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Ultrasound imaging for the rheumatologist
IX. Ultrasound imaging in spondyloarthritis
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ABSTRACT

Musculoskeletal ultrasound (US) has
an increasingly important role in the
assessment of spondyloarthritis (SpA)
not only for its ability to detect syno-
vial and tendon involvement but also
for the accurate imaging of enthesitis,
the clinical hallmark feature of SpA. As
already known, most cases of enthesitis
are subclinical in SpA and US is an ef-
fective technique used to detect them.
Also, in cases of dactylitis, US can ac-
curately delineate the underlying pa-
thology. US allows clinicians to guide
needle positioning within inflamed
Jjoints, tendon sheaths and entheses in
order to inject steroids or other drugs.
This is particularly important for pa-
tients with SpA, because of the frequen-
cy of mono or oligoarthritis, tendon
and entheseal involvement, who may
have great benefit from intrarticular or
intralesional therapy.

The clinical application of US in SpA
extends to the monitoring of therapy ef-
ficacy, particularly when coupled with
power Doppler imaging. Very slight
changes in vascularity are easily de-
tected in joints, entheses or tendons,
aiding the rheumatologist in the assess-
ment of the effects of local or systemic
therapies.

The present review provides an update
of the available data and discusses re-
search issues of US imaging in SpA.

Introduction

Spondyloarthropathies (SpA) are dis-
eases characterized by inflammation
of entheseal insertions and synovi-
um. Typical pathological changes are
present in the sacroiliac, spinal and
peripheral joints. Ankylosing spondyli-
tis (AS), psoriatic arthritis (PsA), reac-
tive arthritis (ReA), arthritis associated
with inflammatory bowel disease and
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undifferentiated spondyloarthropathy
(uSpA) are the principal clinical sub-
types described. Correctly identifying
synovitis, tendonitis/tenosynovitis and
enthesopathy together with the exclu-
sion of differential diagnoses may be
difficult by clinical examination and
plain radiograph alone in this setting.
Access to Magnetic Resonance Imag-
ing (MRI) or Computed Tomography
(CT) is often restricted because of high
costs and restricted availability. Mus-
culoskeletal ultrasound (US) has an
increasingly important role in the as-
sessment of SpA for its ability not only
to detect synovial and tendon involve-
ment but also for the accurate imaging
of enthesitis, the clinical hallmark fea-
ture of SpA (1-4). In the last decade,
a great number of papers regarding the
role of US in SpA have been published.
In this review we provide an overview
of the available data and discuss the re-
search agenda of US in this group of
disorders.

Clinical applications

In patients affected by SpA, an experi-
enced sonographer can visualise joint
effusion, even when clinical examina-
tion fails, hyperplasia of the synovium,
bone erosions, tendonitis, tenosynovi-
tis, tendon tears, enthesitis and bursi-
tis (5-8). Power Doppler sonography
(PDS) provides information on the
perfusion of the synovial tissue, tendon
and entheses (9-11).

Plantar fasciitis is a common cause of
foot pain in patients with SpA and thick-
ening, hypoechogenicity and surround-
ing oedema can be detected by US (12).
In cases of dactylitis, characterized by
a diffuse painful swelling of the fingers
and toes, US can accurately delineate
the underlying pathology (13, 14).

It is well-known that US allows cli-
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nicians to guide needle positioning
within inflamed joints, tendon sheaths
and entheses to inject steroids or other
drugs (15, 16). This is particularly im-
portant for patients with SpA, because
of the frequency of mono or oligoar-
thritis, tendon and entheseal involve-
ment, who may have great benefit from
intrarticular or intralesional (i.e. in ten-
osynovitis) therapy. It is important to
remember that blinded puncture based
upon clinical examination often results
in therapeutic failure (17).

The clinical application of US in SpA
extends to the monitoring of therapy ef-
ficacy, particularly when coupled with
PDS imaging (18, 19). In recent years,
PDS technique has improved greatly
so that even very slight changes in vas-
cularity are easily detected in joints,
entheses or tendons aiding the rheuma-
tologist in the assessment of the effects
of local or systemic therapies.

Sonographic findings

Joints

In patients with SpA, effusion and syn-
ovial proliferation in peripheral joints
can easily be imaged. PDS provides
further useful information regarding
the degree of inflammatory activity (2,
7). The detection of bone erosions can
help to differentiate erosive from non-
erosive disease, thus distinguishing
subtypes of SpA even in early phases
of the disease. Sacroiliitis can be im-
aged with color Doppler (CD) and con-
trast-enhanced CD US whilst spinal in-
flammation is best visualised with CD
US (20-23).

Tendons

US can detect tenosynovitis in SpA,
particularly in the ankle region. US
examination has demonstrated marked
involvement of the posterior tibialis
and peroneal synovial sheaths in a large
number of subjects with PsA even those
who were asymptomatic (5). Dactylitis
or “sausage-like” digits may be present
in all forms of SpA, although more fre-
quently observed in PsA. US examina-
tion in both finger and toe dactylitis can
show flexor tenosynovitis often asso-
ciated with arthritis of interphalangeal
and metacarpo-phalangeal joints and
marked adjacent soft tissue swelling
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(13, 14). Tendonitis, paratendonitis and
even tears of the Achilles tendon as well
as plantar fasciitis and bursitis can be
frequently imaged in all types of SpA.

Entheseal insertions

Enthesitis, i.e. the inflammation of the
insertions of tendons, ligaments, apone-
uroses and joint capsules on bones, is
a common feature of all types of SpA.
US can detect signs of enthesitis in
SpA patients most commonly in the
lower limbs (4, 6, 24) but also at other
more unusual locations e.g. proximal
insertion of the deltoid (25). PDS adds
further information about the degree of
vascularization of the involved enthe-
ses. A quantitative US score, the Glas-
gow Ultrasound Enthesitis Scoring Sys-
tem (GUESS), of lower limb enthesitis
has been proposed by Balint et al. (4).
The superior pole of the patella (quad-
riceps tendon insertion), the inferior
pole of the patella (patellar ligament
origin), the patellar ligament insertion
at the tibial tuberosity, the Achilles
tendon and the plantar aponeuroses are
examined in both lower limbs. US as-
sessment of structural thickness, pres-
ence of bony erosions, enthesophytes
and bursitis are evaluated at each site,
scoring one point for each abnormality
at each site examined.

US findings in joints, tendons and en-
theses in SpA patients are summarized
in Table I.

Literature review

Entheseal inflammation is considered
the primary lesion in SpA, thus US
evaluation of this entity has been the
subject of many studies. In 2002 Bal-
int et al. (4) compared US with clini-
cal examination in the detection of en-
thesopathies in the lower limbs of 27
patients with AS, 7 with PsA, 1 with
ReA. By using the US score of lower
limb enthesitis (GUESS score), they
concluded that most cases of enthesitis
are subclinical in SpA and that US is an
effective technique used to detect them.
This has been confirmed by other au-
thors including Lehtinen et al. (26). In
2000 Galluzzo et al. (5) studied ankle
involvement in 31 patients with PsA
using US and discovered pathological
findings at both entheseal and tendon
level in a high proportion of subjects,
most of whom exhibited no ankle pain
or swelling. Subclinical enthesitis has
also been described in the quadriceps
tendon in a group of patients with
PsA (24). Recently entheseal involve-
ment in the foot was evaluated by US
in 44 subjects with SpA (19 with AS,
5 with PsA, 8 with ReA and 12 with
uSpA) (6). Pathological findings were
disclosed in 25 patients, most of whom
did not complain of foot symptoms. A
comparison of tendon and entheseal
involvement in SpA and rheumatoid
arthritis (RA) failed to detect a statisti-
cally significant difference in the preva-

Table 1. Ultrasound (US) findings in spondyloarthritis.

Anatomic structures US findings

a) Effusion: anechoic or hypoechoic intra-capsular collection which bows the

b) Synovitis: echogenic tissue proliferating within the joint cavity which can

¢) Bone erosions: an interruption of the bone surface visible in two planes.

a) Tenosynovitis: anechoic or hypoechoic halo around the tendon; in chronic

tenosynovitis non-homogeneous or even hyperechoic material (synovial
tissue hyperplasia) may be observed within the distended sheath. Increased

b) Tendinitis/tendinosis: swelling of the tendon with loss of the normal fibril-

¢) Tendon rupture: hypoechoic gap in the body of the tendon in partial tear,

Enthesitis: loss of normal fibrillar echogenicity, increasing thickness or intra-

Joint
capsule.
show PDS signal.
Tendon
vascularity may be visualized with PDS.
lar pattern and areas of decreased echogenicity.
full-thickness discontinuity in complete tear.
Enthesis

lesional focal changes of tendon insertion, calcific deposits at insertion of the
tendon, periosteal changes (erosions or new bone formation).
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Table II. Ultrasound imaging in spondyloarthritis: research agenda.

To develop international consensus on scanning protocol.

To develop international consensus on scoring systems for assessing enthesitis, synovitis in small and

large joints, tenosynovitis, bone erosions.

To evaluate the role of ultrasound with power Doppler in the assessment of disease activity, in particular

in the assessment of enthesopathy.

To investigate the potential of 3D ultrasound with the volumetric probe.

lence of US pathology and showed that
the most frequently affected entheseal
sites in the lower limbs were the same
(suprapatellar, infrapatellar and Achil-
les tendon) (27).

D’Agostino et al. (28) assessed the
prevalence and severity of peripheral
enthesitis using US combined with PDS
in a large group of SpA patients. Using
a 5-point classification of US enthesitis
graded according to different combina-
tions of abnormal gray-scale and PDS
signal, they found evidence of enthesi-
tis at one site in 98% of patients with
81% of cases demonstrating abnormal
vascularization localized near the corti-
cal bone. The number of abnormal en-
theses imaged by US was significantly

higher than those detected by clinical
examination.

Enthesitis has been detected at the
proximal insertion of the deltoid, clini-
cally mimicing impingement syndrome
in 9% of a large group of patients with
SpA (25).

Degenerative-atrophic changes of the
heel fat pad frequently associated with
abnormalities of the plantar fascia and
of its enthesis have been observed in
SpA (29). Plantar fasciitis has been
detected in 37% of patients with PsA
(30).

US with PDS has also been used in
therapy monitoring and has document-
ed a positive response to anti-TNF-o
therapy for refractory inflammatory

Fig. 1. Psoriatic arthritis. A. Dactylitis. Longitudinal volar scan of the proximal interphalangeal joint
showing a wide spectrum of pathological changes explaining the clinical picture: synovitis of the
proximal interphalangeal joint; tenosynovitis of the finger flexor tendon (ft) and edema of the subcu-
taneous tissue. B-C. Retrocalcaneal bursitis (arrow). Moderate anechoic enlargement of the retrocal-
caneal bursa detectable both on longitudinal (B) and transverse (C) scans. mp = middle phalanx; pp =
proximal phalanx; cb = calcaneal bone; At = Achilles’ tendon.

For further ultrasound images, go to www.clinexprheumatol.org/ultrasound
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heel pain in 2 patients with SpA and
for knee arthritis in 8 patients with PsA
(18, 19).

US is one of the methods of choice for
the evaluation dactylitis or ‘“sausage
digit”. Sonographic examination has
shown evidence of flexor tenosynovi-
tis with coexistant adjacent soft tissue
swelling, while joint synovitis was ob-
served in 17-62% of patients (13).
Conflicting data exist regarding the ex-
trasynovial abnormalities detectable
by US in the fingers of patients with
PsA and particularly the presence of
enthesopathy at the site of deep flexor
tendon insertion on the distal phalanx.
Fournie et al. showed capsular enthes-
ophyte, iuxtaarticular periosteal reac-
tion, enthesopathy at the site of deep
flexor tendon insertion on the distal
phalanx and subcutaneous soft tissue
thickening of the finger pad or entire
finger in 25 patients with PsA (31). In
four cases, pseudotenosynovitis due to
diffuse inflammation of the soft tissue
was discovered. Similar results were
also obtained by Lalande Champetier
de Ribes et al. (32). Grassi et al. have
observed an abnormal signal at the site
of flexor tendon attachment (33) whilst
Kane et al. (14) and Olivieri et al. (34)
did not show evidence of enthesitis in
psoriatic dactylitis using US and MRI
respectively.

To date, very few papers on US evalu-
ation of the sacroiliac joints have been
published. Using duplex and color
Doppler (CDD) imaging, vasculariza-
tion around the posterior portions of
sacroiliac joints has been detected in
patients with active sacroiliitis (20).
Microbubble contrast-enhanced CD
US has been shown to be a highly sen-
sitive technique for the detection of ac-
tive sacroiliitis compared with MRI in
a group of 103 patients with inflamma-
tory low back pain (21). More recently,
CDD US of sacroiliac joints, thoraco-
lumbar and paraspinal areas was per-
formed in 39 patients affected by AS;
11 of the 39 patients were examined
before and after 12 weeks of anti TNF-
o therapy. Vascularization was in-
creased in patients with active disease
compared to controls and significantly
lowered after anti TNF-a therapy. The
authors suggested that CDD US might
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be an alternative to MRI in order to
evaluate response to therapy (22).

Research agenda

The applications of US in SpA present
the same limitations reported for its use
in RA and other arthritides. These limi-
tations need to be considered by the
researcher as the main priorities to be
resolved.

In Table II we report the principle ques-
tions still to be addressed.

It is well established that the reliablity
of US examination depends on the op-
erator’s experience and expertise and
this is one of the limits of this imaging
tool. The fact that US is an operator-
dependent technique is, in part, due
also to the lack of a standardized scan-
ning protocol. The recent introduction
of 3-D imaging is a particular inter-
esting innovation which will help in
the acquisition of images of very high
quality. The interest in this new tech-
nique relies not solely on the amazing
features of the images, but also on its
operator-independence - unlike “clas-
sical” sonography.

In SpA sonographic analysis is per-
formed at different anatomical sites:
small and large joints, superficial en-
theses and deeper tendons. This re-
quires the use of probes which permit
the correct visualization of such differ-
ent structures.

The OMERACT special interest group
on US is currently developing a com-
prehensive approach for scoring both
synovitis and bone erosions in the
small joints of patients with RA. A re-
liable method for scoring synovitis in
both small and large joints (i.e. ankle
or knee), frequently involved in SpA,
is still lacking.

PDS is a very useful tool in the as-
sessment of SpA showing not only the
vascularization of synovial tissue but
also the degree of inflammation at the
enthesis and the changes in signal af-
ter local or systemic therapy. The lack
of standardization of the procedure,
however, may lead to inter and intra-
observer variability and difficulties in
quantifying PDS signal could prevent
recognition of the real degree of hy-
peremia and therapy monitoring, i.e.
in longitudinal studies. Intravenous
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microbubble echo-contrast agents in-
crease the sensitivity of the PDS and
may help in the detection of inflamed
entheses and synovium but due to high
costs their use is still limited.

All these problems require addressing
in the near future and great efforts are
necessary on the part of the researchers
who work in the field of US to provide
answers as soon as possible.

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