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Abstract
Objective To evaluate ultrasonographic subclinical inflammatory synovitis and enthesitis in psoriasis patients, without clinical
arthritis or enthesitis compared with healthy controls, with a 2-year follow-up to study the associated incidence of psoriatic
arthritis (PsA).
Methods A total of 109 consecutive psoriasis vulgaris patients without clinical signs of PsA and 90 healthy controls were
included from two tertiary medical centers. Subjects underwent dermatological examination, PASI score evaluation for severity
of psoriasis, musculoskeletal examination using 68/66 joints count for tenderness and swollen joints. Patients were assessed for
CRP, musculoskeletal ultrasound (MSUS) in the form of grayscale ultrasound (GSUS), and power Doppler ultrasound (PDUS)
for eight entheses and 34 joints to detect MSUS subclinical enthesitis and synovitis. All patients were followed-up for 2 years to
detect evolving PsA.
Results Subclinical enthesitis and synovitis were detected in 39.5% of psoriasis patients and 10% of controls (P < 0.001). CRP
was significantly higher in psoriasis patients with MSUS manifestations (P < 0.01). PDUS and GSUS subclinical synovitis and/
or enthesitis were detected at least in one site in psoriatic patients more than in controls (P < 0.05). During a 2-year follow-up of
patients, the annual PsA incidence was 4.3%. Psoriasis patients who developed PsA showed a higher prevalence of baseline
enthesitis, higher PDUS and GSUS synovitis scores, and higher baseline CRP level than those who did not develop PsA.
Conclusions MSUS subclinical synovitis and enthesitis are quite common in psoriasis patients. The incidence of PsA in Saudi’s
psoriasis patients was slightly higher than worldwide reports. Subclinical enthesitis, PDUS, and GSUS synovitis could predict
PsA development.
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Introduction

Psoriasis is a quite common chronic, inflammatory
immune-mediated skin disease affecting about 2% of the
population [1]. Psoriatic arthritis (PsA) is a member of the
spondylarthropathy family and may be defined as an in-
flammatory arthropathy associated with psoriasis and usu-
ally negative for rheumatoid factor [2]. Wright and Moll
described the classification criteria in 1973 [3]. The preva-
lence of psoriasis varies widely among populations in
Norway and Russia; 5–10% of the population is affected
while 0–0.3% of the West Africans or native Americans are
affected [4]. To our knowledge, no prevalence data in Arab
countries are available. One study in Eastern Saudi Arabia
showed that 5.3% of the new cases in a tertiary dermatology
clinic had psoriasis, but no prevalence data are available [5].

Among psoriasis patients, 7–42% may develop PsA [6, 7].
The prevalence of PsA ranged between 0.056 and 0.28% in
the USA in a large population study [8].

Once the diagnosis of PsA has been established, treatment
should be started to alleviate signs and symptoms, prevent
future joint damage, and maximize quality of life (QOL) to
improve the outcomes [9]. Development of diagnostic and
monitoring tools help to establish diagnosis for early disease
control. Cutaneous manifestations of psoriasis mostly precede
the onset of arthritis by an average of 10 years; however, in up
to 14–21% of patients, arthritis develops prior to the occur-
rence of skin psoriasis [10–13]. Several studies in psoriasis
patients without clinical arthritis showed that a percentage
had subclinical enthesopathy and synovitis.MRI is considered
one of the sensitive radiological modalities. It has shown to be
more sensitive than clinical examination in detecting synovitis
and enthesitis, but unfortunately, MRI is not widely used in
clinical practice due to its high cost and limited availability
[14]. With musculoskeletal ultrasound (MSUS), synovitis and
enthesitis can also be detected, differentiating between inflam-
matory and non-inflammatory arthritis [10]. Emad et al. re-
vealed subclinical synovitis, enthesitis, and bone marrow ede-
ma changes in 48 psoriasis patients without psoriatic arthritis
manifestations using MRI. In almost all (90/96), knees, bone
marrow edema, enthesitis, and/or synovitis was found [14].

The current multicenter study aimed to assess the presence
of subclinical synovitis and enthesitis in psoriasis patients free
from clinical arthritis or enthesitis, in comparison with healthy
controls, followed by prospective follow-up of psoriasis pa-
tients to assess PsA incidence and study possible relation to
baseline findings.

Methods

The study design was multicenter case-control study followed
by prospective cohort study.

Study population

One hundred nine consecutive psoriasis patients without clin-
ical evidence of synovitis and/or enthesitis at the time of clin-
ical examination were enrolled in our study. Ninety age- and
sex-matched healthy subjects were collected from the healthy
hospital workers and included as a control group. The patients
and controls were collected from two tertiary Saudi medical
centers (Al Hada Armed Forces Hospital, Taif, and United
Doctors Hospital, Jeddah).

Inclusion criteria Inclusion criteria were age > 18 years and
patients with plaque psoriasis, nail psoriasis, and/or scalp
psoriasis.

Exclusion criteria Exclusion criteria were a past history of
musculoskeletal diseases, arthritis, enthesitis, tenosynovi-
tis, medications other than topical treatments for psoriasis
in the previous 6 weeks, any history of conventional or
biologic DMARDs, history of autoimmune rheumatic dis-
ease, or any patients who fulfill the PsA classification
criteria [15]. Patients and controls underwent detailed clin-
ical assessment of the joints by a rheumatologist using 68/
66 joint count for swelling and tenderness [16], or
enthesitis at 13 entheses using the Maastricht Ankylosing
Spondylitis Enthesis Score (MASES) [17]; any participant
with tender, swollen joints, or enthesitis was excluded
from the study. Patients with positive anti-nuclear antibod-
ies (ANA), rheumatoid factor or anti-cyclic citrullinated
peptide (CCP), and those doing sports activity within the
last 2 weeks were also excluded from our study.

Clinical evaluation and assessment At baseline, a detailed
medical history was taken and complete clinical examination
was performed by an expert dermatologist and rheumatologist.

Dermatological assessment The severity of psoriasis was
assessed using the psoriasis area severity index (PASI)
score [18]. The extent of psoriasis is scored separately in
four body regions (head, trunk, arms, and legs) and then
the sum is calculated. Psoriasis nail involvement was also
documented. For each section, the percentage of affected
skin area is estimated and then transformed into a grade
from 0 to 6: 0% of the affected area (0); < 10% of the
affected area (1); 10–29% of the affected area (2); 30–
49% of the affected area (3); 50–69% of the affected area
(4); 70–89% of the affected area (5); and 90–100% of the
affected area (6).

Within each section, clinical signs of psoriasis were record-
ed (erythema, induration, and scaling) and given a grade from
0 to 4. Then, those grades were multiplied by the score of that
section and its weight (0.1 for the head, 0.2 for arms, 0.3 for
body, and 0.4 for legs).
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Laboratory Measurement of C-reactive protein (CRP) was
done using the enzyme-linked immunosorbent assay
(ELISA) technique which was considered positive if > 5 mg/
l. Clinical assessment was evaluated on the same day as the
musculoskeletal ultrasound (MSUS) examination.

Musculoskeletal ultrasound protocol and acquisition MSUS
evaluation was done by two expert radiologists blinded to the
clinical assessment findings although they were able to see
possible skin lesions near the scanned joints. Systemic
multiplanar MSUS examination was performed for both pso-
riatic patients and controls. Grayscale (GSUS) and power
Doppler (PDUS) at 34 joints levels, eight entheses were per-
formed with the same scanner (Philips CX50) using two
multi-frequency linear transducers (6 to 18 MHz and 5 to
12 MHz) and Philips L15-7Io Compact Linear Array
(Hockey Stick) 23MM Transducer (15–7 MHz). The follow-
ing jo in t s we re i nves t i ga t ed : b i l a t e r a l wr i s t s ,
metacarpophalangeals (MCPs), proximal interphalangeals
(PIPs), distal interphalangeals (DIPs), thumb interphalangeal
joint (IPJ), knees, and ankles. Each joint was scanned in trans-
verse and longitudinal planes. GSUS synovitis was defined as
the presence of abnormal hypoechoic/anechoic intra-articular
area with synovial effusion and/or synovial thickening which
may exhibit PDUS signals. The following eight bilateral
entheses sites were assessed for enthesopathy: medial and
lateral epicondyles, proximal and distal patellar tendons,
Achilles tendon, and plantar fascia. Enthesitis is defined as
abnormal hypoechoic tendon insertion, calcification,
enthesophytes, or erosion which may show PDUS signals of
active enthesitis [19].

Ultrasound findings interpretation

GSUS for synovial thickening with or without effusion
and PDUS signals for actively inflamed synovium were
subjectively graded on a semi-quantitative scale from 0
to 3 (Fig. 1 and Table 1) [20].

Doppler Scoring of Synovitis Signal was graded on a semi-
quantitative scale from 0 to 3 (Table 2).

Entheses were assessed for the presence of GSUS enthesitis
(tendon-thickening hypoechogenicity, bony irregularities,
enthesophytes, erosion) with or without PDUS signals [10, 19].

Power Doppler frequency was set lower for the deep stud-
ied structures, and higher for superficial structures and small
joints, with low filter. The color gain was adjusted just lower
to the level that causes the appearance of noise artifacts [21].

Prospective follow-up Psoriasis patients with or without
MSUS findings were followed up clinically every 3 months
by two expert rheumatologists over 2 years, for signs and
symptoms of PsA diagnosis according to the classification
criteria for Psoriatic Arthritis (CASPAR) [15] and study its
relation to baseline demographic, MSUS, and laboratory
variables.

Data analysis Data were coded, tabulated, and analyzed using
SPSS version 20 (Armonk, NY: IBM Corp.). Descriptive data
were expressed as numbers and percentages and chi-squared
tests (χ2) and were applied to test the relationship between
variables. Quantitative data were expressed as mean and

Fig. 1 Demonstration ofMSUS joint effusion grading inMCP jointsG0,
grade 0: no effusion; G1, grade 1: minimal effusion; G2, grade 2:
moderate effusion; G3, grade 3: marked effusion

Table 1 Interpretation of ultrasound findings: grayscale (GSUS) for
synovial thickening with or without effusion were subjectively graded
on a semi-quantitative scale from 0 to 3

Grade 0 No anechoic effusion or hypoechoic synovial thickening.

Grade 1 Minimal anechoic for synovial fluid or hypoechoic
synovial thickening that fills the periarticular
bone angle without overt bulging over the line
linking the tops of both bones.

Grade 2 Moderate anechoic for synovial fluid not distending
the joint capsule, hypoechoic synovial thickening
obviously bulging over the line between the tops
of the periarticular bones, however, it does not
extent along the bony diaphysis.

Grade 3 Marked anechoic for synovial fluid distending the joint
capsule, hypoechoic synovial thickening obviously
bulging over the line between the tops of the periarticular
bones, which extend along at least one of the bony
diaphysis. GSUS images of the subjectively graded
semi-quantitative scale of effusion in psoriatic
patients are shown in.

Table 2 Power Doppler (PDUS) signals for actively inflamed
synovium were subjectively graded on a semi-quantitative scale from 0
to 3

Grade 0 Absence or minimal flow.

Grade 1 Mild: up to 3 single spot vessel signals or up
to 2 confluent spots or 1 confluent spot plus
up to 2 single spots.

Grade 2 Moderate: vessel signals in less than half of the
area of the synovium (< 50%).

Grade 3 Marked: vessel signals in > 50% of the synovium.

Clin Rheumatol (2019) 38:1627–1635 1629



standard deviation (mean ± SD), whereas the Mann–Whitney
test was used for quantitative non-parametric variables. A P
value of ≤ 0.05 was considered as statistically significant.

Ethics This study complies with the Declaration of Helsinki
and was approved by local ethical research committees; all
patients signed a written informed consent.

Results

Studied groups

In this case-control study, 109 psoriasis vulgaris patients and
90 healthy controls were included. Clinical varieties of psori-
asis patients included 9.2% plaque psoriasis (skin only);
12.8% nail psoriasis; 11% scalp psoriasis; 11.9% plaque pso-
riasis plus nail; and 55.1% plaque psoriasis plus scalp. The
mean disease duration was 8.7 ± 7.17 years, and the mean
PASI score was 14.16 ± 15.38. Both patients and controls
were age and gender matched (P > 0.05). Patients showed
statistically significant higher CRP level than controls
(P < 0.001) (Table 3).

Positive MSUS findings (subclinical synovitis (GSUS⩾ 1,
and/or PDUS ⩾ 1) or enthesitis) present in at least one site
were reported in 43 (39.5%) psoriasis patients and in 9 (10%)
controls (P < 0.001).

Among the scanned 3706 joints of psoriasis patients,
subclinical synovitis was found in 51 joints (49 joints with
GSUS ⩾ 1, and 21 joints with PDUS ⩾ 1) in 34 patients.
This means that of the 49 joints, 19 have also power
Doppler ⩾ 1 and 2 joints only have power Doppler activ-
ity. Almost 872 entheses had been scanned to look for
characteristic GSUS/PDUS enthesitis. Among patients,
15 showed evidence of enthesitis that was demonstrated

in 22 different sites. Erosions in the second and fifth right
MCP joints have been detected in one patient and con-
firmed by CT scan.

MSUS was done for 90 controls. A total of 3060 joints
were scanned. Positive subclinical synovitis was found in 9
joints (8 joints with GSUS ⩾ 1, and 2 joints with PDUS ⩾ 1)
in 7 controls. This means one of the joints showed Doppler
signals only. For subclinical enthesitis detection, 720 entheses
were scanned. Evidence of enthesitis was detected in 5 con-
trols at 7 different sites.

Psoriasis patients showed a statistically significant higher
number regarding MSUS positive findings, the number of
affected sites for synovitis, GSUS, PDUS, and enthesitis rath-
er than in controls. Moreover, the GSUS scores and PDUS
scores were significantly higher in patients rather than in con-
trols (P value ≤ 0.05) (Table 4).

Different ultrasonographic pathological findings in psoriat-
ic patients are illustrated in (Fig. 2).

Comparison between psoriatic patients with and
without MSUS manifestations according
to demographic, clinical, and lab variables

Psoriatic patients with and without MSUS manifestations did
not differ statistically regarding gender, age, duration of pso-
riasis, and PASI score, although the CPR level was signifi-
cantly higher in psoriasis patients with MSUS manifestations
12.32 ± 12.96 versus 6.88 ± 13.06 in those without (P < 0.01)
(Table 5). Furthermore, the area affected by psoriasis whether
the scalp, nail, or skin only did not affect the incidence of
MSUS manifestations (P > 0.05) (Table 5).

Newly diagnosed PsA patients had higher baseline CRP
levels with increased prevalence of baseline MSUS subclini-
cal enthesitis, synovitis with higher GSUS, PDUS scores rath-
er than psoriasis patients without PsA (Table 6).

Table 3 Comparison between
psoriasis patients and controls
regarding baseline demographic
characters, CRP, and MSUS
findings

Patients (N = 109) Controls (N = 90) Test P value

No. % No. %

Gender

- Female 65 56 51 44 *0.178 0.673

- Male 44 53 39 74

MSUS findings

- Positive 43 39.5 9 10 *22.14 < 0.001

- Negative 66 60.5 81 90

(Mean ± SD) (Mean ± SD)

Age 41.11 ± 15.17 39.58 ± 14.14 **4608 0.462

CRP (mg/l) 9.02 ± 13.23 2.55 ± 1.68 **2850.5 < 0.001***

CRP, C-reactive protein; MSUS, musculoskeletal ultrasound

*χ2 = chi-squared test; **U =Mann–Whitney test
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Follow-up data of MSUS positive patients

During 2-year clinical follow-up of 109 psoriasis patients,
5 patients missed their follow-up appointments, and 7 out
of 41 patients who had positive MSUS findings developed
clinical arthritis in the form of hot, tender, and/or swollen
joints or enthesis, with or without dactylitis that completed
the CASPER classification criteria of PsA [15]. One of
these seven cases also developed unilateral sacroiliitis; 2
out of 63 negative MSUS patients also completed the
CASPER classification criteria of PsA [15]. The annual
incidence of PsA among 104 patients was 4.3%. There
was a statistically significant higher association of base-
line enthesitis, PDUS, GSUS, and synovitis scores, and
higher CPR level with psoriasis patients who developed
PsA (Table 6).

Of the 9 PsA patients, 1 (11.1%) has been treated with
NSAIDs; 5 patients (55.6%) receivedmethotrexate as a conven-
tional disease-modifying anti-rheumatic drug (cDMARDs), and
3 patients (33.3%) received biologic bDMARDs (anti-TNFα).

Discussion

Recently, MSUS has shown a great impact in the diagnostic
era in musculoskeletal diseases, especially for detecting syno-
vitis by using GSUS and PDUS [22, 23], in the assessment of
enthesitis [24, 25] and tenosynovitis [26] in different inflam-
matory arthritis. Several studies demonstrated MSUS abnor-
malities in joints of psoriatic arthritis patients as well as in
patients with psoriasis who did not report pain or swelling at
the time of clinical assessment [10, 13, 27–29] with a conclu-
sion that MSUS can proficiently identify subclinical inflamed
areas in patients without clinical evidence on examination.

Preclinical phase of PsA can exist in psoriasis prior to the
diagnosis of the disease, which is characterized by non-
specific musculoskeletal symptoms, including fatigue and
stiffness [30], which may explain subclinical MSUS findings
in our study.

In this study, we aimed to detect subclinical synovitis and
enthesitis with MSUS in psoriasis patient free from rheumatic
manifestation in comparison with healthy controls, with

Table 4 Comparison between
psoriasis patients and controls
regarding the baseline MSUS
findings

Patients (N = 109) Controls (N = 90) Test P value
No. (%) No. (%)

Positive patients for synovitis 34/109 (31.2) 7/90 (7.8) *16.522 < 0.001

Joints (NO) positive for MSUS synovitis 51/3706 (1.4) 9/3060 (0.3) *31.68 < 0.001

Positive patients for GSUS 31/109 (28.4) 6/90 (6.7) *15.44 < 0.001

Joints (NO) positive for GSUS 49/3706 (1.3) 8/3060 (0.3) *31.37 < 0.001

Positive patients for PDUS 17/109 (15.6) 2/90 (2.2) *10.21 0.001

Joints (NO) positive for PDUS 21/3706 (0.6) 2/3060 (0.07) *14 < 0.001

Patients positive for enthesopathy 15/109 (13.8) 5/90 (5.6) *3.67 0.05

Enthesopathy (NO) sites diagnosed by MSUS 22/872 (2.5) 7/720 (0.97) *6.09 0.01

Mean ± SD Mean ± SD

GSUS synovitis score 0.275 ± 0.621 0.044 ± 0.207 **4203 0.002

PDUS synovitis score 0.311 0.676 0.044 ± 0.207 **4152 0.001

MSUS, musculoskeletal ultrasound; GSUS, grayscale ultrasound; PDUS, power Doppler ultrasound

*χ2 = chi-squared test; **U =Mann–Whitney test

Fig. 2 Different findings of
enthesopathy detected in psoriasis
patients. A Calcaneal spur (white
arrow); B Thickened Achilles
tendon (line measurement),
calcifications (vertical arrow), and
retrocalcaneal bursa (white
arrow); C Thickened Achilles
tendon (white arrow); D
Anechoic synovial effusion in
suprapatellar pouch of the knee
joint (white arrow)
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longitudinal prospective follow-up over 2 years to study PsA
incidence and the relation between baseline findings and PsA
development.

Subclinical synovitis and enthesitis were detected in 39.5%
of patients and only in 10% of the control group. Freeston
et al. had similar findings, in which MSUS showed power

Doppler signals in 34.7% of the patients [13]. The current
study showed that PDUS, GSUS, subclinical synovitis, and
enthesitis were of significantly higher incidence in psoriasis
patients than in controls. In a cohort comparing psoriasis pa-
tients with and without musculoskeletal signs, the prevalence
of MSUS synovitis in asymptomatic joints was 13% of joints,

Table 5 Comparison between psoriasis patients with and without MSUS manifestations according to demographic and clinical variables (N = 109)

Patients with MSUS manifestations
(N = 43)

Patients without MSUS manifestations
(N = 66)

Test P value

No. % No. %

Gender

- Female 24 55.8 41 62.1 0.43* 0.51

- Male 19 44.2 25 37.9

Area of the body affected by psoriasis:

- Psoriasis vulgaris 3 7 7 10.6 1.34* 0.51

- Nail affection 13 30.2 14 21.2

- Scalp affection 27 62.8 45 68.2

Age 38.53 ± 13.49 42.78 ± 16.05 **1.47 0.14

Duration of psoriasis 9 ± 7.69 8.51 ± 6.88 **0.122 0.903

CRP mg/l 12.32 ± 12.96 6.88 ± 13.06 **3.28 0.001

PASI 14.58 ± 17.74 13.7 ± 13.75 **0.426 0.67

MSUS, musculoskeletal ultrasound

*χ2 = chi-squared test; **U =Mann–Whitney test

Table 6 Comparison between
psoriasis patients with and
without PsA after a 2 year follow-
up according to their baseline
demographic clinical, MSUS, and
CRP variables (N = 104)

Psoriasis patients
who developed PsA
(N = 9)

Psoriasis patients who
did not develop PsA
(N = 95)

Test P value

No. % No. %

Gender

- Female 5 55.6 57 60 0.06* 0.79

- Male 4 44.4 38 40

Area of the body affected by psoriasis

- Psoriasis vulgaris 0 0.0 10 10.5

- Nail affection

- Scalp affection

3

6

33.3

66.7

24

61

25.3

64.2

1.16* 0.56

Enthesitis:

- Present 7 77.8 4 4.2 47.04* < 0.001

- Absent 2 22.2 91 95.8

Age 31 ± 9.46 41.56 ± 15.41 **1.93 0.053

Duration of psoriasis 10.37 ± 10.12 8.58 ± 7.03 **0.065 0.94

CRP mg/l 10 ± 1.45 4.75 ± 3.2 **4 < 0.001

PASI 14.92 ± 15.89 7.06 ± 9.08 **1.66 0.09

PDUS score 2.44 ± 0.52 0.23 ± 0.55 6.37** < 0.001

GSUS score 0.77 ± 0.97 0.1 ± 0.34 3.24** 0.001

PDUS and GDUS score ⩾ 1 is by definition considered synovitis

MSUS, musculoskeletal ultrasound; GSUS, grayscale ultrasound; PDUS, power Doppler ultrasound

*χ2 = chi-squared test; **U =Mann–Whitney test
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while controls showed synovitis in 1.3%, with a statistical
significant difference [10].

Scalp and nail psoriasis had been documented in different
studies as risk factors for PsA [31, 32]. However, in our study,
there was no significant difference between different clinical
varieties of psoriasis and GSUS, PDUS, or enthesopathy
changes, which is in agreement with other studies [10, 28].

Subclinical synovitis and enthesitis had been reported in
various studies by different radiological modalities such as
MSUS, MRI, and scintigraphy, without any clinical evidence
of pain or swelling [10–12, 14, 28, 33, 34]. Naredo et al. found
a significantly higher prevalence of subclinical enthesitis and
synovitis in psoriasis patients than in controls by MSUS [8].

Some studies investigated CRP in psoriasis. It was remark-
ably higher in psoriasis patients than in healthy matched con-
trols [35]. These results were in agreement with ours. CRP
levels are elevated in patients with psoriasis with or without
PsA [36]. Furthermore, our results showed remarkably higher
CRP levels in patients with MSUS manifestations than those
without (P < 0.001). Higher baseline CRP levels in relation to
positiveMSUS findings and PsA development could be a sign
of disease progression. Moreover, some studies showed that
CRP levels were higher in PsA patients compared with psori-
asis patients without arthritis [37].

One of our patients had erosions with synovitis on the sec-
ond and fifth rightMCP, who developed frank PSA later during
follow-up. PsA may develop erosions early, although other ob-
servational cohorts stated that PSA patients usually have
sustained progressive radiographic damage over time [38, 39].
In addition, erosions documented at the first visit were associ-
ated with mortality risk in PsA [40]. Silent erosive joints were
documented as not uncommon in Italian patients, who go on to
develop a clinically manifested PsA [41]. Ultrasound-detected
features of inflammation in the form of grayscale ultrasound
and power Doppler activity are associated with the abnormal
blood flow of active inflammation in patients with PSA [42].

Up to our knowledge, this is the first Saudi prospective
study conducted on psoriasis patients with and without abnor-
mal MSUS, to assess the incidence of PsA among them, and
to study the relation of this incidence to the baseline MSUS
findings. In our study, the annual incidence of PsA among
Saudi psoriasis patients was 4.3%; our incidence is slightly
higher than in Eder et al. study [31], in which the annual
incidence was 2.7–3.2% over 8-year follow-up stud. This dif-
ference could be related to different ethnic groups. We have
noticed that newly diagnosed PsA patients had higher baseline
CRP levels with increased prevalence of baseline MSUS sub-
clinical enthesitis, synovitis with higher GSUS, PDUS scores
rather than psoriasis patients without PsA (Table 6).

When using clinical assessment several studies estimated
the prevalence of PsA in patients with plaque psoriasis. In a
systematic review, the point prevalence of PsA among psori-
asis patients ranged from 7 to 26% [43]. Mease et al. sought to

estimate PsA prevalence in patients with plaque psoriasis in
34 dermatology centers in 7 European and North American
countries. Of 949 patients evaluated, 285 (30%) had PsA
(95% confidence interval 27–34) based on rheumatologists’
assessment [44]. Villani et al. looked for the prevalence of
newly diagnosed PsA in patients with psoriasis at the time
they seek medical care. In a review study, seven epidemiolog-
ical studies and five studies on PsA screening questionnaires
were found. The prevalence of undiagnosed PsA was 15.5%
(varying from 4,2% - 33.6%) when all studies were consid-
ered and 10.1% when only epidemiological studies were con-
sidered [45]. In a recent Brazilian multicenter study a total of
524 patients with PsA followed in dermatology settings, were
evaluated by a rheumatologist. A diagnosis of PsAwas docu-
mented in 175 patients (33%), of whom 49% were newly
identified by the rheumatologist [46].

When using MRI for diagnosis of PsA, the figures are
higher. In a cross-sectional and longitudinal analysis,
Faustini et al. showed that in 55 psoriasis patients free from
musculoskeletal manifestations using MRI of the hands, 47%
had at least one inflammatory lesion [47]. Emad et al. detected
subclinical synovitis, enthesitis, and/or bone marrow edema
changes in 48 psoriasis patients without psoriatic arthritis
manifestations using MRI even in 90 out of 96 knees [14].

Our findings are in agreement with another longitudinal
study [48], in which high enthesitis, GSUS, and PDUS syno-
vitis scores can predict PSA development in psoriasis patients.

Psoriatic arthritis (PsA) increases the disease burden associ-
ated with psoriasis by further diminishing quality of life (QOL),
increasing health care costs and cardiovascular risk, and poten-
tially causing progressive joint damage [49]. The presence of
PsA influences psoriasis treatment by increasing overall disease
complexity and, within the framework of current guidelines and
recommendations, requiring the use of conventional disease-
modifying anti-rheumatic drugs or TNFα inhibitors in order to
prevent progressive joint damage. Despite its important impact,
PsA is still under-diagnosed in dermatology practice.
Dermatologists are well positioned to recognize and treat PsA,
given that it characteristically presents, on average, 10 years
subsequent to the appearance of skin symptoms. Regular screen-
ing of psoriasis patients for early evident joint symptoms should
be incorporated into daily dermatologic practice [49, 50]. Early
detection and treatment of PsA are of great importance for the
patients as these are usually associated with rapid response,
regression of radiographic damage, and improved QOL [9, 10,
48, 49, 51]. A collaboration between dermatologists and rheu-
matologists is greatly needed to establish earlier PsA diagnoses
and adequate multidisciplinary management [46, 47, 50].

It is still controversial whether we should treat subclinical
synovitis with DMARDs like methotrexate or leflunomide or
biologicals. In general, close follow-up is recommended until
clinical synovitis is seen. When persistent active subclinical
synovitis is seen, one may consider to start these treatments
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depending on the severity of the complaints. By early treat-
ment, it may be possible to prevent structural damage.
Treatment of patients with early PsA who had higher CRP
values shows good efficacy [52].

The strength of our study is that it is a case-controlled study
and conducted in a hardly studied ethnic group of Saudi citi-
zens. Almost all relevant joints and entheses were investigated
and the follow-up was almost complete. But this study also has
some limitations. NSAIDs intake over the counter was not reg-
istered, while it can be considered one of the PsA treatments,
which might have influenced our results. The fact that it was
conducted in one ethnic group only means that the findings
cannot be generalized. Although it is one of the largest series
of patients published, the sample size is not sufficient to make
the results of the incidence generalizable to other settings.

The objective nature of the diagnostic tool used in the study
(MSUS) and the plausibility of its findings all support the
validity of the conclusions based on this study. Still, longer
duration longitudinal studies with larger sample size are need-
ed to confirm our results regarding the incidence of new cases.

Conclusions

MSUS subclinical synovitis and enthesitis are relatively com-
mon findings in psoriasis patients free from musculoskeletal
manifestations. The incidence of PsA in the Saudi population
maybe slightly higher in comparison with those reported
across the world.

Subclinical enthesitis, PDUS, and GSUS synovitis in pso-
riasis patients are associated with PsA development and can
be considered early predictors for PsA. MSUS could be used
as a bedside screening tool to detect early PsA in psoriasis
patients, especially in those with high CRP. Such patients
should be referred to a rheumatologist in an early stage, seek-
ing a better outcome.
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