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ABSTRACT
Aims  To investigate the prevalence and distribution 
of bone erosions in an early psoriatic arthritis (PsA) 
population using conventional radiography (CR) and to 
explore the agreement between CR and ultrasound (US) 
detected bone erosions.
Methods  Newly diagnosed, treatment naïve PsA patients 
fulfilling the ClASsification for Psoriatic Arthritis (CASPAR) 
classification criteria of ≤5 years symptom duration 
were recruited as part of the Leeds Spondyloarthropathy 
Register for Research and Observation and underwent CR 
and US examination of hands and feet.
Results  Overall, 4655 hand and feet joints were assessed 
in 122 patients. CR erosions were detected in 24.6% 
(n=30) with lowest prevalence seen below 8 months of 
symptoms (17.5% vs 24.3%>24 months). The number of 
erosions was higher on CR (1.55% (63/4,655); US 1.04% 
(34/3,270)), with 5th metatarsophalangeal (MTP) joint 
being the most affected site in both CR (5.21% (11/211)) 
and US (7.14% (15/210)). Erosions in CR were more evenly 
distributed compared with US where three-quarters of the 
total number of bone erosions were detected in wrists, 
second metacarpophalangeal (MCP) and fifth MTP joints. 
Most joints had almost perfect prevalence-adjusted bias-
adjusted kappa values ranging from 0.91 to 1.
Conclusions  Erosions were seen in a quarter of patients 
with newly diagnosed, untreated PsA with a declining trend 
around the 8-month symptom duration cut-off. High levels 
of agreement between CR and US were seen with CR 
detecting more erosions. A focused US assessment of the 
wrist, second MCP and fifth MTP joints may be useful to 
detect bone erosions in early PsA.

INTRODUCTION
Psoriatic arthritis (PsA) is an inflammatory 
condition characterised by its heterogeneity of 
manifestations involving the skin, peripheral 
and axial joints, tendons, entheses and extra-
articular organs.1 Early diagnosis is paramount 
for good disease control and prevention of disa-
bility since a diagnostic delay of just 6 months 
from symptom onset is associated with inferior 
outcomes and greater functional impairment.2

The distinct radiographic findings of bone 
erosion, joint space narrowing, bony prolifer-
ation with periarticular and shaft periostitis, 
osteolysis including ‘pencil in cup’ deformity 
and acro-osteolysis seen in peripheral joints in 
PsA point towards a complex immunopathology 
where inflammatory and bone forming path-
ways are activated. These radiographic features 
aid the differential diagnosis with other inflam-
matory arthritides such as rheumatoid arthritis 
(RA) and are incorporated as one of the crite-
rium of the ClASsification criteria for Psoriatic 
ARthritis (CASPAR) criteria of PsA.3 Conven-
tional radiography (CR) is, therefore, routinely 
performed in clinical practice, especially in the 
presence of small joint involvement, since estab-
lishing a radiographic baseline at the time of 
diagnosis is essential for the further assessment 
of structural progression at later stages, consid-
ered a biomarker for suboptimal treatment 
response, in both clinical and research settings.

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Radiographic erosions can occur in newly diagnosed 
psoriatic arthritis (PsA) and are associated with poor 
outcome.

WHAT THIS STUDY ADDS
	⇒ This study showed erosions in a quarter of patients 
with newly diagnosed, untreated early PsA with a 
declining trend around the 8-month duration cut-off 
and high levels of agreement between conventional 
radiography and ultrasound (US).

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ These results highlight the need to shorten the di-
agnostic delay in PsA and suggest that a limited US 
assessment of the wrist, second metacarpophalan-
geal and fifth metatarsophalangeal may suffice to 
confirm the presence of erosions in early PsA.
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Most studies evaluating CR in PsA have focused on 
therapy response in cohorts with long disease duration 
where nearly two-thirds of the study population had 
erosions at baseline3–7 Data from the Dublin cohort 
recruited between 1994 and 20008 showed that 27% of 
patients had erosions at baseline (mean disease duration 
9.9 months (range 0.3–48)) and this increased to 47% 
at 2-year follow-up despite treatment confirming the 
progressive nature of PsA in many patients in the prebio-
logical era. Despite the wide availability of early arthritis 
clinics, only a few studies have since looked at bone 
erosions in PsA of short symptom duration (5 years or 
less) with varying prevalences reported. With the current 
scientific interest focusing in the very early identifica-
tion of joint disease, with a view to prevention, further 
knowledge is needed on the current prevalence of bone 
erosions in early PsA.

In recent years, ultrasound (US) has become more 
routinely used in daily clinical practice, given the high 
sensitivity and accuracy of this imaging tool for the detec-
tion of both signs of ‘active’ inflammation (ie, synovitis, 
tenosynovitis and enthesitis) and structural damage in 
PsA.9 10 However, to date, the role of US in early PsA 
remains unclear, especially the additional value of this 
imaging technique in comparison with the traditional 
‘gold standard’ for the detection of bone erosions in this 
population, that is, CR.11

The aims of our study were, therefore, twofold: first, to 
report the prevalence of radiographic erosions and their 
location in an early, treatment naive PsA population, and 
second, to explore the agreement between CR and US 
detected bone erosions.

METHODS
Data from early (≤5 years symptoms duration), disease-
modifying antirheumatic drug (DMARD) naïve PsA 
patients meeting CASPAR classification criteria and 
recruited into the Leeds Spondyloarthropathy Register 
for Research and Observation (SpARRO) between 2014 
and 2022 were included in this analysis. Baseline charac-
teristics of the cohort have been previously reported12 13 
and included demographics (ie, age and sex), body mass 
index (BMI), 78/76 (tender/swollen) joint count, pres-
ence or history of dactylitis, psoriatic nail dystrophy. 
Laboratory tests included anticyclic citrullinated peptide 
antibodies (normal value <2.99 U/mL), rheumatoid 
factor (normal value <20 iu/mL) and C reactive protein 
(CRP) (normal value <10 mg/L). All patients underwent 
CR and US imaging of the hands and feet. The patient 
selection flow chart is presented in figure 1.

Conventional radiography
CR of hands including wrists (radial+ulnar), metacar-
pophalangeal joints (MCPs) (1st–5th), interphalangeal 
(Ips), proximal interphalangeals (PIPs) (2nd–5th), 
distal interphalangeal (DIPs) (2nd–5th) and feet meta-
tarsophalangeal (MTPs) (1st–5fth) were scored for the 

presence of erosions by one experienced reader blinded 
to clinical characteristics using the Sharp-van der Heijde 
score modified for PsA.14 Two sets of analyses were 
performed: at patient and at joint level. Patients with at 
least one radiographic erosion and patients without bone 
erosions were identified. The first analysis focused on the 
prevalence of patients with erosions as well as patients’ 
characteristics compared with the erosion-free group. 
The joint-focused analysis encompassed a comprehensive 
comparison of all aforementioned joints, elucidating the 
overall frequency and distribution of erosions across the 
joints, irrespective of the individual patients.

US erosion assessment
Experienced sonographers blinded to clinical details 
scanned the joints using the GE Logiq E9 machine with 
linear ML 15–6 MHz or small-footprint linear array 18–8 
MHz transducer on the same day of the clinical assess-
ment. One of four experienced sonographers each 
with over 5 years experience conducted the US scans. 
Sonographer calibration was regularly conducted at least 
twice per year at the same institution to ensure perfor-
mance, quality assurance, image interpretation, scoring 
and recording of results were maintained to a high and 
consistent standard and in line with the study protocol. 
Erosions were defined by periarticular cortical bone 
discontinuity present in two perpendicular planes (longi-
tudinal/transverse).15

During the course of the study, two scanning proto-
cols were used. The first protocol dating from 2014 
only assessed a subset of joints (MCPs (2nd–3rd), PIPs 
(2ndd–3rd) and MTPs (2nd–5th). The second protocol 
was developed to encompass a larger number of joints 
and included wrists (radiocarpal, ulnocarpal and ulnar 
styloid), MCPs (1st–5th), IPs, PIPs (2nd–5th), DIPs (2nd–
5th) and feet MTPs (2nd–5th). The analysis was done at 
the joint level only and included the wrists, MCPs (1st–
5th), IPs, PIPs (2nd–5th), DIPs (2nd–5th) and feet MTPs 
(2nd–5th). MTP1 was excluded in both protocols as it is 
a frequent site of osteoarthritis.16

Statistical analysis
Data were first tested for their normality graphically 
and with the Kolmogorov-Smirnov test. Continuous 
variables were presented as mean±SD for parametric 
data and median with IQR for non-parametric data. 
Parametric data were compared using the independent 
samples Student’s t-test and the Mann-Whitney U test 
used for non-parametric data. Categorical variables were 
presented using numbers and percentages. Associations 
between categorical variables were tested using the χ2 
test, and Fisher’s exact test was used when cell count less 
than 5 was expected. The cut-off for significance was an 
alpha of 0.05. Agreement between the two modalities 
(CR and US) on the presence of erosions was calculated 
in the following joints: wrists, MCPs (1st–5th), IPs, PIPs 
(2nd–5th) and MTPs (2nd–5th) using Cohen’s kappa 
(Kappa) and prevalence-adjusted bias-adjusted Kappa 
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(PABAk) on dichotomous variables. Kappa typically 
ranges between 0.0 (random result) to 1.0 (perfect agree-
ment not by chance) but occasionally results in negative 
values, which implies results worse than random and 
counts as random as well (could suggest label reversal).17

Since the prevalence of events in our study is low, we 
performed the correction of PABAk.18

Results were assessed with the common interpreta-
tion of Landis and Koch in which 0.0–0.2=slight agree-
ment, 0.21–0.40=fair agreement, 0.41–0.60=moderate 
agreement, 0.61–0.80=substantial agreement and 0.81–
1.0=almost perfect agreement.

Statistical analysis was performed by IBM SPSS Statistics 
V.28 version software.

Figure 1  Patient selection flow chart. CR, conventional radiography; CASPAR, ClASsification criteria for Psoriatic ARthritis; 
PsA, psoriatic arthritis; RA, rheumatoid arthritis.
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RESULTS
Of 224 PsA patients in the SpARRO cohort, 122 (all 
≤5 years symptom duration with 85%≤2 from symptom 
onset) had available CR of the hands and feet at base-
line (figure 1) and were included in this analysis. A total 
of 4655 joints were assessed by CR, including 240 wrists 
(radial+ulnar), 1200 MCPs (1st–5th), 240 IPs, 960 PIPs 
(2nd–5th), 960 DIPs (2nd–5th) and 1055 MTPs (1st–
5th). The mean age was 51, 43% were females, and the 
median duration of rheumatologic symptoms was 12 
months (IQR (7–24)). Tender and swollen joint counts 
had a median and IQR of 7 (3–14) and 3 (1–8), respec-
tively. Baseline characteristics and demographics of the 
cohort are shown in table  1. The majority of patients 
had skin psoriasis (95.9%), there was history of uveitis 

in 1, and no inflammatory bowel disease. The median 
Disease Activity in Psoriatic Arthritis (DAPSA) score was 
31 (19–53 IQR) (table 1).

Prevalence of patients with erosions according to CR
Of 122 patients with early PsA, 30 (24.6%) had erosions 
at baseline. Erosion prevalence showed a declining trend 
at different symptom duration cut-off points, with the 
lowest prevalence seen below 8 months of symptoms 
(17.5%) vs >24 months (24.3%) (table 2). Demographics 
were similar in those with and without erosions (table 1), 
both groups had a mean age of 51, close BMI median of 
28.6 and 28.1 with a higher percentage of females (50% 
vs 41%) in the group with erosions. Patients with erosions 
had higher disease activity features such as higher tender 

Table 1  Baseline characteristics of study patients

All patients n=122
Patients with no 
erosions n=92

Patients with 
erosions n=30 P value

Age, mean±SD 51±13 51±13 51±12 No

Symptom duration (months, median (IQR)) 12 (7–24) 12 (7–24) 12 (8–24) No

Female, N (%) 53 (43) 38 (41) 15 (50) No

BMI, median (IQR) 28.6 (25–32) 28.1 (24–32) 28.6 (27–32) No

Disease phenotype, N (%) 43 (47) 19 (63) No

Polyarthritis 62 (51) 46 (50) 11 (37) No

Oligoarthritis 57 (4) 12 (13) 4 (13) No

DIP-prominent disease 16 (13) 12 (13) 3 (10) No

Axial involvement 15 (1) 0 (0) 0 (0) NA

Arthritis mutilans 0 (0) 30 (34) 10 (37) No

Smoking status, N (%)

 � Current 20 (17) 42 (46) 13 (45) No

 � Ex-smoker 35 (29) 50 (54) 16 (55) No

 � Never smoked 66 (55)

TJC78, median (IQR) 7 (3–13) 6 (2–11) 9 (4–23) 0.018

SJC76, median (IQR) 4 (1–8) 3 (1–7) 7 (2–16) 0.002

Psoriasis, n (%) 117 (95.9)

PASI, median (IQR) 2.6 (0.4–4.3) 1.8 (0.4–4.2) 2.9 (1–5.4) No

Nail dystrophy, N (%) 61 (51) 2 (2) 0 (0) No

History of dactylitis, N (%) 40 (35) 47 (51) 19 (63) No

Dactylitis score positive, N (%) 66 (54) 42 (47) 19 (63) No

CRP, median (IQR) <5 (<5–16) <5 (<5–14) 13 (<5–20) 0.016

CRP elevated (>5 mg/L), N (%) 58 (48) 38 (41%) 20 (67) 0.016

CRP elevated (>10 mg/L), N (%) 44 (36) 28 (30) 16 (53) 0.023

ESR, median (IQR) 12 (5–25) 11 (5–23) 12.5 (6-33) No

RF positive, N (%) 2 (2) 5 (6) 0 (0) No

Anti-CCP positive, N (%) 5 (4) 5 (6) 0 (0) No

DAPSA at baseline, median (IQR) 31 (19–53) 28 (18–49) 39 (26–83) 0.009

Bold values represent statistical significance.
BMI, body mass index; CCP, cyclic citrullinated peptide; CRP, C reactive protein; DAPSA, Disease Activity in Psoriatic Arthritis; DIP, distal 
interphalangeal; ESR, erythrocyte sedimentation rate; NA, not applicable; PASO, psoriasis area and severity index; RF, rheumatoid factor; 
SJC, swollen joint count; TJC, tender joint count.  on M
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joint count (TJC) (median, (9 vs 6), p<0.05), higher 
swollen joint count (SJC) (median, (7 vs 3), p<0.05), 
higher CRP (median, (13 vs<5), p<0.05) and a higher 
DAPSA score (median (39 vs 28), p<0.05). A polyar-
ticular pattern was numerically but not statistically more 
prevalent in patients with erosions (63% vs 47%, p>0.05), 
whereas patients without erosions (37% vs 50%, p>0.05) 
had an oligoarticular pattern of joint involvement. No 
statistical differences were found in the presence or 

history of dactylitis, psoriatic nail dystrophy or smoking 
status.

Frequency and distribution of erosions in CR and US
The analysis of erosions at the joint level included an 
assessment of 4655 joints in total on CR and 3270 on 
US. The overall number of erosions in all joints was 
higher on CR (1.35% (63/4655)) compared with the 
US (1.04% (34/3270)). The most frequent erosion site 
was the 5th MTP in both CR (5.21% (11/211)) and 
US (7.14% (15/210)). However, some differences were 
observed with the 2nd DIP (2.5% (6/240)), 3rd DIP 
(2.08% (5/240)) and the 4th MTP (1.9% (4/211)), 
which were more frequently affected on CR and the 
second MCP (3.33% (7/210)) and wrist (1.9% (4/210)) 
on US (table  3). The distribution of erosions (among 
only positive tests, ie, CR and US) was the same in both 
imaging modalities although different proportions were 
seen, with the 5th MTP being the most common erosion 
site but only present in 17% in CR vs 44% in US. Bone 
erosions in CR were more evenly distributed compared 
with US where 76.47% of the total number of erosions 

Table 2  Erosion prevalence at different symptom duration 
cut-off points

Disease duration in years cut-offs, 
valid values

Erosions at 
baseline, N (%)

All valid cases regard disease duration 
(no cut-off)

28/115 (24.3)

Disease duration ≤24 months 22/98 (22.4)

Disease duration ≤12 months 16/69 (23.2)

Disease duration ≤8 months 7/40 (17.5)

Disease duration ≤6 months 4/19 (17.4)

Table 3  Frequency and distribution of erosions in CR and US

Prevalence of erosions Distribution of erosions

CR US CR US

Value % Value % Value % Value %

Wrist 3/240 1.25 4/210 1.90 3/63 4.76 4/34 11.76

McP1 4/240 1.67 2/138 1.45 4/63 6.35 2/34 5.88

McP2 1/240 0.42 7/210 3.33 1/63 1.59 7/34 20.59

McP3 4/240 1.67 2/210 0.95 4/63 6.35 2/34 5.88

McP4 2/240 0.83 2/138 1.45 2/63 3.17 2/34 5.88

McP5 1/240 0.42 0/138 0.00 1/63 1.59 0/34 0.00

IP1 2/240 0.83 0/138 0.00 2/63 3.17 0/34 0.00

PiP2 0/240 0.00 0/210 0.00 0/63 0.00 0/34 0.00

PiP3 4/240 1.67 1/210 0.48 4/63 6.35 1/34 2.94

PiP4 2/240 0.83 0/138 0.00 2/63 3.17 0/34 0.00

PiP5 2/240 0.83 0/138 0.00 2/63 3.17 0/34 0.00

DiP2 6/240 2.50 0/138 0.00 6/63 9.52 0/34 0.00

DiP3 5/240 2.08 0/138 0.00 5/63 7.94 0/34 0.00

DiP4 4/240 1.67 0/138 0.00 4/63 6.35 0/34 0.00

DiP5 1/240 0.42 0/138 0.00 1/63 1.59 0/34 0.00

MtP1 2/211 0.95 NA NA 2/63 3.17 NA NA

MtP2 2/211 0.95 0/210 0.00 2/63 3.17 0/34 0.00

MtP3 3/211 1.42 0/210 0.00 3/63 4.76 0/34 0.00

MtP4 4/211 1.90 1/210 0.48 4/63 6.35 1/34 2.94

MtP5 11/211 5.21 15/210 7.14 11/63 17.46 15/34 44.12

Total 63/4655 1.35 34/3270 1.04 63/63 100.00 34/34 100.00

Table 3 shows the analysis of erosions performed at the joint level including 4655 joints on CR and 3270 on US. The distribution of erosions 
refers to the number of bone erosions related to the total number of bone erosions in the whole study population.
CR, conventional radiography; DiP, distal interphalangeal; IP, interphalangeal; McP, metacarpophalangeal; MtP, metatarsophalangeal; NA, not 
available; PiP, proximal interphalangeal; US, ultrasound.

 on M
ay 29, 2024 by guest. P

rotected by copyright.
http://rm

dopen.bm
j.com

/
R

M
D

 O
pen: first published as 10.1136/rm

dopen-2023-003841 on 5 A
pril 2024. D

ow
nloaded from

 

http://rmdopen.bmj.com/


6 Hen O, et al. RMD Open 2024;10:e003841. doi:10.1136/rmdopen-2023-003841

RMD OpenRMD OpenRMD Open

were seen in specific joints, such as the wrists, 2nd MCP 
joints and 5th MTP joints (table 3).

Agreement between US and CR
The inter-rater agreement between CR and US regarding 
the detection of bone erosions was assessed in wrists, 
MCPs (1st–5th), IPs, PIPs (2nd–5th), DIPs (2nd–5th) 
and MTPs (2nd–5th). There was an excellent agreement 
between these two modalities (ie, above 95%) for all joints 
except the 3rd MCP, 2nd DIP with 94% and 5th MTP, 
which was slightly lower at 91%. Most joints had almost 
perfect PABAκ values ranging from 0.91 to 1. However, 
the 3rd MCP (PABAκ=0.88), 2nd DIP (PABAκ=0.88) and 
5th MTP (PABAκ=0.83) had lower PABAκ than the rest 
of the joints but still had high scores. The second PIP and 
fifth DIP did not have any events of erosions either on CR 
or US. The agreement, Cohen’s κ and PABAκ values are 
shown in table 4.

DISCUSSION
Joint damage characterised by the presence of erosions 
is associated with ireversible functional impairment and 
decreased quality of life in PsA. In our study, nearly a 

quarter (24.6%) of early, DMARD naïve, early PsA patients 
had erosions according to CR at baseline, confirmed by 
US. Although this is a lower prevalence than previously 
described,19–21 it is not unsubstantial and comparable to 
that reported in early undifferentiated arthritis.22 The 
SwePsA23 early cohort with equal median symptom dura-
tion as ours (12 months), reported 49% of their subjects 
as having no PsA-related changes, however, they did not 
specify the changes seen in the other 51% or estimate 
erosions at the patient level. Touma et al24 reported a 
higher baseline prevalence (69% erosions) from a cohort 
with a disease duration longer than 5 years, in agreement 
with other studies showing disease duration as an impor-
tant risk factor for radiographic progression, the reason 
why early treatment is considered crucial for a better 
prognosis.2 25 Previous data from our group confirmed 
the lower prevalence and smaller size of US erosions in 
PsA when compared with RA, in symptom duration of 
around 5 years.26

All patients included in our report were newly diag-
nosed with the majority (85%) having a short duration of 
symptoms of ≤2 years. As expected, symptom duration was 
shown to be directly related to the presence of erosions: 
only 17.5% of those who had symptoms for 8 months had 
erosions, while the prevalence increased to 24.3% among 
those with a symptom duration ≥2 years. These findings 
are in agreement with others2 suggesting that a diag-
nostic delay of more than 2 years from symptom onset is 
associated with higher damage progression. These data 
are highly relevant as underscore the need to improve 
the time to diagnosis in PsA, and to identify those indi-
viduals at risk of disease progression, one of the priority 
areas of research identified by patients.27

Indeed, in our study, PsA patients with erosions at base-
line had higher disease activity when compared with the 
erosion-free group as evidenced by significantly higher 
TJC, SJC, DAPSA scores and CRP levels. This is consistent 
with previous reports showing an association between 
polyarticular phenotype and more severe disease at base-
line with a worse prognosis.25 In addition, although not 
statistically significant, we found that, numerically, a poly-
articular pattern was also associated with the presence 
of erosions (63% vs 47%, p>0.05). Interestingly, Queiro-
Silva et al28 demonstrated that even early (ie, mean 
arthritis duration ≤10 months) PsA patients with no base-
line radiographic changes are more prone to erosion 
progression if the presentation at disease onset involved 
more than 5 joints.

In routine practice, most clinicians would perform 
a baseline CR of hands and feet as a reference to eval-
uate response to treatment or evolution of disease, while 
the role of US is still unclear in these clinical scenarios. 
Overall, our data show that CR is more sensitive to iden-
tifying erosions than US in early PsA which appears to 
be somehow at odds with the data from ‘early’ RA,29 
including very early individuals ‘at-risk’ of RA. There may 
be several reasons for this. When looking at location, the 
fifth MTP appeared to be the the most common affected 

Table 4  Erosion agreement between CR and US

Agreement PABAk Kappa

Wrist 96.15% 0.92 0.32

McP1 97.06% 0.92 0.48

McP2 96.15% 0.94 0.32

McP3 94.23% 0.88 −0.03

McP4 95.59% 0.91 −0.02

McP5 98.53% 0.97 0.00

IP1 98.53% 0.97 0.00

PiP2 100.00% 1.00 NE

PiP3 96.15% 0.92 −0.01

PiP4 98.53% 0.97 0.00

PiP5 98.53% 0.97 0.00

DiP2 94.12% 0.88 0.00

DiP3 95.59% 0.91 0.00

DiP4 95.59% 0.91 0.00

DiP5 100.00% 1.00 NE

MtP1 NA NA NA

MtP2 98.91% 0.98 0.00

MtP3 97.83% 0.96 0.00

MtP4 97.83% 0.96 0.49

MtP5 91.30% 0.83 0.55

NE refers to no events, that is, no erosions in either group.
CR, conventional radiography; DiP, distal interphalangeal; 
IP, interphalangeal; McP, metacarpophalangeal; MtP, 
metatarsophalangeal; NA, not available; PABAk, prevalence-
adjusted bias-adjusted kappa; PiP, proximal interphalangeal; US, 
ultrasound.
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site in both US and CR assessments (figure  2). Inter-
estingly, more erosions were detected by CR on second 
DIP, third DIP and fourth MTP while US identified more 
lesions on the second MCP and the wrist. These results 
suggest a lesser sensitivity of US for the evaluation of bone 
erosions in the DIP joints which are commonly affected 
in PsA but usually spared in RA. The lower sensitivity of 
US in the detection of bone erosions in the DIP (or PIP) 
joints compared with CR could be explained by the fact 
that bone superimposition (due to concomitant osteo-
arthritis/osteoproliferation, which are both commonly 
observed in PsA patients), may impair the correct assess-
ment of bone erosions in these joints.30 An important 
observation is that while CR bone erosions were evenly 
distributed in the joints of the hands and feet, the great 
majority of US bone erosions were detected in the wrists, 
second MCP joints and fifth MTP joints (table 3), thus 
suggesting that an US scan of three joints (ie, wrists, 
second MCP and fifth MTP) could provide a valuable 
screening assessment for the presence of bone erosions 
in new patients with PsA.

On the other hand, the current results confirm the 
higher sensitivity of US compared with CR for the evalu-
ation of bone erosions in those joints in which US has an 
optimal ‘acoustic window’ (and which are also commonly 
involved in PsA as well as in other rheumatic conditions, 
such as RA) such as the second MCP joint, ulnar stylod 
and fifth MTP joints.31–33 Overall, these data are consis-
tent with previous reports in PsA that showed the higher 
sensitivity of US to demonstrate erosions at the MCP 
level, with CR being superior for DIP joint assessment.34

Of note, our results show that CR and US are closely 
related regarding their capacity to detect erosions, with 

over 94% agreement in the majority of joints examined. 
Indeed, the PABAK test demonstrated values above 0.91 
in most joints, which represents almost perfect agree-
ment. However, lower agreement percentage and PABAk 
values were seen in joints that had a higher erosions’ prev-
alence, such as the fifth MTP joint, and in joints where 
US had a lower sensitivity than the CR, like the DIPs. The 
lower agreement with the higher erosions’ prevalence 
could suggest that the two imaging techniques are not 
interchangeable and the high agreement scores were 
actually influenced by the low prevalence of erosions in 
those joints. It is not clear how US and CR are compa-
rable within a higher erosions environment.

Our study had some limitations. We used two different 
US protocols, with the main difference being in the 
number of joints assessed. This protocol switch caused 
a split in the data and we therefore chose not to present 
the prevalence of US erosions. Further, this change in 
protocol could have influenced the frequency of erosions 
in the joint-level assessment, potentially affecting the 
study’s internal validity but is less likely to have a substan-
tial effect on the erosions’ distribution. Nevertheless, this 
study highlights the need to expand the research agenda 
for US in early PsA to address the validity of US over CR 
in the assessment of erosions in peripheral joints in early, 
untreated PsA; the prognostic value of US erosions in 
early PsA and the possible impact of therapy on these 
findings over time.

In summary, this study showed erosions in a quarter of 
patients with newly diagnosed, DMARD naïve PsA with 
a declining trend around the 8-month symptom dura-
tion cut-off. Although this prevalence appears lower than 
previous reports, it highlights the need to reduce the 

Figure 2  Image of bone erosion on conventional radiography and ultrasound. (A) A conventional posterior–anterior 
radiographic view of the right forefoot of a 63-year-old female study patient. The white arrow demonstrates a bone erosion 
of the lateral aspect of the fifth metatarsal head. (B) The corresponding longitudinal US image confirming the erosion (white 
arrow). US, ultrasound.
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diagnostic delay in PsA in order to improve outcomes. 
According to both CR and US, the most common site 
of erosions was the fifth MTP and CR detected more 
erosions in the DIP joints than US.

Although further data are needed to confirm whether 
these techniques are interchangeable, at the bedside, a 
limited US assessment of the wrist, second MCP and fifth 
MTP may be enough to confirm the presence of erosions 
in early, untreated PsA.
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