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Abstract
Objectives The aim of this systematic review is to describe the
scientific evidence regarding sonographic findings of joints in
SLE patients.
Methods Seven databases were searched (PubMed,
ScienceDirect, Scopus, Cochrane, EMBASE, LILACS, and
SciELO) for articles from 1950 to January 2015. The key-
words used for selecting articles include Blupus^, Bultrasound
imaging^, Bultrasonography ,̂ Bsynovitis^, Btenosynovitis^,
and Barthritis^.
Results A total of 12 articles were included in the final anal-
ysis. In total, 610 SLE patients and 1,091 joints were studied.
Most patients underwent bilateral joint examination by US. A
total of 888 hands and wrists, 154 ankles/feet, and 56 knees
were examined. Effusion was identified in 602 joints, synovi-
tis in 213, tenosynovitis in 210, synovial hypertrophy in 150,
and bone erosions in 73 cases. The majority of the studies
demonstrated higher frequency of musculoskeletal abnormal-
ities on US than those observed on physical examination.
Conclusion US seems to be a valuable tool to identify sub-
clinical joint manifestations in SLE. Prospective studies are
necessary to determine if those patients with subclinical joint
abnormalities have a higher risk for the development of chron-
ic deformities as those seen in Jaccoud’s Arthropathy.

Key Points
• Musculoskeletal involvement occurs in more than 90 % of
SLE cases.

• Arthralgia or tender/swollen joints found on physical exam-
ination showed more US findings.

• Patients without joint symptoms or physical examinations
changes showed musculoskeletal sonographic findings.

• US became a useful tool for rheumatologists.
• A substantial number of asymptomatic patients show abnor-
malities at musculoskeletal US.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic autoim-
mune, inflammatory, multisystemic disease of unknown
cause. Musculoskeletal involvement occurs in more than
90 % of the cases and can be related to the disease itself or
to its treatment; arthralgia/arthritis being the most common
manifestation [1]. In general, it responds promptly to the
treatment, and only about 5 % of the patients develop
chronic deforming arthropathy, named Jaccoud’s Ar-
thropathy (JA) [2].

Some examples of the role of imaging techniques in the
evaluation of the musculoskeletal manifestation of SLE are
the absence of joint erosions on plain radiographs and the iden-
tification of avascular necrosis induced by corticosteroids by
magnetic resonance imaging (MRI) [3–5]. Ultrasound (US) is
a noninvasive diagnostic procedure with a good accuracy in the
detection of joint effusion, evaluation of integrity of tendons
and muscles, soft tissue swelling, and visualization of
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cartilage/bone surface [6, 7]. The main advantage of the US lies
on its ability to detect these findings even on subclinical stage.

In some rheumatic disorders, such as rheumatoid arthritis
(RA), US criteria are well defined, a fact that is not well
established in SLE yet. This systematic review of the literature
aims to describe the scientific evidence regarding the sono-
graphic findings of joints in SLE patients.

Methods

This study was performed according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines [8].

Databases and research strategies

The search was conducted in seven databases (PubMed,
ScienceDirect, Scopus, Cochrane, EMBASE, LILACS, and
SciELO), including the so-called gray literature, from 1950
to January 2015. There was no language restriction. The re-
search strategy used was: Search #2 (BSystemic Lupus
Erythematosus^ [MeSH Terms] OR BLupus Erythematosus
Disseminatus^ [MeSH Terms] C17.300.480, C20.111.590;
Search #3 ("ultrasound imaging" [MeSH Terms]) OR "Sonog-
raphy" [MeSH Terms] OR BUltrasonography^ [MeSH
Terms]) E01.370.350.850; Search #6 ("synovitis" [MeSH
Terms]) C05.550.870; Search #7 ("tenosynovitis" [MeSH
Terms]) C05.651.869.870; Search #8 ("arthritis" [MeSH
Terms]) C05.550.114. Duplicate citations were excluded from
the research.

Selection criteria and data extraction

Only articles related to SLE patients who underwent US of
joints were selected for this research. The inclusion criteria
were: 1) Studies with enough available information regarding
ultrasonographic, clinical and laboratorial findings; 2) Studies
that evaluated synovial hypertrophy, joint effusion, tenosyno-
vitis, and bone erosion by US and these findings were associ-
ated with clinical and laboratorial parameters. Case reports,
review articles, and studies including patients with more than
one diffuse connective tissue disease (DCTD) were excluded.

Results

Forty-two articles fulfilled the initial keywords at databases
search. From those 42, 25 studies were excluded after reading
abstracts because they did not meet the inclusion criteria. The
remaining 17 articles were read by the authors, and five were
excluded because they were case reports, review articles, and

one was on monitoring after drug treatment. Thus, only 12
articles were included in the final analysis (Fig. 1).

In total, 610 SLE patients were studied, of which 527 were
women. The mean age of the patients was 39 years
(±7.7 years). One of the articles was on juvenile SLE patients
[3], with a mean age of 15.8 years (±2.9 years) [3]. The dura-
tion of the disease at the time of the US ranged from 3.7 years
to 17 years, with a mean of 11.2 years (±3.7 years). As one of
the articles [9] did not indicate the duration of the disease, this
information was calculated only with 11 studies (Table 1).

In half of the studies, the joints were examined bilaterally
by US (six of 12). A total of 1,124 joints were examined: 888
hands and wrists, 154 ankles/feet, 56 knees, and 26 elbows.
There were 602/1,124 (53.5 %) joints with effusion, 213/1,
124 (18.9 %) with synovitis, 210/1,124 (18.7 %) with teno-
synovitis, 150/1,124 (13.3 %) with synovial hypertrophy, and
73/1,124 (6.5 %) with bone erosions. Eleven out of 12 articles
included mainly patients with articular symptoms or joint
findings at physical examination. Only one study exclusively
evaluated patients without joint manifestation [10].

The articles demonstrated that the patients with arthralgia
or tender/swollen joints by physical examination had more US
findings as synovitis than those without symptoms. For exam-
ple, Iagnocco et al. [11] noted that patients with articular
s y m p t o m s h a d m o r e r a d i o u l n o c a r p a l a n d
metacarpophalangeal joint changes and higher inflammatory
score by US than those without it. Similar results were report-
ed by Dreyer et al. [9] as they found that wrist and
metacarpophalangeal synovitis were statistically significant
more frequent in patients with arthralgia than in those without
it: wrist synovitis was detected by US in 16 SLE patients
(81 %) with arthralgia compared to 17 patients without
(18 %) (p=0.0005) and 63 % had involvement of a
metacarpophalangeal joint in the arthralgia group, but only
16 % in the asymptomatic group.

Gabba et al. [12] showed that patients with clinical mani-
festations had US and power Doppler changes mainly at
joints, while asymptomatic individuals had more sonographic
changes in tendons. All patients with arthritis on physical
examination had pathology findings by US (13/13 – 100 %);
20 out of 26 (76.9 %) patients with only arthralgia had US
changes (50 % of these were tendon synovial effusion) and 34
out of 69 (49.2 %) asymptomatic patients also had US alter-
ations (29 %were tendon synovial effusion). Torrente-Segarra
et al. [13] considered those patients who presented with ar-
thralgia and normal physical examination, in addition to US
changes and laboratory parameters of active disease, as having
active subclinical disease.

The majority of the articles observed that many patients
without joint symptoms or changes on physical examination
showed sonographic findings on joints/tendons [3, 9–11,
14–17]. Iagnocco et al. [11] showed that only 40 % of their
patients (25/62) had clinical features of joint involvement in
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SLE, while the majority of the patients (87.1 %) had US ab-
normalities. Yoon et al. [10] also demonstrated subclinical
synovitis in 28/48 (58.3 %) of their patients, i.e., US alter-
ations without symptoms or findings on physical examination.
Accordingly, Ossandon et al. [15] described that US was able
to detect joint inflammatory findings in 14 patients (37.8 %)
who had normal physical examination of the joints. A recent
study [17] reported that of 28 patients with inflammatory
arthralgia and morning stiffness, 20 had at least one
abnormality at US examination (either synovitis or ten-
don involvement). On the other hand, they observed
that from 56 patients with US abnormalities, only 22
had joint finding at clinical examination, revealing the
possibility of subclinical disease.

Six out of 12 studies showed the dissociation between dis-
ease activity, either clinical or laboratorial, and US findings [3,
11, 14–16, 18]. The laboratorial evaluation included C-
reactive protein (CRP) obtained in 565 participants, erythro-
cyte sedimentation rate (ESR) performed in 478 patients, and
levels of C3 and C4 tested in 523 and 446 patients, respec-
tively. Autoantibodies, particularly anti-dsDNA antibodies,
were evaluated in most studies, and a total of 558 patients
were tested.

On the other hand, one study, Ball et al. [19], demonstrated
that the plasma level of Interleukin-6 (IL-6) was associated
with sonographic findings of synovitis [19]. Yoon et al. [10]
showed a positive correlation between the US score and in-
creased ESR and anti-dsDNA antibodies levels. Gabba et al.
[12] observed that those individuals with lower serum levels
of C3 and C4 were more likely to have musculoskeletal US
abnormalities.

Discussion

US became a useful tool for rheumatologists as it can be used
for diagnosis, monitoring treatment, and identification of com-
plications, particularly in patients with RA. In recent years,
such technique has also been studied in SLE patients as pre-
sented above.

One of the most difficult issues in the interpretation of the
findings from the studies on US in SLE is the lack of stan-
dardization in sonographic techniques as well as the power
Doppler features because the studies used different equip-
ment. The ultrasound transducers used in these studies had a
frequency varying from 5 to 18MHz. It may have contributed
to the lower frequency of tendon and joint abnormalities. It is
well known that musculoskeletal US with higher-frequency
transducers (13–20 MHz) have greater sensitivity in identify-
ing morphological changes allowing detection of minor inju-
ries in small joints [20, 21]. Moreover, the inter-observer con-
cordance analysis was performed in only six of the twelve
studies included in the present review.

From the extracted data, many studies lack information on
the relationship between the use of corticosteroids and/or im-
munosuppressants and US findings. These medications have a
direct effect on inflammatory cells and serum cytokines and
consequently may interfere with the US findings.

Despite the above-mentioned limitations of the studies in-
cluded, one can draw important conclusions:

1) The association between musculoskeletal US findings
and disease activity in SLE as measured by SLEDAI
score as well as serological markers is conflicting.

42 articles identified in seven databases

25 abstracts excluded (did not meet inclusion 
criteria) 

17 articles selected for evaluation by the authors

5 articles excluded:  
- 2 review articles  
- 2 case reports  
- 1 article reporting monitoring after 
drug treatment  

12 articles included in this systematic review

Fig. 1 Flowchart of the study
selection process
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2) Although the US findings were more common in SLE
patients with joints symptoms or alterations on physical
examination, the majority of articles showed that a sub-
stantial number of asymptomatic patients can have abnor-
malities at musculoskeletal US. Thus, relying only on
physical examination of the joints in SLE patients may
underestimate the presence of active joint inflammation.

In about 5 % of SLE patients, a deforming arthropathy (JA)
progressively and slowly may occur. Curiously, there is not
necessarily an association between disease activity, serology
findings, and its development. Moreover, some lupus patients
who develop JA have only mild previous joint manifestation.
The same pattern may occur in patients with rheumatic fever
[2]. Prospective studies are necessary to determine if the pa-
tients with subclinical joint abnormalities that were earlier
identified by US have a higher risk for JA development.
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