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Which joints and why
do rheumatologists scan
in rheumatoid arthritis
by ultrasonography?

A real life experience
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ABSTRACT

Objective. Ultrasonography (US) has
been demonstrated to improve assess-
ment of synovitis and disease activity
in rheumatoid arthritis (RA). However,
the utility and feasibility of US in RA
in clinical practice in real life is not
known. We aimed to investigate: i) the
indications for performing US in RA in
daily practice; and ii) whether the num-
ber of scanned joints varies according
to the purpose.

Methods. Consecutive patients who
had a US scan either for diagnosis or
follow-up for RA from 5 centres were
recruited. The sonographers were
asked to mark the joints that had a US
scan and grade their findings. Descrip-
tive analysis was applied to find out the
sites and the number of joints scanned
and compared according to the indica-
tions of US.

Results. Two hundred consecutive pa-
tients were recruited. The most com-
mon indication was assessing disease
activity (48.5%) followed by diagno-
sis (45.5 %). Wrists (66%) and MCPs
(63.5) were the most frequently scanned
Jjoints followed by knees (26%), PIPs
(20%). The number of joints scanned
by US was significantly higher when
performed for diagnostic purposes as
compared to assessing disease activity
and guidance for injections (p=0.001).
Conclusion. The current data highlight
differences between the numbers of
Jjoints for which that the clinician feels
necessary to perform US in real life.
This observation may be a guide when
providing recommendations regarding
which joints need to be scanned ac-
cording to the indication.

Introduction

In recent years, there have been ma-
jor changes in management of patients
with rheumatoid arthritis (RA). Ac-
cording to the recommendations by the
experts, the ultimate target of treatment
has been set as a state of remission (1).
It has also been recommended that the
follow-up of patients should be done
using a composite index and treatment
should be modified until remission is
achieved. However there are limita-
tions with composite indices. Tender
joint counts are subjective and depend-

ent on patients’ threshold of pain and
may also be increased in patients with
concomitant fibromyalgia. In addition,
in patients with longstanding disease
swollen joint counts can be difficult
to assess, as chronic synovitis may not
necessarily suggest an active disease.
It has been demonstrated that muscu-
loskeletal ultrasound (US) improves
the accuracy of physical examination
(2-4). Longitudinal studies showed
that around 50% of RA patients, who
are considered to be in clinical remis-
sion according to the physician, have
subclinical disease activity detected by
power Doppler signal and that those
joints with power Doppler signal have
a 12-times higher risk of developing
erosions at follow-up (5).

In addition to its use in assessing dis-
ease activity, US is also commonly used
for diagnostic purposes. It has been
shown that US changes the initial clini-
cal diagnosis of 60% of the anatomi-
cal sites and therapy were modified in
25% of patients according to the US as-
sessment (6). Another use of US is to
improve the success of intra-articular
injections. A meta-analysis showed
that US guided injections to the wrist
resulted in greater reductions in pain at
follow-up compared to unguided (7). In
another randomised controlled trial, it
has been demonstrated that US-guided
injections performed by a trainee
rheumatologist were more accurate
than the blind injections performed
by more senior rheumatologists (8).

In view of all these advantages, US has
an increasing use in the field of rheu-
matology. The OMERACT (Outcome
Measures in Rheumatoid Arthritis in
Clinical Trials) US group have been
working on the definitions of abnor-
malities as well as scoring methods
(9-12). Also training programmes have
been developed by the EULAR US
group in order to increase the quality
of US education worldwide (13-15).
In addition to these working groups,
Targeted Ultrasound Initiative (TUI)
is an educational international group
of US experts providing guidance and
tools to rheumatologists for making US
a standard outcome in RA clinical prac-
tice (16). This initiative federates sev-
eral international countries, and aims to
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Fig. 1. TUI synovitis evaluation form: ultrasound form introduced by the TUI group to assess synovi-
tis in patients with a suspicion or diagnosis of rheumatoid arthritis.

evaluate and improve the clinical use
of US. Despite all these advantages and
efforts, there is no data about real life
practice on why and how rheumatolo-
gists perform US.

In this study we aimed to understand, in
clinical practice, the reasons why rheu-
matologists are performing US in real
life and whether there are any differ-
ences in the site and number of joints
scanned according to the indication.

Methods
A multicentre audit was conducted in-
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volving 5 rheumatologists from differ-
ent centres who have had experience
in musculoskeletal US for at least 8
years. The audit was approved by the
local ethics committee. Two-hundred
consecutive patients with established
or suspected RA who underwent a US
scan for either diagnosis or follow-up
were recruited in two months. The US
scans were made by the same rheuma-
tologist who thought US was indicated
for the patient. A standardised evalu-
ation form (i.e. TUI Form) was used
(Fig. 1). The sites which are scanned

by US, number of joints and their grad-
ing of severity (both in grey-scale (GS)
and Doppler) were recorded. The per-
centage of each indication as well as
the percentage of sites having a US as-
sessment was calculated. The number
of joints according to the indications of
US was compared by Kruskal Wallis
test, followed by a Mann-Whitney U-
test to make a pair comparison.

Results

The mean + SD age was 48.5+15 and
the symptom duration was 7.1+9 years.
RF and/or ACPA data were available in
104 patients and were found positive in
61%.

The most common indication was the
evaluation of disease activity (48.5%),
closely followed by diagnosis (45.5
%) (Table I). Wrists (66%) and MCPs
(63.5%) were the most frequently
scanned joints followed by knees
(26%), PIPs (20 %), ankles (18%) and
MTPs (12%). Elbows (5.5%), shoulders
(2.5%) and hips (0.5%) were the least
frequently scanned sites. The number of
joints scanned was significantly higher
for diagnostic purposes (meant SD:
9.749.5) as compared to monitoring
(7£5.8) (p=0.02) or guidance for injec-
tions (1.4+0.9) (p<0.001) (Table I).
There were differences in positive US
findings among groups, being higher
for injections (p<0.0001 for all of the
US findings: finding at least one joint
with GS 1, PD 1, GS >1 and PD >1)
(Table I). When analysed according to
subgroups, patients who had US for di-
agnostic purposes had fewer US posi-
tive joints when compared with patients
who had US for follow-up (p=0.002 for
any GS (+); p<0.0001 for GS >1, any
PD (+) and PD >1). Within patients
who had US for diagnostic purposes,
patients presenting with arthralgia had
less US positivity compared to others
(p=0.006 for any GS (+), p<0.0001 for
GS >1, any PD (+) and PD >1). If the
patient had a US for follow-up, then
the US positivity was higher if the US
assessment was made for monitoring
as opposed to assessing true remission
(p=0.002 for any GS (+), p=0.001 for,
any PD (+) and PD >1; p=0.04 for GS
>1). Since patients in clinical remission
had less US findings, this was also com-
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Table I. Number of patients and joints according to the indication of the ultrasound scan and the number (n) and percentage (%) of finding
any grey-scale (GS) synovitis. power Doppler (PD) and any joint with grade 2 or 3 GS and PD.

Indication Number of  Number of Any GS (+) GS score>1 Any PD (+) PD score >1
patients (%) joints
(mean+SD) n % n % n % n %
Diagnosis 91 (455) 9.7+95 64 70.3 40 44 41 45.1 27 29.7
arthralgia 48 (24) 105+9.2 27 56.2 13 27.1 12 25 5 104
early arthritis 28 (14) 102+11.3 23 82.1 14 519 15 53.6 10 357
rheumatoid arthritis 15 (7.5) 66 14 93.3 13 86.7 14 933 12 80
Disease activity 97 (48.5) 7+£58 86 88.7 72 742 76 78.4 60 619
remission 29 (145) 7.1x3.1 21 724 17 58.6 16 552 10 345
active disease 68 (34) 69+64 65 95.6 55 80.9 60 88.2 50 735
Guidance for injection 12 (6) 14+09 12 100 10 833 10 833 4 333

pared with US positivity for patients
who had a diagnostic US and it was
observed that the frequency of a US
abnormality was similar within these 2
groups.

The likelihood of having any synovitis
(GS alone or with Doppler) was highest
for large joints when compared to small
joints (e.g. shoulders GS positivity 6/10
(60%) vs. 80/639 (12.5%) in MCPs,
and any Doppler signal in knees: 34/78
(43.5%) vs. 59/639 (9.2%) in MCPs).

Discussion

The current study shows that clinicians
have different requirements when scan-
ning patients by US depending on the
indication. It was observed that in real
life, US is more frequently performed
for assessing RA disease activity, pro-
viding objective information alongside
a more subjective clinical assessment.
We also observed a difference in the
number of joints scanned, with a higher
number scanned for diagnostic pur-
poses. This is probably due to the need
of maximising the detection of inflam-
mation when there is widespread pain,
whereas for detecting ongoing synovial
activity, the choice is probably guided
by the presence of symptomatic joints
or choosing the more frequently affect-
ed sites. This approach can also explain
the difference observed in the presence
of GS and Doppler findings accord-
ing to the size of the joints: a higher
number of asymptomatic small joints
are scanned for screening purposes
whereas large joints are almost always
scanned when they are symptomatic.
Since US is an objective, non-invasive
tool with acceptable costs, it has a sig-
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nificant potential to improve RA man-
agement. Time, however seems to be
the major limitation for performing US
on a regular basis in centres equipped
with a US machine (17). The cur-
rent audit shows that rheumatologists
working in 5 different university set-
tings usually scan fewer than 10 joints
in real life, which probably is limited
by the time the clinician can spent on
US. Whether these numbers are suffi-
cient for the purpose of the assessment
is another research question.

When used for diagnostic purposes, not
only the number of joints but also the
likelihood of positivity of the US assess-
ment varied by indication. If the patient
had arthralgia and early arthritis, then
the clinicians were found to scan more
joints, however positive scans were also
lower in patients with arthralgia (any
GS: 56.2%, any PD: 10.4%), compared
to early arthritis (any GS: 82.1%, any
PD: 35.7%) and RA (any GS: 93.3%,
any PD: 80%). This may be due to the
characteristic of patients: Patients with
clinical RA are already expected to have
a higher degree of inflammation by US
compared to arthralgia. However a fur-
ther reason for the differences among
subgroups can be in case of finding a
Doppler positivity which is in compli-
ant with the clinical findings, scanning
more joints and other sites may not be
necessary for diagnostic purposes.

This audit also showed that there are
discrepancies between the rheumatolo-
gists’ clinical assessment and US. This
is best seen in the PD positivity of pa-
tients that are scanned for monitoring.
Patients who had a US for the objec-
tive assessment of remission had any

PD signal in 55% cases and a PD >1 in
35% cases, even by scanning 7 joints on
a mean. Similarly 12% of patients who
had a US scan for better understanding
the disease activity had no PD signals
and 27% did not have a PD signal >1.
This supports the contention that sono-
graphic evaluation may aid the clinical
diagnosis to varying degrees and which
has been especially important in verify-
ing clinical remission and in differenti-
ating patients who have arthralgia from
the ones with arthritis.

Regulations are variable among differ-
ent countries and the scanning protocol
may also be dependent on the rules
outlined by the regulatory policy. In
the current audit, there were no such
restrictions, therefore exactly repre-
sents the practice of the rheumatologist
guided by their own judgment.

In conclusion, this audit shows that
physicians are in need of scanning dif-
ferent number of joints depending on
the purpose of the scan. This informa-
tion is important in highlighting what
clinicians need and how they modify
their behaviour depends on the needs
and circumstances. Recommendations
may guide the clinicians in routine
practice, but besides aiming to provide
the best patient care, they also need to
be feasible increasing the applicability
of the recommendations. The present
audit may assist when providing rec-
ommendations about which joints need
to be scanned in particular indications.
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