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Ultrasound assessment in psoriatic arthritis (PsA) and psoriasis
vulgaris (non-PsA): which sites are most commonly involved and
what features are more important in PsA?
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Background: The aim of this study was to find out the most commonly involved sites and the most
important ultrasonic features in psoriatic arthritis (PsA).

Methods: In total, 120 PsA patients and 320 psoriasis vulgaris (non-PsA) patients were assessed by
grayscale and power Doppler (PD) ultrasound (US). Joints, tendons, enthesis, and bursa changes were
observed. Weights of affected anatomical sites of PsA patients (overall weights >90%) were calculated.
Affected anatomical sites between PsA and non-PsA patients were compared. Ultrasonic features of joint,
tendon, entheses, and bursa changes between PsA and non-PsA patients were also compared. Finally, the test
performance of ultrasonic features for the diagnosis of PsA was calculated.

Results: The anatomical sites with the highest weights were the Achilles tendon, quadriceps tendon,
and knee; weights of these anatomical sites were all more than 5%. Among the affected anatomical sites of
PsA patients, most of the anatomical sites were more greatly affected in the PsA patients than in the non-
PsA patients (all P<0.05). The comparison of the affected Achilles tendon, quadriceps tendon, MTPI,
subacromial-subdeltoid bursa, MCP4, and MCP3 showed no significance between PsA and non-PsA patients
(all P>0.05). Joint synovial thickening, joint PD signal grades, joint bone erosions, tendon sheath synovial
thickening, tendon sheath PD signals, enthesis bone erosions, and enthesis PD signals in PsA patients were
higher than in non-PsA patients (all P<0.05). Joint PD signal grades, joint bone erosions, enthesis bone
erosions, and enthesis PD signals showed the highest specificities, which were 96.06%, 95.15%, 96.93%, and
94.63 % respectively.

Conclusions: The most common involvement sites of PsA were the Achilles tendon, quadriceps tendon,
and knee, and some sites in non-PsA patients were also highly involved. The most important features in PsA
included joint PD signal grades, joint bone erosion, entheses bone erosions, and entheses PD signals in US

assessment.
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Introduction psychosocial disability, and an increased risk of death (1,2).

Psoriatic arthritis (PsA) is a chronic inflammatory joint It is a heterogeneous disease with different domains and

disease associated with psoriasis, which is deforming and particular sites involved. Its heterogeneity is such that the
destructive in 40-60% of patients and entails consequent term “psoriatic disease” has been suggested to encompass

functional impairment, decreased quality of life, involvement at many different tissue levels, including joints,
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entheses, tendon, bursae, skin, and nails (3,4).

Not only has it been demonstrated that ultrasound
(US) is more sensitive than radiography, but it is also more
sensitive than clinical examination for the assessment of
inflammatory and structural changes in inflammatory
arthritis, including PsA, and particularly synovitis,
enthesitis, tenosynovitis, and bursitis (5-7). US results
are comparable to those of magnetic resonance imaging
(MRI), except for bone marrow edema detection. The
reproducibility and low cost of the US provide advantages
over MRI for PsA detection (8-10). The current European
League Against Rheumatism (EULAR) recommendations
favor the use of US in rheumatoid arthritis (RA). In
routine practice and clinical trials of PsA, disease activity
is still monitored by RA-specific clinical composite scores.
These measures, however, are of questionable value for
PsA because of the heterogeneous nature of the disease
characterized by various joint, enthesis, tendon, and bursa
features (11-13). Therefore, a dedicated US examination is
needed to monitor disease activity and progression of PsA.

However, a complete US examination of all joints,
entheses, tendons, and bursae that can be affected in PsA
would be extremely time consuming and infeasible. Also,
there is no current agreement on the optimal number or
the specific sites which should be assessed for a sensitive
and feasible US assessment (14). Furthermore, which
ultrasonic features are most important are still unknown.
The aim of this study was to find out the most common
involvement sites of joints, entheses, tendons, and bursae by
ultrasonography and discover the most important ultrasonic
features in PsA, which are of great value in daily US
practice.

Methods
Patient population

This cross-sectional study comprised 120 PsA patients
and 320 psoriasis vulgaris (non-PsA) patients aged
>18 years old at the Department of Ultrasound in West
China Hospital, Sichuan University. All patients were
examinated by US from January 2016 to July 2018. It was
approved by the ethics committee of West China Hospital,
Sichuan University. Before they had the US, all subjects
were provided with informed consent that explained that
their imaging data would be used for scientific research. The
inclusion criteria for the PsA patients were consistent with
the Classification Criteria for Psoriasis-Arthritis. Exclusion
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criteria were as follows: (I) pregnancy; (II) a recent history
of trauma; (III) engagement of heavy manual labor; (IV) a
history of any other form of arthritis; and (V) current or
recent (<3 months) systemic treatment for psoriasis. The
inclusion criterion for the non-PsA patients was diagnosed
pathologically based on skin biopsy by a dermatologist.
Exclusion criteria were as follows: (I) pregnancy; (II) a
recent history of trauma; (III) engagement of heavy manual
work; (IV) PsA diagnosis or a history of other forms of
arthritis; and (V) current or recent (<3 months) systemic
treatment for psoriasis.

US examination

Grayscale and power Doppler (PD) US (Philips IU22) were
used to assessing the changes of joints, entheses, tendons,
and bursae in each subject. The probe frequency was set
at 3-9 or 5-12 MHz, and the musculoskeletal condition
was selected. The gain was set at maximum sensitivity
without noise signals. The joints scanned included the
shoulders, elbows, wrists, hips, knees, ankles, tarsal joints,
metacarpophalangeal joints, metatarsophalangeal joints,
and interphalangeal joints of the fingers and toes. The
anterior and posterior recesses of the shoulders, radial,
coronoid and posterior recesses of the elbows, anterior
recesses of the hips, suprapatellar, medial and lateral
recesses of the knees, and the anterior and lateral recesses
of the ankles were scanned; the metacarpophalangeal joints
and interphalangeal joints of the fingers were dorsally and
palmarly scanned; and the tarsal joints, metatarsophalangeal
joints, and interphalangeal joints of the toes were dorsally
scanned. The tendons scanned included the long heads
of the biceps brachii, flexor and extensor tendons of the
hands and feet, anterior tibialis tendon, posterior tibialis
tendon, and the peroneal tendon and tendon sheaths. The
entheses scanned included the common flexor and extensor
entheses of the hands, quadriceps, gluteus medius, gluteus
minimus, proximal and distal patellar, Achilles, and plantar
aponeurosis entheses. The bursae scanned included the
retrocalcaneal, subacromial-subdeltoid, olecranal, and
gastrocnemius-semimembranosus bursae. All tendons,
entheses, and bursae underwent transverse and longitudinal
complete scanning.

As for the joints, joint effusion, synovial thickening,
osteophytes, and bone erosions were evaluated (Figure 14).
The joint PD signals were scored as follows: grade 0 (no
intraarticular color signals), grade 1 (<3 color signals),
grade 2 (<50% of the intraarticular area filled with color
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Figure 1 Ultrasonic appearances of joint, tendon, enthesis, and bursa changes. (A) Joint effusion (crude arrow) and synovial thickening (fine

arrow) in a left knee in a non-PsA patient. (B) Joint synovial thickening with PD signals of grade 2 (arrows) in a right metacarpophalangeal

joint in a PsA patient. (C) Tendon sheath synovial thickening (arrows) in digital flexor tendons of a left hand in a PsA patient. (D) Tendon

sheath effusion (crude arrow) and tendon sheath synovial thickening with PD signals (fine arrow) in a digital flexor tendon of a right

hand in a PsA patient. (E) Enthesis bone erosion (crude arrows) in a left Achilles tendon and bursa synovial thickening (fine arrow) in the

retrocalcaneal bursae in a PsA patient. (F) Enthesis thickening, hypoechogenicity with PD signals (arrows) in a right Achilles tendon in a

PsA patient. PsA, psoriatic arthritis; PD, power Doppler.

signals, Figure 1B), grade 3 (>50% of the intraarticular
area filled with color signals) (15). For the tendons, we
assessed tendon thickening, tendon hypoechogenicity,
tendon PD signals, tendon sheath effusion, tendon
sheath synovial thickening, and tendon sheath PD signals
(Figure 1C,D). For the entheses, we evaluated enthesis
thickening, hypoechogenicity, calcifications, enthesophytes,
bone erosions, and PD signals (Figure 1E,F). For the bursae,
we estimated bursa effusion, synovial thickening, and PD
signals (Figure 1E).
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US scan was performed by 2 adept radiologists with 7
and 10 years’ experience in musculoskeletal US imaging.
The scanning time was about 30 to 60 min per individual.
The imaging experts were blinded to patient data; all
patients underwent the US in random order and were
instructed not to communicate with the sonographer
about their disease during the US assessment. Before the
study, the investigators reached a consensus on the US
scanning technique and method of data interpretation to
adopt. A diagnostic consistency test was conducted, and a
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Table 1 Patient characteristics

Variables ’\(lr?:szz')A PsA (n=120) P
Age, yrs, range 18-78 18-70 -
Age, yrs 39.88+13.21 40.74+11.50 >0.05
Male, % 66.56 67.50 >0.05
BMI, kg/m® 23.76+£3.14 23.57+3.00 >0.05

Psoriasis duration, yrs, range 0.17-41 0.5-35 -

Psoriasis duration, yrs 11.24+9.06 11.92+7.71 >0.05

Values are mean + SD unless otherwise specified. PsA, psoriatic
arthritis; BMI, body mass index.

« value of 0.85 was obtained. Briefly, the above-mentioned
joints, entheses, tendons, and bursae of the 10 PsA patients
were evaluated by the two radiologists. Grayscale and PD
changes of these joints, entheses, tendons, and bursae were
observed.

Weights of affected anatomical sites of PsA patients
(overall weights >90%) were calculated. Weights were
calculated as products of the numbers of affected anatomical
sites divided by the total number of affected anatomical
sites and normalized to 0-100%. Affected anatomical sites
between the PsA and non-PsA patients were compared.
Ultrasonic features of joint, tendon, entheses, and bursa
changes between the PsA and non-PsA patients were also
compared. Finally, the test performance of ultrasonic
features for the diagnosis of PsA was calculated.

Statistical analysis

The SPSS 22.0 (SPSS Inc.) software was used for data
analysis, with P<0.05 considered statistically significant.
Measurement data were compared by independent sample
t-test. Enumeration data were compared by the Pearson
chi-square test or Fisher’s exact test. Ranked data were
assessed by the Mann-Whitney U test.

Results
Patient characteristics

Our current study included 120 PsA patients and 320 non-
PsA patients. The main characteristics of the study patients
are shown in Table 1. Age, sex distribution, body mass
index (BMI), and duration of psoriasis in PsA and non-PsA
patients showed no significant difference (all P>0.05).
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Weights of affected anatomical sites of PsA patients (overall
weights >90%)

Weights of affected anatomical sites of PsA patients (overall
weights >90%) were reported in Figure 2. The anatomical
sites with higher weights were the Achilles tendon,
quadriceps tendon, knee, first metatarsophalangeal joint
(MTP1), wrist, MTP2, ankle, plantar aponeurosis, MTP3,
flexor tendon of the hand, third proximal interphalangeal
joint (PIP3) of the hand, first interphalangeal joint (IP1) of
the toe, second metacarpophalangeal joint (MCP2), IP1 of
the hand, MCP1, and MCP5. Weights of these anatomical
sites were all more than 2%. Furthermore, the Achilles
tendon, quadriceps tendon, and knee achieved the highest
weights, which were all more than 5%.

Comparison of affected anatomical sites between PsA and
non-PsA patients

Among the affected anatomical sites of PsA patients (overall
weights >90%), most of the anatomical sites were more
affected in PsA patients than in non-PsA patients, which
included the knee, wrist, MTP2, ankle, plantar aponeurosis,
MTP3, flexor tendon of the hand, PIP3 of the hand, IP1of
the toe, MCP2, IP1 of the hand, MCP1, MCPS3, shoulder,
PIP2 of the hand, MTP4, third distal interphalangeal
joint (DIP3) of the hand, posterior tibialis tendon, DIP2
of the hand, PIP4 of the hand, tendon of the long heads
of biceps brachii, distal insertion of the patellar tendon,
elbow, PIPS of the hand, MTP5, PIP2 of the toe, PIP4 of
the toe, retrocalcaneal bursa, extensor tendon of the hand,
and proximal insertion of the patellar tendon (all P<0.05;
Table 2). However, the comparison of the affected achilles
tendon, quadriceps tendon, MTP1, subacromial-subdeltoid
bursa, MCP4, and MCP3 showed no significance between
PsA and non-PsA patients (all P>0.05; Table 2).

Comparison of ultrasonic features between PsA and non-
PsA patients

The results are summarized in Table 3.

Joint changes

In total, 942 joints were affected in PsA patients, while 990
were affected in non-PsA patients. Joint effusion in non-
PsA patients was significantly higher than in PsA patients
(P<0.05). Joint synovial thickening, PD signal grades, and
bone erosions in PsA patients were significantly higher than

Quant Imaging Med Surg 2020;10(1):86-95 | http://dx.doi.org/10.21037/qims.2019.08.09



90

Achilles tendon
Quadriceps tendon

Knee

Tang et al. Involved sites and ultrasonic features in PsA and non-PsA

Weights of affected anatomical sites of PsA patients (overall weights >90%)

6.81

6.01

£ 37 |

MTPA

Wrist

MTP2

Ankle

Plantar aponeurosis
MTP3

Flexor tendon of the hand
PIP3 of hand

IP10f toe

MCP2

IP1 of hand

493 ]

464 ]

435 1

413 1

3.26 ]

312 1

3.04 1

2.68_]

2.61 1

254 ]

2.39 ]

MCP1 225 ]
MCP5 205 1
Shoulder 1961

PIP2 of hand 1.88°1
MTP4 18871

DIP3 of hand 181

Posterior tibialis tendon 1671
Subacromial-subdeltoid bursa 1671

DIP2 of hand 1591
MCP4 1591
MCP3 1521

PIP4 of hand 1521

Tendon of long heads of biceps brachii 1521
Distal insertion of patellar tendon T 1467

Elbow T

PIP5 of hand T 3T
MTP5 T 3T

PIP2 of toe 1230
PIP4 of toe TEETii0on]
Retrocalcaneal bursa 090
Extensor tendon of the hand =01
Proximal insertion of patellar tendon ol

0 1 2

3 4 5 6 7

Figure 2 Weights of affected anatomical sites of PsA patients (over weights >90%). PsA, psoriatic arthritis.

in non-PsA patients (all P<0.05). However, the difference
in joint osteophytes between these two groups showed no
significance (P>0.05).

Tendon changes

In total, 116 tendons were affected in PsA patients, while
64 were affected by non-PsA patients. Tendon sheath
effusion in non-PsA patients was significantly higher
than in PsA patients (P<0.05). Tendon sheath synovial
thickening and tendon sheath PD signals in PsA patients
were greater than in non-PsA patients, with the differences
being significant (both P<0.05). Nevertheless, differences
of tendon thickening, tendon hypoechogenicity, and
tendon PD signals between these two groups showed no
significance (all P>0.05).

Entheses changes
In total, 267 entheses were affected in PsA patients, while
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521 were affected in non-PsA patients. Enthesophytes in
non-PsA patients were significantly higher than in PsA
patients (P<0.05). Entheses bone erosions and PD signals
in PsA patients were significantly higher than in non-
PsA patients (both P<0.05). However, enthesis thickening,
hypoechogenicity, and calcifications between PsA and non-
PsA patients had no significant differences (all P>0.05).

Bursa changes

In total, 39 bursa were affected in PsA patients, while 70
were affected in non-PsA patients. All ultrasonic features
of bursa lesions (bursa effusion, bursa synovial thickening,
and bursa PD signals) between PsA and non-PsA patients
showed no significant differences (all P>0.05).

Test performance of ultrasonic features for the diagnosis of PsA

Based on the above results, we used ultrasonic features of
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Table 2 A comparison of affected anatomical sites between PsA and
non-PsA patients (%)

Table 3 Ultrasonic features of joint, tendon, entheses and bursa
changes/case (%)

Non-PsA  PsA

Anatomical sites (n=640) (n=240) P

Knee 19.22  33.75 0.000
Wrist 5.63 26.67 0.000
MTP2 10.00 25.00 0.000
Ankle 8.44  23.75 0.000
Plantar aponeurosis 7.97 18.75 0.000
MTP3 7.97 17.92 0.000
Flexor tendon of hand 1.41 17.50 0.000
PIP3 of hand 547 15.42 0.000
IP1 of hand 0.63 13.75 0.000
MCP1 0.47 12,92 0.000
MCP5 547 12,92 0.000
Shoulder 2,66 11.25 0.000
PIP2 of hand 1.88 10.83 0.000
DIP3 of hand 2.34 10.42 0.000
Posterior tibialis tendon 2.34 9.58 0.000
DIP2 of hand 2.34 9.17 0.000
PIP4 of hand 2.66 8.75 0.000
PIP5 of hand 0.63 7.50 0.000
MTP5 1.09 7.50 0.000
PIP2 of toe 0.78 7.08 0.000
PIP4 of toe 0.78 6.25 0.000
Extensor tendon of hand 0.78 5.83 0.000

Proximal insertion of patellar tendon 1.09 5.83 0.000

MCP2 7.03 1458 0.001
Elbow 2.34 7.50 0.001
IP10of toe 7.81 15.00 0.002
Retrocalcaneal bursa 2.66 6.25 0.015
Distal insertion of patellar tendon 4.06 8.33 0.016
MTP4 5.94 10.83 0.019
Tendon of long heads of biceps 4.84 8.75 0.036
brachii

MCP4 5.63 9.17 0.067
Achilles tendon 32.81 39.17 0.080
MCP3 6.09 8.75 0.177
Subacromial-subdeltoid bursa 6.88 9.58 0.199
Quadriceps tendon 31.09 34.58 0.331
MTP1 29.84 28.33 0.679

PsA, psoriatic arthritis; MTP, metatarsophalangeal; PIP, proximal
interphalangeal; IP, interphalangeal; MCP, metacarpophalangeal;
DIP, distal interphalangeal.
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Features Non-PsA PsA

Features of joint changes n=990 n=942
Joint effusion 485 (48.99)" 234 (24.84)
Joint synovial thickening 447 (45.15) 636 (67.51)"

Joint PD signal grades

0 951 (96.06) 734 (77.92)*
1 29 (2.93) 98 (10.40)
2 10 (1.01) 94 (9.98)

3 0 (0.00) 16 (1.70)
Joint osteophytes 136 (13.74) 101 (10.72)
Joint bone erosion 48 (4.85) 226 (23.99)"

Features of tendon changes n=64 n=116
Tendon thickening 1(1.56) 6 (5.17)
Tendon hypoechogenicity 1(1.56) 6(5.17)
Tendon PD signals 1(1.56) 3 (2.59)
Tendon sheath effusion 49 (76.56)" 43 (37.07)

Tendon sheath synovial thickening 20 (31.25) 91 (78.45)

Tendon sheaths PD signals 9(14.06) 53 (45.69)*
Features of entheses changes n=521 n=267
Entheses thickening 186 (35.70) 110 (41.20)
Entheses hypoechogenicity 172 (33.01) 105 (39.33)
Entheses calcifications 41 (7.87) 17 (6.37)
Enthesophytes 418 (80.23)" 174 (65.17)
Entheses bone erosions 16 (3.07) 41 (15.36)"
Entheses PD signals 28 (56.37) 44 (16.48)*
Features of bursa changes n=70 n=39
Bursa effusion 20 (28.57) 12 (30.77)
Bursa synovial thickening 55 (78.57) 31 (79.49)
Bursa PD signals 3 (4.29) 6 (15.38)

* P<0.05 versus PsA group; *, P<0.05 versus non-PsA group.
PsA, psoriatic arthritis; PD, power Doppler.

joint synovial thickening, joint PD signal grades, joint bone
erosions, tendon sheath synovial thickening, tendon sheath
PD signals, enthesis bone erosions, and PD signals to
diagnose PsA, the results of which are presented in Table 4.
Ultrasonic features of joint PD signal grades, joint bone
erosions, enthesis bone erosions, and enthesis PD signals
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Table 4 Test performance of ultrasonic features for the diagnosis of PsA

Joint synovial Joint PD signal Joint bone

Tendon sheath Tendon sheaths Entheses bone Entheses

Parameters thickening grades erosion  synovial thickening PD signals erosions PD signals
Sensitivity 67.52% 22.08% 23.99% 78.45% 45.69% 15.36% 16.48%
Specificity 54.85% 96.06% 95.15% 68.75% 85.94% 96.93% 94.63%
Positive likelihood ratio 1.50 5.60 4.95 2.51 3.25 5.00 3.07
Negative likelihood ratio 0.59 0.81 0.80 0.31 0.63 0.87 0.88
Positive predictive value 58.73% 84.21% 82.48% 81.98% 85.48% 71.93% 61.11%
Negative predictive value 63.96% 56.44% 56.82% 63.77% 46.61% 69.08% 68.85%

showed the highest specificities, which were 96.06%,
95.15%, 96.93%, and 94.63% respectively. Meanwhile, the
ultrasonic features of tendon sheath synovial thickening had
the highest sensitivity of 78.45%.

Discussion

As we know, multiple joints, entheses, tendons, and bursae
can be involved in the PsA of patients, but a complete US
examination of all joints, entheses, tendons, and bursae in
PsA would be extremely time consuming and infeasible.
The aim of this study was to guide the use of US in PsA
patients in daily clinical practice.

The most commonly involved sites

Our study demonstrated that the affected anatomical
sites with higher weights included the Achilles tendon,
quadriceps tendon, knee, MTP1, wrist, MTP2, ankle,
plantar aponeurosis, M'TP3, flexor tendon of the hand,
PIP3 of the hand, IP1 of the toe, MCP2, IP1 of the hand,
MCP1, and MCPS5. Weights of these anatomical sites were
all more than 2%. The Achilles tendon, quadriceps tendon,
and knee achieved the highest weights, which were all
more than 5%. Based on previous studies, the MCP joints,
knee, Achilles tendon, plantar aponeurosis, and quadriceps
tendon were commonly affected in PsA patients (9,16-18).
Our results were consistent with the previous studies.
One recent study showed that the Achilles tendon was
the most commonly affected site in PsA patients, and the
weight was 7% (19). Our study showed the same result,
and the weight was 6.81%. These results remind us that
the above-mentioned anatomical structures, especially the
Achilles tendon, quadriceps tendon, and knee should all be
included and paid attention to when conducting the US
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on PsA patients in daily practice. Based on our study, the
most commonly involved sites of PsA are the quadriceps
tendon and knee in a similar way that the most common
involvement sites of rheumatic arthritis are the wrist and
proximal PIPs.

Among the affected anatomical sites of PsA patients
(overall weights >90%), most of the anatomical sites
were more greatly affected in PsA patients than in non-
PsA patients, which could explain the poorer clinical
manifestations of PsA patients who showed more pain,
dyskinesia, dysfunction, and quality of life, compared
with non-PsA patients. It is worth mentioning that the
comparison of the affected Achilles tendon, quadriceps
tendon, MTP1, subacromial-subdeltoid bursa, MCP4, and
MCP3 showed no significance between PsA and non-PsA
patients, though these sites were highly affected in PsA
patients. The findings indicate that these sites were also
highly involved in non-PsA patients. This suggests that
non-PsA patients may have subclinical musculoskeletal
involvement, which may predict the clinical onset of PsA,
as proposed previously (20). Other supporting studies
demonstrated that the prevalence of asymptomatic synovitis
and enthesitis was significantly higher in non-PsA patients
than in healthy controls (10,20). Therefore, regular US
screening is also necessary and important for non-PsA
patients. As for the Achilles tendon, which was the most
involved in PsA patients, it showed no difference between
PsA and non-PsA patients. We speculate this was because
PsA patients had higher enthesis bone erosions and enthesis
PD signals than non-PsA patients, and non-PsA patients
showed higher enthesophytes than PsA patients.

Most important ultrasonic features

Joint effusion, tendon sheath effusion, and enthesophytes
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were the most frequently seen ultrasonic feature in non-
PsA patients, and these ultrasonic features in non-PsA
patients all had significantly higher incidences than those in
PsA patients (all P<0.05). As these ultrasonic features were
not active and led to milder damage relatively, the results
could explain why non-PsA patients had milder clinical
manifestations and better prognosis.

Nevertheless, PsA patients were more likely to show
joint synovial thickening, joint PD signal grades, joint bone
erosions, tendon sheath synovial thickening, tendon sheath
PD signals, enthesis bone erosions, and enthesis PD signals
on the US. The incidences of these features in PsA patients
were all higher than in non- PsA patients and the differences
were significant (all P<0.05). This means that PsA patients
had more serious joint, tendon, and enthesis damage, and
more active inflammation. The results could explain why
PsA patients had more severe clinical manifestations and
worse prognosis. Our findings showed that, compared with
non-PsA patients, PsA patients had more pain, dyskinesia,
and dysfunction because of these features. Based on our test
performance, joint PD signal grades, joint bone erosions,
enthesis bone erosions, and enthesis PD signals showed
the highest specificities, which were all more than 90%. In
other words, they are the most important ultrasonic features
of PsA. This was similar to the results of previous studies
which confirmed that bone erosions and PD signals of joints
and entheses are indications of more severe manifestations
and poorer outcomes (4,21,22). In other words, more
attention should be paid when PsA patients have joint PD
signal grades, joint bone erosion, enthesis bone erosions,
and enthesis PD signals in daily practice.

Meanwhile, ultrasonic features of joint osteophytes,
tendon thickening, tendon hypoechogenicity, tendons PD
signals, enthesis thickening, enthesis hypoechogenicity,
enthesis calcifications, and all bursa lesions showed no
significant differences between PsA and non-PsA patients.
As indicated by our study, these features were relatively
unimportant compared with the above-mentioned
features of PsA. However, one recent study published by
the Outcome Measures in Rheumatology (OMERACT)
imaging group showed that the final agreed definition
of a US-detected enthesitis in patients with PsA was the
following: hypoechoic and/ or thickened insertion of the
tendon close to the bone which exhibits Doppler signal if
active and which may show erosions and enthesophytes/
calcifications as a sign of structural damage (23).
However, this study did not compare PsA patients with
non-PsA patients. Thus, further studies by US are

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

needed in clinical trials and practice.

Our study has some limitations. First, other
abnormalities of PsA, such as dactylitis and nail changes,
were not assessed despite the good sensitivity of the US.
Second, our study did not compare the findings of PsA with
other arthritis, such as rheumatic arthritis or osteoarthritis.
These limitations should be addressed in future studies.

Conclusions

The most common involvement sites of PsA were the
Achilles tendon, quadriceps tendon, and knee, and some
sites in the non-PsA patients were also highly involved. The
most important features in PsA included joint PD signal
grades, joint bone erosions, enthesis bone erosions, and
enthesis PD signals in US assessment.
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