognosis and
likelihood to progress to radiographic erosion/joint damage. This
showed widespread bone oedema and synovitis with small
erosions (ﬁgure 2A). Management was changed to combination
methotrexate–leﬂunomide.

Monitoring disease activity and remission

MRI can be a very helpful addition to clinical judgement when
trying to determine how likely a patient is to develop long-term
joint damage. In a study published in 1999, McQueen et al
studied 42 patients with recent-onset RA, and found that a high
combined score for MRI synovitis, tenosynovitis and bone
334

oedema was strongly predictive of the development of erosions
after 1 year (PPV 93%).44 Similarly, a low score strongly predicted a lack of erosions after 1 year (NPV 0.91). This study
predated the use of biological disease modifying antirheumatic
drugs (bDMARDs) but 70% were receiving conventional
DMARDs (cDMARDs) of the time including 25% on methotrexate. The same patients were then followed over 6 years and
MRI prognostic markers explored.3 10 44 At individual sites
within the wrist, bone oedema was followed by MRI erosion
after 1 year with an OR of 6.5.44 After 6 years, paired observations were available at 407 sites in 31 patients and baseline MRI
bone oedema was strongly associated with 6 year XR joint
erosion and joint space narrowing.10 Haavardsholm et al11 conﬁrmed bone oedema to be the most important independent predictor for radiographic progression with a baseline RAMRIS
score of 2 increasing the risk of progression threefold, and contributing more than the other MRI ﬁndings (synovitis, tenosynovitis, erosions) and conventional measures (28-SJC, 28-TJC,
ESR, c-reactive protein (CRP), DAS28, anti-CCP). Hetland et al
described a similar result in a larger Danish cohort at 2 years45
and 5 years.12 These patients were enrolled into the CIMESTRA
study; a double-blind, placebo-controlled trial in patients with
early active RA, treated aggressively with traditional DMARDs
plus or minus cyclosporine.12 In the 130 who had a baseline
MRI scan of the hand, the RAMRIS bone oedema score6 was
the only independent predictor of erosive progression at
2 years, and alone explained a very large 41% of the variance
(p<0.001), while the anti-CCP status was much less predictive
of outcome ( p=0.08).45
Thus, in situations where the clinician is trying to decide
whether a patient is adequately controlled on current therapy,
especially where there is discordance between reports of pain
and inﬂammatory disease activity scores, MRI of the wrist may
be very helpful.

Clinical scenario 3
Management was changed for the patient in scenario 2 from
triple therapy to combination methotrexate (20 mg/week) and
leﬂunomide 10 mg/d. She did well on these medications over
the next 2 years apart from developing low grade leucopenia
which prevented escalation of the leﬂunomide dose to 20 mg/d.
A further MRI scan was performed to monitor her response to
therapy and revealed a marked reduction in synovitis and bone
oedema (ﬁgure 2B). The same therapy was therefore continued.
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Figure 1 Scenario 1. (A) Coronal T1W image of the wrist showing synovial hypertrophy within the distal radioulnar joint (B) coronal fat suppressed
(FS) T1w post-contrast image shows enhancement of this region postcontrast (arrow) indicating the presence of active synovitis and effusion. (C)
Proton density coronal image revealing extensive bone oedema (osteitis) throughout 2nd, 3rd and 4th metacarpal bases as well as trapezoid and
distal hamate (circle). (D) T1W coronal image showing erosions at the base of the 3rd metacarpal and at the distal radius and ulna (circles).

MRI can be used as a sensitive measure of response to therapy
as described by Haavardsholm et al who studied 36 RA patients
at initiation of antitumour necrosis factor (anti-TNF) therapy
and over the following 12 months. After 3 months, there was a
marked reduction in all measures of inﬂammation (clinical,
ultrasound and MRI parameters).33 The most responsive was a
composite of MRI synovitis, tenosynovitis and bone oedema
(osteitis), which had more than double the sensitivity to change
over time of the next non-MRI measure which was the DAS28.
These authors concluded that the MRI inﬂammation score is a

promising outcome measure for use in clinical practice. A
number of clinical trials have employed MRI measures to assess
drug efﬁcacy, as results are available long before changes appear
on plain XR. Durez et al reported that methotrexate/inﬂiximab
was superior to methotrexate alone for reducing MRI synovitis
and bone oedema in early RA. Progression of MRI erosions was
also greater in the group not receiving anti-TNF therapy.46
Imaging results from the GO-BEFORE study trialling golimumab in RA have now been reported47 and showed that both
synovitis and osteitis (bone oedema) fell post-anti-TNF therapy.

Figure 2 (A) Scenario 2: MRI wrist scan taken from rheumatoid arthritis patient in 2009. Coronal FS T1W postcontrast image of the wrist showing
active synovitis at the mid-carpal joint with enhancing synovium adjacent to the scaphoid (wide arrow), an erosion within the capitate (thin arrow)
and extensive bone oedema within the lunate and opposite region of the distal radius (circle). (B) Scenario 3: Matching scan taken 3 years later after
management with combination methotrexate and leﬂunomide shows persistence of the erosion within the capitate (arrow) and a new erosion within
the distal radius at the site of previous bone oedema (arrow), but no bone oedema within the lunate (circle) and much less synovitis at the carpal
joints.
McQueen FM. Postgrad Med J 2014;90:332–339. doi:10.1136/postgradmedj-2013-132121
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At 52 weeks, XR progression was associated with greater baseline values for synovitis and osteitis and less early improvement
in these parameters at 3 months.28 Very recently, the Danish
OPERA study reported MRI inﬂammation responses in early RA
patients receiving methotrexate/intra-articular glucocorticoid
injections, with or without additional adalimumab.49 A marked
fall in MRI synovitis, osteitis and tenosynovitis was detected in
both groups. Interestingly, osteitis scores decreased signiﬁcantly
during the 12-month follow-up in the adalimumab group, but
not in the placebo group, suggesting that this could preﬁgure
the reduced erosion progression known to be associated with
anti-TNF therapy. These data provide a rationale for using MRI
scanning as a sensitive means to detect response to therapy.
However, cost and practical difﬁculties associated with obtaining
scans preclude this strategy in many patients, especially where a
clinical response is clearly apparent.

IS THE PATIENT IN REMISSION?
Both MRI and ultrasound studies have revealed a major discrepancy between clinical and imaging features of disease remission
in RA. In 1996, Brown et al reported that in asymptomatic RA
patients with normal joints, 96.2% demonstrated synovitis and
46.4% bone oedema on MRI, while synovial hypertrophy was
identiﬁed by grey-scale ultrasound in 73.3% of patients, with
associated power Doppler ﬂow on power Doppler ultrasound
(PDUS) in 43.3%.50 Others have since reported similar ﬁndings
in larger cohorts using MRI51 and ultrasound.52 This no doubt
goes some way towards explaining why progression of joint
damage has been observed in patients in apparent clinical remission53 and has led to a discussion about whether MRI and ultrasound outcomes should be incorporated into deﬁnitions of
imaging remission.54 In a recent study by the OMERACT MRI
working group, MRI data from several RA cohorts were combined and analysed for evidence of a ‘safe level’ of joint inﬂammation, below which erosion progression does not occur.55 A
RAMRIS synovitis score of 5 or lower was found to ﬁt these criteria but bone oedema was relatively rare in this dataset and
further studies using uniform and sensitive MRI protocols are
still required. For the clinician, the disparity between clinical
and imaging evidence of disease activity leads to a tension
between the desirability of achieving complete disease control
(as revealed by sensitive imaging techniques) and the avoidance
of toxicity from multiple bDMARD and non-bDMARD therapies. This area will continue to be a challenging one for clinicians
and their patients.

HOW ARE SYNOVITIS AND OSTEITIS RELATED?
Both synovitis and osteitis are vascular lesions, the latter revealed
as such by Hodgson et al who found postcontrast-enhancement
of bone oedema regions to match signal intensity on T2W
images.56 Our own imaging/histopathological studies indicated a
signiﬁcant ‘ﬂoor effect’ for T2W bone oedema so that mild
degrees of osteitis from resected periarticular bone were not
detectable on matching MRI scans. However, more intense osteitis appeared as regions of bone oedema, with increasing grades
matching each other above a threshold level.57 T2W images may
also be relatively insensitive to minor changes in osteitis as the
relative enhancement ratio of bone marrow in the study by
Hodgson and colleagues fell signiﬁcantly after 2 weeks of
anti-TNFα treatment, while no effect was seen on the RAMRIS
bone oedema score.56 Much remains unknown about how synovitis and bone oedema (osteitis) impact upon one another in RA
and critically whether they occur as separate pathological
336

processes operating in parallel or are linked causally.42 Very few
studies have performed MRI and ultrasound systematically over
time to determine how often osteitis and/or synovitis resolve
completely in treated RA and most available data are currently
owned by Pharma companies with commercial interests in how
they are presented. Thus, there is a need for the inclusion of MRI
and ultrasound outcome measures in investigator-initiated
treat-to-target studies of responses to cDMARDs and bDMARDs
in RA.

Comparison with other imaging modalities
Many of the important new developments in MRI scanning
have been paralleled by similar ﬁndings using ultrasound.
Several ultrasound studies have conﬁrmed the importance of
subclinical disease activity with increased synovial thickness on
grey-scale ultrasound and positive scores for synovial vascularity
on PDUS in RA patients who are in apparent clinical remission.58 59 Naredo et al60 showed that a fall in PDUS signal in
clinically active joints predicted a lack of damage progression in
those joints over time. Although bone oedema cannot be
detected by ultrasound, there is an intriguing association
between PDUS signal in the synovium above the joint and bone
oedema in the bone below, which were highly correlated in a
Danish study.61 There are strengths and weaknesses of both
forms of imaging. MRI has the beneﬁts of offering high image
resolution and is capable of detecting all the important aspects.
of joint inﬂammation and damage, including bone oedema and
cartilage thinning, at all joint sites, especially the highly informative region of the wrist. Downsides of MRI include prolonged
scanning time (especially when contrast is given), potential in
some patients for claustrophobia and high cost. Ultrasound is
user-friendly and low cost but not all joints are accessible (especially the wrist), reproducibility is variable34 and bone oedema
cannot be detected. Other imaging modalities such as XR and
CT have important roles in monitoring damage progression in
RA but are not capable of depicting inﬂammation.

SUMMARY AND CONCLUSIONS
To summarise, MRI scanning is a major new tool for the
rheumatologist who is investigating and managing patients
with RA. It is extremely sensitive for detecting erosions and
also provides information about other aspects of joint
damage such as cartilage change and tendon rupture. MRI
indicators of inﬂammation include synovitis, tenosynovitis
and osteitis and these can separately and collectively be used
as indicators of disease activity. There is strong evidence
from multiple centres that detection of osteitis is important
both to assist in making the diagnosis of RA in those with
undifferentiated arthritis and to predict erosive progression
in those with established disease. MRI parameters of inﬂammation are now being used in clinical trials of biological
agents to indicate early efﬁcacy and could be employed by
the clinician similarly to guide patient management.
Complete imaging remission may be unobtainable in many
patients, given the evidence that low grade MRI synovitis and
osteitis are common even in clinical remission. However, the
‘treat to target’ philosophy would dictate that imaging remission is the ultimate goal of RA management, which aims to
prevent ongoing joint damage. The challenge for the rheumatologist will be to achieve this for his/her patients without
adverse effects associated with drug toxicity.
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Main messages

Self assessment questions

▸ MRI inﬂammation scores for synovitis, tenosynovitis and
bone oedema can be used to monitor response to therapy in
rheumatoid arthritis (RA).
▸ MRI bone oedema (osteitis) is predictive of erosive
progression in RA patients.
▸ MRI erosions and cartilage narrowing are indicators of
damage progression in RA.

Answer true (T) or false (F) for the below,
1. The ﬁnding of MRI bone oedema in RA joints is associated
with the following (true/false)
A. A lymphoplasmacytic inﬁltrate in subchondral bone.
B. Erosion progression in the same region in many cases.
C. Synovitis.
D. HLA-DRB1*0401.
E. Female sex.
2. Which of the following is true/false regarding MRI synovitis in
RA?
A. Synovitis can be detected most accurately using
postcontrast T1W MRI scans.
B. Is observed in less than 50% of patients with active
disease.
C. Is common in patients in clinical remission.
D. Is commonly associated with tenosynovitis and osteitis.
E. Is reduced in patients responding to anti-TNF therapy.
3. Which of the following is true/false regarding erosions in RA
as detected by imaging?
A. MRI erosions are often detectable 6–12 months before
they are apparent on X-ray.
B. MRI is several times more sensitive than X-ray for
detection of erosions.
C. MRI can detect erosions at sites that are not imaged
adequately by ultrasound.
D. CT scanning is slightly more speciﬁc for identifying
erosions than MRI.
E. Regions of MRI bone oedema invariably progress to
erosions.
4. Undifferentiated arthritis is more likely to progress to RA in
patients who have (true/false)
A. Ultrasound evidence of synovitis at the carpus.
B. MRI bone oedema at the carpus.
C. MRI synovitis.
D. MRI tenosynovitis.
E. Rupture of the triangular ﬁbrocartilage.
5. The following features may be found in RA patients who
have no swollen or tender joints (true/false)
A. MRI synovitis.
B. MRI bone oedema (osteitis).
C. MRI tenosynovitis.
D. MRI erosions.
E. MRI evidence of cartilage space narrowing.

Current research questions
▸ Does MRI bone oedema (osteitis) predict the progression of
cartilage damage in RA?
▸ Should MRI scans of the wrist be obtained at presentation in
RA patients and will this improve management?
▸ Is imaging remission necessary to prevent damage in RA
joints?
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