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LETTER

Sequential ultrasound in arthralgia patients at risk for inflammatory 
arthritis: is it of added value in risk stratification?
C Rogier 1, MC Kortekaas 2, AHM van der Helm-van Mil 1,2, PHP de Jong 1, E van Mulligen 1,2

1Department of Rheumatology, Erasmus MC, Rotterdam, The Netherlands 
2Department of Rheumatology, Leiden University Medical Centre (LUMC), Leiden, The Netherlands   

Musculoskeletal ultrasound (MSUS) is often used to 
assess the presence of subclinical joint inflammation in 
arthralgia patients suspicious for progression to clini
cally apparent inflammatory arthritis (IA). Even though 
evidence-based guidelines for these patients are still 
absent, the presence or absence of subclinical joint 
inflammation often influences management decisions 
in daily practice (1). Indeed, subclinical inflammation 
has consistently shown to be a promising predictor for 
the development of IA in arthralgia patients and pro
vides the opportunity to improve risk stratification (1).

So far, studies have focused on MSUS results at 
presentation of arthralgia and showed positive predic
tive values varying between 11% and 75% (2, 3). How
ever, it is unknown whether MSUS results change over 
time, and whether sequential MSUS is helpful in 
demonstrating or ruling out impending rheumatoid 
arthritis (RA) with greater certainty compared to base
line evaluation only. Hypothetically, repeated MSUS 
could diminish false-positive and/or false-negative find
ings, possibly owing to the later onset of subclinical 
inflammation (imaging was done too early) or sponta
neous resolution of subclinical inflammation (4). To 
arrive at evidence-based use of MSUS in daily practice, 
we investigated whether sequential imaging after 
4 months, in addition to baseline evaluation, is helpful 
for risk stratification of arthralgia patients.

Arthralgia patients were consecutively included in the 
Rotterdam clinically suspect arthralgia (CSA) cohort 
(2017–2020). At baseline and 4 months thereafter, 
a bilateral MSUS examination was performed of joints 
and tendon sheaths in the hands, wrists, and forefeet. 
Subclinical inflammation was defined as grey scale 
(GS) ≥ 2 and/or power Doppler (PD) > 0, scored 
according to OMERACT guidelines (5, 6). Results 
were corrected for findings based on a large MSUS 
study in a symptom-free population; the cut-off value 
for subclinical inflammation in metatarsophalangeal 
joint 2–3 was considered present if GS ≥ 3 and/or PD 
≥ 1 (7). Patients were followed for 1 year for the 
development of IA, identified by physical examination 
by experienced rheumatologists. The value of MSUS 
was studied separately for patients with and without 

subclinical inflammation at first presentation. In 
a sensitivity analysis, an anti-citrullinated protein anti
body (ACPA) stratification and a stratification for the 
presence of tender joints [tender joint count in 44 joints 
(TJC44)] were applied. The calculated percentages of 
IA development were based on the number of patients 
at baseline. Detailed descriptions of the cohort and 
MSUS protocol are presented in Supplementary file 1. 
Stata software version 17 was used to analyse the data.

In total, 52 consecutive patients were studied. The 
patient characteristics and flowchart are presented in 
Supplementary Figure S1 and Supplementary Table 
S1. The median symptom duration was 25 weeks, with 
a median TJC44 of 2 (0–7), and 29% of the patients 
were ACPA positive. After 1 year, 15 patients (29%) 
had developed IA. Of those, 10 patients (67%) were 
diagnosed with clinical RA (six patients fulfilled the 
2010 criteria for RA). The remaining five patients 
were diagnosed with undifferentiated arthritis (13%), 
osteoarthritis (7%), and spondyloarthritis (13%).

At baseline, 25 patients had subclinical inflammation 
and 27 patients did not have subclinical inflammation. In 
these groups, 28% and 7%, respectively, developed IA 
before the 4 month visit and therefore did not have 
a repeated MSUS (Figure 1A, B). In the patients with 
a positive MSUS at baseline, 44% had a positive MSUS 
at 4 months, while 28% had a negative MSUS at 4 months; 
none of the latter patients progressed to IA (Figure 1A).

In the group of patients with a negative MSUS at base
line, 67% also had a second negative MSUS, while 26% 
had a positive MSUS at 4 months. However, the MSUS 
results after 4 months did not discriminate well enough 
whether or not a patient would develop IA, as patients in 
both groups developed IA infrequently (Figure 1B). 
Despite the small numbers, ACPA stratification and TJC 
stratification were performed, showing a similar trend in 
both strata (Supplementary Figures S2–S4).

Together, our data suggest that the development of 
IA is ruled out when a positive MSUS at baseline is 
followed by a negative MSUS at 4 months. However, 
the opposite, a negative MSUS at baseline followed by 
a positive MSUS at 4 months, does not discriminate 
well whether or not a patient will develop IA.
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The value of baseline MSUS has been shown to be 
a promising predictor in IA development (8). However, 
as the presence of subclinical inflammation is a risk 
factor for, but not equal to the development of clinical 
IA, MSUS results must ideally be interpreted in combi
nation with other factors (e.g. clinical, genetic, and 
serological data). Unfortunately, we had insufficient 
power to stratify for more factors. In addition, as our 
cohort has limited numbers, our results should prefer
ably be validated in an independent cohort. The follow- 
up time of 1 year seems short, but has been proven to be 
sufficient, since the large majority of patients develops 
IA within 6 months (9). This was also confirmed by our 
finding that most IA development took place within 
4 months. This implies that sequential imaging MSUS 
is not indicated in many patients presenting with CSA.

In conclusion, in patients presenting with CSA and 
who have no MSUS-detected subclinical inflammation, 
repeating MSUS may induce at least as many false- 
positive as true-positive results. However, in CSA 
patients with a positive MSUS at baseline, a negative 
MSUS after 4 months may be an incentive to exclude 
arthralgia patients from further follow-up.
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Figure 1. Sequential musculoskeletal ultrasound (MSUS) at baseline and after 4 months of follow-up in arthralgia patients at risk for inflammatory 
arthritis (IA): (A) patients with subclinical inflammation at baseline; (B) patients without subclinical inflammation at baseline. *Percentage IA 
development is calculated based on the group at baseline (n = 25 for MSUS+ and n = 27 for MSUS−). In total, 15 patients developed IA within 
1 year (n = 10 baseline MSUS+, n = 5 baseline MSUS−).
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