J Musculoskel Neuron Interact 2004; 4(4):360-361

Perspective Article

o

Hylonome

Structural characterization of rheumatoid arthritis by MRI:
Applications in clinical research and in clinical practice
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The recent introduction of effective structure-modifying
therapies for rheumatoid arthritis (RA) has changed the way
that rheumatologists manage patients, and this has created
new demands on imaging both in clinical practice and in clin-
ical research. Among other things, it has shifted therapeutic
strategy towards early, intensive treatment before the onset of
erosive joint damage in order to prevent irreversible function-
al disability®. Additionally, it has made it unethical in clinical
research to withhold active therapy and therefore to do place-
bo-controlled clinical trials. This has necessitated using active
comparator study designs instead, which require more
patients, more clinical sites and longer studies to test the effi-
cacy of putative new therapies. This adds time and cost to drug
development, which slows progress and potentially raises the
cost of new therapies that do get approved. Enriching study
populations with rapidly progressing patients may offset some
of this effect, but this necessitates the availability of prognos-
tic markers that can accurately identify which patients are
most likely to develop erosive damage, since as many as one
third of the patients in early RA cohorts do not progress.
Early prognosticators are also needed by clinical practitioners
to determine which patients need intensive treatment before
the narrow window of opportunity for containing erosive dis-
ease closes. Unfortunately, conventional radiography is not
well suited for this, particularly in early disease, so rheumatol-
ogists must look to more powerful imaging technologies, such
as MRI, to provide additional performance.

MRI is unparalleled in its ability to image arthritic joints.
Numerous studies have shown MRI to be several times as sen-
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sitive as radiography’'” or ultrasound"’ for detecting bone ero-

sions. This advantage of MRI has been demonstrated not only
with conventional 1.5T MRI but also with small, low-field
(0.2T) MRI systems'"", which can image joints at a fraction of
the cost?®'. Moreover, MRI is able to depict pre-erosive fea-
tures, such as synovitis and osteitis (also called "marrow
edema"), visualize articular cartilage directly, and detect para-
articular abnormalities, such as tendonitis and ligament dam-
age™. Recent studies have shown these MRI features to be
predictive of future radiographic joint damage as well as long-
term functional outcome in patients with early RA™**#%,
Accordingly, MRI is able to identify the aggressively erosive
phenotype of RA in early disease, and may offer a valuable
tool for early-patient management. While MRI is a relatively
expensive procedure, its use in RA may prove cost effective if
it can reduce unnecessary treatment of patients with costly
biological therapies. As noted above, this may apply to more
than 30% of RA patients on initial presentation. Moreover,
MRT’s greater sensitivity for detecting change in RA may also
reduce the time and cost of clinical trials and thereby facilitate
the development of new therapies for RA*?.

References

1.  Goronzy JJ, Matteson EL, Fulbright JW, Warrington
KJ, Chang-Miller A, Hunder GG, Mason TG, Nelson
AM, Valente RM, Crowson CS, Erlich HA, Reynolds
RL, Swee RG, O’Fallon WM, Weyand CM, Fathman
CG, Goronzy J, Weyand C. Prognostic markers of radi-
ographic progression in early rheumatoid arthritis gene
conversion. A mechanism to explain HLA-D region and
disease association. Arthritis Rheum 2004; 50:43-54.

2. Boers M. Add-on or step-up trials for new drug devel-
opment in rheumatoid arthritis: a new standard?
Arthritis Rheum 2003; 48:1481-1483.

3. Irvine S, Munro R, Porter D. Early referral, diagnosis,
and treatment of rheumatoid arthritis: evidence for
changing medical practice. Ann Rheum Dis 1999;



10.

11.

12.

13.

14.

58:510-513

Emery P, Breedveld FC, Dougados M, Kalden JR,
Schiff MH, Smolen JS. Early referral recommendation
for newly diagnosed rheumatoid arthritis: evidence
based development of a clinical guide. Ann Rheum Dis
2002; 61:290-297.

Bukhari MA, Wiles NJ, Lunt M, Harrison BJ, Scott DG,
Symmons DP, Silman AlJ. Influence of disease-modify-
ing therapy on radiographic outcome in inflammatory
polyarthritis at five years: results from a large observa-
tional inception study. Arthritis Rheum 2003; 48:46-53.
Landewe RB, van den Borne BE, Houkes I, Schild F,
van der Heyden PC, Hazes JM, Vandenbroucke JP,
Zwinderman AH, Goei The HS, Breedveld FC,
Bernelot Moens HJ, Kluin PM, Dijkmans BA. The ben-
efits of early treatment in rheumatoid arthritis: con-
founding by indication, and the issue of timing no
increased risk of malignancies and mortality in
cyclosporin A-treated patients with rheumatoid arthri-
tis. Arthritis Rheum 2003; 48:1-5.

McQueen FM, Benton N, Crabbe J, Robinson E,
Yeoman S, L. McLean L, Stewart N. What is the fate of
erosions in early rheumatoid arthritis? Tracking indi-
vidual lesions using X-rays and magnetic resonance
imaging over the first two years of disease. Ann Rheum
Dis 2001; 60:859-868.

Jorgensen C, Cyteval C, Anaya J, Baron M, Lamarque
J, Sany J. Sensitivity of magnetic resonance imaging of
the wrist in very early rheumatoid arthritis. Clin Exp
Rheumatol 1993; 11:163-168.

McQueen F, Stewart N, Crabbe J, Robinson E,
Yeoman S, Tan P, McLean L. Magnetic resonance
imaging of the wrist in early rheumatoid arthritis
reveals a high prevalence of erosions at four months
after symptom onset. Ann Rheum Dis 1998; 57:350-360.
Peterfy C, Dion E, Miaux Y, White D, Jiang Y, Lu Y,
Zaim S, Sack K, Stevens M, Fye K, Stevens R, van der
Auwera P, Genant H. Comparison of MRI and X-ray
for monitoring erosive changes in rheumatoid arthritis.
Arthritis Rheum 1998; 41(Suppl.):S51.

Ostergaard M, Hansen M, Stolenberg M, Gideon P,
Klarlund M, Jensen KE, Lorenzen IB. Magnetic reso-
nance imaging-determined synovial membrane volume
as a marker of disease activity and a predictor of pro-
gressive joint destruction in the wrists of patients with
rheumatoid arthritis. Arthritis Rheum 1999; 42:918-929.
Klarlund M, @stergaard M, Gideon P, Sorensen K,
Hendriksen O, Lorenzen I. Wrist and finger joint MR
imaging in rheumatoid arthritis. Acta Radiol 1999;
40:400-4009.

Foley-Nolan D, Stack J, Ryan M, Redmond U, Barry C,
Ennis J, Coughlan R. Magnetic resonance imaging in the
assessment of rheumatoid arthritis - a comparison with
plain film radiographs. Br J Rheumatol 1991; 30:101-106.
McGonagle D, Conaghan PG, O’Connor P, Gibbon W,
Green M, Wakefield R, Ridgway J, Emery P. The rela-

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

C. Peterfy: MRI of rheumatoid arthritis

tionship between synovitis and bone changes in early
untreated rheumatoid arthritis: a controlled magnetic
resonance imaging study. Arthritis Rheum 1999;
42:1706-1711.

Dstergaard M, Gideon P, Sorenson K, Hansen M,
Stoltenberg M, Hendriksen O, Lorenzen I. Scoring of syn-
ovial membrane hypertrophy and bone erosions by MR
imaging and clinically active and inactive rheumatoid
arthritis of the wrist. Scand J Rheumatol 1995; 24:212-218.
Emery P, Lugmani R. The validity of surrogate markers in
rheumatic disease. Br J Rheumatol 1993; 32(Suppl. 3):3-8.
Backhaus M, Burmester GR, Sandrock D, Loreck D,
Hess D, Scholz A, Blind S, Hamm B, Bollow M.
Prospective two year follow up study comparing novel
and conventional imaging procedures in patients with
arthritic finger joints. Ann Rheum Dis 2002; 61:895-904.
Lindegaard H, Vallg J, Heslev-Petersen K, Junker P,
Dstergaard M. Low field dedicated magnetic resonance
imaging in untreated rheumatoid arthritis of recent
onset. Ann Rheum Dis 2001; 60:770-776.

Crues J, Shellock F, Dardashti S, James T, Troum O.
Identification of wrist and metacarpophalangeal joint
erosions using a portable magnetic resonance imaging
system compared to conventional radiographs. J
Rheumatol 2004; 31:676-685.

Peterfy CG, Roberts T, Genant HK. Dedicated extrem-
ity MRI: an emerging technology. Radiol Clin North
Am 1997; 35(1):1-20.

Peterfy C. Is there a role for extremity magnetic reso-
nance imaging in routine clinical management of
rheumatoid arthritis? J Rheumatol 2004; 31:640-644.
Peterfy C. Can MRI of the wrist in early rheumatoid
arthritis be used to predict long-term functional out-
come? Ann Rheum Dis 2004; (in press).

Benton N, Stewart N, Crabbe J, Robinson E, Yeoman S,
McQueen F. MRI of the wrist in early rheumatoid arthritis
can be used to predict functional outcome at 6 years. Ann
Rheum Dis 2004; 63:555-561.

Savnik A, Malmskov H, Thomsen HS, Graff LB,
Nielsen H, Danneskiold-Samsoe B, Boesen J, Bliddal
H. Magnetic resonance imaging of the wrist and finger
joints in patients with inflammatory joint diseases. J
Rheumatol 2001; 28:2193-2200.

Hoving JL, Buchbinder R, Hall S, Lawler G, Coombs P,
McNealy S, Bird P, Connell D. A comparison of mag-
netic resonance imaging, sonography, and radiography
of the hand in patients with early rheumatoid arthritis.
J Rheumatol 2004; 31:663-675.

Peterfy CG. The role of MR imaging in clinical research
studies. Semin Musculoskeletal Radiol 2001; 5:365-378.
Reece RJ, Kraan MC, Radjenovic A, Veale DJ,
O’Connor PJ, Ridgeway JP, Gibbon WW, Breedveld FC,
Tak PP, Emery P. Comparative assessment of lefluno-
mide and methotrexate for the treatment of rheumatoid
arthritis by dynamic enhanced magnetic resonance
imaging. Arthritis Rheum 2002; 46:366-372.

361



