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Ultrasound may improve patient care
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It has been demonstrated sufficiently that ultrasound exami-
nation is more sensitive than clinical examination for detect-
ing various arthritic components such as enthesitis, crystal
deposits, and especially synovitis—the latter being the key
component in many rheumatological diseases and may further
be of help in defining the degree of disease activity.

With the better sensitivity for detecting synovitis, ultra-
sound examinations have been shown to detect subclinical
joint involvement resulting in the detection of more joints with
synovitis in early and established rheumatoid arthritis (RA)
than clinical examination illustrating a low association be-
tween the clinical and ultrasound examinations of joint in-
volvement [1]. This has resulted in the incorporation of
ultrasound-detected synovitis in the EULAR/ACR classifica-
tion criteria for RAwhere the ultrasound findingsmay assist in
establishing a more elaborate joint involvement. Synovitis is
classically scored from 0 to 3 according to the degree of se-
verity and grades 0–1 are often considered a normal finding—
especially in the feet where synovitis-like changes may be
seen in the metatarsophalangeal joints (MTPs) [2]. These find-
ings are likely to be related to pressure on the feet from walk-
ing reinforced in overweight patients. This challenge is valid
in both very early and in established arthritis patients [3, 4].
However, a recent study has highlighted that even grade 1 in
the MTPs may improve in patients with established RAwhen

initiating treatment [4] pinpointing that cutoffs for what con-
stitute synovitis by ultrasound but also for MRI need to be
established for diagnostic purposes. Though it may be natural
to challenge the reliability of ultrasound for assessing synovi-
tis, ultrasound has a higher degree of reliability than the clin-
ical joint assessment [5] that repeatedly has been shown to
have great variability among clinicians. This divergence in
joint evaluation has led to an increasing number of studies
exploring the discrepancies between clinical and ultrasound
assessments. Before the introduction of ultrasound into clini-
cal practice, assessments of tender and swollen joints were
used to define the degree of inflammatory activity in RA pa-
tients and are therefore included in all the clinical composite
scores frequently used today (DAS, DAS28, SDAI, and
CDAI) all of which are developed to be feasible in daily clin-
ical practice and very rarely involve assessment of the joints in
the feet. Recent studies, however, challenge the importance of
tender joints for assessing disease activity as the risk of having
synovitis in a clinically tender joint is low. This has been
demonstrated by a very low association between joint tender-
ness and presence of ultrasound synovitis at joint level where-
as clinically swollen joints are highly associated with ultra-
sound synovitis in established RA [6]. Furthermore, patients
with higher number of tender than swollen joints seldom reach
composite score remission, even if they had lower degrees of
ultrasound synovitis [7] both in RA and psoriatic arthritis [8]
illustrating that tender joints, at least in established RA, seem
to reflect another component of the arthritic disease than in-
flammation. The fact that in the DAS28 tender joints have
double weight when calculating the composite score index
illustrates the complexity of including tender joint when they
are not related to inflammation. Conversely, it has been shown
that patients who were concordant in terms of DAS and US
remission have a slightly lower risk of losing their remission
[9]. Several studies have further underlined that the main rea-
son for not obtaining ACR/EULAR Boolean remission is re-
lated to the levels of patient’s global assessment of disease
activity but also to tender joint count [10]. This discrepancy
between no inflammatory activity by ultrasound and clinically
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increased composite score levels is highlighting the clinical
challenge when not incorporating ultrasound into the evalua-
tion. This may result in increased use of biological treatment
in RA patients with concomitant fibromyalgia where the com-
posite scores alone may mistakenly be seen as an indicator of
increased inflammatory activity for explaining the persistent
joint pain. A study exploring this issue found that RA patients
with additional fibromyalgia were more often treated with
biological DMARDs than RA patients without fibromyalgia
[11]. Though several studies in early RA patients have found
no added value of incorporating ultrasound or MRI to a very
aggressive treat-to-target approach in all patients [12–14], the
studies do not address the role of ultrasound where there is a
discrepancy between clinical evaluation and the patient per-
ception of the disease activity which is the dominant applica-
tion in the clinic. Previous studies have shown that in joints
that may clinically be challenging to assess, ultrasound fre-
quently leads the physician to change the diagnosis and con-
sequently the planning of corticosteroid injections [15].
Moreover, ultrasound has shown improved response to local
treatment—in the ARCTIC study, it was shown that steroid
injections given only to ultrasound-verified inflamed joints
caused a reduction of clinically assessed swelling, while in-
jections when given to only clinically assessed swollen joints
had less effect on clinical swelling [16]. Even if no added
value was found by adding imaging to every clinical control
in very early RA, there is nevertheless a need for further ran-
domized studies with a longer follow-up to assess the utility of
ultrasound in monitoring of RA patients, but also studies
assessing the added value in routine clinical practice where
very tight clinical control is not applied are needed.

Ultrasound has proven to be important also in other dis-
eases due to its superiority to clinical examinations. Several
clinical assessments of enthesitis have been developed and
enthesitis is even more difficult to assess clinically than joint
synovitis. However, the associations between clinical
enthesitis and ultrasound enthesitis are low, and Doppler ac-
tivity in joints, entheses, and tendons is not associated with
clinical composite scores in SpA patients [17]. With the im-
portance of correct diagnosis of active inflammation versus
chronic changes for choice of treatment, ultrasound is a useful
tool for clinicians. The OMERACT ultrasound group has ob-
tained consensus-based ultrasound definitions of enthesitis
and on how to score ultrasound enthesitis to facilitate the
reliability [18]. In addition, for patients with gout, the deposi-
tions of crystals are easily seen by ultrasound also in asymp-
tomatic joints, tendons, and soft tissues and in patients with no
obvious clinical sign of gout. Also for gout, the OMERACT
ultrasound group has developed consensus-based ultrasound
definitions for the typical lesions (double contour, tophi, and
aggregates) [18] and recent data suggest that a treat-to-target
approach to lower urate levels causes disappearance of the
ultrasound-detected depositions [19]. Thus, ultrasound have

an added value in the clinical setting by detecting depositions
that may help in early diagnosis and in the decision of initiat-
ing urate lowering treatment as well as showing resolution of
the depositions in optimally treated patients which may moti-
vate and help the compliance of taking long-term medical
treatment.

The reliability of ultrasound as a clinical tool has often been
questioned and has previously hampered the implementation.
Ultrasound has, however, been shown to be comparable to
MRI—frequently perceived as the gold standard—in detect-
ing synovitis and tenosynovitis, and much work has been
done to increase the reliability of ultrasound by eliminating
operator dependency which is highlighted as one of the main
worries. The operator dependency reported in the literature is
mainly related to the skills and experience of the sonographers
but may also be related to the quality of the US machines—
especially the Doppler mode sensitivity. National and interna-
tional ultrasound courses are in many countries established to
ensure correct training. Consensus-based scoring systems for
joint synovitis, tenosynovitis, and enthesitis have been devel-
oped to ensure homogeneity among centers [18] and the de-
velopment of an ultrasound atlas illustrating the different
semi-quantitative scores of synovitis in different joints has
improved the reliability of scoring joint synovitis [20].
Furthermore, an ultrasound scanning app is available for en-
suring optimal image acquisition [21]. However, conditions
such as osteoarthritis and erosive osteoarthritis still pose a
challenge as a different diagnosis to other arthritic conditions
both clinically and for ultrasound and MRI.

Thus, with the low specificity of clinical evaluation, ultra-
sound stands out as an imaging tool that will improve our
clinical examination. The increasing body of evidence of the
usefulness of ultrasound as an extension of the clinical exam-
ination challenges the rheumatology community in ensuring
accessibility in daily clinical practice. The accessibility ought
to be facilitated by the rapid development of high-quality
equipment with sensitive Doppler modalities to constantly
lower prices. As may be seen in the current issue of Clinical
Rheumatology, ultrasound as a clinical tool is being developed
withinmany different rheumatological disease entities indicat-
ing a further widespread use that will improve patient care.

Compliance with ethical standards

Conflict of interest L.T. has received speakers fee from AbbVie,
Janssen, Roche, Novartis, Pfizer, MSD, BMS, and GE; H.B.H. has re-
ceived study grants from AbbVie/Pfizer and Roche. Speaker fees from
AbbVie, Bristol-Myers Squibb, Roche, UCB Pharma, and Pfizer.

References

1. Garrigues F, Jousse-Joulin S, Bouttier R, Nonent M, Bressollette L,
Saraux A (2013) Concordance between clinical and ultrasound
findings in rheumatoid arthritis. Joint Bone Spine 80(6):597–603

1716 Clin Rheumatol (2020) 39:1715–1717



2. Padovano I, Costantino F, Breban M, D'Agostino MA (2016)
Prevalence of ultrasound synovial inflammatory findings in healthy
subjects. Ann Rheum Dis 75(10):1819–1823

3. Freeston JE, Wakefield RJ, Conaghan PG, Hensor EM, Stewart SP,
Emery P (2010) A diagnostic algorithm for persistence of very early
inflammatory arthritis: the utility of power Doppler ultrasound
when added to conventional assessment tools. Ann Rheum Dis
69(2):417–419

4. Terslev L, Østergaard M, Sexton J, Hammer HB (2020) Synovial
hypertrophy without Doppler in the feet changes during treatment:
results from a longitudinal study of rheumatoid arthritis patients
initiating biological treatment. Rheumatology (Oxford)

5. Mandl P, Balint PV, Brault Y, BackhausM, D'Agostino MA, Grassi
W, van der Heijde D, de Miguel E, Wakefield RJ, Logeart I (2012)
Dougados M Metrologic properties of ultrasound versus clinical
evaluation of synovitis in rheumatoid arthritis: results of a multi-
center, randomized study. Arthritis Rheum 64(4):1272–1282

6. Hammer HB, Michelsen B, Sexton J, Haugen IK, Provan SA,
Haavardsholm EA, Uhlig T, Kvien TK (2019) Swollen, but not
tender joints, are independently associated with ultrasound synovi-
tis: results from a longitudinal observational study of patients with
established rheumatoid arthritis. Ann Rheum Dis 78(9):1179–1185

7. Hammer HB,Michelsen B, Provan SA, Sexton J, Lampa J, Uhlig T,
Kvien TK (2020) Tender Joint Count and Inflammatory Activity in
Patients With Established Rheumatoid Arthritis: Results From a
Longitudinal Study. Arthritis Care Res 72(1):27–35

8. Michelsen B, Kristianslund EK, Hammer HB, Fagerli KM, Lie E,
Wierød A, Kalstad S, Rødevand E, Krøll F, Haugeberg G, Kvien
TK (2017) Discordance between tender and swollen joint count as
well as patient's and evaluator's global assessment may reduce like-
lihood of remission in patients with rheumatoid arthritis and psori-
atic arthritis: data from the prospective multicentre NOR-DMARD
study. Ann Rheum Dis 76(4):708–711

9. Zufferey P, Scherer A, Nissen MJ, Ciurea A, Tamborrini G,
Brulhart L, Blumhardt S, Toniolo M, Möller B, Ziswiler HR,
SONAR Group and the SCQM Foundation (2018) Can ultrasound
be used to predict loss of remission in patients with RA in a real-life
setting? A multicenter cohort study. J Rheumatol 45:887–894

10. RJO F, Duarte C, Ndosi M, de Wit M, Gossec L, da Silva JAP
(2018) Suppressing Inflammation in Rheumatoid Arthritis: Does
Patient Global Assessment Blur the Target? A Practice-Based Call
for a Paradigm Change. Arthritis Care Res (Hoboken) 70(3):369–
378. https://doi.org/10.1002/acr.23284 Epub 2018 Jan 30

11. Lage-Hansen PR, Chrysidis S, Lage-Hansen M, Hougaard A,
Ejstrup L, Amris K (2016) Concomitant fibromyalgia in rheuma-
toid arthritis is associated with the more frequent use of biological
therapy: a cross-sectional study. Scand J Rheumatol 45(1):45–48

12. Dale J, Stirling A, Zhang R, Purves D, Foley J, Sambrook M,
Conaghan PG, van der Heijde D, McConnachie A, McInnes IB,
Porter D (2016) Targeting ultrasound remission in early rheumatoid
arthritis: the results of the TaSER study, a randomised clinical trial.
Ann Rheum Dis 75(6):1043–1050

13. Møller-Bisgaard S, Hørslev-Petersen K, Ejbjerg B, Hetland ML,
Ørnbjerg LM, Glinatsi D, Møller J, Boesen M, Christensen R,
Stengaard-Pedersen K, Madsen OR, Jensen B, Villadsen JA,
Hauge EM, Bennett P, Hendricks O, Asmussen K, Kowalski M,
Lindegaard H, Nielsen SM, Bliddal H, Krogh NS, Ellingsen T,

Nielsen AH, Balding L, Jurik AG, Thomsen HS, Østergaard M
(2019) Effect of Magnetic Resonance Imaging vs Conventional
Treat-to-Target Strategies on Disease Activity Remission and
Radiographic Progression in Rheumatoid Arthritis: The
IMAGINE-RA Randomized Clinical Trial. JAMA. 321(5):461–
472

14. Haavardsholm EA, Aga AB, Olsen IC, Lillegraven S, Hammer HB,
Uhlig T, Fremstad H, Madland TM, Lexberg ÅS, Haukeland H,
Rødevand E, Høili C, Stray H, Noraas A, Hansen IJ, Bakland G,
Nordberg LB, van der Heijde D, Kvien TK (2016) Ultrasound in
management of rheumatoid arthritis: ARCTIC randomised con-
trolled strategy trial. BMJ. 354:i4205

15. d'AgostinoMA,Ayral X, BaronG, Ravaud P, BrebanM,Dougados
M (2005) Impact of ultrasound imaging on local corticosteroid
injections of symptomatic ankle, hind-, and mid-foot in chronic
inflammatory diseases. Arthritis Rheum 53(2):284–292

16. Nordberg LB, Lillegraven S, Aga AB, Sexton J, Lie E, Hammer
HB, Olsen IC, Uhlig T, van der Heijde D, Kvien TK, Haavardsholm
EA (2018) The Impact of Ultrasound on the Use and Efficacy of
Intraarticular Glucocorticoid Injections in Early Rheumatoid
Arthritis: Secondary Analyses From a Randomized Trial
Examining the Benefit of Ultrasound in a Clinical Tight Control
Regimen. Arthritis Rheum 70(8):1192–1199

17. Michelsen B, Diamantopoulos AP, Hammer HB, Soldal DM,
Kavanaugh A, Haugeberg G (2016) Ultrasonographic evaluation
in psoriatic arthritis is of major importance in evaluating disease
activity. Ann Rheum Dis 75(12):2108–2113

18. Bruyn GA, Iagnocco A, Naredo E, Balint PV, Gutierrez M,
Hammer HB, Collado P, Filippou G, Schmidt WA, Jousse-Joulin
S, Mandl P, Conaghan PG, Wakefield RJ, Keen HI, Terslev L
(2019) D'Agostino MA; OMERACT Ultrasound Working Group.
OMERACT Definitions for Ultrasonographic Pathologies and
Elementary Lesions of Rheumatic Disorders 15 Years On. J
Rheumatol 46(10):1388–1393

19. Christiansen SN, Østergaard M, Slot O, Keen H, Bruyn GAW,
D'Agostino MA, Terslev L (2020) Assessing the sensitivity to
change of the OMERACTultrasound structural gout lesions during
urate-lowering therapy. RMD Open

20. Hammer HB, Bolton-King P, Bakkeheim V, Berg TH, Sundt E,
Kongtorp AK, Haavardsholm EA (2011) Examination of intra
and interrater reliability with a new ultrasonographic reference atlas
for scoring of synovitis in patients with rheumatoid arthritis. Ann
Rheum Dis 70(11):1995–1998

21. Möller I, Janta I, Backhaus M, Ohrndorf S, Bong DA, Martinoli C,
Filippucci E, Sconfienza LM, Terslev L, Damjanov N, Hammer
HB, Sudol-Szopinska I, Grassi W, Balint P, Bruyn GAW,
D'Agostino MA, Hollander D, Siddle HJ, Supp G, Schmidt WA,
Iagnocco A, Koski J, Kane D, Fodor D, Bruns A, Mandl P, Kaeley
GS, Micu M, Ho C, Vlad V, Chávez-López M, Filippou G, Cerón
CE, Nestorova R, Quintero M, Wakefield R, Carmona L, Naredo E
(2017) The 2017 EULAR standardised procedures for ultrasound
imaging in rheumatology. Ann Rheum Dis 76(12):1974–1979

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Clin Rheumatol (2020) 39:1715–1717 1717


	Ultrasound may improve patient care
	References


