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Abstract

For many years, ultrasonography (US) has been a widely accepted modality used for joint assess-
ment in patients with rheumatoid arthritis (RA). Given the efficacy of present day therapies, there 
is scepticism whether it is required in the first place. The most recent clinical Targeting synovitis 
in Early Rheumatoid Arthritis (TaSER) and Clinical Tight Control Therapy (ARCTIC) trials’ results 
appear to contradict it, yet this does not necessarily mean ultrasound has no place in modern 
rheumatology. The possibility of detecting inflammation at a subclinical level carries a tremendous  
predictive value, enabling identification of patients likely to experience an exacerbation in the com-
ing months. Therefore, US should be a part of the decision-making process regarding treatment 
modification or introduction of any additional interventions, such as glucocorticosteroid injections. 
The results of the most recent clinical trials do not negate the usefulness of US, but merely suggest 
that it ought to be used in moderation.
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Introduction

Rheumatoid arthritis (RA) is a chronic disease that 
leads to joint damage through inflammation of the sy-
novial membrane [1, 2], though symptoms outside the 
joints may also occur in the course of RA. In the first 
weeks of the disease, the inflammatory process usually 
involves small joints of the hands and feet [3].

Nowadays early diagnosis is of greater importance 
than ever before. Furthermore, modern therapies and the 
widely used treat-to-target (T2T) strategy make it possible 
to achieve low disease activity and even stable remission 
within a short period. Early disease detection, optimally 
within three months, i.e. during the so-called window of 
opportunity, is associated with a better prognosis and 
more likely remission [4]. Prompt achievement of remis-
sion is associated with halted radiographic progression, in 
turn preventing rapid progression of disability. 

Regrettably, early detection of RA still presents a ma-
jor challenge in routine medical practice as the shorter 
the duration of the disease, the less specific its mani-
festation is. The sensitivity of the current 2010 Ameri-
can College of Rheumatology (ACR)/European League 
Against Rheumatism (EULAR) criteria dramatically de-
creases for RA, lasting less than three months. During 
this period, it reaches 74% at most [5]. This means that 
on average every fourth patient remains undiagnosed 
during the window of opportunity.

This may not have been a major problem in the 
1990s, but today, with all the effective biological and in-
novative therapies at our disposal, it is of utmost impor-
tance to diagnose RA at an early stage [4]. Therefore, it 
is imperative to change the diagnostic algorithm in the 
current classification criteria.

Over the last two decades, in addition to the evo-
lution of therapies, there have been major advances 
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in the knowledge of RA. One could hazard to say that 
the essence of the condition is synovitis [6]. As a natu-
ral consequence of such understanding of the disease, 
the importance of diagnostic imaging which allows for 
a thorough assessment of the synovial membrane and 
joints, inter alia, increases. For years, the use of magnetic 
resonance imaging (MRI) and ultrasonography (US) has 
been a standard of care not only in clinical trials but also, 
increasingly more often, in real-world clinical practice. 

Ultrasonographic imaging includes both grayscale 
US (GSUS), which enables assessment of conditions 
such as synovial hypertrophy, joint effusion or joint 
erosions, and power Doppler US (PDUS), which enables 
assessment of active synovial inflammation (synovitis).

In the last two decades, the availability of high-end 
US machines in conjunction with the revolution in RA 
treatment has brought about an unprecedented in-
crease in publications on RA diagnosis and RA treatment 
monitoring. Many investigators hope that US will be in-
cluded in future classification criteria. 

Unfortunately, in retrospect, one can see that this is 
a highly difficult task, as evidenced by the work done 
by the EULAR-OMERACT Ultrasound Task Force estab-
lished in 2004 [6, 7]. Despite the progress that has been 
made in recent years, there remains a need for further 
research in this area [8, 9].

The aim of the study was to evaluate the role of US 
testing in RA management with regards to conclusions 
of the Aiming for Remission in Rheumatic Arthritis: 
a randomized trial evaluating the benefit of ultrasound 
in Clinical Tight Control Therapy (ARCTIC) and Targeting 
synovitis in Early Rheumatoid Arthritis (TaSER) [10, 11] tri-
als. Both trials failed to demonstrate the benefits of using 
a US test to monitor patients treated according to the T2T 
strategy, with the result that the usefulness of a US test in 
patients with RA may be compromised [10–12].

Material and methods

A systematic literature review was conducted using 
the PubMed and Cochrane Library databases to find 
studies on employing musculoskeletal US (MSUS) in 
diagnostics and monitoring of RA. The search strategy 
was based on the following key words: rheumatoid ar-
thritis and ultrasound and their relevant synonyms (ear-
ly rheumatoid arthritis and musculoskeletal US). Only 
works published after 2015 were considered. Studies 
with results relating to the ARCTIC and TaSER studies 
were selected for analysis.

Discussion

Imaging diagnostics provides clinicians with a host 
of additional information. However, in some cases cli-

nicians end up overusing it. The marked increase in the 
number of computed tomography (CT) tests [13] is the 
best example of this.

The US tests are not as closely evaluated for their 
usefulness as CT studies as they do not involve exposure 
of the patient to ionizing radiation. Therefore, we should 
consider whether we should make extensive use of US 
tests in the management of RA. Ultrasonographic test-
ing in rheumatology has been in place for many years, 
since long before the onset of the biological treatment 
era. With the efficacy of modern biological drugs being 
much higher than previous therapies [14], perhaps the 
US test ought to be performed only in specific cases in-
stead of on a routine basis.

The key to demonstrating the usefulness of a US test 
may lie in identifying patients and clinical situations in 
which it could have a tangible impact on further treat-
ment. There are a number of reasons why a US test 
should be used selectively. 

In routine clinical practice, the time a doctor can de-
vote to each patient is limited. It stands to reason it can 
be hardly expected for a large number of joints to be 
evaluated through US testing due to its time-consuming 
nature. Therefore, many scientific studies have attempt-
ed to identify joints that could be considered the most 
representative in the course of RA.

Hand joints, in particular the metacarpophalangeal 
(MCP) and wrist joints, were most likely the most com-
mon choice, with the mean count of joints assessed 
ranging from several to a dozen or so [15–20]. Hand 
joints are an obvious choice as MCP joints are the most 
frequently affected by inflammation [19]. 

The standard GSUS and PDUS assessments are per-
formed using a semi-quantitative scale. Thus, it can be 
considered subjective. This is another concern that, in 
our opinion, is related to the attempt to use US research 
on a broad scale. This can doubtless be eliminated 
through appropriate training of physicians performing 
ultrasound examinations. Regrettably, even with exten-
sive experience of the performing physician, interpreta-
tion of the US examination may pose certain problems, 
particularly in the course of patient monitoring when ra-
diographic progression may result in confluent erosions 
[21].

Ultrasonography is not the only imaging technique 
used to diagnose and monitor RA. It can be compared 
to MRI, which allows for far more accurate imaging and 
overall assessment, including assessment for osteomy-
elitis [22, 23]. However, MRI takes a longer time to com-
plete and is more expensive due to the use of contrast 
media for the best possible sensitivity of imaging [22]. 
Therefore, it cannot be considered the examination of 
choice or one to be employed during routine visits.
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In this respect, US is superior to MRI and one should 
bear in mind that it may become the examination of 
choice in the diagnostic algorithm that provides for im-
aging examinations [24]. It is also important to note that 
the advantages of US testing include the ability to evalu-
ate more joints than MRI and evaluate structures in a dy-
namic study [25]. Additionally, new techniques, such as 
elastography, increase diagnostic sensitivity in locomotor 
system diseases, e.g. in carpal tunnel syndrome [26]. 

Whenever a new diagnostic modality is introduced, 
it should always be compared to the currently used 
method. For many years, the disease activity score (DAS/
DAS28) has been used for the monitoring of RA activity. 
It includes physical examination for tender and swollen 
joints, laboratory parameters and general assessment 
of the patient’s health status. Unfortunately, although 
designed for early RA (ERA) diagnosis, the DAS is also 
used in patients with long-standing RA (LSRA) [27]. 

This leads to situations in which pain resulting from 
destructive lesions rather than active inflammation or joint 
swelling stemming from irreversible synovial hypertrophy 
due to long-term inflammation is taken into account [27]. 
On the other hand, physical examination cannot detect 
subclinical inflammatory lesions [27]. Therefore, the cor-
relation between US findings and DAS28 scores tends to 
be weak. However, one should bear in mind that this re-
sults from differences in assessment methods rather than 
the superiority of one method over the other. 

Moreover, it is worth noting that a certain flow with-
in the synovial membrane may also be observed in in-
dividuals with no inflammatory diseases. Therefore, it 
is necessary to determine the limit from which the PD 
signal will actually be associated with inflammation 
within the synovial membrane [28]. This is an extremely 
important issue, especially when using such sensitive 
techniques as superb microvascular imaging (SMI) in 
the assessment of the synovial membrane [29].

A better correlation between US and clinical assess-
ment is achieved using measures such as the simplified 
disease activity index (SDAI) and clinical disease activity 
index (CDAI) [30–32]. 

It is worth noting a single yet salient advantage of 
the US test over the clinical evaluation methods men-
tioned above. A US examination of aching joints can 
help determine the cause of pain that can originate from 
irreversible destructive changes or active inflammation 
of the synovial membrane [33]. Such information, from 
a clinician’s point of view, may significantly impact fur-
ther therapeutic decisions. 

Unmet expectations

Given the time and resources required to introduce 
US into routine diagnostics in rheumatology, opposition 

to it should not come as a surprise [12]. Nevertheless, 
taking a critical view, one should consider whether “un-
met expectations” are a consequence of too high a hope 
regarding the use, and overuse, of US. Yet even detrac-
tors point to the fact that US is far more accurate than 
physical examination, having much higher sensitivity in 
detecting RA-specific lesions [12].

It is worth remembering at this point that RA is a dis-
ease affecting a relatively small portion of the population 
– about 1.5% of the general population. Consequently, to 
gather a large group of RA patients and provide them 
with a long-term follow-up is a task that is far from easy, 
and if we take into account differences in disease du-
ration, possible complications and therapies, a reliable 
study becomes a challenge. Therefore, a great many 
publications concern observation studies involving only 
up to several dozen subjects.

Thus, especial significance is placed on the results of 
two studies: TaSER and ARCTIC [10, 12, 34]. The studies 
included 111 and 238 subjects, respectively. The common 
feature of both trials was their research hypothesis. The 
aim was to determine whether including MSUS in the 
assessment of clinical efficacy of T2T therapy signifi-
cantly improves its efficacy compared with T2T based 
on standard assessment of the patient’s health status 
[34, 35]. Both studies failed to demonstrate increased 
efficacy of T2T therapy with MSUS [10, 34]. Nevertheless, 
it would be difficult to agree with the opinion that the 
results of both trials are disappointing in terms of MSUS 
use [12]. 

The efficacy of aggressive T2T therapies is so high 
that the application of extended diagnostic assessment 
may indeed prove to be of marginal importance. If true, 
one could conclude that imaging examinations are over-
rated and overused, which would not be a first in mod-
ern medicine, especially in conventional radiology [13]. 
Diagnostic imaging should not be a tool used in obvious 
situations, nor should it replace physical examination. 
Perhaps this is the reason for the disappointment – the 
use of MSUS was considered where it is simply redun-
dant. The main conclusion from ARCTIC and TaSER one 
should arrive at is that the T2T strategy is highly effec-
tive, which is also confirmed by ultrasound.

The ARCTIC and TaSER studies enrolled patients with 
RA in whom aggressive T2T treatment had been initi-
ated [10, 11]. The conclusions of both studies ought to 
draw one’s attention to the following facts:
•	 in ERA patients, pain is usually associated with an ac-

tive inflammatory process in the synovial membrane 
and not with destructive changes in joints,

•	 the efficacy of modern biological drugs and the T2T 
treatment strategy has been confirmed by multiple 
clinical studies.
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Thus, it raises the question whether these studies 
are a case of US examination overuse. Considering the 
carefully selected group of patients and the conclusions 
of both studies, one might fail to see a reasoning for 
conducting US examination. Naturally, one may come 
to such an opinion not until after perusing the ARCTIC 
and TaSER trials, which in our opinion makes the studies 
highly valuable. 

Clinical trials feature very strict patient inclusion 
criteria, and the protocol is closely observed through-
out the entire study. However, routine clinical practice 
tends to be strikingly different. The conclusions from the 
Corrona registry are worth bringing up for consideration 
[35]. The analysis included 5,546 patients, of whom 1,018 
(18.7%) underwent MSUS during the visits. Higher rates 
of patients with low disease activity and remission were 
reported for the MSUS group (64.9% vs. 56.8%, p < 0.01) 
[35]. The Corrona registry data are collected in routine 
clinical practice settings and the patient population is 
much more diverse than in the aforementioned clinical 
trials.

Results – selective application  
of ultrasonography testing

The lack of requirements for ultrasound scans in the 
course of aggressive T2T therapy does mean that they 
are impractical in the diagnosis and monitoring of RA 
patients. This has been proven by the ARCTIC study [10], 
for instance. In its course, a large amount of data was 
collected which allowed for a comprehensive analysis of 
various aspects of MSUS use in RA patients.

Thanks to novel therapies, radiographic progression is 
very slow. Nevertheless, it plays a key role in compound-
ing patients’ disability and impairing their social func-
tions. As such, this component of the disease should not 
be neglected, even if patients achieve remission and their 

general health status is good. An analysis of the ARCTIC 
data showed the highest odds ratio for no yearly radio-
graphic progression in patients with remission observed 
on ultrasound [36]. By all means, this is not equivalent to 
a good combined outcome, which also includes physical 
function. However, it should be emphasized once again 
that MSUS should not be considered an examination en-
abling an overall assessment of patients’ health status. 
There are a number of other parameters that affect the 
health status of patients with RA – the authors them-
selves draw attention to this fact [36].

In rheumatoid arthritis, glucocorticosteroid (GCS) 
injections are also regularly administered. An analysis 
of this type of intervention in the ARCTIC study showed 
that better outcomes were achieved when the decision 
on injections was based on PDUS rather than physical 
examination [37]. The joint swelling found during phys-
ical examination did not play a major role in the pro-
cedure’s effectiveness. The same analysis also showed 
that the use of US for guiding the injection had no sig-
nificant effect on its efficacy [37]. With experienced clini-
cians, the palpation-guided procedure is sufficient [37].

If remission is achieved, dose reduction is usually 
considered, especially in the case of biologic therapies 
and subsequently disease-modifying antirheumatic 
drugs (DMARDs), which are used as combination ther-
apies in active, often aggressive diseases, and consti-
tute a high burden. The use of PDUS in this setting may 
identify patients with subclinical inflammation. This is 
associated with a higher risk of disease exacerbation 
following dose reduction or treatment discontinuation 
in the following months [38, 39]. The use of PDUS in 
such circumstances may also reduce RA treatment costs 
by indicating a group of patients in whom treatment 
modification is not associated with an increased risk of 
exacerbation [39]. In Figures 1 and 2 active synovitis and 
remission in PDUS are presented.

Fig. 2. MCP II joint without synovitis in patient 
with rheumatoid arthritis.

Fig. 1. MTP III joint with PD synovitis (grade 3) 
in patient with rheumatoid arthritis.
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On the other hand, the lack of a PD signal is strongly 
correlated with the lack of radiological change progres-
sion in RA patients [36, 40]. Such information should not 
be underestimated from a clinical point of view. Consid-
ering that the goal of the treatment is to arrest disease 
progression, it might be advisable to add the lack of sig-
nal in PDUS examination to remission criteria [40].

Ultrasound offers a clear advantage in assessing 
subclinical synovitis, which is important for the evalua-
tion of radiographic progression risk and for the identi-
fication of patients who can maintain remission despite 
dose reduction [1, 41, 42]. Moreover, in ERA diagnosis, 
US allows for early detection of the disease and should 
be included in future classification criteria [43–45]. The 
application of a US is shown in Table I.

The results of the latest clinical trials with aggressive 
T2T therapies show that the efficacy of current therapies 
is very high [14]. Perhaps in the case of such an effective 
treatment, in which no significant therapeutic decisions 
are made, a US examination is unnecessary. The evi-
dence for this can be the conclusions drawn from two 
independent studies extensively quoted in this paper, 
i.e. TaSER and ARCTIC [10, 46].

However, US testing may provide added value in 
cases that raise diagnostic doubts among experienced 
clinicians, e.g. when deciding whether to reduce drug 
dosage, and on possible interventions, e.g. injections of 
GCS [37].

Conclusions
The musculoskeletal US examination ought to be 

considered instrumental in neither diagnostics nor 
monitoring of rheumatoid arthritis. Like other types of 
imaging examination, it has its limitations. In rheuma-
toid arthritis, only the radiographic course of the disease 
is provided, which is not the sole parameter affecting 
the assessment of a patient’s health status. In the light 
of the published research results, we should review our 
opinion on the role of US in rheumatoid arthritis. Per-
haps US should not be used on a regular basis but only 
in situations where clinical assessment is not sufficient 
to make further treatment decisions.

It is our opinion that the current analysis suggests 
that a certain framework of US examination use has 
been given – on one hand, the usefulness of US test-
ing in the aggressive T2T strategy has yet to be proven; 
on the other, when deciding on interventions, or alter-
ations and, in particular, reduction of drug dosage, US 
examination allows clinicians to be provided with key 
information.

We believe that US examination has not only re-
tained its value in rheumatoid arthritis management 

but is an exceptionally sensitive instrument, and, if used 
selectively, can facilitate proper judgment in routine clin-
ical practice. Its role has simply changed as treatment 
efficiency has increased. There is increasing evidence 
that US examination is the most beneficial whenever 
diagnostic uncertainties arise, i.e. when a firm diagnosis 
proves difficult, or there is a need to alter the existing 
treatment. 

The authors declare no conflict of interest.
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