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Abstract
Objective
Musculoskeletal ultrasound (MSUS) is an imaging technique increasingly used in paediatric rheumatology. The aim
of our study was to evaluate the extent to which MSUS may influence the diagnosis and management decisions in daily
clinical practice in paediatric rheumatology.

Methods
All child patients attending our PR unit over a 3-month period were included. A consultant rheumatologist assessed
Jjuvenile patients and weighted the need for MSUS assessment under a Likert scale from 0 (not necessary) to 5 (very
necessary) with scanning performed when the Likert score was greater than 0. The rheumatologist completed a
questionnaire used to report previous and current diagnosis, therapeutic decisions and disease activity. An assistant
rheumatologist who was blinded to the questionnaire carried out the MSUS scanning of selected joints. After MSUS
examination, a second questionnaire was completed by the consultant rheumatologist reporting changes in diagnosis
and systemic and local treatment, if applicable.

Results
We included 111 patients [73 (65.8%) female]. Fifteen (13.5%) were new patients and 96 (86.5%) follow-up patients.
Fifty-one (45.9%) patients were diagnosed with JIA. 65 (58.6%) patients qualified for MSUS. A total of 108 joints from
65 patients were clinically assessed with 93 (86.1%) joints deemed to require complementary MSUS assessment (mean
assessed joints 1.4 per patient). Of the 65 patients undergoing MSUS, 38 (58.5%) patients there was a change in diagnosis,
therapeutic decisions or both following the MSUS information.

Conclusion
MSUS may play a significant role in local diagnosis and therapeutic decisions among follow-up JIA patients and could
help in the management of rheumatic diseases in children. Further longitudinal studies are needed to confirm the impact
of MSUS in paediatric rheumatology.
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Introduction

Paediatric rheumatologists see a wide
variety of patients. The diseases tradi-
tionally considered as rheumatic include
rheumatic fever, juvenile idiopathic ar-
thritis (JIA), juvenile systemic lupus,
juvenile dermatomyositis, juvenile scle-
roderma, vasculitic syndromes, autoin-
flammatory diseases and a number of rare
conditions. Prominent involvement of
the musculoskeletal system and chronic
or recurrent inflammation of connective
tissues characterise almost all of these
conditions. Clinical examination is still
the standard method for detecting syno-
vitis and assessing disease activity in JIA
and other chronic arthritic conditions
despite MSUS being more sensitive than
clinical assessment in detecting synovitis
(1). Musculoskeletal ultrasound (MSUS)
is an imaging technique increasingly
used in theumatology, both in adults and
children (2), and has shown added val-
ue in the diagnosis and management of
these diseases in children (3, 4). MSUS
is non-ionising, quick, safe, and friendly,
making this imaging modality especially
appropriate for children.

There are a number of studies that have
shown the impact of MSUS in adult
rheumatology (5-12); however, to the
best of our knowledge there are no stud-
ies on the impact of MSUS in children.
The aim of our study was to evaluate
the extent to which MSUS could af-
fect standard procedures for diagnosis,
evaluation of disease activity as well as
treatment decisions.

Patients and methods

All juvenile patients attending our pae-
diatric rheumatology (PR) clinic at the
Gregorio Maraiion University Hospital
over a three month period were in-
cluded in the study. A consultant rheu-
matologist with 25 years’ experience
in PR assessed clinically the patients
and graded the need for MSUS under a
Likert scale from O (not necessary) to 5
(very necessary), selecting the joint or
joints to be scanned. MSUS was per-
formed on all patients where the Likert
score was greater than 0. Factors influ-
encing the Likert score included clini-
cal assessment of current or historical-
ly symptomatic joints, disease activity
and laboratory data.
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A questionnaire was created for the

study to be completed for all patients.

Patient demographics, disease history,

inflammatory activity status, diagno-

sis and current treatment were all re-
corded by the attending rheumatologist.

Following the visit, the rheumatologist

recorded the global patient disease diag-

nosis, local diagnosis, i.e. pathological
findings at joint level, or both. Any ther-
apeutic decisions were also recorded.

The questionnaire also included 4

MSUS assessment justifications:

1. Assessment of disease activity based
on inflammatory findings at joint
level.

2. Diagnosis at joint level for reasons
other than assessment of joint inflam-
matory activity, e.g. mechanical pain.

3. Evaluation of response to treatment
started or intraarticular injections
done in previous visits.

4. Other reasons, e.g. evaluation of sal-
ivary glands.

An assistant rheumatologist, with 2
years’ MSUS experience in PR and
blinded to the questionnaire, scanned
the selected joints immediately follow-
ing clinical evaluation. A complete US
examination was performed for each
scanned joint in strict adherence to the
EULAR Guidelines for musculoskeletal
ultrasound in theumatology (1, 13). The
MSUS assessment consisted of dynam-
ic examination on B-Mode and power
Doppler, with a Logic E BT12 (General
Electric Healthcare, Wuxy, China), us-
ing a linear probe (5-13 MHz) or a stick
probe (6.5-18 MHz) depending on the
depth and site of the joint.
On scanning completion, MSUS find-
ings were passed to the consultant
rheumatologist. A second question-
naire was then completed by the con-
sultant theumatologist which included
the results from scanning. The two
questionnaires were then compared
with any changes in disease activity
evaluation, global and local diagnosis,
or therapeutic decisions noted.

MSUS is a safe, non-invasive imaging

technique used extensively in general

clinical practice, therefore it is appro-
priate for the assessment of children.

The study was approved by the eth-

ics committee of the H.G.U. Gregorio

Marafion.
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Table I. Demographics and previous diagnosis in the total population and patients who

underwent MSUS.

Total Patients with MSUS
Number of patients 111 65 (58.6%)
Sex (F/M) 73/38 (34.2/65.8%) 45/20
(69.2/30.8%)
Age; mean (SD) 6.9 (5) 64(5.2)
Diagnosis n (%) n (%)
Juvenile idiopathic arthritis 51(45.9) 42 (64.6)
Conective tissue disease 13 (11.7) 2(3.1)
Hip transient synovitis 5(4.5) 3 (4.6)
Unspecific arthralgia/arthritis 17 (15.3) 10 (15.4)
Reactive arthritis 2(1.8) 2 (3.1
Mechanical back pain 3.9 0
Other discases 9 (8.1) 0
Osteoporosis 1(0.9) 0
No diagnosis (new patients) 10 (9) 6 (13.8)

MSUS: musculoskeletal ultrasound; SD: standard deviation.

Table II. Joints assessed, clinically and with MSUS.

Number of assessed joints with MSUS

Total patients (n=65) JIA (n=42) No JIA (n=23)
Knee 42 30 12
Ankle 17 11 6
Wrist 11 5 6
Hand 8 7 1
Hip 7 2 5
Elbow 6 3 3
Foot 2 1 1
Total 93 59 34

MSUS: musculoskeletal ultrasound; JIA: juvenile idiopathic arthritis.

Statistical analysis

Quantitative measures were summa-
rised in mean, range and standard devi-
ation (SD). Qualitative measures were
summarised by percentages.

Results

The study included 111 patients [73
(65.8%) female]. Fifteen (13.5%) were
new patients and 96 (86.5%) follow-
up patients. Fifty-one (45.9%) patients

Fig. 1. Muskuloskeletal ultrasound image of an ankle of 4 years-old girl. Longitudinal scan of the
anterior recess, showing tibio-talar synovitis.
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were previously diagnosed with JIA,
subcategory breakdown being: persis-
tent oligoarthritis, 30 patients (58.8%);
extended oligoarthritis, 3 patients
(5.8%); polyarticular arthritis rheuma-
toid factor negative, 9 patients (17.6%);
enthesitis-related arthritis, 6 patients
(11.8%); and psoriatic arthritis, 3 pa-
tients (5.8%). Sixty (54.1%) patients
were non-JIA patients.

Table I shows demographic data and
all previous diagnosis. Of 13 (11.7%)
patients who had connective tissue dis-
ease, 6 had juvenile dermatomyositis, 3
juvenile systemic lupuserythematosus,
2 juvenile scleroderma, 1 primary juve-
nile Sjogren’s syndrome and 1 Behget’s
disease. Of 9 patients (8.1%) with other
diseases, 2 had uveitis; 2, recurrent idi-
opathic pericarditis; 1, epiescleritis; 1,
aphthas appellants; 1, isolated nettle-
rash; 1, chronic recurrent ostemielitis;
and 1 had factor 5 Leiden deficiency.
The consultant rheumatologist judged
the need for MSUS greater than O on
the Likert scale in 65 (58.6%) patients
(mean score 3.46, range 1-5). A score
greater than 3 was accorded in 61 of
the 65 (93.8%). A total of 108 joints
from 65 patients were clinically as-
sessed and of these, 93 joints (86.1%)
underwent MSUS assessment. The
mean number of assessed joints in each
MSUS examination was 1.4, both in
JIA and no-JIA patients. In the majority
of patients just one or two joints were
assessed. Table II shows the assessed
joints with MSUS in JIA patients and
non-JIA patients (Fig. 1).

Table IIT shows the reasons for MSUS,
which were mainly diagnostic at the
joint level in non-JIA patients and for
joint inflammatory activity assessment
in JIA patients.

In 38 (57.4%) patients there was a
change in diagnosis, therapeutic deci-
sions, or both following the MSUS in-
formation. Table IV shows changes in
diagnosis at the joint level and changes
in treatment decisions following MSUS
data. Twenty patients (30.3%) under-
went changes in both local diagnosis
and treatment decisions. In 1 patient
with clinical monoarthritis in the right
wrist, a global diagnosis of oligoarticu-
lar JTA was made and a methotrexate
course of therapy prescribed follow-
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ing MSUS results. MSUS of wrist and
metacarpophalangeal joints billater-
ally was performed due to occasional
arthralgia in both wrists and persistent
right wrist monoarthritis with poor re-
sponse to non-steroid anti-inflammato-
ry drugs. MSUS elucidated synovitis
in both wrists and in right 4" compart-
ment tenosynovitis. Sixteen patients
(24.2%) saw changes in local diagno-
sis, mainly mild degrees of synovitis,
without changes in therapeutic deci-
sions. Although these joints were either
symptomatic or asymptomatic they had
a history of inflammation. The consult-
ant rheumatologist, however, did not
consider these MSUS findings relevant
in light of the clinical examination.

Of the 15 new patients, local inflam-
mation was suspected in twelve (80%).
MSUS was performed in 9 (75%) to
confirm or rule out clinically suspected
synovitis or tenosynovitis. Of the 9 pa-
tients who underwent MSUS, four had
been previously diagnosed (2 had JIA,
1 hip transient synovitis and 1 reactive
arthritis). Mean MSUS assessed joints
was 1.5 in new patients, slightly greater
than in follow-up patients (mean 1.3).
In 3 previously undiagnosed new pa-
tients, diagnosis at joint level was
changed following MSUS (i.e. synovi-
tis) and in 2, local therapeutic decisions
were also changed.

Finally, Table V shows therapeutic de-
cision changes in JIA patients follow-
ing MSUS. Four patients increased or
started either synthetic (SDMARD) or
biological (hDMARD) disease modify-
ing antirheumatic drugs. Four patients
either decreased or stopped DMARD.
Therapeutic intra-articular corticoster-
oid injection was prescribed to 6 pa-
tients (9.1%) following MSUS, [5 JIA
and 1 with undifferentiated arthritis]. All
These injections were guided by US.

Discussion

Some literature has described MSUS in
paediatric rheumatologys; little, though,
to the best of our knowledge, evaluates
its impact on daily clinical practice. In
an effort to determine to what extent
MSUS can influence standard diagnos-
tic procedure, we performed MSUS in
65 out of 111 juvenile patients assessed
and found that more than half under-
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Table III. Reasons to ask for MSUS.

Reason Total (n=65) JIA (n=42) No JIA (n=23)
Joint activity assessment 40 (61.5%) 33 (78.6%) 7 (30.4%)
Diagnostic (local) 17 (26.2%) 2 (4.8%) 15 (65.2%)
Assessment of treatment response 8 (12.3%) 7 (16.7%) 1(4.4%)

MSUS: musculoskeletal ultrasound; JIA: juvenile idiopathic arthritis.

Table IV. Changes in local diagnosis and therapeutic decision.

Changes in local diagnosis/treatment

Total (n=65) JIA (n=42) No JIA (n=23)

No changes 28 (42.4%) 16 (38.1%) 12 (52.2%)
Changes in both diagnosis and therapeutic decision 15 (23.1%) 13 (31%) 2 (8.7%)
in joint activity assessment
Changes only in diagnosis in joint activity assessment 9 (13.8%) 9 (214%) 0
Changes in both diagnosis and therapeutic decision in 4 (6.2%) 0 4 (17.4%)
local diagnostic MSUS
Changes only in diagnosis in local diagnostic MSUS 4 (62%) 0 4 (17.4%)
Changes in both diagnosis and therapeutic decision in 2 (3.1%) 1 (2.4%) 1 4.3%)
assessment of treatment response
Changes only in diagnosis in assessment of treatment 3 (4.6%) 3 (7.1%) 0
response
JIA: juvenile idiopathic arthritis; MSUS: muskuloskeletal ultrasound.
Table V. Therapeutic decisions changes in JIA patients after MSUS.
n=14
Systemic (n=9) Local (n=6)

Introduction or increased SDMARD
Introduction or increased bDMARD
Reduction or discontinuation sSDMARD
Reduction or discontinuation bDMARD
Start NSAID

Intra-articularjoint injection

DO = L = W

- 6

sDMARD: synthetic disease-modifying antirheumatic drugs; bDMARD: biologic disease-modifying
anti-rheumatic drugs; NSAID: non-steroidal anti-inflammatory drugs; JIA: juvenile idiopatihc arthri-

tis; MSUS: musculoskeletal ultrasound.

went changes in local diagnosis, treat-
ment decisions or both with the inclu-
sion of MSUS data.

The patient cohort is representative of
our usual clinical practice with almost
half of child patients diagnosed with
JIA, many other children with connec-
tive tissue diseases or other frequent
paediatric conditions such as reactive
arthritis or hip transient synovitis.
Joints were evaluated based on cur-
rent or previous clinical symptoms
with most being referred for additional
MSUS assessment (14). With respects
to the new child patients in this group,
more research is warranted before solid
conclusions can be drawn, owing to the
limited number (15).

The added value of MSUS in our daily
clinical practice is evidenced by the
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number of diagnoses altered as a result
of MSUS examination when this data
is considered alongside clinical assess-
ment. Nevertheless, the transversal na-
ture of the study does not enable us to
draw solid conclusions as to efficacy
of treatment response; a longitudunal
study would be needed to address such
issues more fully. Nevertheless, MSUS
helped us not only to take treatment
decisions but also to increase and de-
crease drug dosage as well as proving
useful guiding the injection of intra-
articular corticoid.

The mean joints assessed by MSUS was
1.4, both in JIA patients and patients
with other rheumatic diseases. Bearing
in mind MSUS was recommended to
shed light on doubts concerning both
global and local diagnosis, a mean av-
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erage of 1.4 scanned joints should be
feasible in daily practice.

Some limitations of our study should be
addressed. The MSUS assessment was
performed by just one ultrasonographer
and thus we did not assess the reliabil-
ity of the procedure. In addition, we
used adult MSUS scanning guidelines
given the lack of stardardised scanning
methods in children. Furthermore, we
showed mainly changes in local diag-
nosis and treatment decisions, however
we do not know if those changes led to
a better outcome for our patients due to
the transversal nature of the study. In
fact, there are only a few studies on the
impact of MSUS findings on JIA out-
comes (15). Moreover, comprehensive
clinical and MSUS examination was
not performed as the joints examined
by the consultant rheumatologist were
done so according to past or current
clinical history. There was also a cer-
tain amount of subjectivity involved
in the selection of joints sent for scan-
ning. This is understandable and in part
unavoidable given the lack of universal
guidelines governing such procedures,
however, the consultant’s consider-
able clinical experience must be taken
into account. Nevertheless, this study
focused on the influence of MSUS on
routine clinical practice in a busy out-
patient clinic. Thus, MSUS assessment
was clinically driven and therefore, we
consider, appropriate for the context of
the study. Finally, the number of new
patients was too limited to draw solid
conclusions from the study group.
MSUS, therefore, can be considered a

tool which can bring evidence to light
of hitherto undetected subclinical joint
inflammation in JTA child patients in-
creasing confidence in local musculo-
skeletal diagnosis in paediatric rheu-
matology. MSUS assessment changed
local diagnosis, treatment decisions
or both in some of our child patients
suggesting a potential role of MSUS
in the assessment of joints in children.
Further longitudinal studies are needed
to confirm the usefulness and impact of
MSUS on paediatric rheumatology.
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