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ABSTRACT

Musculoskeletal ultrasound (US) is increasingly used as a bedside tool for diagnostic and monitoring
purposes in patients with psoriatic arthritis (PsA). The sonographic differentiation between PsA and
rheumatoid arthritis (RA) may be challenging because the morphological appearance of synovitis is similar
in both conditions. In contrast, perisynovial inflammation is a specific finding of early PsA, and enthesitis is
more frequently detected in PsA than in RA. After initiation of effective therapies, a reduction of US signs
of synovitis and enthesitis can be seen along with clinical improvement. A numeric US score for regular
monitoring of disease activity and damage in PsA patients has not been established yet. While sonographic
findings can be discordant from clinical results, their relevance is unclear, although it is a concern that
ongoing subclinical inflammation results in worse structural outcomes. Ongoing studies address the value of
sonography as a diagnostic and prognostic marker in PsA, and we expect that these results will emphasise
the role of diagnostic US for the routine evaluation of PsA patients.

Keywords: Psoriatic arthritis, ultrasonography, disease activity, spondyloarthritis.

INTRODUCTION

Psoriatic arthritis (PsA) belongs to the group
of seronegative spondyloarthropathies and is
characterised by inflammation of joints, tendons,
and/or entheses associated with psoriatic skin
and/or nail lesions. Clinical presentation and clinical
course are highly variable, ranging from subtle
pain at tendon insertions to mutilating arthritis,
from monoarthritis to a ‘rheumatoid arthritis (RA)-
like’ polyarticular phenotype, or from mild spinal
inflammation to frank ankylosing spondylitis.2 As
PsA usually arises in patients with preexisting
psoriasis, clinicians have the unique opportunity
to screen a defined population (namely patients
with psoriasis) in order to identify arthritic patients
at an early stage.®

Unfortunately, there are no specific laboratory
markers for the disease, and conventional
radiography is of limited value for early diagnosis.?
Imaging techniques such as magnetic resonance
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imaging (MRI) or musculoskeletal ultrasound (US)
are new attractive tools supporting diagnostic and
management decisions in PsA.? Sonography has
the advantage over MRI of being widely available,
having no contraindications, a higher resolution,
and causing lower costs. On the other hand,
some anatomical locations cannot be judged, and
intraosseous lesions, such as bone marrow oedema,
cannot be detected by sonography.*

Clinical Diagnosis and Overlap of PsA with
Other Diseases

For diagnosis of PsA the classification criteria
for psoriatic arthritis (CASPAR) are commonly
applied, although these criteria were primarily
developed for classification of patients in clinical
studies.® The diagnostic work-up of PsA patients
may further be challenged by a clinical overlap
with other diseases. Patients with psoriasis and
polyarthritis, for example, may simultaneously
fulfil the CASPAR criteria for PsA, and the 2010
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American College of Rheumatology/European
League Against Rheumatism (ACR/EULAR) criteria
for RAS® The correct diagnosis, however, has
fundamental implications on initial and subsequent
treatment strategies; EULAR recommendations
suggest the use of non-steroidal anti-inflammatory
drugs (NSAIDs) as a first-line treatment in PsA,
whereas RA patients are initially treated with
conventional synthetic disease-modifying anti-
rheumatic drugs (DMARDs), such as ethotrexate.”®
Besides, there are more biologic agents approved
for RA than for PsA.

Similarly, patients with distal interphalangeal (DIP)
joint arthritis and bony thickening may be either
classified as PsA or osteoarthritis (OA) and again,
treatment of these two conditions is fundamentally
different.® Whether sonography may help to
differentiate overlapping conditions in patients with
psoriasis will be discussed in the following sections.

THE ROLE OF US IN PSA

Detection of
Lesions in PsA

Inflammatory and Structural

There is now clear evidence that US has a high
sensitivity and specificity to detect inflammatory
lesions in patients with rheumatic diseases.* The
new EULAR recommendations on the use of
imaging methods in RA emphasised the possibility
that sonography may be used to confirm the clinical
finding of an ‘involved’ joint for the purpose of
classifying patients with at least one joint with
definite clinical synovitis!®© One study in patients
with very early arthritis suggested that US
investigations may shift the diagnosis from
monoarthritis to oligoarthritis or polyarthritis; the
addition of sonographic findings to the 2010 CR/
EULAR criteria increased the number of patients
also fulfilling the 1987 ACR criteria after an 8-month
follow-up period."

In PsA, US studies have focused on the examination
of peripheral joints and entheses (see Figure 1
for examples), although there was also some interest
in the examination of sacroiliac joints.?

PsA Associated Arthritis

Similar to the reports in RA, US revealed synovial
inflammation more commonly than clinical
examination; sonography was useful to exclude
arthritis particularly in painful large joints.*™
Besides, the majority of PsA patients with clinically

suspected oligoarthritis were reclassified as having
polyarthritis based on the US result.?”® For structural
lesions in hands, US and MRI were more sensitive
than X-ray examination, and when comparing
sonography with MRI, the former identified more
osteophytes in small joints and erosions in proximal
interphalangeal (PIP) joints, whereas the latter
performed better for detection of erosions in
metacarpophalangeal (MCP) and DIP joints.

PsA Associated Enthesitis

Several studies evaluated the relevance of US
for the diagnosis of enthesitis in patients
with established spondylarthritis (including PsA
patients) revealing an overall better performance
of sonography to identify inflammatory lesions
as compared to clinical examination.™® In patients
with early or new onset PsA, US was also
useful to exclude active inflammation at some
tender entheses.”®

US of Sacroiliac Joints

Sacroiliac joint US was found to have a moderate-
to-good sensitivity for diagnosis of spondylarthritis.
However, this method is nevertheless of limited
value because of the small acoustic window
at sacroiliac joints, and because of the fact
that bone marrow oedema, the most important
sign of spondyloarthritis, cannot be detected
by sonography.®-?3

US Findings in PsA Associated Dactylitis

US changes in dactylitis have been reported
controversially in the literature.?* The combination
of arthritis and tenosynovitis was deemed as
the underlying pathology of dactylitis in earlier
publications, whereas recent US studies indicate
that isolated tenosynovitis is the most common
US abnormality, and arthritis occurs in only
half of cases.?** Recent MRI studies further
suggest that soft-tissue oedema and/or collateral
tendon enthesitis are characteristic findings of
dactylitis.?®® A project of the Outcome Measures in
Rheumatology (OMERACT) is currently underway
to agree upon an US definition of dactylitis.?*

US of Skin and Nails

US has been used to investigate skin and nail
lesions in patients with psoriasis. In B-mode, a
psoriatic lesion is characterised by a thickened
dermis and epidermis; Power Doppler (PD) may
show increased blood flow within the dermis.
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Figure 1: Examples of ultrasound findings in psoriasis arthritis (PsA).

A) Longitudinal dorsal scan of a distal interphalangeal joint from a PsA patient. Arrowheads indicate active
synovitis with extensive Power Doppler (PD)-signals; joint space is marked with an asterix. B) Longitudinal
scan of the lateral epicondyle from a PsA patient with enthesitis. Arrows indicate PD-signals within
the enthesis and the open arrow marks an enthesophyte. C) Longitudinal dorsal scan of a metacarpo-
phalangeal joint revealing active perisynovitis (arrows). Synovia are indicated by arrowheads and joint
space by an asterix. p: proximal.
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In patients with psoriatic onychopathy, US reveals
hyperechoic parts and/or a loss of definition of
nail plates. At later stages, a wavy or thickened
appearance of plates with or without increased
blood flow in the nail bed may be visible.?”

DIFFERENTIATION OF PSA FROM
CLINICALLY OVERLAPPING CONDITIONS

PsA and RA

Despite the fact that synovial tissue samples have
suggested a difference in the histopathology
of PsA and RA tissue,® joint synovitis from PsA
and RA patients appears to be indistinguishable
by means of MRI or US investigations.4?3° |n
contrast, extrasynovial inflammatory changes
are deemed as characteristic findings of PsA.%%0
An MRI study of hands, for example, reported
periarticular inflammation in small finger joints,
particularly in collateral ligaments and periarticular
soft tissue in PsA but not RA patients.®’ An Italian
US study found that perisynovitis, an extensor
peri-tendon inflammation at MCPs, is a specific
pathology for patients with early PsA3? In
patients with shoulder pain, synovitis at the
acromioclavicular joint suggested underlying PsA,
whereas glenohumeral joint effusion was the most
common finding in RA patients.*3

The presence and extent of US-verified enthesitis
was useful to distinguish PsA from RA in one
study,** whereas in another study clinical but
not US scores of enthesitis were greater in PsA
compared to RA patients.’> RA patients from the
latter study, however, were older and had a longer
disease duration possibly affecting the result
toward similar US findings in both groups.

The number and size of US-verified erosions
at wrists, MCPs, PIPs, and metatarsophalangeal
(MTP) joints may help to differentiate PsA from
RA and OA. RA patients had generally more and
larger erosions than PsA patients and the number
and size of erosions was larger in PsA than in
OA.%% Besides, we know from a micro-computed
tomography study that erosions in PsA are mostly
O-shaped and tubule-shaped, whereas U-shaped
lesions are characteristically found in RAY
Unfortunately, the morphology of erosions cannot
be determined reliably by sonography because
the overlying intact bone limits the acoustic
window. Osteophytes were generally increased in
number, extent, and size in PsA compared to RA,
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often affecting the entire circumference of the
bone (so called ‘bony corona’).¥”

PsA and OA

DIP joint involvement belongs to the most
characteristic manifestations of PsA. Differentiation
of PsA-related DIP arthritis and (activated) OA,
however, might be challenging. In an MRI study
comparing DIP joints affected by PsA or OA,
entheseal and ligament enhancement, extracapsular
changes, and diffuse bone oedema were more
commonly observed in PsA than in OAS3®
Differentiation of the two conditions by MRI in
individual cases, however, was limited because
none of the items were specific enough for a
reliable diagnosis.

PsA and Psoriasis

The Madrid Sonographic Enthesitis Index (MASEI)
was used to distinguish between patients with
PsA and psoriasis (without arthritis), revealing
higher inflammatory and damage subscores in the
former group compared to the latter. A MASEI >20
had a specificity of 90% to correctly classify PsA
patients.®®* Another study showed that subclinical
enthesitis in PsA is linked with more PD signals than
subclinical enthesitis in psoriasis.*®

Subclinical synovitis and enthesitis was more
commonly observed in patients with psoriasis than
in healthy individuals, particularly in cases with
psoriatic nail disease.”*** The relevance of this
finding for patients’ outcome is elusive so far as
only a small study suggested that US-verified
subclinical enthesitis in patients with psoriasis
might predict later onset of PsA.#°

CLINICAL AND SONOGRAPHIC
MONITORING OF PSA PATIENTS

Association between Clinical Composite Scores
and US Findings

Regular measurement of disease activity and
adjustment of therapy targeted at remission are
important principles of current EULAR guidelines
and ‘treat to target’ recommendations for PsA.74¢
In routine practice and clinical trials, PsA disease
activity is usually measured with tools ‘borrowed’
from RA.*6 Recently, new PsA specific composite
scores have been proposed; the Disease Activity
Index for Psoriatic Arthritis (DAPSA) combines
the number of tender (TJ) and swollen joints (SJ),
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patients’ pain, and global assessment, as well as
the C-reactive protein (CRP) level, whereas the
Composite Psoriatic Disease Activity Index (CPDAI)
corroborates PsA specific domains including joint
disease, enthesitis, dactylitis, and skin and axial
manifestations, as well as quality of life (QoL).*®
As part of the GRACE (GRAPPA Composite Index
Exercise) project, the Psoriatic Arthritis Disease
Activity Score (PASDAS) was developed based
on the combination of TJ, SJ, global assessments,
enthesitis, dactylitis, QoL, and CRP.#°

None of these new scores, however, has been
validated sufficiently so far, and only one study
compared the DAPSA and CPDAI with sonography
- reporting a considerable disparity between
clinical and US results® In this study, the
correlation between clinical examination and US
was better in joints compared to other PsA
manifestations, and the joint-focused DAPSA
performed better to identify patients with US-
verified active disease than the multifactorial
CPDAI.® US-verified enthesitis, dactylitis,
tenosynovitis, and perisynovitis were not reflected
by clinical parameters.

US as a Tool to Measure Disease Activity in
Follow-up Studies

In contrast to the large number of studies
investigating the value of sonography for follow-up
of RA patients,* a few studies have been performed
in PsA so far. One study reported that sonography
was helpful to monitor the improvement of knee
synovitis in PsA and RA patients treated with
etanercept;® a retrospective study observed
a decrement of both US and clinical signs of
inflammation in PsA patients treated with
adalimumab,>® and a prospective multicentre
Spanish study found improvements in sonographic
and clinical scores after infliximab therapy.> In a
trial aimed at the validation of the Sonography of
LArge joints in Rheumatology (SOLAR) score,
126 PsA or AS patients were investigated before
and after instigation of conventional synthetic
or biologic DMARD therapy.>* Grey-scale and PD
scores of all joint areas exhibited a significant
improvement at follow-up.

The responsiveness of US-verified enthesitis to anti-
TNF-o therapy was tested in a large Spanish study
involving 35 centres. Naredo et al.> investigated
197 patients with spondyloarthritis including 34
(17%) PsA patients. B-mode abnormalities and
PD signals were reduced after therapy, whereas
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structural changes such as calcific deposits and
cortical abnormalities were not responsive to
treatment. Similar observations were made in
another study focusing on the Achilles tendon.>®

Latest US developments also allow for the
detection of dermal perfusion changes in patients
with psoriatic plaques.”” In patients receiving
TNF-a blocking therapy, a significant correlation
between changes of PD, Psoriasis Area and Severity
Index (PASI), and the histologically-determined
number of blood vessels within psoriatic lesions
was observed.>®

Remission Assessment in PSA

Although remission is the overarching therapeutic
goal in PsA, a definition of clinical remission has
not been established so far’” Criteria for minimal
disease activity (MDA) were recently validated in
two prospective PsA cohorts and were useful to
distinguish between patients at high and low risk of
radiographic progression.®®® Complete abrogation
of structural damage, however, was not achieved
despite MDA, and it is concerning that the presence
of subclinical inflammation, as observed in a
considerable proportion of patients, may be linked
with structural deterioration.®® A similar concept is
currently discussed for RA, but future studies are
necessary to test the possible link between US-
verified inflammation and radiographic outcomes in
both RA and PsA.#

US Composite Scores in PsA

In clinical studies and/or routine practice, US
composite scores may be applied for a regular
sonographic scoring. In RA, several scoring systems
have been proposed, whereas in PsA only two US
composite scores have been evaluated so far.62%6
The Italian ‘Five Targets Power Doppler for Psoriatic
Disease (5TPD)’ US score focuses on ‘five targets’
(joints, tendons, entheses, skin, and nails) and
revealed adequate sensitivity to change in the short-
term follow-up of anti-TNF-a therapy. However, as
only one anatomical site was investigated for each
target, this score is of limited value to determine
actual disease activity.

The German US7 score was primarily developed
for RA and was only later tested in a small group
of PsA patients.?2%> In RA, the US7 score better
reflected the extent of joint inflammation than
the DAS28. For PsA, this score is of limited value
because of the omission of enthesitis and DIP
arthritis, which are important PsA manifestations.
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We therefore need a new US composite score
that includes all important PsA manifestations, is
sensitive, reliable, and feasible in clinical routine.

PROGNOSTIC VALUE OF US IN PSA

Treatment decisions in rheumatology are usually
based on prognostic factors predicting clinical,
structural, and functional outcomes as well as
treatment success. In RA, high disease activity
state, autoantibody positivity (rheumatoid factor
and/or antibodies to citrullinated proteins), and
the early presence of joint damage are associated
with a high risk of rapid radiologic damage.®”68
Similarly, we know that in PsA a high clinical disease
activity, radiographic progression, functional
limitations, elevated acute phase reactants, and
previous corticosteroid therapy are predictors of a
worse outcome.®%°

US for Prediction of Disease Flare and
Structural Deterioration

Several studies investigated the prognostic value
of sonography in RA, whereas, the number of
such studies in PsA is scarce. In RA patients with
clinical remission for example, the presence of US-
determined synovial hypertrophy and/or enhanced
vascularity was associated with an increased risk of
developing future clinical flares and experiencing
radiographic progression.’®”? In PsA, only a single
study evaluated the value of ultrasonography as a
predictor of structural progression in patients with
recently diagnosed PsA.® The authors reported
that a grey-scale score of >2, a PD score of >2, the

presence of enthesitis, and US signs of onychopathy
at baseline, as well as persistent synovitis
and enthesitis after 6 months, were significant
predictors of structural deterioration.”®

US for Prediction of Treatment Response

The value of ultrasonography for predicting
therapy response in PsA has not been investigated
so far. In RA, it was reported that patients with a
high number of PD-signals at baseline have a worse
response to biological treatments, and the results
of a Danish study revealed that a higher grade
of US-verified inflammation predicted a better
maintenance of anti-TNF-a therapy after 1 year.’*7

SUMMARY

US may be an attractive tool for the diagnosis
and monitoring of PsA patients. Perisynovial
inflammation as well as enthesitis appear to be the
most characteristic US findings in PsA, enabling
the differentiation of the disease from overlapping
conditions. During follow-up, US findings in joints,
enthuses, and skin are responsive to therapy with
biological agents. A PsA-specific US composite
score is warranted for a standardised sonographic
scoring of patients in clinical studies and
daily routine. Such a score should include all PsA
manifestations and should be sensitive, reliable,
and feasible. The relevance of sonography for
remission assessment and the value of this tool
as a biomarker in PsA have to be clarified by
future research.
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