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ABSTRACT

Over the last few years, a large number
of studies have emphasized the funda-
mental role of ultrasonography (US) in
the clinical evaluation of patients af-
fected by rheumatic disorders. Howev-
er, not all rheumatic diseases have been
studied by US. To date, very few reports
exist on the use of US in the assessment
of articular, periarticular structures
and blood vessels in vasculitis.

In this review we provide an overview
of the current data regarding the role of
US in vasculitis. Sonographic evalua-
tion of cardiac or renal involvement in
these disorders will not be covered.

Introduction

Over the last few years, a large number
of studies have emphasized the funda-
mental role of ultrasonography (US) in
the clinical evaluation of patients af-
fected by rheumatic disorders (1-15).
Musculoskeletal US is considered a
very useful tool for the diagnosis of ar-
thritis and monitoring of joint and ten-
don involvement (16). However, not
all rheumatic diseases have been stud-
ied by US. Systemic vasculitides are a
group of disorders characterized by in-
flammation of vessel walls often lead-
ing to very serious organ damage. To
date, very few reports on the potential
role of US in the assessment of articu-
lar, periarticular structures and vessels
in vasculitis exist (17-40).

In this review, we provide an overview
of the current data regarding the role of
US in vasculitis. Sonographic evalua-
tion of cardiac or renal involvement in
these disorders will not be covered.

Polymyalgia rheumatica

US has demonstrated effusion in bursae
(Figs. 1a, 1b), tendons sheaths and joints,
together with entheseal involvement
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in polymyalgia rheumatica (PMR).
PMR is the widest studied vasculitis
sonographically albeit with conflict-
ing results from many of the studies
published (19-22). This is mainly due
to lack of conformity in patient selec-
tion criteria. Frediani et al. (22) studied
patients with recent onset PMR who
were all naive to steroids or immuno-
suppressive drugs. Synovitis, at least
in one site, was detected in 100% of the
patients, according to reports obtained
with different imaging techniques (US,
MRI, scintigraphy) (20, 21, 23, 24).
The most frequently involved articu-
lar and periarticular structures were in
the shoulder. Subacromial-subdeltoid
(SAD) bursitis, tenosynovitis of the
long head of biceps tendon (LHBT)
and glenohumeral (GH) joint effusion
were visualized in 70%, 68% and 66%
of patients respectively. Less common-
ly, hip joint effusion was shown in 40%
and effusion of the knee (38%), elbow
(2%) and radiocarpal (18%) joints were
seen. Tenosynovitis was present in the
wrist flexors and extensors and at the
ankle (posterior tibial, foot extensors
and peroneals). Enthesitis was more
frequent in spondyloarthropathy (SpA)
than in PMR while no statistically sig-
nificant difference in the prevalence of
LHBT and SAD involvement. GH and
hip effusion were significantly more
frequent in PMR than in SpA patients
whilst the frequency of synovitis was
significantly higher in SpA and in a
group of patients with rheumatoid ar-
thritis (RA). Distal extremity swelling
with pitting edema was identified only
in PMR.

Several studies have concentrated on
US findings within the shoulder appa-
ratus. Both Koski (20) and Coari (19)
reported a low prevalence of SAD ef-
fusion in PMR whilst Lange et al. (21),
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observed more frequent SAD involve-
ment in early RA than in PMR with a
tendency toward unilateral involvement
in PMR. A further study by Cantini et
al. (25) studied PMR using US and
MRI and showed bilateral SAD bursi-
tis in almost all of the patients studied,
while the frequencies of GH effusion
and LHBT tenosynovitis were not sig-
nificantly different from a control group
of patients with shoulder pain. The au-
thors concluded that US and MRI were
equally effective in confirming bilater-
al SAD effusion which appeared to be
a typical finding with high specificity
and sensitivity in PMR.

More recently, the same investigator
studied pelvic pain in PMR patients
again with MRI and US concentrating
the examination to the hip region. They
demonstrated that the trochanteric bur-
sitis was the most frequent hip lesion
(100% of patients, frequently bilateral),
whilst the frequency of hip synovitis
was similar to that reported by Falsetti
et al. (22), but lower than reported by
Koski et al. (20).

In conclusion, US detects inflammation
involving joints or tendons in PMR
very frequently. The distribution of in-
volvement is variable but is dissimilar
to those seen typically in SpA and RA.
These US features of PMR may prove
to be useful for the differential diagno-
sis in elderly patients.

Giant cell arteritis (temporal
arteritis)

A high quality US machine, with a
linear high frequency probe should be
used to visualize the temporal artery
both in longitudinal and transverse
scans (27). In giant cell arteritis (GCA)
colour Doppler has great diagnostic
potential as demonstrated by the re-
sults of the meta-analysis by Karassa
et al. (28) showing high sensitivity and
specificity (87% and 96% respectively)
of this imaging technique compared
to clinical diagnosis. US sensitivity
and specificity are similar to those of
histological examination. Whilst bi-
opsy proven arteritis remains the gold
standard technique for diagnosis, an
experienced sonographer is also able
to obtain images which may lead to the
correct diagnosis. It has been demon-
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Fig 1. Polymyalgia rheumatica: Anterior transverse (A) and longitudinal (B) views of the shoulder.
The asterisk indicates a marked bursal enlargement due to a relevant increase of synovial fluid appear-
ing homogeneously anechoic. h = humerus; t = long head of the biceps; d = deltoid. Images taken using
a Logiq 9 (General Electric Medical Systems, Milwaukee, WI) equipped with a 6-9 MHz linear probe.
Giant cell arteritis (temporal arteritis): Transverse (C) scan of the temporal artery. The head arrows
indicate the typical “halo sign” around the lumen of the temporal artery. Image taken using a Nemio
(Toshiba, Japan) equipped with a 8-12 MHz linear probe.

Essential cryoglobulinemic vasculitis: Dorsal longitudinal (D) scan of the second metacarpophalangeal
joint. The asterisk indicates joint effusion. me = metacarpus; pp = proximal phalanx. Image taken
using a Logiq 9 (General Electric Medical Systems, Milwaukee, WI) equipped with a 14 MHz linear

probe.

For further ultrasound images, go to: www.clinexprheumatol.org/ultrasound

strated that US correlates directly with
positron emission tomography in the
anatomic distribution of changes in pa-
tients with large vessel giant cell arteri-
tis (29). Moreover, it is well known that
US can be an important tool to guide
scalpel positioning for temporal artery
biopsy.

The three characteristic features of an
inflamed artery are: intimal edema, ste-
nosis and occlusion. The first is also
termed the “halo sign” due to the pres-
ence of a hypoechoic area around the
lumen of the temporal artery (Fig. 1c);
this sign may involve a short segment
or the whole length of the artery, as
expected in a skip lesion disease. The
“halo sign” disappears within 2-3 weeks
after the glucocorticoid therapy has
started (27). Volpe et al. (30) reported
that the “halo sign” is well visualized
by colour Doppler and grey-scale US.
The dimensions of the halo sign seem
to be very important with maximum
widths =1 mm being correlated with
high specificity (93%) (31).

Stenosis is represented by a reduction
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in lumen width and is associated with
an increased blood flow velocity; color
Doppler US shows a mixture of colours
and persisting color signals in the di-
astolic phase (27). Finally, occlusion
is represented by an US image of the
artery with absence of color Doppler
signal (28). In the presence of typical
symptoms and the halo sign on US ex-
amination, Schmidt et al. (32) reported
a specificity for US examination of
99.5%.

Takayasu’s arteritis

This form of vasculitis involves pre-
dominantly the aorta and its primary
branches. Similar to GCA US demon-
strates the typical signs of an inflamed
vessel (smooth, homogeneous, hyp-
oechoic, concentric wall thickening),
brighter than in temporal arteritis (27),
sometimes termed the “macaroni sign”
(33). The reason for this difference in
echogenic pattern, probably lies in the
more chronic course of Takayasu’s ar-
teritis and less wall edema (34, 35). The
detection of the “macaroni sign” helps
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make a diagnosis in the earlier phases
of the disease, when haemodynamically
relevant stenoses are not yet evident. US
examination in Takayasu arteritis has
also been used at other arterial sites in-
cluding the common carotid, subclavian
and common femoral arteries (37) and
with transcranial Doppler sonography
(38). It has been demonstrated that US
is superior to angiography in the detec-
tion of smaller carotid lesions (33, 36)
but angiography demonstrates luminal
changes in more arteries. Therefore, US
and angiography are considered comple-
mentary in the evaluation of Takayasu
patients. In conclusion, US of carotid and
subclavian arteries can be performed not
only to detect early phases of the disease
but also to monitor disease progression
and the effect of therapy.

Behcet’s syndrome

Articular pain is a common complaint
in patients with Behget’s syndrome
(BS) and often present with non-ero-
sive mono or oligoarthritis. Occasion-
ally destructive sacroiliitis or enthesitis
can occur. In a recent paper, Ozcakar
et al. (39), focused their attention on
changes in tendons in a group (n=31)
of patients with BS. Control groups
were represented by patients with fa-
milial Mediterranean fever (FMF) and
normal subjects. US examination of the
triceps tendon (TT), quadriceps tendon
(QT) and Achilles tendon (AT) showed
a significant increase in TT thickness
in FMF patients with respect to both of
the other groups, while QT was signifi-
cantly greater in BS and AT was greater
in BS respect to controls but not to the
FMF group. Comparing these data with
clinical features, a positive correlation
was found between the pathergy test
and the presence of thicker QT and
AT, while no correlation was found for
disease duration, colchicine treatment
or joint involvement both in FMF and
BS groups. The Authors concluded that
continuous subclinical inflammation
may occur even in the patients with ap-
parent disease remission. Moreover, the
high frequency of tendon involvement
in BS appears to be a significant muscu-
loskeletal manifestation of the disease.

More recently, Ceccarelli et al. (40)
investigated knee involvement in a

group (n=30) of Italian BS patients.
US examination was performed ac-
cording to the EULAR guidelines for
US (41), using arbitrary scores for
synovitis, erosions, PD signal and the
presence/absence of Baker’s cyst, with
a total score ranging from O to 14 (with
higher scores for more involved joints).
Significant abnormalities were demon-
strated in 60% of the patients, with joint
effusion (46%), synovial proliferation
(46% and PD positivity in 28% out of
them) and erosions (10%). The most
interesting finding was the presence
of US changes in 4 asymptomatic pa-
tients. US features seemed to be linked
with those bearing skin manifestations
of BS (42), and a positive correlation
between disease activity generally and
US score in the group with more US
findings. More recently, Hatemi et al.
(43), comparing BD patients with acne
and arthritis (n=35) to patients without
arthritis (n=38), have demonstrated
significant differences in enthesopathy
and PD scores, supporting the hypoth-
esis that BD patients who also have ar-
thritis and acne form a distinct cluster.

As far as we know, no specific US
studies have been performed on other
vasculitides, such as Churg-Strauss
syndrome, Wegener’s granulomatosis,
microscopic polyangiitis, Kawasaki syn-
drome, polyarteritis nodosa and essential
cryoglobulinemic vasculitis (Fig. 1d).
Future research using US in systemic
vasculitis will need to concentrate on
techniques to ensure reproducible quan-
tification of power Doppler and the cor-
relation of US findings with histological
features. A new application of US, still
under investigation in systemic sclerosis
patients, is the evaluation of lung fibro-
sis (identifying both pleural effusion and
interstitial changes) (44-46). Therefore,
thoracic US could be a possible alterna-
tive to high resolution computed tomog-
raphy in the follow-up of systemic scle-
rosis, and potentially other inflamma-
tory conditions with lung involvement
such as vasculitis (e.g., Churg-Strauss
syndrome, Wegener’s granulomatosis).

Link

For further ultrasound images, go to
www.clinexprheumatol.org/ultrasound
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