








Figure 2. Web-based DICOM (Digital Imaging and Communication in Medicine) image viewer (provided courtesy of CaRE Arthritis at www.carearthritis.com).
Short-tau inversion recovery images of the left shoulder region from the same patient at 2 timepoints (left side and middle) and the corresponding completed
data entry schematics (right). White arrows: synovitis (score 3, severe) and osteitis (score 1, mild) of the left glenohumeral joint as assessed on the magnetic

resonance images and entered in the corresponding data entry schematic.

joint combinations for different diseases (i.e., a modular
approach, where only a selection of areas is imaged and
scored, guided by the key questions in individual studies),
because diseases such as RA, PsA, and axSpA have different
patterns of joint and enthesis involvement. Analyzing
different weighting of components, as recently attempted
with the RAMRIS system!’, e.g., by putting less weight on
small joints, may also be considered. Currently, WBMRI
image quality is lowest in small joints because of their size
and limited image resolution (slice thickness 3—5 mm), but
new MRI units and sequence types can provide better
resolution.

Not all readers reached the same level of reliability, but
several readers’ experiences in reading certain areas were also
minimal, and as expected this could not be resolved by a few
training exercises. Because of the complex anatomy and
many regions to score, it is essential to use appropriate
equipment, i.e., 1-2 large high-resolution monitors, in an
appropriately lit room, where images of the needed number
of timepoints are visualized in an appropriate size without
zooming. An online training and calibration module, poten-
tially with a final test of the reader’s proficiency compared
to expert readers, is a possibility. Investigating alternative
MRI sequences or scanning protocols may also be an option.

Rather few cases were included in the exercises, but for
the purposes of development, it was considered more
important to understand and discuss potential discrepancies

and try to calibrate readers. Higher patient numbers would
have increased the certainty of the calculated reliability
measures.

The MRI-WIPE score appears to be particularly reliable
if the average score of 2 or 3 readers is used in the final
analysis of a study, compared to scores based on only 1
reader, because the average measure ICC for 2 or 3 readers
were substantially higher than single-measure ICC. With 3
readers, average measure ICC for status scores and for
change scores were both 0.86.

The MRI-WIPE score is promising, because scoring was
reliable between readers with previous good scoring profi-
ciency. The system needs further validation in larger, longi-
tudinal studies, but in its current form it could be of interest
in trials striving for global measures of inflammation in
peripheral joints and entheses.
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APPENDIX 1. Further details on the scoring methodology, and list of sites assessed. OMERACT: Outcome Measures in
Rheumatology; MRI: magnetic resonance imaging.

Further Details on the Scoring Methodology List of Sites Assessed
Osteitis Osteitis should be assessed in the bone from the articular JOINTS No. Sites No. Sites
surface/entheseal insertion to a depth of 1 cm on all (synovitis) | (osteitis)
available images. Grading scale: The scale is 0-3 based Acromioclavicular joint 2 2
on the proportion of bone with edema, compared to the Sternoclavicular jointf 2 4
“assessed bone volume”, judged on all available images: Manubriosternal jointf 1 2
0: no edema; 1: 1-33% of bone edematous; 2: 34-66% of Glenohumeral joint 2 2
bone edematous; 3: 67-100%. Distal radioulnar joint 2 2
Synovitis Synovitis should be assessed in the entire synovial Radiocarpal joint 2 2
compartment on all available images. Grading scale: Intercarpal/carpometacarpal joints 2-5 2 P
Score 0 is normal, while 1-3 is mild, moderate, severe, by Carpometacarpal joint | ) B
thirds of the maximum potential volume of enhancing Metacarpophalangeal joints 1-5 10 10
tissue in the synovial compartment. Interphalangeal joint 1 (hands) 2 2
Soft tissue Soft tissue inflammation should be assessed inside the Proximal interphalangeal joints 2-5 (hands) 3 3
inflammation | dense fibrous connective tissue part of the enthesis Distal interphalangeal joints 2-5 (hands) 3 3
(which is continuous with and indistinguishable from the Hip jointt 2 2
ligament/tendon) and in its immediate surroundings to a Knee jointt 2 0
distance of 1 cm from the entheseal insertion. Grading —
scale: Score 0 is normal, while 1-3 is mild, moderate, Talocr‘uralj ot — 2 2
severe, by thirds of the maximum potential volume of Posterior talocalcaneal joint 2 2
enhancing tissue. A distance of 1 cm was chosen by Talocalcaneonavicular/calcaneocuboid joints 2 2
consensus in the OMERACT MRI in Arthritis Working Tarsal/tarsometatarsal joints 2 2
Group with the aim of capturing inflammation that Metatarsophalangeal joints 1-5 10 10
originates from the enthesis and not capturing Interphalangeal joint 1 (feet) 2 2
tendinopathy. Proximal interphalangeal joints 2-5 (feet) 8 8
Positive vs. A positive score of 1 should only be made when the Distal interphalangeal joints 2-5 (feet) 8 8
negative reader is confident that there is an abnormality. All TOTAL NO. OF SITES 83 96
score synovial joints contain normal joint fluid; this should not SCORE RANGE 0-249 0-288
be scored. The scoring system aims at scoring
inflammation. If the reader is hesitating whether to score ENTHESES No. Sites No. Sites
a possible lesion 1 (mild) or 0 (none), it should probably (soft (osteitis)
be scored 0 (none). tissue infl)
Lesion If the lesion is judged borderline 1 vs. 2 or 2 vs. 3, lesion Supraspinatus tendon 2 2
judged intensity may be taken into account. E.g. if a lesion is Costosternal joint 1 2 2
borderline borderline between 1 (mild) and 2 (moderate), it may be Costosternal joint 2 2 2
between two | scored 1 (mild) if not judged intense. Similarly, e.g. ifa Costosternal joint 3-7 2 2
scores lesion is borderline between 2 (moderate) and 3 (severe), Posterior superior iliac spine 2 2
it may be scored 3 (severe) if judged intense. When there Tliac crest 2 2
is an increased amount of synovial tissue, not just Anterior superior iliac spine B B
effusion, and the lesion is judged borderline between two Ischial tuberosity 2 2
scores, the higher score may be assigned. Pubic symphysist 1 5
No detailed To allow a feasible scoring, we did not introduce detailed Greater trochanter 2 2
rules for rules for how to score each specific joint or enthesis, as Quadriceps femoris tondon insertion info patella | 2 5
scoring each | we aimed at only having generic rules, e.g. to assess soft Patellar tendon insertion into patella 2 2
specific joint | tissue changes until 1 cm from insertional site irrespective Patellar tendon insertion into tibial tuberosity ) )
or enthesis of enthesis. Therefore, if e.g. the retrocalcaneal bursa is -
inflamed and it partly lies within 1 cm of the Achilles Medial femoral condyle 2 2
tendon insertion, that part should be considered when Lateral femoral condyle 2 2
assessing soft tissue inflammation. Achilles tendon 2 2
Plantar fascia 2 2
Choice of Preferentially, synovitis and soft tissue inflammation are TOTAL NO. SITES 3 32
MRI assess?d on T1-post-Gd images anq osteitis on Short Tau SCORE RANGE 099 0-102
sequences anersmrtl) Réiovirys(?g/l?é]{é-welg}.}; et()ilFat-Sat (.TZFSZI TOsteitis of the sternoclavicular joint is assessed separately for sternum
lsr;l;ggsss’ueuitr: ﬂ:rl:u}r])ation can be ;SS::;; szZﬁnc?rYItt}iissén and clavicle. Osteitis of the manubrosternal joint is assessed separately for
manubrium and body of sternum. Osteitis of the hip joint is assessed
separately for acetabulum and femur. Osteitis of the knee join is assessed
separately for lateral femur, medial femur, lateral tibia, medial tibia, and
patella. Osteitis of the pubic symphysis is assessed separately for left and
right pubic bone.
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