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This paper presents the metacarpophalangeal (MCP) joint
magnetic resonance images of the EULAR-OMERACT
rheumatoid arthritis MRI reference image atlas. The
illustrations include synovitis in the MCP joints (OMERACT
RA magnetic resonance imaging scoring system (RAMRIS),
grades 0-3), bone oedema in the metacarpal head and
the phalangeal base (grades 0-3), and bone erosion in the
metacarpal head and the phalangeal base (grades

0-3, and examples of higher grades). The presented
reference images can be used to guide scoring of MCP

joints according to the OMERACT RA MRI scoring

system.
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among the most frequently involved joints in

rheumatoid arthritis (RA), including early
RA, and assessment of MCP joints is included in
conventional radiological and clinical scoring
systems.'™ Accordingly, studies using magnetic
resonance imaging (MRI) in RA have often
focused on the MCP joints. MCP joints are also
favoured because they are easier to image with
sufficient image quality and resolution than the
smaller interphalangeal joints and are somewhat
easier to interpret than the more complex wrist
joints.

MRI of MCP joints is better validated than any
other small joint in RA. A close correlation
between MRI and miniarthroscopy assessments
of synovitis and bone damage has been demon-
strated in RA MCP joints.” The majority of the
validation studies of MRI in RA performed by
members of the Outcome Measures in Rheuma-
tology Clinical Trials (OMERACT) and European
League Against Rheumatism (EULAR) groups
have included MCP joints,*® and MCP joint
scoring is part of the OMERACT 2002 RA MRI
scoring system (RAMRIS)."

The aim of this part of the EULAR-OMERACT
RA magnetic resonance imaging reference
image atlas is to provide MCP joint reference
images for scoring according to the RAMRIS

The metacarpophalangeal (MCP) joints are

(described in detail by @stergaard ef al in this
supplement'').

THE MCP JOINT REFERENCE IMAGES
Example images are provided for semiquantita-
tive scoring of bone erosions and bone oedema
in the metacarpal head and the phalangeal
base, and for a global MCP joint synovitis assess-
ment. The MCP joints were considered suffi-
ciently uniform for one series of illustrations to
give adequate guidance for scoring all the MCP
joints.

Representative examples of each grade of
synovitis and a selection of grades for bone
abnormalities are presented. In order to provide a
“user friendly” atlas, the images of the indivi-
dual abnormality are presented on opposing
pages in vertical rather than horizontal
format. Each set of images has a scout image
that will enable the reader to locate the joint
site imaged.

For most of the images presented here, MRI
scans of the dominant hand’s second to fifth
MCP joints were taken using a commercially
available 1.5 T Gyroscan ACS NT (Philips
Medical Systems, Best, the Netherlands) whole
body MRI system. The examples for this atlas
were selected by consensus. Details of the
selection process and applied MRI sequences
can be found in the paper by Bird ef al in this
supplement."”

A description of the reference image sheets
presented on the following pages, and how to use
them, is provided in figs 1-3 (see page 20).

We hope the presented reference images will
be wuseful to guide scoring of MCP joints
according to the OMERACT RA MRI scoring
system.
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no Gd no Gd no Gd no Gd no Gd no Gd
axial axial axial axial axial coronal
slice 1 slice 2 slice 3 slice 4 slice 5
with Gd with Gd with Gd with Gd with Gd with Gd
axial axial axial axial axial coronal
slice 1 slice 2 slice 3 slice 4 slice 5

Synovitis reference image sheets (pages i12-i13, total 2). Reference images for MCP joint synovitis grades 0-3 are presented on two
ages. Examples are provided from the low end and high end of each grade. Synovitis is graded 0-3 (normal, mild, moderate, severe) as
y thirds of the presumed maximum volume of enhancing fissue as described in the OMERACT RAMRIS (see table 1, reference 17). The MRI

set fo be assessed should be compared with the axial precontrast and fosicontrast T1 weighted reference images and the joint assigned the score of the

best possible match. The first MCP joint should not be scored. All axia

slices covering the joint should be taken into account. Each of the second to fifth

MCP joint should be scored separately. A total score (range 0-12) can be cqlcu|atet?. The diagram above describes the positions and types of images

inc|uc|eo|.

Grade

Bone oedema

Coronal
slice 1

Coronal
slice 2

Coronal
slice 3

Coronal
slice 4

Coronal
scout

Figure 2 Bone oedema reference image sheets (pages i14-i15, total 2). Bone oedema in the metacarpal head and phalangeal base is illustrated on
one single-page sheet each. All grades (0-3) are presented. Bone oedema grading is by percentage volume (0-3, by 33% volume increments) of the
assessed bone as described in the OMERACT RAMRIS (see table 1, reference 11). The “assessed bone volume’” is from the articular surface (or its best
estimated position if absent) to a depth of 1 cm. All coronal slices covering the bone need to be assessed to estimate the percentage of the total volume
occupied by the oedema. If erosion and oedema are concurrently present, oedema is scored as the proportion of the original bone. The T2 weighted fat
saturated reference images of this atlas can be used for guidance and calibration. Each bone of the second to fifth MCP joint should be scored
separately. A total score (range 0-24) can be calculated. The diagram above describes the types and positions of images presented.

Erosion
Coronal Coronal Coronal Coronal Coronal Coronal
slice 1 slice 2 slice 3 slice 4 slice 5 scout
Grade
Coronal Coronal Coronal Coronal axial
slice 6 slice 7 slice 8 slice 9

Figure 3 Bone erosion reference image sheets (pages i16-i19, total 4). Bone erosion in the metacarpal head and phalangeal base is illustrated on
two single-page sheets each. Grades 0-3 supplemented with examples of three higher grades are presented. Bone erosion grading is by percentage
volume (0-10, by 10% volume increments) of the assessed bone volume as descri%ed in the OMERACT RAMRIS (see table 1, reference 11). The
“assessed bone volume” is defined as described above. The atlas reference images can be used for guidance and calibration. All coronal slices
covering the bone should be assessed to estimate the percentage of the total volume occupied by the erosion. The varying number of coronal slices
needed to cover the bone reflects varying bone sizes and varying slice thickness (1.5-3 mm). A total score (range 0-80) can be calculated. The

diagram above describes the types and positions of images presented.

www.annrheumdis.com



http://ard.bmjjournals.com

Downloaded from ard.bmjjournals.com on 10 August 2006

MCP joint reference image atlas

Authors’ dffiliations

P Conaghan, Academic Unit of Musculoskeletal Disease, University of
Leeds, Leeds, UK

P Bird, Department of Rheumatology, St George Hospital, University of
NSW, Sydney, Australia

B Ejbjerg, Departments of Rheumatology, Radiology and MRI,
Copenhagen University Hospital at Hvidovre, Copenhagen, Denmark
P O’Connor, Department of Radiology, Leeds General Infirmary, Leeds,
UK

C Peterfy, Synarc Inc, San Francisco, CA, USA

F McQueen, Department of Molecular Medicine and Pathology, Faculty
of Medicine and Health Sciences, University of Auckland, Auckland,
New Zealand

M Lassere, Department of Rheumatology, St George Hospital, University
of NSW, Sydney, Australia

P Emery, Academic Unit of Musculoskeletal Disease, University of Leed:s,
Leeds, UK

R Shnier, Department of Diagnostic Imaging, Mayne Nickless, Sydney,
Australia

J Edmonds, Department of Rheumatology, St George Hospital,
University of NSW, Sydney, Australia

M @stergaard, Departments of Rheumatology, Copenhagen University
Hospitals at Herlev and Hvidovre, Copenhagen, Denmark

REFERENCES

1 Fleming A, Benn RT, Corbett M, Wood PH. Early rheumatoid disease. Il.
Patterns of joint involvement. Ann Rheum Dis 1976;35:361-4.

2 van der Heijde DMFM. Plain X-rays in rheumatoid arthritis: overview of
scoring methods, their reliability and applicability. Baillieres Clin Rheumatol
1996,10:435-53.

3 Prevoo ML, van't Hof MA, Kuper HH, van Leeuwen MA, van De Putte LB,
van Riel PL. Modified disease activity scores that include twenty-eight-
joint counts. Development and validation in a prospective longitudinal

12

i21

study of patients with rheumatoid arthritis. Arthritis Rheum

1995,38:44-8.

Felson DT, Anderson JJ, Boers M, Bombardier C, Chernoff M, Fried B, et al.
The American College of Rheumatology preliminary core set of disease activity
measures for rheumatoid arthritis clinical trials. Arthritis Rheum
1993;36:729-40.

Ostendorf B, Peters R, Dann P, Becker A, Scherer A, Wedekind F, et al.
Magnetic resonance imaging and miniarthroscopy of metacarpophalangeal
joints: sensitive detection of morphologic changes in rheumatoid arthritis.
Arthritis Rheum 2001,44:2492-502.

@Dstergaard M, Klarlund M, Lassere M, Conaghan P, Peferfy C, McQueen F,
et al. Interreader agreement in the assessment of magnetic resonance images
of rheumatoid arthritis wrist and finger joints—an international multicenter
study. J Rheumatol 2001,28:1143-50.

O'Connor P, @stergaard M, Klarlund M, Peterfy C, Astin P, van der Heijde D,
et al. Longitudinal evaluation of MRI scoring in rheumatoid arthritis—an
international multicenter study of interreader agreement [abstract]. Arthritis
Rheum 2001;44:315.

Conaghan P, Lassere M, @stergaard M, Peferfy C, McQueen F, O'Connor P,
et al. OMERACT Rheumatoid Arthritis Magnetic Resonance Imaging Studies.
Exercise 4: an international multicenter longitudinal study using the RA-MRI
Score. J Rheumatol 2003;30:1376-9.

Lassere M, McQueen F, Qstergaard M, Conaghan P, Shnier R, Peterfy C,
et al. OMERACT Rheumatoid Arthritis Magnetic Resonance Imaging Studies.
Exercise 3: an infernational multicenter reliability study using the RA-MRI
Score. J Rheumatol 2003;30:1366-75.

@stergaard M, Conaghan P, O’Connor P, Ejbjerg B, Szkudlarek M,

Peterfy C, et al. Reducing costs, duration and invasiveness of magnetic
resonance imaging in rheumatoid arthritis by omitting intravenous
gadolinium injection—does it affect assessments of synovitis, bone

erosions and bone edema? [abstract]. Ann Rheum Dis

2003;62(suppl 1):67.

@stergaard M, Edmonds J, McQueen F, Peterfy C, Lassere M, Ejbjerg B, et al.
An introduction to the EULAR-OMERACT rheumatoid arthritis MRI reference
image atlas. Ann Rheum Dis 2005;65(suppl 1):i3-7.

Bird P, Conaghan P, Ejbjerg B, McQueen F, Lassere M, Peterfy C, et al. The
development of the EULAR-OMERACT rheumatoid arthritis MR reference
image atlas. Ann Rheum Dis 2005;65(suppl 1):i8-10.

www.annrheumdis.com


http://ard.bmjjournals.com

