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ABSTRACT

Objective. US and MRI play a signifi-
cant role in the diagnosis of rheumatic
diseases and in monitoring treatment
response. This systematic review sum-
marises and evaluates available evi-
dence on the value of low-field MRI
compared to US in rheumatic diseases.
Methods. A computerised literature
search was conducted by a single re-
viewer to identify relevant published
articles on the diagnostic accuracy of
low-field MRI compared to US in rheu-
matic diseases. The literature search
comprised the period from January
1998 to September 2013.

Results. The search yielded a total of
1055 articles that were reviewed by title
or abstract, finally, 23 articles fulfilling
all inclusion criteria were included in
the analysis. Our results show that low-
field MRI is probably more sensitive
than US in the detection of erosions,
due to its higher multiplanar capacity.
In OA there was a good correlation be-
tween US and MRI measurements for
cartilage thickness and for effusion in
the superior and in the lateral recesses.
Conclusion. There are still few studies
comparing US and low-field MRI for
their diagnostic and prognostic value
in rheumatology and it is currently dif-
ficult to draw any firm conclusions on
the preferred imaging technique to an-
swer specific clinical questions.

Introduction

Many exciting advances have been
made over the last decade within the
field of imaging in rheumatic diseases.
Although radiographs continue to be the
most widely used tool, magnetic reso-
nance imaging (MRI) and ultrasonog-
raphy (US) offer advantages through
more sensitive depiction of inflamma-
tory and destructive changes (1). In
addition, MRI and US allow disease
diagnosis in its early stage, with the
important advantage of initiating appro-
priate therapy and tightly controlling
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the course of the disease. The concept
of low-field dedicated MRI (D-MRI)
and US in rheumatology is more simi-
lar than usually thought. Both devices
can be used mainly for peripheral joints,
evaluating synovitis and, at least in part,
structural damage. They can be used as
an adjunct to diagnosis and follow-up,
in some instances as continuation of the
clinical examination. D-MRI equipment
is far cheaper than high-field MRI in
terms of acquisition and maintenance,
and patients can stay in a more comfort-
able position during image generation.
This fact implies a higher compliance
with the possibility of performing fol-
low-up studies with multiple examina-
tions. Dedicated MRI of hands and feet
has been shown to perform comparably
well as high-field MRI in terms of sen-
sitivity and specificity to detect syno-
vitis and bone erosions in rheumatoid
arthritis (RA) (2, 3). However, low-field
MRI is less sensitive than high-field
MRI to evaluate bone marrow oedema
(2). It also needs a longer time for im-
age acquisition and often has a rather
small field of view, which makes im-
possible to depict the whole hand in-
cluding wrist and finger joints with one
single positioning in the gantry (9). US
can also demonstrate synovial prolifera-
tion and effusion within joints, tendon
sheats and bursae as well as cortical
bone changes, but is not as sensitive as
MRI in detecting bony erosions in areas
where a good acoustic window cannot
be obtained (4, 5).

A direct comparison between D-MRI
and US has only rarely been performed.
This study is concerned with a system-
atic review of the papers where these
techniques were compared in patients
with musculoskeletal diseases.

Methods

A computerised literature search was
conducted by a single reviewer to iden-
tify relevant published articles on the
diagnostic accuracy of low-field MRI
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compared to US in rheumatic diseas-
es. Articles were retrieved through an
extensive PubMed search using the
MeSH terms “arthritis”, “osteoarthri-
tis”, “rheumatic” in combination with
“magnetic resonance” and “US”. The
literature search comprised the period
from January 1998 to September 2013.
Only publications in English were con-
sidered. Review papers, case reports,
editorials, letters and comments were
excluded. References from the selected
articles were also examined in search
of additional studies meeting the inclu-
sion criteria. For the purpose of this
study, low-field MRI was defined as
MRI obtained with a machine with a
magnetic field strength <0.6 Tesla.

Results

Study characteristics

The search yielded a total of 1055 ar-
ticles, which were reviewed by title or
abstract; of these, 77 were found eligi-
ble and retrieved as full-text articles for
complete analysis (Fig. 1). Finally, 23
articles fulfilling all inclusion criteria
were included in the analysis. Table I
summarises some of the characteristics
of the results of the study. Details of
MRI, including type of device and use
of intravenous contrast agents, and US,
including type of device, transducer
and use of Doppler, were recorded and
compared. Clinical data included in the
table were number of patients, type of
rheumatic conditions, target lesions
and joints evaluated. The 23 selected
studies were strikingly different as far
as design and rheumatic condition are
concerned; as a result, a formal meta-
analysis was not attempted.

Erosions

Eight studies, including a total of 241
patients and 9 controls, compared the
accuracy of US and dedicated MRI in
the detection of erosions. Backhaus et
al. compared conventional radiogra-
phy, bone scintigraphy, US and MRI
with precontrast and dynamic postcon-
trast examinations in 60 patients (840
finger joints) with various forms of ar-
thritis. The authors showed that US is
suboptimal for the detection of erosions
compared to MRI. In fact, US identi-
fied erosions in 33 patients (66 joints),

1055 retrieved articles

77 potentially relevant
articles selected after
reading the title and / or
abstract

|

978 articles excluded

|

54 articles were not eligible because:
-High field MRI
-Language
-Review papers, letters, case
reports, comments

23 articles finally selected

Fig. 1. Flowchart of the articles selected for the review.

while 3D MRI with slice thickness of
I mm detected erosions, especially in
MCP joints, in 53 patients (261 joints).
Erosions with enhancement were evi-
dent in 10 patients (35 joints), while
erosions without enhancement were
found in 51 patients (220 joints) (6).
All 60 patients received DMARDs af-
ter completion of this initial diagnostic
investigation. Forty-nine/60 patients
underwent a follow-up assessment two
years later with an increased number
of erosions seen with both methods.
This is an expected result because ero-
sive lesions tend to increase in size
over time and thus become detectable
for both modalities. The efficacy of
DMARDs treatment on synovitis was
demonstrated by the fact that erosions
with enhancement decreased in num-
ber whereas those without were signifi-
cantly increased two years later (7).

These findings were not confirmed by
a seven-year follow-up study of RA
patients by Scheel et al. In this study,
12 (9%) of 128 eroded joints were de-
tected by US at baseline with a subse-
quent increase to 62 (49%) at follow-
up examination. A possible reason for
the small number of erosions detected
by US at baseline is the suboptimal
quality of the US devices, which had a
low resolution and needed an acoustic
standoff pad. In addition, neither the
ulnar nor the radial aspects of the joints
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were evaluated by US. A high number
of erosions were already detected at
baseline by MRI, explaining the lack
of significant further progression at
follow-up (8).

In a recent study by Schmidt et al.,
26 patients with mild or moderate RA
were examined clinically, by US and by
gadolinium-enhanced low-field MRI at
baseline, and after 6 and 12 months. US
and MRI were significantly more sen-
sitive than conventional radiography
to detect patients with erosive disease.
However, when comparing all 78 ex-
aminations, significantly more MRI
than US examinations detected erosive
disease. The number of patients with
erosive disease found by MRI or US
increased slightly, but not significantly,
over time (9).

Wiell et al. evaluated the sensitivity
and specificity of US in the detection
of erosions, with MRI as the reference
standard method (10). US exhibited a
sensitivity of 56% for the MCP joints,
57% for the PIP joints, 0% for the DIP
joints with a specificity of 93%, 88%
and 99%, respectively. US and MRI
showed high concordance (85% to
100%) for erosive changes.

In a series of 50 patients studied by
Broll et al., US showed a sensitiv-
ity and specificity for bone erosions
of 38% and 100%, with conventional
radiography as the reference method.



With low-field MRI, sensitivity and
specificity were 58% and 83%, respec-
tively (11). The detection of erosions
by US was also highly specific, but
lacked sufficient sensitivity. The low
sensitivity for erosions in this study
may be due to their low incidence in
early arthritis patients.

Mgller Dghn et al., with multidetec-
tor CT as the reference method, evalu-
ated whether bone erosions in RA MCP
joints detected with MRI and US rep-
resent true erosive changes (12). In this
analysis MRI exhibited a sensitivity,
specificity and accuracy of 65%, 96%,
90%, respectively. For US the corre-
sponding figures were 30%, 92%, and
80%. Both techniques showed high
specificity in detecting bone erosions,
even in radiographically non-eroded
joints. The moderate sensitivity indi-
cates that more erosions than those
detected using MRI and US were pre-
sent. The same authors combined MRI
and US in a follow-up study of 52 TNF
antagonist-treated patients at 6 and 12
months. The proportion of patients with
regression, progression or no change of
erosion scores/volumes at 12 months on
radiography and CT was 0.06, 0.82 and
0.12 for MRI, and 0.27, 048 and 0.24
for US (13).

Synovitis

Fourteen articles, for a total of 503 pa-
tients and 15 controls, compared US
and low-field MRI in the evaluation of
Synovitis.

In the study by Backhaus et al., synovi-
tis was detected by US in all 60 RA pa-
tients (438 finger joints) whereas MRI
enhancement was present in 54 patients
(381 finger joints). At follow-up, syno-
vitis was significantly reduced in all pa-
tients with both techniques (6, 7).

A similar significant reduction in synovi-
tis was seen in another study by both US
and MRI (8). The number of joints with
US synovitis decreased after 7 years
from 106 to 66. The corresponding fig-
ures for MRI were 80 and 53 joints.

In the study by Schmidt ez al., both US
and MRI had a comparable sensitivity
when examining synovitis (9). US de-
tected synovitis in 22 patients at base-
line, in 21 patients after 6 months and
in 21 patients after 12 months, while
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the corresponding figures for MRI
were 26, 22 and 18. PD-US signals
were present in 14 patients at baseline,
in 14 patients after 6 months and in 10
patients after one year.

In the study by Wiell ez al., US showed
a sensitivity for synovitis, with MR as
the reference standard method, of 70%
on MCP joints, 50% on PIP joints and
40% on DIP joints with a specificity of
88%, 88% and 87%, respectively (10).
In the 50 patients studied by Broll et
al., US showed a sensitivity of 94%
and a specificity of 50% in the detec-
tion of synovitis, while PD-US showed
a sensitivity of 72% and a specificity
of 94% (11). The values of sensitivity
and specificity of low-field MRI in the
detection of synovial thickening were
respectively 76% and 75% with con-
trast enhancement and 80% and 20%
without use of contrast agent.
Horikoshi et al. compared MRI and US
in the detection of joint inflammation in
6 RA patients. Joint inflammation was
detected in 74/156 joints by GS-US,
10/156 joints by PD-US, and 38/132
joints by MRI. Using PD-US as a ref-
erence, sensitivity of MRI in detection
of synovitis was 80%. Using MRI as
a reference, sensitivity of PD-US was
21%. Specificity of PD-US was higher
than that of MRI. Overall agreements
between GS-US and MRI and between
PD-US and MRI were 0.56 and 0.76,
respectively. Using MRI as a reference,
sensitivity and specificity of GS-US
were 0.71 and 0.5 and those of PD-US
were 0.21 and 0.98, respectively (17).
In a recent study, Foltz et al. demon-
strated that in a sample of 85 RA pa-
tients with low level of disease activity
who were followed up prospectively
over a period of one year, the base-
line PD synovitis count (the number of
joints at baseline for which the power
Doppler signal indicated synovitis)
predicted relapse incidence and the
baseline PD synovitis grade predicted
disease progression, while MRI was
not predictive of these outcomes (16).
This finding was explained by the high
sensitivity of MRI, which may identify
non-pathogenic synovitis.

Of the 1540 hand joints examined by
Ogishima et al., 294 (19.1%) were di-
agnosed with clinical synovitis, 218
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joints (14.1%) with subclinical syno-
vitis, and the remaining 1,028 joints
(66.8%) were synovitis-free on clinical
examination and imaging. For the diag-
nosis of subclinical synovitis, MRI was
significantly more sensitive than PD-US
and the combination of PD-US and MRI
was more useful than PD-US or MRI
alone. Follow-up radiographic exami-
nation of 30 patients demonstrated that
joints with subclinical synovitis detect-
ed by MRI or PD-US are more likely to
show bone erosions (18). The discrep-
ancy between the results of Foltz’s and
Ogishima’s studies may be due to the
different magnetic field strengths of the
MRI machines and the use of contrast
medium agent only in Foltz’s study.
Boesen et al. studied the MRI and US
changes in the wrist of 25 RA patients 4
weeks after an US guided intrarticular
injection of etanercept or methylpred-
nisolone (14). Both the global MRI
synovitis score and PD-US (calculated
as colour fraction) did not significantly
differ at the 4-week follow-up.

Also in a study by Fiocco et al., 27 pa-
tients with resistant knee synovitis due
to seronegative spondyloarthritis un-
derwent four bi-weekly IA injections of
etarnecept (19). At the study end, clini-
cal and imaging outcomes were signifi-
cantly reduced compared to baseline.
There were significant correlations be-
tween clinical and biological markers
and the synovial thickness measures by
MRI and US.

Ohrndorf et al. evaluated wrist and fin-
ger joints in 15 RA patients by grey-
scale, PD and contrast-enhanced ul-
trasonography (CE-US) and compared
these findings with MRI (20). US was
performed at baseline and after three,
six and twelve months, before and after
achange of medical treatment. MRI was
carried out at baseline and 12 months
and used as reference method. CE-US
and MRI were significantly correlated,
more than CE-US and grey-scale US.
In 2006 Scheel et al. evaluated a new US
score suitable for evaluation of PIP and
DIP joint synovitis in RA patients, using
MRI as gold standard (15). The detec-
tion of synovitis by US in the palmar
and dorsal sides showed a good concord-
ance with MRI, with an AUC of 0.85 for
MCP joints and 0.96 for PIP joints.
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In a more recent study, Boesen et al.
compared low-field MRI with US Dop-
pler measurements in the wrist joint
of patients with RA (21). The authors
found a good correlation between US-
colour fraction and MRI bone marrow
oedema RAMRIS score but only a
moderate correlation between US-CF
and total MRI synovitis score. Both im-
aging modalities detect inflammation,
although probably showing different
aspects of the inflammatory process.
The correlation between US colour
Doppler signals and MRI bone marrow
oedema was also shown by Schmidt et
al. (9).

Tenosynovitis

Four studies including a total of 111
patients compared the accuracy of US
and dedicated MRI in the detection of
tenosynovitis.

Backhaus et al. found MRI to be more
sensitive than US in the detection of ten-
osynovitis. In their study tenosynovitis
of at least one flexor tendon sheath was
seen in 66 fingers by US and in 103 fin-
gers by MRI. Extensor tendon tendonitis
was detected in 15 fingers by US and in
33 fingers by MRI (6). At the two-year
follow-up, tenosynovitis of the flexor ten-
don sheaths and tendonitis of the exten-
sor tendon were decreased significantly
in all patients by MRI, while US tendo-
nitis was significantly increased (7). On
the contrary, an increased sensitivity of
US compared to MRI for the detection
of tenosynovitis was seen by Schimdt et
al. (9). US detected tenosynovitis in 12
patients at baseline, in 10 after 6 months
and in 8 patients after 12 months, while
the corresponding figures for MRI were
9,4 and 2 patients.

In the study by Wiell et al., MRI was
the reference standard method to cal-
culate the sensitivity and specificity of
US in the evaluation of tenosynovitis
(10). Sensitivity was of 38% at the
MCP joint level, 100% at PIP joints
and 67% at DIP joints; specificity was
99%, 86% and 98 %, respectively.

Enthesopathy and tendinopathy

Three articles for a total of 70 patients
and 10 controls, analysed US and
low-field MRI in the evaluation of en-
thesopathy and tendinopathy. Kamel et

al. compared the diagnostic efficacy of
US and MRI in subjects with seronega-
tive spondyloarthropathies and heel en-
thesopathy without typical radiographic
evidence (22). MRI was less sensitive
than US in detecting the early changes
of enthesopathy. Fatty degeneration of
the affected tendon appeared late in
MRI, while it was detected earlier us-
ing US. MRI was not able to detect any
calcification at the insertion site, while
US images clearly showed them. US
showed loss of normal fibrillar echotex-
ture of the tendon in all patients, lack of
its homogeneous pattern with blurring
of the tendon margins in 56.2%, and ir-
regular fusiform thickening in 79.4%.
MRI showed intermediate T1 signals,
associated with irreversible fatty infil-
tration, in all patients, tendon enlarge-
ment in 62.5%, and loss of the normal
flattened hypointense appearance, focal
thickening and rounded configuration
at the insertion site in 31.2%.

Wiell et al. described US and MRI find-
ings at painful Achilles tendons and en-
theses in patients with and without spon-
dyloarthropathy and in healthy controls
(23). A total of 74 Achilles tendons and
entheses were examined by grey-scale
and PD-US, and 37 were also examined
by MRI. US and MRI detected a similar
frequence of inflammatory changes, but
MRI discovered slightly more intraten-
dinous changes (tendon enlargement,
oedema and peritendonitis) than US.
In contrast, US but not MRI detected
calcifications and enthesophytes, while
erosions were found with the same fre-
quency by the two imaging modalities.
In order to demonstrate the intratendi-
nous distribution of injected glucocorti-
coid, Boesen et al. examined three pa-
tients with Achilles tendonitis by MRI
and US (24). Injections were placed
in the pathologic areas of the tendon
guided by US. MRI and US were per-
formed before and 60 minutes after in-
jection and a final, follow-up MRI was
performed one month later. On colour
Doppler, all patients initially had intra-
tendinous hyperaemia, while no periten-
dinous hyperaemia was found. Prior to
the injection, the median colour fraction
was 20% and decreased to 0.5% at fol-
low-up one month later. In all three cas-
es, the tendons on grey-scale US were
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spindle-shaped with a heterogeneous in-
ternal echo pattern. These US grey-scale
findings did not change during follow-
up, although the clinical condition im-
proved and the hyperaemia disappeared.
Using MRI, all patients showed patho-
logical high signal changes in the thick-
ened area of the tendon on the STIR and
TME sequences while none had bone
marrow oedema. The injected substance
was visualised with MRI intratendi-
nously, both inside and proximal to the
pathological area in all patients on the
TME sequences, and the signal due to
the injected steroid persisted on the fol-
low- up scan approximately 60 minutes
post-injection. One-month follow-up
showed a total regression of pathologi-
cal high signal on both the STIR and the
TME sequences in all patients.

Osteoarthritis

Three articles, for a total of 145 patients
and 16 controls, analysed US and low-
field MRI for imaging osteoarthritis
(OA). Tarhan et al. evaluated 58 pa-
tients with symptomatic knee OA and
16 controls (25). The knee joint was
evaluated for femoral condylar cartilage
changes, effusion, synovial thickening
and popliteal cysts. Cartilage abnormal-
ities were found by US examination in
all patients and by MRI in 97% of them.
The majority of OA knees had effusion
(70% by US and 85% by MRI); syno-
vial thickening was observed in 34%
of patients by US and in 50% by MRI,
popliteal cysts were detected in 40% of
knees using US and in 35% using MRI.
US and MRI measurements of the car-
tilage thickness were correlated with
each other in the controls and the symp-
tomatic knees.

Song et al. published two articles in 2008
and in 2009 using CE-US compared to
contrast-enhanced MRI in patients with
knee OA (26, 27). These authors dem-
onstrated highly vascularised synovitis
by CE-US, which was more sensitive
than B-mode or PD-US, in comparison
with contrast-enhanced MRI. By using
the contrast medium agents and time/
intensity analysis, pathological find-
ings were observed by US in 95% of
knees and by CE-MRI in 82%. Time/
intensity analysis by US proved to be
a valid method to assess inflammatory



processes in OA of the knee. MRI and
US showed a similar efficacy in detect-
ing effusion in the superior or lateral
recess irrespective of whether contrast
medium was used or not.

The aim of the second study was to
evaluate CE-US as a tool to assess and
monitor the degree of synovial hyper-
vascularisation after intra-articular
treatment with two different doses of
icatibant (bradykinin receptor-2 antag-
onist). At baseline there were no sig-
nificant differences between the three
subgroups treated with placebo, and
icatibant 500 mg or 2000 mg in terms
of pain at rest and during activity, syno-
vial hypertrophy in the lateral recess,
CE-US (slope values), PD-US findings
in the superior recess and effusion in
the superior and lateral recess on MRI
or CE-MRI. At follow-up, there was a
good correlation between US and MRI
concerning the presence of effusion in
the superior recess, effusion in the lat-
eral recess and contrast enhancement.

Discussion

US and MRI play a significant role in
the diagnosis of rheumatic diseases and
in monitoring treatment response (11).
This systematic review summarises
the available evidence on the value
of low-field MRI compared to US in
rheumatic diseases. The number of ar-
ticles dealing with this topic is limited
if compared to the number of articles
comparing high-field MRI and US. In
addition, this review has the limitation
that a single observer searched and an-
alysed the papers.

Our results show that low-field MRI is
probably more sensitive than US in the
detection of erosions, due to its higher
multiplanar capacity. This occurs in
spite of the fact that MRI cannot evi-
dence bone but only the bone marrow,
and eventually the water, within it. US
detection of erosions in a bone phantom
model is a valid and reliable method
when the erosions are at least 1 mm
deep and 1.5 mm wide (30, 31). One
problem with US is that some parts of
the joint may be relatively inaccessible,
for example, the radial and ulnar aspects
of some MCP joints (32). In addition,
there are few sonographic features that
enable absolute discrimination between

Low-field MRI vs. US in rheumatology / E. Aleo et al.

cortical irregularities and erosions. Cor-
tical defects may be present in normal
individuals and are commonly seen in
the capitate, hamate, and base of the 2"
metacarpal bone; some of them may be
due to perforating nutrient vessels or
insertion sites of interosseous entheses.
Discriminating these normal findings
from erosions may be difficult, particu-
larly for the inexperienced sonographer
(28).

In the majority of the studies there was
a good agreement between US and
MRI for the detection of synovitis.
PD-US has improved sensitivity for
synovial inflammation compared with
colour Doppler US and is preferred for
this reason. In addition, positive power
Doppler signal on US has been shown
to correlate well with clinical disease
activity within a joint and can be used
as a quantitative indication of synovial
inflammation (29, 33-36). CE-MRI
yields excellent information about syn-
ovitis (37). There is no definite answer
on which method is more sensitive in
evaluating tenosynovitis, whereas US
was significantly more sensitive to de-
tect early changes of enthesopathy. This
is probably due to its superior anatomi-
cal representation of the soft tissues, to
the difficulty to perform MRI dynamic
examination of the tendons, and to the
anatomical composition of the tendons
that are virtually devoid of water.

In OA there was a good correlation
between US and MRI measurements
for cartilage thickness and for effu-
sion in the superior and in the lateral
recess. However, the number of articles
is modest, probably because D-MRI is
not the preferred technique for visual-
ising the cartilage.

US and MRI have advantages and dis-
advantages that should be considered
when deciding which modality to use in
a particular patient. US allows the op-
erator to make a clinical assessment of
the patient at the time of imaging, and
to examine the contralateral side or ad-
ditional joints. It is more readily avail-
able in many centers and is cheaper
than MRI. However, D-MRI machines
are patient-friendly and not expensive.
Among the potential difficulties with
US assessment of the joints are the in-
ability to compare temporal changes di-
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rectly at the time of scanning, non-vis-
ualisation of the internal bone structure,
inability to assess bone oedema, and
inherent operator dependence of the
technique. US can also be time consum-
ing and has a long learning curve for the
inexperienced operator. MRI has the
advantage of providing a more global
view of the joint, including the articu-
lar surfaces and internal bone struc-
ture. The disadvantages of using MRI
include motion artifacts, the increased
time necessary for the examination, and
the potentially invasive administration
of a contrast agent. Contraindications to
MRI also remain a problem in some pa-
tients, and in these cases US and radio-
graphy will be required (32).

The dichotomy between MRI and
US could be a past issue. A new tech-
nique that fuses MRI and US images
has been developed. Iagnocco et al.
investigated the role of a new hybrid
imaging modality, integrated in the US
equipment and derived from a real-
time MRI and US fusion process, in the
hand and wrist joints of a small group
of rheumatic patients (38). They ob-
served excellent agreement in the fused
images’assessment of osteophytes in
OA patients and bone erosions in RA
patients. This new modality therefore
enhances the information provided
by the individual techniques, with the
potential to improve anatomical and
functional correlations. In particular, its
major advancement could be the possi-
bility of susbstituting the paramagnetic
i.v. contrast agent with Power Doppler.
There are still few studies comparing
US and low-field MRI for their diagnos-
tic and prognostic value in rheumatol-
ogy and it is currently difficult to draw
any firm conclusions on the preferred
imaging technique to answer specific
clinical questions. In particular, most
of the existing studies have been per-
formed in RA and information on other
forms of arthritis, such as psoriatic ar-
thritis or gout, are lacking. In addition,
only very few healthy controls were in-
cluded in the examined papers, making
difficult to understand the specificity of
the findings. Further comparative stud-
ies are needed to understand the relative
efficiency of these techniques in a larg-
er spectrum of rheumatic conditions.
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