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Practical use of musculoskeletal
ultrasonography in rheumatoid arthritis:
how to use this attractive but arduous tool
in clinical practice

Musculoskeletal ultrasonography (MSUS) is now commonly used by many
rheumatologists in clinical practice, but much work is still required for its optimization.
MSUS use in daily clinical practice should be feasible and practicable, at the same
time, not redundant. MSUS should be used as a complementary procedure and not
as an alternative to systematic clinical evaluation. MSUS can be minimally used on
demand, at the point of care, to detect subclinical synovitis. Grading and scoring by
ultrasonography in addition to clinical examination are not always required for the
regular management of individual patient.
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Musculoskeletal ultrasonography (MSUS) is
now commonly used by many rheumatolo-
gists in clinical practice, but much work is
still required for its optimization. Most rheu-
matologists, if not all, now understand the
merit of MSUS. MSUS is noninvasive, cheap,
immediately available (point of care MSUS),
applicable to several articular sites, easy to
repeat and, above all, suitable for dynamic
studies. At the same time, as its demerits, it
is pointed out that MSUS is operator-depen-
dent and time consuming. Also, it has failed
to demonstrate superior sensitivity to change
as compared with clinical examination [1.2].
According to the recent ACR recommen-
dation on the reasonable use of MSUS in
rheumatology clinical practice 3], the use of
MSUS is regarded as a complementary pro-
cedure rather than an alternative to clinical
evaluation. The added value of sonographic
assessment beyond clinical scoring and of its
feasibility in routine clinical practice (avail-
ability of equipment and trained staff, time
constraints, costs, ezc.) are not confirmed [4];
so, much work is still required before replac-
ing clinical examination to MSUS.

We should keep in mind that MSUS has

two major roles in rheumatology:

e MSUS as a complementary procedure of
clinical examination in clinical practice.

e MSUS as the objective reference standard
in clinical trials.

The outcomes used in clinical trials is not
always feasible in clinical practice. For exam-
ple, most rheumatologists must be reluctant
to calculate the total Sharp score of an estab-
lished RA patient with severe joint deformity.
Most rheumatologists judge the presence of
progression of joint destruction by simply
comparing two serial films.

Some serious rheumatologists misunder-
stand that they should use the same clinical
outcomes in clinical practice as those used
in clinical trials. Most clinical outcomes
used in clinical trials such as DAS28 can
also be applied in clinical practice. But some
outcomes such as total Sharp score, are not
always feasible in clinical practice. These
important outcomes in clinical trials might
not apply to individual patient care in clini-
cal practice. Do we have to do MSUS of 28
joints for all RA patients at each visit? Do
we need to grade the synovitis by MSUS or
calculate the global synovitis score in clinical
practice?

Future &

Medicine Geror

10.2217/ijr.15.47 © 2015 Future Medicine Ltd

Int. J. Clin. Rheumatol. (2015) 10(6), 00-00

ISSN 1758-4272 1



Special Report ohno

In this viewpoint, the problems in the evaluation
of synovitis by MSUS in clinical practice will be dis-
cussed.

Detection of subclinical synovitis for early
diagnosis

One of the most important purpose of MSUS in clini-
cal practice is to detect subclinical synovitis. Rheuma-
tologists who perform MSUS in clinical practice must
have many experiences when the diagnosis of early RA
was finally made with the findings of MSUS. In these
cases, when no synovitis is detected by clinical exami-
nation, we cannot apply the 2010 ACR/EULAR clas-
sification criteria of RA. We should once again keep in
mind that the classification criterion is different from
diagnostic criteria [5]. In clinical practice, we can diag-
nose these patients as having early RA with the help
of MSUS (Figure 1A & B). It is reported that MSUS
assessment improves the accuracy of the 2010 ACR/
EULAR criteria for identifying patients with a disease
requiring MTX treatment [6]. On the other hand, one
possible limitation of MSUS in the early diagnosis of
RA is that subclinical synovitis detected with MSUS
may include some false positive findings. There are
numbers of reports that the sensitivity of MSUS for the
detection of synovitis is better compared with clinical
examination. But the problem is that there is no golden
standard for the presence of synovitis. MSUS actually
detects more synovitis but we should know that at
least a part of subclinical synovitis detected by MSUS
might not be clinically relevant, as higher sensitivity
always results in lower specificity. It is reported that
gray scale grade 1 findings are frequently observed in
healthy control (7.8]. Another possible limitation is that,
although we all know early diagnosis of RA is required
for early treatment, at this moment, nobody knows
if this slightly earlier diagnosis made with the help
of MSUS would improve the long-term prognosis of
these patients. With MSUS, we can diagnose RA early
in patients without clinical synovitis before satisfying
the RA classification criteria, possibly a few weeks ear-
lier before these subclinical synovitis become clinically
apparent synovitis when the window of opportunity
may be still wide-open.

Detection of subclinical synovitis for
assessment of disease activity in active RA
The next question is if MSUS add any clinically rel-
evant value over routine clinical assessment in patients
with active RA. In patients with active RA, the num-
ber of joints with synovitis is the sum of clinical syno-
vitis and subclinical synovitis (Figure 1A). As long as
there is a swollen joint detected with clinical examina-
tion, the treatment should be stepped up. At this point

before clinical remission, extradetection of subclinical
synovitis by MSUS would not result in the change of
therapeutic strategy. As pointed out by Mandel, an
instrument/variable should not be redundant, that is,
not reflect an aspect of disease activity that another
instrument/variable covers inherently [4]. Of course,
MSUS might be useful to distinguish thickened joint
with fibrotic scar tissue from swollen joint with active
inflammation in longstanding RA. In my opinion, we
do not always have to use MSUS to monitor disease
activity in RA patients in clinical practice. A recent
editorial even goes so far as to suggest the scanning of
a single joint as a quick and simple MSUS measure of
disease activity [9]. We may go further to scanning no
joint in busy clinical practice.

Detection of subclinical synovitis for
evaluating remission

There are numbers of studies that show the impor-
tance of MSUS in the evaluation of remission in RA
(Figure 1C). In a met-analysis, it was confirmed that
MSUS-detected residual synovitis is frequent and pre-
dicts the risk of relapse and structural progression in
RA patients in clinical remission [10]. The problem is
that, in these studies, the definition of clinical remis-
sion is not standardized. The most stringent definition
might be the ACR/EULAR remission criteria. But,
according to this criteria, a patient is considered to
be in clinical remission even if he/she has one swol-
len joint. Thus, the predictive value of MSUS might
include joints with clinical synovitis which often show
moderate MSUS synovitis [11]. In fact, Gartner et al.
concluded that low-grade PD and GS ultrasound sig-
nals in patients in clinical remission may not necessar-
ily reflect the presence of active synovitis [12], and they
assumed that low grade MSUS findings to be oversen-
sitive. Another problem is that in most of the studies
MSUS evaluation is done only at a single point in time.
By this single point evaluation, we cannot distinguish
the states of moderate synovitis that is recovering
from severe synovitis from moderate synovitis newly
appeared in a joint that was normal. These facts might
explain the low positive predictive value of MSUS find-
ings in the prediction of structural progression.

The fate of subclinical synovitis detected
with MSUS

Figure 2 shows the hypothetical model of the fate of
subclinical synovitis detected by MSUS. The fate of a
subclinical synovitis may be classified as: rapid progres-
sor; erosive synovitis; non-erosive synovitis; persistent
subclinical synovitis; and self-limiting synovitis. Self-
limiting synovitis may include false positive findings.
We know that even a clinical synovitis does not always
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Figure 1. Numbers of joints with synovitis at different stages. (A) Progression of RA. (B) Onset of RA. (C) Remission of RA.
CE: Clinical examination; MSUS: Musculoskeletal ultrasonography; UA: Undifferentiated arthritis.
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Figure 2. The fate of subclinical synovitis (hypothesis). (A) Rapid progressor; (B) erosive synovitis; (C) non-erosive
synovitis; (C) persistent subclinical synovitis; (D) self-limiting synovitis.

result in erosive disease. Same might be true for sub-
clinical synovitis. For instance, only 12 joints (5.8%)
among 206 PD positive joints and 13 joints (3.7%)
among 347 GS positive joints at baseline evaluation
resulted in bone erosion after one year, respectively [13].
These strikingly low positive predictive values of MSUS
findings may mean that most subclinical synovitis at a
single point falls into either of non-erosive synovitis,
persistent subclinical synovitis and self-limiting syno-
vitis. So, under this hypothesis, subclinical synovitis
is not considered as a therapeutic target but one of the
risk factors of poor prognosis such as ACPA. MSUS
imaging remission where there is no subclinical syno-
vitis (Figure 1C) is not a realistic goal because subclini-
cal synovitis is often observed in healthy controls and
not all subclinical synovitis do not result in progression
of erosion or clinical relapse. Therefore, trying to treat
all subclinical synovitis might result in overtreatment.
There is no method to distinguish erosive synovitis
from non-erosive synovitis by MSUS.

Problems in MSUS grading

In the majority of recent MSUS studies, grading of
synovitis is done according to the four grade semi-
quantitative system on a scale of 0-3 (grade 0 = none,
grade 1 = mild, grade 2 = moderate, and grade 3 =
severe), according to the Szkudlarek score [14]. Stud-
ies analyzing the inter- and intrarater variability of the
above mentioned semiquantitative score have found
moderate to good agreements. Agreements tend to be
higher for the Doppler US score than for grey-scale US
findings [15-20]. For grey-scale grading, as there is no
clear definition of each severity that apply to all joints,
the severity of synovitis is subjectively judged and there
must be some overlaps between grades (Figure 3A &
B). In addition, the present grading system of the joint
is judged by the image of a single plane. In some stud-
ies, the image of the joint is acquired from a single

midline aspect of the joint, while in others, the probe
is swept across the joint to detect the most severe plane
(Figure 3C). As the pathologies are always distributed
heterogeneously within the joint, grading judged by
the midline aspect of the joint sometimes results in
underestimation. We know that synovitis in MCP2 or
MCP3 is more common on the radial side, and that
of MTP5 is more common on the lateral side. We
may miss those pathologies unless we sweep the probe
throughout the joint. In our pilot study, we observed
that the assessment in the standard, longitudinal,
dorsal-midline plane was far from an ideal method
to evaluate the severity of the entire MCP2 joint [21].
So sonographers should not forget to thoroughly scan
the joint to detect a wide range of MSUS pathologic
features. Also, grading will easily change by subtle
movement of the probe or adding extra-pressure with
the probe. These are some of the reasons for inter- and
intrarater variability in MSUS.

Another problem with the grading system is that
the present grading system does not take into account
the volume of the pathologies. It is the grade of a sin-
gle plane of the joint but not the grade of the entire
joint. For example, wrist joint with moderate synovi-
tis throughout the entire radiocarpal, intercarpal and
carpometacarpal joints is graded as grade 2, while the
same wrist joint with severe synovitis only on a single
CM joint is graded as grade 3 (Figure 4A). Accord-
ing to the present grading system, the latter could be
judged to be more severe at least numerically, but clini-
cally, the former may be more critical for the patient. It
may be useful to express the volume of the pathologies,
such as ‘diffuse grade 2 synovitis’ and ‘focal grade 3
synovitis’.

Problems in MSUS scoring
In clinical trials, some global synovitis scoring systems
are used. These scores are based on a concept of devel-
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Where should we draw the borderline?

Grade 0 on a single
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There are no facts, only interpretations.
— Friedrich Nietzsche

Figure 3. Problems in MSUS grading (1). (A) Semiquantitative grading: where should we draw the borderline? (B)
Overlaps of grades. (C) Variability of grading due to different scanning planes. As the pathologic finding in a joint
is heterogeneously distributed, the joint should be scanned entirely by multiple planes. If it is evaluated only on a

single midline aspect, it would result in undergrading.

oping an MSUS scoring system for synovitis in RA at
the patient level. Recent longitudinal studies applying
either extensive or reduced MSUS joint counts have
shown the feasibility of MSUS for following patients
under treatment. However, many differences have
been reported in the scoring system used. In a literature
review, it was concluded that it is currently difficult to
suggest a minimum number of joints to be included in
a generally accepted global MSUS synovitis score [22].
These scoring systems, applied at the patient level by
means of a multijoint MSUS assessment, might allow
an objective followup of patients under treatment and
should provide a feasible and objective instrument for
evaluating disease activity in patients with RA. These
scoring systems can be used mainly in clinical trials
for the evaluation of patient group, but for clinical use
in the evaluation of individual patient, there seems to
be some problem. The current grading system applied
at the joint level itself has some problem as mentioned
above. Is it reasonable to sum these ambiguous grades
of multiple different joints (Figure 4B)? Is it reasonable

to compare the severity of individual patient with these
scores?

Purpose of MSUS in clinical practice

There is no doubt that MSUS is an attractive tool for
the evaluation of synovitis. There are many instances
in which the evaluation of clinically swollen joint by
ultrasound are useful in clinical practice. Showing
the massive PD signal found in the swollen joint by
MSUS helps RA patients to understand what is hap-
pening in their joint. Also it can result in the patients’
decisions to accept more intensified expensive treat-
ment. Patients are happy to see the improvement of
the degree of PD signals with treatment. In patients
with fibromyalgia, the absence of pathological find-
ings shown by ultrasound can help patients to accept
the disuse of DMARD:s or corticosteroids. But much
work is still required for its optimal use, especially in
clinical practice. As stated in the ACR report, the use
of MSUS should be viewed as a complementary pro-
cedure and not as an alternative to systematic clini-
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Diffuse moderate synovitis grade 2

Focal severe synovitis grade 3

Which is more severe?

G-3 G-3
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Focal severe synovitis in two MCPs
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Figure 4. Problems in scoring using the present grading system.(A) Severity of grade: which is more severe? The
clinical severity of the joint cannot be understood by the present grading system. The volume of the pathologies
should be considered in clinical practice. (B) Global score: Mixing apples and oranges? The clinical severity of the
patient cannot be understood by the present scoring system.

cal evaluation [3]. In none of the recommendations by
ACR, the use of MSUS was not advocated when the
clinical evaluation has already established the patholo-
gies with a high level of confidence.

MSUS have added value to clinical examination to
detect subclinical synovitis. In clinical practice, MSUS
should be mainly used for patients with no clinical
synovitis for its very high diagnostic and differential
diagnostic value to diagnose early RA and confirm the
state of remission. The evaluation of disease activities
of patients with clinical synovitis, composite indices
such as DAS, SDAI and CDAI which has shown high
validity and sensitivity to change can be used. By this
approach, MSUS becomes feasible enough for utiliza-
tion in daily clinical practice for all theumatologists.

Conclusion

We should not fall into an activity trap of performing
MSUS. Sometimes, means become ends without realiz-
ing it. MSUS is one of a complementary tools to clinical
evaluation to accomplish our goal of treating to target,
and grading or scoring by MSUS are not the purpose by
itself. MSUS can be minimally used on demand, at the
point of care, to detect subclinical synovitis with thor-
oughly scanning the target joint. We should consider
the volume and serial change of the pathology. Grad-

Executive summary

ing and scoring by ultrasonography in addition to clini-
cal examination are not always required for the regular
management of individual patient.

Future perspective

US joint scores with reduced joints such as US7 for
clinical trials will be decided in the near future by lead-
ers in this field. But such scores will not be appropriate
for the care of individual patient in clinical practice.
When scanning a joint according to the reduced joint
score, a patient may point out, ‘Doctor, it is not the joint
I feel pain!” The doctor may say to a patient with active
RA, “You are in remission according to the reduced US
joint score!’ It is impossible to establish a reduced joint
score which applies to every single patient in clinical
practice. A tailor made evaluation is required.
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e |tis possible to reasonably minimize the use of time-consuming MSUS in clinical practice.
e MSUS is a complementary procedure and not an alternative to clinical evaluation.
e Present grading systems and scoring systems used for clinical trials are not suitable for evaluation of individual

patient in clinical practice.

Int. J. Clin. Rheumatol. (2015) 10(6)

fsg

future science group



Practical use of musculoskeletal ultrasonography in rheumatoid arthritis Special Report

References
Papers of special note have been highlighted as: ¢ of interest; *¢ of
considerable interest

1 Dougados M, Jousse-Joulin S, Mistretta F ez a/. Evaluation
of several ultrasonography scoring systems for synovitis
and comparison to clinical examination: results from a
prospective multicentre study of rheumatoid arthritis. Ann.

Rheum. Dis. 69(5), 828—833 (2010).

2 Mandl P, Balint PV, Brault Y ez a/. Metrologic properties
of ultrasound versus clinical evaluation of synovitis in
rheumatoid arthritis: results of a multicenter, randomized
study. Arthritis Rheum. 64(4), 1272-1282 (2012).

3 McAlindon T, Kissin E, Nazarian L ¢z a/. American
College of Rheumatology Report on reasonable use of
musculoskeletal ultrasonography in rheumatology clinical
practice. Arthritis Care Res. (Hoboken) 64(11), 1625-1640
(2012).

*  Well written report on reasonable use of MSUS.

4 Mandl P, Kurucz R, Niedermayer D, Balint PV, Smolen JS.
Contributions of ultrasound beyond clinical data in assessing
inflammatory disease activity in rheumatoid arthritis:
current insights and future prospects. Rheumatology (Oxford)
53(12), 2136-2142 (2014).

5 Aggarwal R, Ringold S, Khanna D ez a/. Distinctions
between diagnostic and classification criteria? Arthritis Care

Res (Hoboken). 67(7), 891-897 (2015).

6 Nakagomi D, Ikeda K, Okubo A ¢t a/. Ultrasound can
improve the accuracy of the 2010 American College of
Rheumatology/European League Against Rheumatism
Classification Criteria for rheumatoid arthritis to predict the

requirement for methotrexate treatment. Arthritis Rheum.

65(4), 890-898 (2013).

7 Millot F, Clavel G, Etchepare F. Musculoskeletal
ultrasonography in healthy subjects and ultrasound criteria
for early arthritis (the ESPOIR cohort). J. Rheumatol. 38(4),
613-620 (2011).

8 Witt M, Mueller F, Nigg A ez al. Relevance of grade 1 gray-
scale ultrasound findings in wrists and small joints to the

assessment of subclinical synovitis in rheumatoid arthritis.

Arthritis Rheum. 65(7), 1694-1701 (2013).

9 Grassi W, Gaywood I, Pande I ez a/. From DAS 28 to SAS 1.
Clin. Exp. Rheumatol. 30(5), 649-651 (2012).

10 Nguyen H, Ruyssen-Witrand A, Gandjbakhch F,
Constantin A, Foltz V, Cantagrel A. Prevalence of
ultrasound-detected residual synovitis and risk of relapse
and structural progression in rheumatoid arthritis patients
in clinical remission: a systematic review and meta-analysis.

Rheumatology (Oxford) 53(11), 2110-2118 (2014).

11 Schmidt WA, Schénau V, Reiche BE, Oberdorfer PD,
Ohrndorf S, Backhaus M. Grading of ultrasound Doppler
signals in synovitis: does it need an update? Rheumarology

(Oxford) 54(10), 1897-1903 (2015).
12 Gartner M, Mandl P, Radner H ¢z al. Sonographic joint

17

20

21

22

assessment in rheumatoid arthritis: Associations with clinical
joint assessment during a state of remission. Arthritis Rheum.

65(8) 2005-2014 (2013).

Funck-Brentano T, Gandjbakhch F, Etchepare F ez al.
Prediction of radiographic damage in early arthritis
by sonographic erosions and power Doppler signal:

a longitudinal observational study. Arzhritis Care Res
(Hoboken). 65(6), 896-902 (2013).

Szkudlarek M, Court-Payen M, Jacobsen S, Klarlund M,
Thomsen HS, ostergaard M. Interobserver agreement in
ultrasonography of the finger and toe joints in rheumatoid
arthritis. Arthritis Rheum. 48(4), 955-962 (2003).

Koski JM, Saarakkala S, Helle M ¢z a/. Assessing the intra-
and inter-reader reliability of dynamic ultrasound images in
power Doppler ultrasonography. Ann. Rheum. Dis. 65(12),
1658-1660 (2006).

Naredo E, Collado P, Cruz A et al. Longitudinal power
Doppler ultrasonographic assessment of joint inflammatory
activity in early rheumatoid arthritis: predictive value in
disease activity and radiologic progression. Arthritis Rheum.

57(1), 116-124 (2007).
Bruyn GA, Naredo E, Méller I ez al. Reliability of

ultrasonography in detecting shoulder disease in patients
with rheumatoid arthritis. Ann. Rheum. Dis. 68(3), 357-361
(2009).

Cheung PP, Dougados M, Gossec L. Reliability of
ultrasonography to detect synovitis in rheumatoid arthritis:
a systematic literature review of 35 studies (1,415 patients).

Arthritis Care Res. (Hoboken) 62(3), 323-334 (2010).
Bruyn GA, Pineda C, Hernandez-Diaz C ez a/. Validity of

ultrasonography and measures of adult shoulder function and
reliability of ultrasonography in detecting shoulder synovitis
in patients with rheumatoid arthritis using magnetic
resonance imaging as a gold standard. Arthritis Care Res

(Hoboken) 62(8), 1079-1086 (2010).

Vlad V, Berghea F, lagnocco A ez al. Inter & intra-observer
reliability of grading ultrasound videoclips with hand
pathology in rheumatoid arthritis by using non-sophisticated
Internet tools (LUMINA study). Med. Ultrason. 16(1),
32-36 (2014).

Ikeda K, Seto Y, Narita A ez a/. Ultrasound assessment

of synovial pathologic features in rheumaroid arthritis

using comprehensive multiplane images of the second
metacarpophalangeal joint: identification of the components
that are reliable and influential on the global assessment of
the whole joint. Arthritis Rheumatol. 66(3), 523-532 (2014).
Describes the importance of scanning the entire joint by
multiple planes.

Mandl P, Naredo E, Wakefield R] ez al. A systematic
literature review analysis of ultrasound joint count and
scoring systems to assess synovitis in rheumatoid arthritis
according to the OMERACT filter. J. Rheumatol. 38(9),
2055-2062 (2011).

fsg

future science group

www.futuremedicine.com



