











Figure 2. Computed tomography (CT; A), magnetic resonance imaging (MRI; B), and radiography (C) of the metacarpophalangeal (MCP 2-4) joints (left to
right) of a patient with rheumatoid arthritis. A coronal CT slice, the corresponding coronal T1-weighted slice and the conventional radiograph in
posterior-anterior projection are shown. Joint space narrowing scores on CT/MRI/radiography were MCP2 = 1/2/3, MCP3 = 2/3/3, MCP4 = 0/0/0.

influenced our results in the direction toward the lower
agreements in the MCP joints. The higher mobility between
the metacarpal and phalangeal bone compared to the tightly
bound wrist bones may also contribute to the lower relia-
bility of scoring the MCP joints. In recent studies by Peterfy,
et al a specially designed acrylic hand frame was used to
ensure reproducible positioning of the hand. This possibly
contributed to the high correlation to radiography’-'4. Also
in future MRI studies of JSN, fixed positioning of the joints
must be the goal.

A major advantage of the current study compared to our
previous study, and to other studies investigating JSN in
RA®7, was that an additional comparison with CT was
added. A strength of using CT is its tomographic visuali-
zation of bone with a high resolution and great contrast to
the surrounding soft tissues. Both MRI and CT allow visual-
ization of joint surfaces that are inaccessible to radiographic
assessment because of projectional superimposition, and
consequently omitted from accepted radiographic scoring
methods. In this exercise, MRI JSN assessment showed
reproducibility similar to what was observed with CT.
Further, although CT does not directly visualize cartilage,
very high correlation with CT JSN scores supports the
construct validity, if not the criterion validity (if CT can be
accepted as a gold standard for joint space width), of MRI
JSN. The total RAMRIS JSN score (incorporating unilateral
wrist and second to fifth MCP joints) appears to have the
highest correlation to the overall total SvdH, and based on
these results a reduced JSN assessment score is not
supported.

Radiography is a projectional 2-dimensional represen-
tation of 3-D anatomy, and some areas in the SvdH score are
not assessed because they have been found not to contribute
to the responsiveness of the score. This in turn is probably
mainly due to projectional superimposition on radiographs
that hinders appropriate assessment of all joint areas. This
hindrance at least partly explains the moderate correlation
between the radiographic and MRI JSN scores. In contrast,
radiography is favored for its ability to visualize many
different joint regions during the same examination.

However, the moderate correlation of radiographs of both
hands, wrists, and forefeet with MRI scores of unilateral
wrist and second to fifth MCP joints demonstrates the
construct validity of the MRI measure, and also that the
information provided by MRI is adding to the information
provided by radiography. Although direct assessment of
cartilage loss with MRI in randomized controlled clinical
trials of RA have been reported!*!5:16 the sensitivity to
change and the possible added clinical value of MRI assess-
ment of JSN remain to be elucidated.

A limitation to our study is the cross-sectional design,
because testing the MRI JSN score in a longitudinal setting
would be beneficial to describe the responsiveness and
discriminatory validity of the score. A future step in the
validation of the scoring system will be to determine discri-
minant validity by testing sensitivity to change in longi-
tudinal studies. Another limitation is that only 1 healthy
control individual was included. JSN on MRI has been
observed in healthy controls®®, and in the current study JSN
in the wrist was also scored at a few locations in the control
person, by 2 of 3 assessors. It is expected that JSN
narrowing can be seen frequently in nonrheumatoid
controls, particularly with increasing age and in certain joint
areas (e.g., CMCI1) more commonly affected by degene-
rative joint disease. We did not test the feasibility of the
score by measuring the time spent for assessment of JSN.
However, it should be noted that when assessing MRI for
JSN, important information on erosions, synovitis, and bone
marrow edema are obtained in parallel, because the images
used are Tl-weighted images, which are also used for
erosion assessment. Thus, the sequences needed for assess-
ment of JSN did not require additional scanning time.

A theoretical limitation of JSN measurement, regardless
of whether it is measured with MRI, radiography, or CT, is
that it is only an indirect measure of cartilage loss. While
radiography and CT cannot visualize cartilage directly, MRI
is capable of delineating cartilage, and may thus offer
additional accuracy'4.

The OMERACT-RAMRIS MRI JSN scoring system
showed high intrareader and interreader reliability, and the
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construct validity of the score was supported by high corre-
lation with CT scores of JSN. Further studies on the discri-
minatory validity are needed, but the suggested MRI JSN
score seems to be a potentially important outcome measure
of cartilage damage in RA and may, after further validation
in longitudinal studies, become a useful tool in RA clinical
trials.
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