Imaging of joints in systemic lupus erythematosus
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ABSTRACT

Musculoskeletal symptoms are among
the most common manifestations in pa-
tients with systemic lupus erythemato-
sus (SLE), being reported in up to 95%
of patients; joint and tendon involve-
ment can range from arthralgia to se-
vere deforming arthropathy; while my-
ositis a rare manifestation, comorbid
fibromyalgia is reported in up to 40%
of SLE patients. All these manifesta-
tions have a significant impact on the
patients’ quality of life, possibly leading
to disability and functional impairment
in daily living activities.

In recent years, thanks to the availabil-
ity of new imaging techniques for the
assessment of tendon and joint patholo-
gies, the approach to the definition and
characterisation of these manifesta-
tions in SLE is constantly evolving.

In this review we will therefore illustrate
the state of the art of imaging techniques
in the assessment of joint involvement in
SLE, focusing on ultrasounds (US) and
magnetic resonance (MRI), discussing
their advantages, drawbacks and pos-
sible future developments.

The main findings that emerge from the
recent literature is that imaging stud-
ies may allow a more accurate defini-
tion of disease subtypes revealing an
unexpected higher prevalence of joint
and tendon involvement with respect to
what known by clinical evaluation and
standard radiography. Indeed, US and
MRI also made possible the identifica-
tion of joints and tendons pathologies
in patients with no or very mild clini-
cal symptoms. On the other hand, the
interpretation of some findings remains
uncertain, as well as the validity and
feasibility of this analysis in clinical
practice.

Thus, further studies should clarify the
clinical meaning of subclinical abnor-
malities detected in US and MRI scans
and their impact on the long-term out-
comes.

Introduction

Musculoskeletal symptoms are re-
ported in up to 90% of patients with
SLE, and are the presenting symptom
in about 80% of cases (1, 2). Inflamma-
tory arthralgia and non-erosive non-de-
forming arthritis are the most common
complaints described in up to 90% and
85% of patients, respectively. Deform-
ing arthropathy — known as Jaccoud
arthropathy — and RA-like erosive ar-
thritis (so called Rhupus) are less fre-
quent, reported in up to 35% and 10%
of patients, respectively (3-5).
Myositis also is seen, although inflam-
matory muscle damage is rare (<5%).
More often SLE patients refer non-
inflammatory myalgias or a frank fi-
bromyalgia, a frequent comorbid con-
dition that complexity presents in the
differential diagnosis of the muscular
and joint pain in these patients (6, 7).
Despite traditional consideration as
generally mild and non-life-threatening
condition, musculoskeletal involve-
ment is a frequent cause of disability
and poor quality of life in SLE patients.
Indeed, joint involvement is one of the
main causes of chronic pain, deformi-
ties and reported loss of function in dai-
ly activities in SLE, especially in case
of concomitant fibromyalgia (8, 9).
Functional disability in activities of
daily living is reported frequently by
patients with SLE, and it is estimated
that almost two-third of SLE patients
experience periodic or permanent in-
ability to perform some activities at
home or work; reduced muscle strength
and activity-induced pain are the most
commonly reported contributors of
reduced physical function in these pa-
tients (8-11).

Joint deformities indicate irreversible
organ damage, and are the main cause
of disability and loss of function; they
result from failure of management to
control inflammation in joints lead-
ing to this undesirable outcome. In a
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Table I. Literature summary of US studies on joint involvement in SLE.

Author, year Number of Pt characteristics Joints Synovitis/joint Tenosynovitis Erosions
patients effusion

Wright, 2006 17 arthritis Hands, wrists Hands 71% 65% 47%
Wrists 94%

Tagnocco, 2004 26 Consecutive Hands, wrists 42.3% 44% 3.8%

Delle sedie, 2009 50 present or past arthritis Hands, wrists 80% 28% 12%

Gabba, 2012 108 consecutive Hands, wrists 42 2% 61.1% 25.9%

Torrente-Segarra, 2013 58 consecutive Hands, wrist 25% Extensor 39% na

Flexors 7%

Tagnocco, 2014 62 Consecutive Hands, wrists, foot 87.1% na na

Mosca, 2015 102 consecutive Hands, wrists 42% 38.2% 31.4%

Buosi, 2014 62 Artrhtis/arthralgias Hands, wrists Wrist 47% na Wrist 18%
MCP 84% MCP13%

PIP 58% PIP 4%

Ogura, 2017 15 Treatment naive Hand, wrists 80% 93% na

Lins, 2018 Jaccoud arthropathy Hands, wrists 47.5% 22.5% 5%

Salliot, 2018 151 consecutive Hands, wrists 40.3% na na

MCP: metacarpophalangeal; PIP: proximal interphalangeal. Rhupus patients are excluded.

treat-to-target perspective, a modern
approach to joint manifestations in SLE
should be targeted to a better control of
the inflammatory process, to the pre-
vention of disease flares and, therefore,
to the prevention of joint damage and
deformities (12), as seen for joint in-
volvement in rheumatoid arthritis (13).
Improvement of long-term outcomes
of joint involvement in SLE appears to
require early and accurate diagnosis, a
tailored therapeutic strategy targeted to
complete control of inflammatory activ-
ity, tight monitoring, toward remission
and prevention of progression of tendon
and bone damage. In recent years, new
information concerning joint involve-
ment in SLE has emerged from new
imaging techniques such as ultrasound
(US) and magnetic resonance (MRI) (5,
14).

First, new imaging techniques demon-
strate a surprisingly higher prevalence
of joint involvement in SLE compared
to traditional concepts based on clini-
cal examination and standard radiogra-
phy (14-16). These findings suggest an
emerging need for accurate assessment
of joint involvement in SLE for diag-
nostic, therapeutic and prognostic pur-
poses. Indeed, the available clinical dis-
ease activity instruments including the
most frequently used BILAG and SLE-
DALI are based on the clinical detection
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of joint swelling, so they may fail to
capture disease activity in a significant
proportion of patients who have milder
or intermittent symptoms. On the other
hand, the clinical and prognostic impli-
cations of subclinical joints and tendons
abnormalities as detected by imaging
are not fully elucidated.

What does ultrasound tell us

about joint involvement in SLE?
Ultrasonography (US) with power
Doppler (PD) is a valuable imaging
technique to evaluate joint and tendon
abnormalities, particularly to assess the
inflammatory process in the synovia
and tendons as well as bone damage
(17). US is highly sensitive to detect
even minimal alterations of asympto-
matic joints; therefore, it has been wide-
ly used to diagnose early disease and to
evaluate disease activity and damage
in many rheumatic diseases, including
rheumatoid arthritis, spondyloarthropa-
thies and connective tissue diseases
(18-21). Moreover, ultrasound has been
increasingly used in the assessment of
extra-articular manifestations of these
diseases (22-26).

Ultrasonographic abnormalities of hand
and wrist joints have been commonly
reported in patients with SLE and they
are summarised in Table I (14, 27-36).
Despite significant heterogeneity among

the studies in clinical setting and meth-
ods, the main finding is that US stud-
ies indicated a high prevalence of joint
and tendon inflammatory pathologies
on hands and wrists even in patients
with mild or even without clinical signs
at physical examination. Similarly, in
2016, Moraes-Lozano et al. found a
high prevalence of feet pathology (es-
pecially metatarsal-phalangeal joints) in
consecutive patients with SLE by bio-
mechanical and US assessment which
were not captured by standardised as-
sessment of the disease activity. (37)

It remains an open question whether
subclinical arthritis or mild non-con-
tinuous symptoms should be treated
with aggressive therapy, since no de-
finitive prospective data are available
to justify this strategy. Indeed, discord-
ance between the clinical and the US
assessment of arthritis is a well-known
aspect frequently raised also in the RA
literature but has not been extensively
studied in SLE (21, 38-41).
Nonetheless, even mild and episodic
joint symptoms have an impact of the
patient’s perception of disease and
health-related quality of life (42). In
50 consecutive SLE patients, we have
shown that hand or wrist arthritis was
clinically detectable in 10 (20%) pa-
tients, while, at least one joint or ten-
don abnormality was observed in 18
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Table II. Literature summary of MRI studies on joint involvement in SLE.

Author n. of patients Examined joint Patient characteristics Erosions (%)
Daniel Sa Ribeiro, 2010 20 Hands Patients with JA 50%
Boutry, 2005 14 Wrist and MCP joints ~ Early onset arthritis 61%
Ostendorf, 2003 14 Hands Patients with joint 57%
involvement and
deformities

Ball, 2014 34 Hands, wrists Artrhtis/arthralgias Wrist 93%

MCP 61%
Mosca, 2015 102 Hand, wrists Consecutive SLE 47.7% hands

98.9% wrists
19.6% hands
97.8% wrists

patients
Healthy subjects

patients (36%). The patients’ reported
general health, pain and perception of
disease activity were poor in patients
with US abnormalities than in patients
with no US abnormalities (42).

Yoon et al. showed subclinical synovitis
by US in 58.3% out of 48 consecutive
SLE patients who had no musculoskele-
tal symptoms; the wrist and the second-
third metacarpophalangeal joints were
the most affected sites. Among patients
with subclinical synovitis, new mus-
culoskeletal symptoms were observed
over 6 months after US examination in
11 patients (39.3%) (40).

These data, if confirmed in larger pro-
spective cohorts, highlight the limited
sensitivity of the clinical assessments
based on the joint count both in clini-
cal practice and in clinical trials, and
support US for a more sensitive evalu-
ation of disease severity and progno-
sis, though this not necessarily implies
changes in therapies.

Another important finding that emerged
from these reports is the high preva-
lence of tendon pathology in SLE. Hand
and wrist flexor and extensor tendon in-
volvement is reported in up to 65% of
patients with SLE. Ultrasound presents
an advantage over the standard clinical
assessment of joint involvement, which
usually does not distinguish synovitis
from tenosynovitis.

US also allowed a better characterisa-
tion of Jaccoud’s arthropathy; Cecca-
relli et al. recently showed the presence
of erosive bone damage in 58.8% of JA
patients, frequently localised at the first
and second MCP; similarly, Piga et al.
found a prevalence of erosions detected
by US and CT of 50.0% and 80.0%,
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respectively (43, 44). Thus, in the light
of these observations, the definition of
non-erosive arthritis for JA could be
carefully revisited.

Similarly to RA, power Doppler signal
(PD) appears to have the most impor-
tant clinical prognostic significance in
SLE. Piga et al. found that baseline PD-
synovitis score independently predicted
musculoskeletal flares within 2 years of
and US examination in 80 SLE patients
with non-deforming non-erosive ar-
thropathy over a period of 5 years (45).

What does MRI tell us about joint
involvement in SLE?

In recent years, several studies have
demonstrated that MRI is more sensi-
tive for detection of inflammatory and
destructive joint changes in rheumatic
diseases than conventional clinical and
radiographic methods (46). Similar ac-
curacy has been reported using low-
field dedicated extremity MRI systems
versus a conventional high-field MRI
system, significantly increasing acces-
sibility and patient discomfort, while
reducing costs (47).

MRI also provides in-depth informa-
tion concerning the severity of synovi-
tis, oedema, and erosion, at diagnosis
and during follow-up, thereby enabling
early identification of treatment re-
sponders. The RAMRIS (OMERACT
rheumatoid arthritis MRI scoring sys-
tem) is a practicable scoring system for
morphological and semiquantitative
evaluation of MRI findings in RA and
it is widely used in clinical trials (48).
Gadolinium (Gd)-enhanced MRI pro-
vides highly sensitive assessment for
synovitis; indeed, inflamed tissues with

synovitis show increased signal inten-
sity (enhancement) on TI1-weighted
post-Gd injection images. However,
Gd injection prolongs examination
time, increases invasiveness, and is
not free of possible adverse events,
especially in patients with systemic in-
volvement such as SLE patients. Oster-
gaard et al. demonstrated that omitting
IV contrast injection does not have sig-
nificant impact on scores for erosions
and edema but decreases the reliability
of synovitis scores. This disadvantage,
as stated by the authors, may be out-
weighed in some cases by the possibil-
ity to assess more joints with greater
feasibility (49).

In recent years, MRI (especially unen-
hanced) has been applied to studies on
joint involvement in SLE.

The prevalence of bone erosions as
emerged from MRI studies in SLE is
summarised in Table II (14, 50-53).
The main common finding is a surpris-
ingly higher prevalence of bone ero-
sions than observed traditionally with
standard radiography. Hand erosions,
described in more than half of SLE pa-
tients with joint involvement, appear
more specific than wrist erosions, that
are almost ubiquitous.

Indeed, when having a single erosion
was used as a positive test, in the con-
trolled study by Mosca ef al., many
healthy subjects showed at least one
erosion at wrist while erosive changes
in the hand were present in less than
20%. This phenomenon is well de-
scribed in RA studies, in which MRI is
a highly sensitive tool for identifying
and tracking progression of erosions,
although a single erosion provides low
specificity for RA (54).

These observations suggest that the
number and severity of erosions (ero-
sive burden) and their anatomical dis-
tribution are more reliable measures
of the joint damage in SLE. In a com-
parative study of 50 SLE patients with
joint involvement, 22 RA patients and
48 healthy subjects, the prevalence of
bone marrow oedema and erosions
was similar in SLE and RA but ero-
sion and oedema scores were higher in
the latter condition suggesting a more
severe joint damage; on the other side
no BME and fewer erosions were ob-
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Phase 1

No TJ, No SJ (Power Doppler-)

Phase 2

Diagnosis of lupus arthritis

\ 4

First line treatment

Beassess after 3-6 months !Elipjcal and if possible PSL]

Persistent arthritis despite first-line therapy

Second line treatment

¥

TJ,S), (Power Doppler+)

| Consider Phase 2 |

Reassess after 6 months (clinical and if possible US)

No TJ, No SJ (Power Doppler-)

N

Persistent arthritis despite second line therapy

¥

Has the patient an overlap between SLE
and RA (Rhupus)?
Assess:RF/ACPA, Imaging (erosions?)

N

Consider arthritis targeted therapies

TJ,S), (Power Doppler+)

Fig. 1. Proposed management algorithm in lupus arthritis.

served in healthy subjects. Wrist ero-
sions were common in all groups,
suggesting that at least one erosion at
this level frequently has a nonspecific
meaning; however, by considering
the cumulative erosive burden, higher
scores in SLE and RA patients were
found than in healthy subjects, both in
the hand and in the wrist, suggesting a
difference in erosions severity. As ex-
pected, the erosive burden as quanti-
fied by MRI was significantly higher
in Rhupus patients with respect to non-
Rhupus SLE patients (55).
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In RA, BME is considered the most
specific finding with the higher accu-
racy for joint damage progression (56).
In SLE studies, BME is reported in a
low percentage of patients (7.5% and
35.5% at the hand and wrist, respec-
tively) (14) and its prognostic meaning
remains to be defined in prospective
studies.

In conclusion, MRI is a promising tech-
nique for assessment of joint involve-
ment in SLE, although more informa-
tion concerning interpretation of the
findings appears required before this

technique could be widely used in clini-
cal research and routine clinical care.

How could new imaging techniques
integrate the clinical assessment of
joint involvement in SLE?

The management of severe arthritis in
SLE is a clinical challenge since the
clinician’s therapeutic choice should
be balanced against possible associated
organ involvement, comorbidities and
concomitant medications that can limit
the use of certain drugs. The frequent
coexistence of fibromyalgia substan-
tially raises the diagnostic and thera-
peutic challenge as well as the patient’s
burden of the disease.

Moreover, the absence of clinical trials
specifically designed for joint involve-
ment leaves a non-standardised clinical
approach to this organ involvement.

In our opinion, the integration of the
“classical” clinical and serological
evaluations with the results of a system-
atic instrumental assessment of the joint
involvement could represent a possible
solution to optimise the management
of these manifestations. By borrowing
some concepts from RA, we hereby
propose a treat-to-target strategy for
joint involvement in SLE; the approach
that we are suggesting comprises a tight
control of joint manifestations through
clinical, serological and US assess-
ments that are feasible in routine clini-
cal care (Fig. 1). The effectiveness of
the application of this approach must be
studied in future prospective studies.

Conclusions

In conclusion, new imaging techniques
have significantly increased our knowl-
edge and recognition of musculoskele-
tal involvement in SLE; they may allow
a more accurate definition of disease
subtypes with different prognoses and
different therapeutic approaches and
monitoring strategies. US and MRI
also made possible the identification
of joints and tendons pathologies in
patients with no or very mild clinical
symptoms.

On the other hand, although there is an
increasing literature on the use of new
imaging techniques in SLE, the inter-
pretation of some findings remains un-
certain, as well as the validity and fea-

S-71



Imaging of joints in SLE / C. Tani et al.

sibility of this analysis in clinical prac-
tice. Moreover, associations between
imaging findings and other outcome
measures in use in SLE (such as dis-
ease activity indices) were not consist-
ent across the literature, suggesting that
there could be a substantial discrep-
ancy between what we see on imaging
and clinical outcomes (57).

Thus, prospective studies should clar-
ify the clinical meaning of subclinical
abnormalities detected in US and MRI
scans and their impact on the long-term
outcomes.
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