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practice in the diagnosis and management of psoriatic arthritis?
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Abstract Important advances from both therapeutic and clin-
ical assessment have recently been reported in psoriatic ar-
thritis (PsA). Moreover, the constant challenge to provide a
more comprehensive assessment of this heterogeneous dis-
ease results in a variety of clinical instruments that help the
clinician for a global evaluation of both disease activity and
responsiveness. The current European League Against Rheu-
matism (EULAR) recommendations on the use of imaging
suggest the use of ultrasound (US) in chronic arthritis to in-
crease the diagnostic accuracy and improvement of its man-
agement as compared to clinical examination alone. Although
US findings are not firmly established in daily clinical prac-
tice, it demonstrated several positive aspects such as good
sensitivity and specificity, acceptable reliability, and adequate
sensitivity to change, especially in the peripheral PsA. Addi-
tionally, recent works introduced the role of US in the assess-
ment of skin and nails opening interesting area of research.
The aim of this paper is to describe the potential role of US in

the assessment of PsA and to discuss the current evidence
supporting its application in daily clinical practice.

Keywords Enthesitis . Onychopathy . Psoriasis . Psoriatic
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Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory disease that
may develop in 5–40 % of individuals with psoriasis [1].
Patients affected may have a heterogeneous clinical presenta-
tion, including articular and dermatological features and di-
verse disease courses and outcomes.

In recent years, important advances from both therapeutic
and clinical assessment have been reported in PsA. The
introduction of biological treatments has dramatically im-
proved the disease control and, consequently, the functional
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capacity and quality of life of psoriatic patients [2, 3]. More-
over, the constant challenge to provide a more comprehen-
sive assessment of the disease results in a variety of clinical
instruments such as Disease Activity index for Psoriatic Ar-
thritis (DAPSA), PsA Response Criteria (PsARC), Compos-
ite Psoriatic Disease Activity Index (CPDAI), and Psoriatic
Arthritis Disease Activity Score (PASDAS) that help the
clinician for a global evaluation of both disease activity
and responsiveness [4–7].

Imaging findings play a valuable role in PsA. The current
European League Against Rheumatism (EULAR) recommen-
dations on the use of imaging techniques suggest the use of
ultrasound (US) in chronic arthritis in order to increase the
diagnostic accuracy and improvement of its management as
compared to clinical examination alone [8, 9].

Although US findings are not firmly Bevidence-based^
established in daily clinical practice, it demonstrated several
positive aspects such as good sensitivity and specificity, ac-
ceptable reliability, and adequate sensitivity to change, espe-
cially in the peripheral PsA [10–17]. US can facilitate the early
detection and careful characterization of the inflammatory
process in the different stages of the disease (including aggres-
sive findings at soft tissues and bone level) and the evaluation
of subclinical inflammatory changes in patients with PsA and
psoriasis [18–21].

Recently, interesting reports introduced the utility of US in
the assessment of skin and nails which open a new interesting
area of research, providing a more holistic assessment of pso-
riatic disease spectrum [22, 23].

The aim of this paper is to describe the potential role of US
in helping the physician for the assessment of PsA and to
discuss the current evidence supporting its application in daily
clinical practice.

Methods

Literature review criteria and search strategy

All US relevant literature in the field of PsA published in
the last 25 years was reviewed. The search for original
articles concerning humans, published between June 1990
and May 2015, and referring to the use of US in the
evaluation of PsA and/or psoriasis was carried out in the
PubMed and EMBASE databases. A systematic search
was performed using the following search terms in all
possible combinations: Bultrasound, sonography, ultraso-
nography, psoriatic arthritis, psoriatic disease, psoriasis,
joint, tendon, enthesis, skin, nail, synovitis, tenosynovitis,
enthesitis, psoriatic skin, and onychopathy .̂ In addition,
the reference lists of all retrieved articles were manually
reviewed. In case of missing data, study authors were
contacted by e-mail to retrieve original data.

Inclusion and exclusion criteria

We excluded from this review the following types of publica-
tions: articles not published in English, case reports, letters to
the editor that were purely commentary, and/or non-human
studies. Search results were screened to avoid duplicates.
Manuscripts were reviewed and data extracted and catego-
rized into those assessing the following anatomical targets:
joint, enthesis, tendons, skin, and nail. Titles, abstracts, and
full reports of articles identified were systematically screen by
one author with regard to inclusion and exclusion criteria.
Extracted data addressed aspects of study design, US acquisi-
tion technique, methodology and reproducibility, and study
findings. The references of published review articles were
further screened for additional manuscripts that met our inclu-
sion and exclusion criteria.

The references of published review articles were screened
for additional manuscripts that met our inclusion and exclu-
sion criteria.

Results

Since the initial published report of US in PsA, an important
body of evidence in this topic has been published. Approxi-
mately 675 publications were identified in PubMed and
EMBASE databases between June 1990 and May 2015. The
results of the search strategy are illustrated in Fig. 1.

Joint involvement (synovitis and bone erosions)

Synovitis is generally the main pathological finding in chronic
arthritis including PsA (Fig. 2a). It is associated with long-
term erosive radiological progression and poor outcome
(Fig. 2b). Recently, Gladman et al. [24] described as the pro-
portion of PsA patients with more than five joints involved is
increased in the last years from 19 to 41 %.

Backhaus et al. [25] in a pilot study compared different
imaging tools in the assessment of joint inflammation. They
reported a statistically significant advantage of US, MRI, and
scintigraphy in the evaluation of synovitis as compared to X-
ray examination.

Another study by Backhaus et al. [26] demonstrated the
high value of MRI and US, surpassing conventional X-ray
of detecting synovial hypertrophy. This study evaluated a
group of 49 patients with rheumatoid arthritis (RA) and PsA
assessing the metacarpophalangeal joints (MCPj) as well as
proximal and distal interphalangeal joints. The authors re-
vealed inflammatory lesions of synovial membrane in 55 %
of the patients undergoing US and in 42 % undergoing MRI.

Wiell et al. [12] in a single-center study in PsA patients
evaluated the inflammatory lesions in the small joints of the
hand using US, MRI, and X-ray and subsequently compared
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the effectiveness of these imaging techniques to physical ex-
amination. Imaging studies were found more sensitive com-
pared to physical examination. In addition, the number of
detected erosions pointed to a higher effectiveness of US
and MRI comparing to X-ray examination. Erosions were
found in 18 % of joints on US examination, in 23 % of joints
on MRI, and in 12 % of joints on X-rays. MRI was slightly
more sensitive than US in synovitis. They also reported a
superior sensitivity than X-ray for the detection of erosions.

Additionally, US demonstrated a good inter-observer agree-
ment for synovitis and bone erosions [27].

Weiner et al. [28] carried out a similar study comparing the
potential of US, MRI, bone scintigraphy, and X-ray in the
detection of synovitis and bone erosions at hand and foot
joints. This study included X-ray as gold standard for ero-
sions, whereas MRI was used for synovitis. Both US and
MRI demonstrated to have higher sensitivity in the detection
of overall joint pathology than radiography. Interestingly,

Fig. 1 Representation of the
search strategy

Fig. 2 a Metacarpophalangeal in longitudinal scan showing a
proliferative synovitis with presence of intra-articular power Doppler. b
Metacarpophalangeal joint in longitudinal scan showing a large bone
erosion at metacarpal neck level (arrow). c Tenosynovitis of the flexor
finger tendons of the hand in transverse scan. Note the power Doppler
signal surrounding the tendons (t). dAchilles tendon in longitudinal scan.
Note the presence of intra-tendinous power Doppler indicating enthesitis,
and the erosion (arrow) at calcaneal bone level (c). e Epidermal layer at

psoriatic lesion appears thickened and inhomogeneous (arrowheads).
Beneath, it is evident a focal hypoechoic thickening of the dermis (d)
with evident power Doppler signal revealing increase of blood perfusion
in the dermis. Note the hypoechoic band in the upper dermis in corre-
spondence of the psoriatic plaque (asterisk). f Power Doppler US reveal-
ing marked signal indicative of an increase of blood flow at the nail bed
level. m = metacarpal bone, pp = proximal phalanx, dp = proximal pha-
lanx, mp = middle phalanx
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similar findings were found between patients with painful and
swollen joints and clinically unaffected joints.

Sankowski et al. [14] conducted recently a single-center,
longitudinal study in PsA patients aimed to measure the effi-
cacy of X-ray, US, and MRI in the assessment of erosions at
wrist and MCPj joints level. In line with previous studies, US
and MRI showed to be similar diagnostic value and surpass
conventional X-ray in detection of periosteal reactions. US
and MRI revealed even small, asymptomatic lesions (small
erosions, slight thickening of the tendon attachments).

Lin et al. [29] performed a cross-sectional study aimed to
compare the US findings among 44 patients with PsA, 39with
RA, and 20 healthy controls. Among RA patients, 67.2 %
showed joint effusion, 63.9 % synovial thickening, and
48.3 % bone erosions, while no tenosynovitis, soft tissue in-
flammation, or enthesitis were found. However, among the
patients with PsA, 60.9 % showed joint effusion, 55.2 % sy-
novial thickening, 57.7 % bone erosion, 57.7 % tenosynovitis,
35.7 % soft tissue inflammation, and 31.7 % enthesitis.

Recently, Ficjan et al. [30] in a prospective study de-
veloped an US composite score for the assessment of
inflammatory and structural lesions in PsA. Eighty patients
underwent B-mode and power Doppler (PD) findings in-
cluding 68 joints (evaluating synovia, perisynovial tissue,
tendons, and bone) and 14 entheses. Two scores bilateral
and unilateral called PsASon22 and PsASon13, respective-
ly, were created. Both composite scores revealed a mod-
erate to high sensitivity (bilateral composite score 43 to
100 %, unilateral 36 to 100 %) to detect inflammatory
and structural lesions revealing sufficient convergent con-
struct validity, sensitivity to change, reliability, and
feasibility.

Tendon involvement (tenosynovitis and enthesitis)

Dactylitis is a common feature of PsA and takes part of clas-
sification criteria for the diagnosis of PsA (CASPAR) [31]
(Fig. 2c). It also demonstrated to be a predictor of radiological
damage due to its frequent association with synovitis [16, 32].

The role of US in tendon involvement is widely stan-
dardized in RA [33]. However, in PsA dactylitis, there
is still lack of evidence regarding its feasibility, reliabil-
ity, or responsiveness [17].

Olivieri et al. [34] conducted a comparative study assessing
the potential role of US and MRI in determining Bsausage-
like^ aspect of finger (tenosynovitis and arthritis) in 12 pa-
tients with dactylitis and their corresponding normal contra-
lateral fingers. MRI revealed a significant increase in the volar
bone-to-skin distance in dactylitic fingers with respect to that
of the normal contralateral fingers. It was due to distension of
the flexor synovial sheaths by fluid collection. Of the 36 joints
of the 12 dactylitic fingers, only 1 showed capsule distension.
Using MRI as the imaging gold standard, US showed a 100 %

sensitivity and specificity for flexor tenosynovitis but lacked
sensitivity for joint involvement because it failed to reveal
joint capsule distension in the only joint involved. Similarly,
physical examination showed a 100 % sensitivity and speci-
ficity for flexor sheath involvement.

Fournié et al. [35] conducted a single-center study compar-
ing US findings in 25 fingers with RA and 25 PsA. Tenosyn-
ovitis was seen in both groups without significant statistical
differences. Of interest is that extrasynovial changes (soft tis-
sue inflammation or thickening and enthesitis) were found in
84 % of fingers with PsA with respect to none in the fingers
with RA. The extrasynovial changes reflected enthesitis or
soft tissue inflammation, with the main patterns being capsular
enthesophyte, juxtaarticular periosteal reaction, 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.

Husic et al. [36] published the results of a prospective study
aimed to investigate the association between PsA-specific
clinical composite scores and US-verified pathology as well
as comparison of clinical and US definitions of remission.
DAPSA and CPDAI were the clinical variables, whereas min-
imal disease activity (MDA) and CPDAI=0 or DAPSA≤3.3
or Boolean’s remission definition and physician-judged remis-
sion were adopted as criteria of remission. The authors created
minimal US disease activity which is MUDA defined as PD
score=0 and PD score≤1 including joints, peritendinous tis-
sue, tendons, and entheses. Interestingly, DAPSA but not
CPDAI correlated with B-mode and PD synovitis, and US
signs of enthesitis, dactylitis, tenosynovitis, and perisynovitis
were not linked with clinical composites. Clinical remission or
MDAwas observed in 15.7 to 47.1 % of PsA patients, where-
as US remission and MUDAwere present in 4.3 and 20 % of
patients. The results of this study induced to consider that
PsA-specific composite scores partially reflect US findings.

To date, there is a wide body of evidence supporting the
validity of US in the assessment of entheses [37–40] (Fig. 2d).
Moreover, several scoring systems for the assessment of
entheseal involvement have also been developed.However, most
of themwere not developed specifically in PsA patients [30, 41].

Frediani et al. [42], in a single-center study including 40
patients affected by PsA and 40 patients affected by RA, com-
pared the prevalence of quadricipital enthesitis in PsA and RA
patients and clinical or echostructural differences in this le-
sions between the two diseases. The study documented that
enthesitis is more frequent in PsA patients. Knee inflammation
was found in PsA patients with enthesitis regardless of the
concomitant presence of joint effusion; none of the RA pa-
tients suffered from enthesitis alone. No significant correlation
between the presence of peripatellar psoriatic lesions and
enthesitis was found.

Similar results were found by Delle Sedie et al. in a cross-
sectional study of 83 patients with PsA, who have
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demonstrated a prevalence of knee enthesitis of 39.7 % [43].
Scarpa et al. [44] studied 47 patients with early PsA. All pa-
tients underwent clinical evaluation, bone scintigraphy, and
US assessment. US revealed signs of enthesitis on each site,
which was positive to the bone scintigraphy.

US demonstrated also the ability to detect pre-clinical
enthesitis. Preliminary studies showed the presence of
enthesitis in asymptomatic patients with psoriasis [18, 19, 45].

Gisondi et al. [19] performed a cross-sectional study
assessing sonographically the lower limb entheses of 30
asymptomatic patients with psoriasis and 30 healthy controls.
The entheseal abnormalities were significantly higher in pa-
tients with psoriasis with respect to healthy controls. In partic-
ular, the thickness of all tendons examined was significantly
higher in cases than in controls as well as the number of
enthesophytes in all sites examined. Interestingly, the presence
of enthesopathy was directly correlated with age, body mass
index, and waist circumference and not with the duration and
severity of psoriasis.

Following this line of research, we conducted a single-
center study assessing the lower limb entheses, by B-mode
and PD, of 45 patients with psoriasis and 45 healthy controls.
US signs of enthesopathy were significantly higher in the
group of psoriasis (32.9 %) than in healthy controls (8.4 %).
PD was also more frequent in psoriasis group (0.9 %) than in
healthy controls (none) [18]. With regards the distribution of
entheseal abnormalities, the most affected site was the Achil-
les enthesis (9.5 %), followed by distal patellar enthesis
(9.1 %), proximal patellar enthesis (6.9 %), quadriceps
enthesis (6.4 %), and plantar aponeurosis enthesis (0.9 %).
Finally, good reproducibility of US findings was reported in
the study.

Tinazzi et al. [46] performed a longitudinal study in order
to investigate the predictive value of US in diagnosing PsA in
patients with psoriasis. The study included psoriatic patients
without any clinical signs of arthritis. After 2 years of follow-
up, about 23 % of patients (7 of 28 patients) with psoriasis
developed PsA according the CASPAR criteria. The pattern of
joint involvement was polyarticular in two patients and
oligoarticular in five patients.

Bandinelli et al. [47] performed a cross-sectional study
aimed to determine the prevalence of subclinical lower limb
enthesitis in patients with early PsA using as comparator the
clinical examination. The authors reported at least one
entheseal abnormality in all PsA patients including the posi-
tivity of PD in 40.2 %. Moreover, US demonstrated higher
sensitivity with respect the clinical examination in the detec-
tion of enthesopathy (100 versus 29.3 %).

Eder et al. [48] conducted a US study determining the
utility of MAdrid Sonographic Enthesitis Index (MASEI) in
classifying patients as having PsA and comparing entheseal
abnormalities between patients with PsA, psoriasis alone,
and healthy controls. The MASEI score was higher in

patients with PsA than in those with psoriasis, and both
those groups were higher than healthy control. MASEI dam-
age was higher in patients with PsA compared to both pa-
tients with psoriasis and healthy controls, whereas no differ-
ences were found in the inflammatory MASEI. In discrep-
ancy with the other studies, no significant difference in
MASEI scores was found across the three groups in patients
with a body mass index >30. The sensitivity of the MASEI
score to correctly classify patients as having PsA was 30 %,
and the specificity was 95 % when compared to healthy
control and 89 % when compared to psoriasis.

Recently, Acquacalda et al.[45] in a multicenter study de-
termined the prevalence of US enthesitis in patients with pso-
riasis with or without musculoskeletal symptoms showing
their evolution under 6 months of systemic treatments. US
abnormalities were found in 97.1 % of the total population.
A total of 27.9 % enthesitis were observed in all the popula-
tion, 25.9 % in psoriasis, and 31.7 % in PsA. Neither group
displayed PD signal.

Bandinelli et al. [20] demonstrated that hand and wrist
US findings were independent of clinical early PsA. A total
of 1,120 fingers and 224 wrists of 112 early PsA patients
were assessed looking for active synovitis, erosions, and
tenosynovitis. Active synovitis was more frequent at wrists
(22.3 %), followed by tenosynovitis (2.6 %), while erosions
were rare (0.8 %).

Skin and nail involvement

The recent availability of US equipment with PD frequency
higher than 10 MHz enables a very sensitive visualization of
the blood flow also at dermal level.

Recently, the main US changes of psoriatic plaque that
include structural changes of both epidermis and dermis as-
sociated with blood flow increase within the dermis detected
by PD technique were described. The thickening of both
epidermis and dermis with respect to the surrounding normal
skin and the hypoechoic band under the psoriatic area show-
ing vascularization resulted in the most common US find-
ings [22] (Fig. 2e).

At the nail level, the US changes are characterized by loss
of the hyperechoic definition of the nail plates, thickening, and
the fusion of both plates (with loss of the intermediate anecho-
ic layer). It is important taking into account that a minimal
quantity of blood flow can be detected in normal conditions
within the nail bed [9] (Fig. 2f).

Preliminary results demonstrating the potential role of
PD in the assessment of psoriatic plaque and onychopathy
in patients with psoriasis and/or PsA have been recently
published [49]. We demonstrated the PD criterion validity
and responsiveness to change by a positive correlation
with the clinical and histologic findings at psoriatic plaque
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level in patients receiving tumor necrosis factor (TNF)-α
antagonist therapy [23, 50].

El Miedany et al. [51] performed a study to identify the US
predictors of arthritis in 126 patients with psoriasis. They were
evaluated both clinically and by US at 0, 6, and 12 months for
synovitis/joint damage, enthesitis, and onychopathy. Joint
changes were observed in 47 % of patients. Baseline synovial
score/PD score ≥ 2 was associated with increased risk of struc-
tural progression: odds ratio (OR)=1.98 versus 2.61 versus
2.66 (P<0.001) for the clinical versus US and PD evaluation,
respectively. An increased probability for structural progres-
sion in the presence of enthesitis was also observed (OR=2.79
and 3.50) for our findings, whereas OR was 2.46 for clinical
examination. Onychopathy was associated with structural
joint damage (OR=2.30). In multivariate logistic regression
analysis, persistence of synovitis/enthesitis at 6 months of
therapy was predictive of subsequent structural progression.
Baseline grayscale score of ≥2, PD score of ≥2, presence of
enthesitis, and onychopathy, all at baseline as well as persis-
tent synovitis and enthesitis at 6 months, are predictors of
progressive early PsA.

Sandobal et al. [52] investigated the US findings at
fingernail level in patients with PsA and psoriasis com-
pared with RA and healthy controls. All patients and con-
trol subjects showed US abnormalities. Those with PsA
and psoriasis showed a higher number of compromised
nails. When classifying those abnormalities, patients with
PsA revealed loosening of the borders of the ventral plate,
whereas patients with psoriasis showed focal hyperechoic
involvement of the ventral plate without involvement of
the dorsal plate. Patients of the control group could not
be classified, although 31 of 55 showed thinning of the
ventral plate without hyperechoic deposits. Patients with
PsA showed significantly an increase of PD in distal in-
terphalangeal joints and nail beds.

Treatment monitoring

Fiocco et al. [53] demonstrated the potential role of US in
evaluating the response to therapy of persistent knee joint
synovitis by a 12-month longitudinal study in pre- and post-
arthroscopic synovectomy in RA and PsA patients. In an-
other 12-month open label single-center study, the same au-
thor [54] followed up 27 knees in a small cohort of 20
patients (12 with RA and 8 with PsA) receiving TNF-α
antagonist therapy. US showed a reduction of synovial
membrane thickness (grayscale) and intra-articular blood
flow (PD technique) over time.

Aydin et al. [55] in a study that included 43 patients
with spondyloarthritis found a significant decrease of
blood flow at the Achilles enthesis level after 2 months
of TNF-α antagonist therapy.

Naredo et al. [56] in a large study involving 35 centers
demonstrated that US including PD assessment can be used
as a valuable tool to assess enthesis response to therapy in
spondyloarthritis. This is the first study that separately evalu-
ated response to therapy of different US abnormalities at mul-
tiple entheseal sites demonstrating a highly significant im-
provement of both grayscale abnormalities (hypoechogenicity
and/or thickening) and PD signal. A significant improvement
of adjacent bursitis has also been observed. Conversely,
entheseal cortical abnormalities (bone erosion and/or
enthesophytes) and calcifications did not improve throughout
the follow-up period, in spite of therapy.

Recently, our group [23] demonstrated the sensitivity to
change of PD assessments of psoriatic plaque over an 8-
week period in a cohort of psoriasis and PsA patients receiv-
ing TNF-α antagonist therapy.

To date, the few data available in literature testing the
sensitivity to change of PD in PsA have depicted its po-
tential assessing only a single domain (i.e., joint, enthesis,
tendon, or skin).

We have recently proposed [57] a preliminary PD compos-
ite score for the global assessment of blood flow changes after
treatment in PsA patients. The PD composite score was called
BFive Targets Power Doppler for Psoriatic Disease (5TPD)^
that includes the assessment of joint, tendon with synovial
sheath, enthesis, skin, and nail together. PD for each target
was graded from 0 to 3 on the basis of the semiquantitative
scoring systems previously suggested. The maximum total
score of 5TPD is 15 as a result of the sum of all the five target
PD scores. Our preliminary results showed a significant im-
provement of global 5TPD scores from baseline to 8 weeks
after anti TNF-α treatment. Moreover, the inter and intra-
observer κ values varied from good to excellent at baseline
and follow-up, and the time spent on baseline US examina-
tions was mean 10.5±2.0 min SD and no more than 7 min for
follow-up assessment.

More recently, Schäfer et al. [58] validated the So-
nography of Large Joints in Rheumatology (SOLAR)
score for the assessment of large joints of PsA and
ankylosing spondylitis (AS) patients (which has previ-
ously been validated for RA). The score includes the
assessment of synovitis and vascularization at shoulder,
elbow, hip, and knee joint level using semiquantitative
scorings (grade 0–3). A longitudinal assessment at base-
line and 3 and 6 months after initiation of local or
systemic therapy (DMARDs/biologics) was performed.
Eighty-three of 126 patients enrroled were followed up
for 6 months. All US scores demonstrated a marked
improvement. The GSUS and the PDUS scores for all
joint areas, except the PD score of the hip, exhibited a
significant improvement (p<0.05), while the grayscale
findings of the knee showed even a highly significant
(p<0.001) change.
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Differential diagnosis

There is a lack of evidence supporting the role of US in the
differential diagnosis in PsA. Only one study conducted by
our group raised the potential role of US in the differential
diagnosis between RA and PsA distinguishing different pat-
tern of inflammation at metacarpophalangeal (MCP) joint lev-
el [59]. We studied 80 RA patients and 20 PsA for detecting
US findings indicative of the presence of joint cavity widening
(JCW), due to synovial fluid and/or synovial hypertrophy,
peritendinous extensor tendon inflammation (PTI pattern),
and intra-articular or peritendinous PD signal.

In 83 MCP joints of PsA patients were found different
degress of JCW. The 18 % of MCP joints showed synovial
fluid whereas 82 % synovial hypertrophy. In 86.7 % MCP
joints, intra-articular PD was detected. No PTI pattern was
found. In PsA patients, a total of 82 MCP joints were
assessed. The 65.8 % of MCP joints showed PTI pattern.
In 92.5 % MCP joints, extra-articular PD signal was de-
tected, whereas 34.1 % of MCP joints showed different
degrees of JCW. Of note, the PTI pattern was frequently
observed in patients with short disease duration (mean=
13.2 months; SD=3.67).

Conclusions

Since the introduction of US in the field of rheumatology, the
attention was concentrated to produce data supporting its util-
ity in different types of chronic arthritis. This effort is now
well compensated since the current literature offers data show-
ing the key role that US plays in helping of early diagnosis,
disease activity, and sensitivity to change [10–21].

In the last years, there have been open interesting areas of
research aimed to develop new applications of US beyond the
musculoskeletal area. Thanks to the increased competency of
the rheumatologist, the standardization of the technique, and
the availability of high-resolution transducers, it has been pos-
sible to provide a multi-target organ assessment of PsA includ-
ing skin, nail, and vessels [10, 57].

PsA offers a multi-target, specific window for US. Its wide
heterogeneity offers different possible applications for the US.
Although there remains a long way to drive, the current pub-
lished evidence reaffirms the insensitivity of standard clinical
assessment and supports a range of feasible and effective uses
for US in PsA, particularly in quantifying the inflammatory
process, in defining the classification of the disease, and in
treating more globally the psoriatic disease.

The joint and tendon inflammations are consolidated find-
ings in PsA. US demonstrated to be a valid, sensitive, and
reliable in the assessment of synovitis, tenosynovitis, and
enthesitis including anatomical damage (bone and/or tendon
erosions). Although the property of US in detecting

subclinical joint or tendon involvement in patients with psori-
asis seems to be a promise in terms of prognostic value, it still
requires accumulating more evidence by longitudinal multi-
center studies. However, it includes an interesting future area
of research that can integrate dermatologists and rheumatolo-
gists in order to facilitate an early diagnosis in patients with
psoriasis.

Other new potential area for US is represented by psoriasis
of skin and nail. The studies in these topics are still prelimi-
nary but contain solid basis to think that US can follow the
scientific process towards a validation, especially in the as-
sessment of the activity of inflammatory process and in the
responsiveness. Brief reports depicting the concurrent validity
and treatment monitoring efficacy of US are already provided
[22, 23]. Prospective studies assessing the strength of correla-
tion between US results, clinical scoring systems, and histo-
logic findings are needed in order to define the value of US
findings as an outcome measure.

Despite a great deal of work much remains to be done, this
overview showed how US might possess the necessary attri-
butes to facilitate best clinical practice in the management of
patients with PsA.

Applications of this imaging technology continue to be
developed, and further opportunities are likely to arise, in-
formed by ongoing research strategies, especially to test its
concurrent validity, reliability, and responsiveness in multi-
center studies.

Disclosures None.
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