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Abstract

Objective: To determine the usefulness of power Doppler (PD) ultrasound (US) to predict rheumatoid arthritis (RA)
development in patients with clinically suspect arthralgia (CSA).

Methods: Retrospective analysis of a US unit cohort over a 1-year period. Patients with CSA and no previous diagno-
sis of inflammatory arthritis (IA) were included for analysis. All underwent bilateral US examination of the hands and/
or feet according to the EULAR guidelines. Active US inflammation was defined as PD synovitis and/or tenosynovitis
>1 at any location. RA diagnosis according to clinician criteria 6 months after the US examination was checked.
Univariate and multivariate logistic regression models were employed to investigate possible predictive factors of RA
development.

Results: A total of 110 CSA patients (80 females, mean age 53.6 years) were included for analysis. After 6 months
of follow-up, 14 (12.7%) developed RA and 34 (30.9%) IA. US active inflammation was present in 38 (34.5%) patients
(28.29% showed PD synovitis and 18.2% PD tenosynovitis). Multivariate analysis showed that ACPA (OR 1.0003; 95%
(11.002-1.006) and ESR (OR 1.054; 95% CI 1.016-1.094) were significantly associated with the detection of US active
inflammation at baseline. Only PD tenosynovitis was found to be an independent predictive factor of an evolution
towards RA (OR 6.982; 95% Cl 1.106-44.057) and IA (OR 5.360; 95% CI 1.012-28.390).

Conclusion: US is able to detect features of subclinical inflammation in CSA patients, especially in those with higher
ESR and ACPA values. Only PD tenosynovitis at baseline US assessment was found to be an independent predictor of
RA and IA development in CSA patients.
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Introduction

The prompt diagnosis and early initiation of disease-
modifying antirheumatic drugs (DMARDs) improve
long-term outcomes of rheumatoid arthritis (RA)
patients [1, 2]. At early stages of the disease, both clinical
examination and conventional radiography are neither
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sensitive nor accurate enough to detect active synovitis
and structural damage [3-5]. However, ultrasound (US)
has shown better sensitivity and inter-observer reliability
to detect inflammation compared to physical examina-
tion and it has been proposed to determine whether sub-
clinical synovitis is present in at-risk patients presenting
with clinically suspect arthralgia (CSA) [6]. Moreover,
according to the ACR/EULAR 2010 classification criteria
[7], US-detected synovitis in clinically unaffected joints
may be used to increase the number of involved joints to
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satisfy the fulfilment of the classification at an early stage
of the disease and, consecutively, a prompt treatment ini-
tiation [8, 9].

Although EULAR has produced recommendations for
using imaging in the diagnosis of RA [10], no consensus
has been reached regarding the optimal US methodology
that should be used, and high levels of standardization
are still needed [11]. Moreover, the threshold to define
US pathology suggestive of inflammation is unclear, in
particular for synovitis. On the other hand, it is difficult
to identify patients with CSA who would benefit from an
early initiation of DMARD therapy because only those
who will develop RA or other inflammatory arthritis
(IA) would benefit from such an early intervention, so a
prompt detection of inflammation and the identification
of predictor factors of RA to avoid treating patients with-
out persistent arthritis is desirable.

The main objective of our study is to determine
whether US predicts the development of RA in patients
with CSA. Secondary objectives include to describe the
frequency and pattern of US active inflammation in these
patients and investigate factors associated with the detec-
tion of US inflammation.

Materials and methods

Patients

We conducted a retrospective study of all patients evalu-
ated at a rheumatology US outpatient clinic over a 1-year
period at an academic rheumatology centre. The US
outpatient clinic is run by a specialized rheumatologist
(JMC) with experience in the use of US and is scheduled
twice a week. We included patients with CSA involving
hands and/or feet and no previous diagnosis of IA who
were referred to the US clinic for US examination. CSA
was defined as severe symptoms presenting in the morn-
ing, duration of morning stiffness >60 min, symptoms
predominantly located in metacarpophalangeal (MCP)
joints and absence of clinical synovitis on physical exami-
nation by the rheumatologist who requested the US
examination. The study was performed in routine daily
practice conditions, and all patients were unselected.
The study was approved by the medical ethics commit-
tee of Hospital General Universitario Gregorio Maraién
(JMCO2RHEUMO0221).

Data collection

An independent data collector extracted the following
variables from the electronic health record: demograph-
ics (age, sex), duration of symptoms, articular pattern of
presentation, comorbidities, laboratory data including
rheumatoid factor (RF), anti-cyclic citrullinated peptide
(ACPA) antibody, erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP).
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MSUS assessment

All MSUS examinations were performed by the same
ultrasonographer (JMC), unaware of the physical exam
by the referring rheumatologist. MSUS examination was
performed using an Esaote MyLab 8 (Esaote, Genoa) with
a high frequency (8—15 MHz) transducer. Patients under-
went bilateral US examination of the hands and/or feet
according to the European League Against Rheumatism
(EULAR) guidelines. The following structures included in
routine clinical practice were explored: wrists, MCP 2-5,
proximal interphalangeal (PIP) 2-5, extensor compart-
ments 1-6, flexor compartments 2-5, tibiotalar, subtalar,
tarsal, metatarsophalangeal (MTP) 1-5, anterior tibial,
posterior tibial and peroneal tendons. PD settings were
adjusted as follows: colour gain was set at the disappear-
ance of colour noise, and the pulse repetition frequency
was set as low as possible to have maximum sensitiv-
ity but minimizing noise, which resulted in a frequency
of 750 Hz. The size and position of the colour box were
adjusted at the subcutaneous tissue to recognize arte-
facts caused by vessels above the joint [12]. PD signals
were measured only if joints showed a GS score >1. The
presence of synovitis and tenosynovitis was assessed on a
semiquantitative scale (0-3) for GS and PD, respectively.
For each patient, PD vascularity and GS abnormalities at
the hands and/or feet were categorized as positive when
at least one site was positive, or negative when no site
was positive for that finding. US active inflammation was
considered positive when at least one joint or tendon at
any location showed abnormal PD vascularity. Patients
were stratified in two groups based on the presence of US
active inflammation (synovitis and/or tenosynovitis with
PD signal).

Statistical analysis

Statistical analyses were carried out using SPSS version
25 software (SPSS Inc., Chicago, IL, USA). Descriptive
statistics were used to report baseline characteristics and
US findings, expressed as mean =+ standard deviation
(SD) for continuous variables and percentages for cat-
egorical variables. Chi-square, Fisher test and Student’s ¢
tests were used to evaluate the differences between both
groups in the univariate analysis. We used multivariate
logistic regression models to investigate the association
between possible predictors of RA development. All sta-
tistical tests were two-sided; p values <0.05 were consid-
ered to indicate a statistically significant result.

Results

Baseline demographics and clinical features

A total of 110 patients with CSA were included for
analysis. Baseline characteristics of the patients with
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and without US active inflammation are shown in
Table 1. The mean age was 53.6 + 15.6 years, 80
(72.7%) were females and the mean duration of symp-
toms was 11.7 £ 9.9 months. A total of 76 (69.1%)
patients presented with a polyarticular arthralgia
pattern. None had clinical synovitis at the physical
examination as judged by the referring rheumatolo-
gist, and no patients were on DMARDs at baseline.
Mean ESR was 24.7 + 18.2 mm/h and mean CRP was
1.1 £ 3.1 mg/dl. According to our local cut-off value
for positivity (>15 mm/h for ESR and >0.5 for CRP), 69
(62.7%) and 50 (45.5%) patients had positive ESR and
CRP, respectively (Table 3). Overall, 78 (70.9%) had
increased acute phase reactant levels (increased ESR
and/or CRP).

Ultrasound findings

US findings are described in more detail in Table 3.
In total, 47 (42.7%) patients with CSA had US syno-
vitis and/or tenosynovitis at any location, of whom
38 (34.5%) had a positive PD signal and were classi-
fied as presenting US active inflammation. The most
frequent US finding was PD synovitis in 31 (28.2%)
patients (Fig. 1), followed by PD tenosynovitis in 20
(18.2%) patients (Fig. 2). Hands were most commonly
involved with PD synovitis at wrists in 18.2% and at
MCP in 14.5% of patients. For PD tenosynovitis, the
flexor MCP 2-5 (4.5%) and compartment VI teno-
synovitis (5.5%) were the most frequently affected
locations.
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Association of baseline characteristics and active
inflammation on ultrasound

To quantify the associations between baseline patients’
characteristics and the presence of US active inflamma-
tion, we performed univariate and multivariate logistic
regression. Results are presented in Tables 1 and 2. No
differences were found in demographics, joint pattern or
RF when patients were stratified according to the pres-
ence of US active inflammation. Statistically higher ESR
values (33.1 &+ 21.8 vs 20.3 £ 14.4, p < 0.001), a shorter
time (months) from symptom onset (9.1 &+ 8.1 vs 13 £
10.5, p = 0.035) and higher ACPA titres (209.4 + 488.4 vs
26 + 125.2, p = 0.01) were found in the group of patients
with US active inflammation (Table 1). In the multivari-
ate analysis, only ACPA (OR = 10003; 95% CI 1000-
1006) and ESR values (OR = 1.054; 95% CI 1.016—1.094)
remained significantly associated with the presence of US
active inflammation (Table 2).

Factors predictive of evolution towards rheumatoid
arthritis

In total, 34 (30.9%) patients were diagnosed of any type
of inflammatory arthritis at a 6-month follow-up visit.
Fourteen (12.7%) developed RA according to clinician
criteria, 15 patients had undifferentiated arthritis, 3
patients connective tissue diseases (one lupus and one
undifferentiated connective tissue disease), 1 psoriatic
arthritis and 1 gout. Fourteen (36.8%) of the patients with
US active inflammation at baseline evolved towards RA,
while none of the patients without PD findings (p < 0.01)
had the same evolution (Tables 3 and 4). In those patients

Table 1 Baseline characteristics of patients with CSA with and without US active inflammation: univariate analysis

Total US active inflammation Non-US active p
n=110 n =38 (34.5%) inflammation
n=72(65.5%)
Age 536+ 156 572+162 516+ 134 0.071
Sex Female 80 (72.7%) 26 (68.4%) 54 (75%) 0461
Smoking, n = 87 Non-smoker 45 (51.7%) 12 (44.4%) 33 (55%) 0412
Smoker 34 (39.1%) 11 (40.7%) 23 (38.3%)
Former smoker 8(9.2%) 4 (14.8%) 4 (6.7%)
Extension Monoarticular 12 (10.9%) 6 (15.8%) 6 (8.3%) 0.176
Oligoarticular 22 (20%) 10 (26.3%) 12 (16.7%)
Polyarticular 76 (69.1%) 22 (57.9%) 54 (75%)
Time (months) from symptom onset 117499 9.1+8.1 134105 0.035
ESR (mm/h) 247 £182 33.14£218 203 +£144 <0.001
CRP (mg/dL) 1.1+31 14+£17 09+37 0329
ANA 15 (13.6%) 5(16.7%) 10 (16.4%) 0.748
RF (IU/mL) 39.1 +230.5 285+ 56 45.1 £ 286.1 0.647
ACPA (IU/mL) 98.1 +331.2 2094 + 4884 26+ 1252 0.01

Abbreviations: US ultrasound, ESR erythrocyte sedimentation rate, CRP C-reactive protein, RF rheumatoid factor, ACPA anti-citrullinated peptide antibody
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clinical synovitis

Fig. 1 Longitudinal scan of the dorsal aspect of a MCF joint showing synovitis in both B mode and PD in a patient presenting with CSA without
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Fig. 2 Longitudinal scan of the palmar aspect of the hand showing flexor finger tenosynovitis in both B mode and PD

Table 2 Independent predictors of US-detected inflammatory
findings: multivariate analysis

p* Odds ratio 95% ClI
Lower Upper
Time (months) from 0.061 0.928 0.857 1.004
symptom onset
ESR (mm/h) 0.005 1.033 1.001 1.067
ACPA (IU/mL) 0.045 1.003 1.002 1.006

Abbreviations: ESR erythrocyte sedimentation rate, ACPA anti-citrullinated
peptide antibody

*Multivariate analysis: odds ratio with confidence intervals

who evolved to RA, the presence of GS and PD findings
at US examination were significantly higher at baseline
versus those who did not (100 vs 35.4%, p > 0.001 and
100 vs 25%, p > 0.001, respectively). Higher ACPA levels,
but not RE, were also found to be higher in patients with
RA development (462 & 693.4 vs 30.2 & 127.6, p < 0.001).
Although the presence of raised ESR was higher in RA
patients (35.1 & 28.4 vs 23.1 & 15.8, p = 0.02), it was not
predictive for RA in the multivariate regression analy-
sis (OR 0.998; 95% CI 0.958—1.039) (Table 5). Only PD
tenosynovitis at baseline was found to be an independent
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Table 3 GS and PD US findings of patients with CSA

Grey Scale findings Power
47 (42.7%) Doppler
findings
38 (34.5%)
Synovitis
Hands 31 (28.2%) 25 (22.7%)
Wrist 28 (25.5%) 20 (18.2%)
MCP 19 (17.3%) 16 (14.5%)
PIP 4 (3.6%) 2(1.8%)
Feet 16 (14.5%) 8(7.2%)
Ankle 5 (4.5%) 4 (3.6%)
Tarsal joints 3(2.7%) 3(2.7%)
MTP 9 (8.2%) 2(1.8%)
Tenosynovitis
Hands 13(11.8%) 10 (9.1%)
2nd, 3rd, 4th or 5th flexor 7 (6.4%) 5 (4.5%)
4th extensor 1 (0.9%) 0 (0%)
6th extensor 6 (5.5%) 6 (5.5%)
Feet 4 (3.6%) 4 (3.6%)
Tibialis anterior 0 (0%) 0 (0%)
Posterior tibialis 3(2.7%) 3(2.7%)
Peroneus 1 (0.9%) 1 (0.9%)
Erosions
Total 9(8.2%) -
Hand 6 (5.4%)
Feet 3 (2.7%) -

Abbreviations: GS Grey Scale, PD power Doppler, US ultrasound, MCP
metacarpophalangeal, PIP proximal interphalangeal, MTP metatarsophalangeal

predictive factor of an evolution towards RA (OR 6.982;
95% CI 1.106—44.057). The sensitivity (Sens) and speci-
ficity (Spec) of PD tenosynovitis for the development of
RA is 78.6 and 90.6%, respectively, and the positive pre-
dictive value (PPV) and negative predictive value (NPV)
are 55 and 96.7%, respectively. Age, sex smoking, CRP
or RF were neither statistically different between groups
nor predictive factors. An additional subanalysis was per-
formed considering not only RA patients but also other
forms of IA (RA and non-RA patients). In this context,
PD tenosynovitis remained the only predictor factor for
the development of an IA when non-RA arthritis patients
were also included in the analysis (OR 5.360; 95% CI
1.012-28.390) (Supplementary materials 1 and 2). Sens is
41.2%, Spec 92.1%, PPV 70% and NPV 77.8% of PD teno-
synovitis for the development of IA.

Discussion

We have evaluated the potential usefulness of US as a
predictor for RA development in patients presenting
with CSA in addition to serological markers. One over
three patients presenting with CSA showed subclinical
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inflammation by US, and PD tenosynovitis findings at the
patient level were significantly associated with the evolu-
tion towards RA and IA.

The development of RA is a multistep process. The
symptomatic phase of arthralgia preceding clinical
arthritis is the first opportunity to clinically recognize
patients who are at risk for progression to RA. It has been
shown that early initiation of DMARD treatment in RA
is associated with better long-term outcomes compared
with delayed initiation of DMARD treatment [13, 14].
Thus, it is of great importance interventions in this early
phase of the disease when clinical synovitis is still absent.
Recently, a set of clinical characteristics for patients with
arthralgia who are at risk of progression to RA has been
defined by EULAR [15]. This definition includes seven
parameters: joint symptoms of recent onset (duration
< 1 year), symptoms located in MCP joints, duration
of morning stiffness > 60 min, most severe symptoms
present in the early morning, presence of a first-degree
relative with RA, difficulty with making a fist and posi-
tive squeeze test of MCP joints. According to the ACR/
EULAR classification criteria [7], a patient with synovi-
tis can be classified as having RA if a certain number of
joints with synovitis are detected or if bone erosions are
present. However, clinical examination and conventional
radiography are neither sensitive nor accurate enough
to detect disease activity and structural damage in early
disease [3, 4]. Thus, US-detected synovitis in clinically
unaffected joints may be used to increase the number of
involved joints to satisfy the fulfilment of the classifica-
tion criteria.

Up to now, some studies have shown that US sub-
clinical inflammation is of predictive value for disease
development in specific populations only, mainly at-
risk individuals with antibody positivity, but its role in
CSA patients is still to be determined and would ben-
efit from further study. Discrepancies in the results
reported by the different studies may be due to popu-
lation variability and factors on the US examination
itself, as different US protocols and scoring systems
have been used [16]. Van der Ven et al. investigated the
role of US in ruling out the development of inflamma-
tory arthritis after 1 year of follow-up in a multi-centre
cohort of 174 patients with CSA [17]. They found US
synovitis in 72 (37%) at baseline, of whom 29 (16.7%)
had a positive PD signal. US performed well in rul-
ing out IA in patients who did not have US synovitis
at baseline. These findings were supported later by
Zufferey et al. in a retrospective analysis of 80 consecu-
tive ACPA-negative patients using US [18]. They found
GS synovitis appeared to be the only independent pre-
dictor of RA on multivariate analysis (OR 7.4 [95% CI
1.19-42.8]). Thus, they concluded that US can be used
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Table 4 Baseline characteristics, serological markers and US findings of patients with and without RA development: univariate analysis

Total RA Non-RA p
n=110 n=14(12.7%) n =96 (87.3%)

Age 536+ 156 604 £ 125 526+ 146 0.061
Sex Female 80 (72.7%) 10 (71.4%) 70 (72.9%) 0.566
Smoking, n = 87 Non-smoker 45 (51.7%) 5 (41.7%) 40 (53.3%) 0.565

Smoker 34 (39.1%) 5(41.7%) 29 (38.7%)

Former smoker 8(9.2%) 2 (16.7%) 6 (8%)
Extension Monoarticular 12 (10.9%) 0 (0%) 12 (12.5%) 0.372

Oligoarticular 22 (20%) 3(21.4%) 19 (19.8%)

Polyarticular 76 (69.1%) 11 (78.6%) 65 (67.7%)
Time (months) from symptom onset 11.7£99 95+£76 12+102 0.284
ESR (mm/h) 247 £182 35.1+£284 23.1+£158 0.02
ESR > 15 mm/h 69 (62.7%) 9 (64.3%) 60 (62.5%) 0.897
CRP (mg/dL) 1.1£31 18+22 09+32 0.329
CRP > 0.5 mg/dL 50 (45.5%) 10 (71.4%) 40 (41.7%) 0.037
ANA 15 (13.6%) 1(7.1%) 14 (14.6%) 0.352
RF (IU/mL) 39.1 £ 2305 34 £ 60.7 39.9 £ 246.7 0.647
ACPA (IU/mL) 98.1 +£331.2 462 £ 6934 302+ 1276 <0.001
PD US findings 38 (34.5%) 14 (100%) 24 (25%) <0.001

PD synovitis 31 (28.2%) 12 (85.7%) 19 (19.8%) <0.001
PD tenosynovitis 20 (18.2%) 11 (78.6%) 10 (10.4%) <0.001

GS US findings 47 (42.7%) 14 (100%) 34 (35.4%) <0.001

Abbreviations: US ultrasound, ESR erythrocyte sedimentation rate, CRP C-reactive protein, RF rheumatoid factor, ACPA anti-citrullinated peptide antibody

Table 5 Independent predictors to rheumatoid arthritis: binary
logistic regression model

p* Odds ratio 95% Cl
Lower Upper

Age 0.348 1.032 0.966 1.104
Time (months) from 0.061 0.928 0.857 1.004
symptom onset
ESR (mm/h) 0918 0.998 0.958 1.039
CRP > 0.5 mg/dL 0430 2438 0.267 22.258
ACPA (IU/mL) 0.153 1.002 0.999 1.006
GS US findings 0.998 1.133 0.002 31.876
PD US findings 0.236 1.238 0.022 2.557

PD synovitis 0573 2017 0.176 23.121
PD tenosynovitis 0.039 6.982 1.106 44.057

Abbreviations: US ultrasound, PD power Doppler, ESR erythrocyte sedimentation
rate, ACPA anti-citrullinated peptide antibody

*Multivariate analysis: odds ratio with confidence intervals

as a predictor for the evolution to RA or other inflam-
matory arthritis in ACPA-negative patients presenting
polyarthralgia. Recently, Ruta et al. [19] investigated
the performance of the EULAR definition of arthral-
gia suspicious for progression to RA in a large cohort

of 465 patients with hand arthralgias. They identified
the presence of PD in at least one joint as an independ-
ent predictor towards RA development (OR 117.4, 95%
CI 8.8-1553), as well as RF, ACPA and difficulty with
making a fist. Moreover, adding US with PD, RF and
ACPA data to the EULAR-defined features describing
arthralgia suspicious for progression to RA improved
the area under the curve for the final diagnosis of RA
from 0.7827 (95% CI 0.7150-0.8503) to 0.9172 (95%
CI 0.8794-0.9550, p < 0.0001). Additionally, there have
been several studies on the use of US to predict RA in
at-risk populations, selected on the base of an ACPA
and/or RF positive. Rakieh et al. studied the use of US
as a predictor for IA in ACPA-positive at-risk patients
and demonstrated in multivariable analysis a significant
association between PD at the patient level and the
development of TA (HR 1.88 [95% CI 1.07-3.29]) [20].
A follow-up prospective cohort study by van Beers-Tas
et al. [21] included a cohort of 163 RF and/or ACPA-
positive patients presenting CSA. They showed that GS
had a significant predictive value to progression to IA
(OR 6.6 [95% CI 1.9-22]), but PD was not found to be
predictive. As reviewed above, some studies have sug-
gested a potential benefit of US to predict IA develop-
ment. However, a recent systematic literature review
has shown that the current level of evidence that
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supports the use of US as a predictor of IA develop-
ment is limited, due to heterogeneity of studies and
lack of replication [22]. A recent study by Rogier et al.
[23] showed a great proportion of ACPA-positive CSA
patients with subclinical synovitis in 3 different cohorts
(54, 44 and 68%, respectively) did not develop IA, and
concluded that using subclinical synovitis by US or
MRI to identify RA introduces a high false-positive
rate, suggesting an overestimation regarding the value
of ACPA positivity in combination with the presence
of subclinical synovitis in patients with CSA. Yet, there
is a strong need for validation of results in future US
studies and they should be performed in clearly defined
and well-described CSA populations.

We have included patients presenting 3 items of the
recent EULAR definition for CSA at risk for RA that is
associated with a sensitivity > 90% when compared to
the definition by the experts [15]. This may improve the
generalizability of our findings. In our cohort, 12.7% of
the CSA individuals developed RA after 6 months of fol-
low-up. Patients who developed RA had a significantly
higher US active inflammation at baseline compared to
the patients who did not. On the other hand, none of the
patients with the absence of PD signal evolved towards
RA. Twenty additional patients developed other types
of inflammatory arthritis distinct from RA. US features
of synovitis and tenosynovitis are not able to distin-
guish those related to RA from other IA. When analys-
ing all patients together including those who evolved
to RA and non-RA, we found PD tenosynovitis was the
only factor associated to the development of IA. How-
ever, it is important to highlight that, considering the
short follow-up, this subgroup may include patients with
undifferentiated arthritis developing RA at a subsequent
stage. These findings differ with the data presented by
Zufferey et al., although they studied a different popu-
lation (ACPA-negative patients), as they found that the
presence of US synovitis at baseline predicts the evolu-
tion to an IA and RA. In the study presented by Rakieh
et al. [20], they also found PD signal to be associated
with increased risk of progression to IA, although the
majority of these patients fulfilled the 2010 ACR/EULAR
RA classification criteria. Secondary, previous research
findings support that ACPA positivity has been associ-
ated with a significantly increased risk of developing
IA or RA [24-26]. Although our findings do not allow
us to stablish an association between ACPA levels and
RA development, we strongly believe that a larger sam-
ple size would have shown a potential predictive value of
ACPA levels in our cohort.

On the other hand, identifying individuals who would
benefit from an US examination is of great importance
from an efficient point of view, as CSA is a common
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reason for referral and US clinics with high-quality
equipment are not widely available in all rheumatol-
ogy settings. We have demonstrated that patients pre-
senting with CSA with higher ESR and ACPA levels
are more likely to show subclinical inflammation at US
assessment. Although the role of US is not only that of
identifying a disease, but also that of excluding it, those
patients will benefit the most from US scanning from
an efficient point of view.

Strengths of our study include the examiner blinded
to clinical data and rheumatologists unaware of the pre-
sent study when referring their patients. Moreover, all
US examinations were performed in a routine care con-
text increasing the applicability of our results. However,
some limitations of our study should be noted. First, our
results need to be interpreted in the light of the patients
we recruited. For this study, we selected the population of
patients with CSA who were referred to an US clinic for
evaluation. These inclusion criteria may have driven the
selection to a population at increased risk for the devel-
opment of IA, as rheumatologists may have selected for
US evaluation only those patients at increased risk, and
we may have missed those patients with lower risk for IA
but fulfilling the inclusion criteria. This selection could
explain the high frequency of US active inflammation
we have found in our cohort, at least, when compared to
other studies [17]. Second, all patients were recruited in
the same single referral centre that could limit the gener-
alizability of our findings. Third, the retrospective design
of our study is a prominent limitation. Finally, the RA
diagnosis was made based on the opinion of the clinician
that could be influenced by serological marker positiv-
ity, and the clinician making a diagnosis was aware of the
results of US findings, being its prescriptor. Both factors
may introduce a very relevant bias, which might influ-
ence the results of our study and should be taken into
account.

Conclusion

In summary, PD tenosynovitis may be used as a predictor
of an evolution to RA and IA in patients with CSA. PD
US examination could be helpful in the systematic assess-
ment of these patients, especially those with high ESR
and ACPA levels.

Abbreviations

DMARDs: Disease-modifying antirheumatic drugs; RA: Rheumatoid arthritis;
US: Ultrasound; CSA: Clinically suspect arthralgia; IA: Inflammatory arthritis;
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