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Summary

A definitive diagnosis of multiple sclerosis cannot be maddl (20%) had relapsing/remitting disease (EDSS3), 13

at presentation on patients with a clinically isolated syndrome(24%) secondary progressive and 21 (39%) benign (relapsing/
of the optic nerve, spinal cord or brainstem suggestive ofemitting with EDSS< 3) disease. For those with a normal
demyelination, as dissemination in time is not establishedMRI progression to clinically definite multiple sclerosis
To determine the long-term risk of abnormalities on brainoccurred in only three out of 27 (11%), all benign. There
MRI for the development of multiple sclerosis and disabilitywas a significant relationship between the number of lesions
we performed a 10-year follow-up on 81 such patients what presentation and both EDS$ € 0.45,P < 0.001) and
had T,-weighted brain MRI at presentation. Initial brain the type of disease at follow-up & 0.0001). Brain MRI at
MRI was abnormal in 54 (67%). Follow up of those patientspresentation with a clinically isolated syndrome is predictive
with an abnormal MRI revealed progression to clinically of the long-term risk of subsequent development of multiple
definite multiple sclerosis in 45 out of 54 (83%), of whomsclerosis, the type of disease and extent of disability.

Keywords: clinically isolated syndromes; multiple sclerosis

Abbreviations: ANOVA = analysis of variance; EDSS extended disability status scale (Kurtzke)

Introduction

Multiple sclerosis is a disorder of the CNS which results indisability can be estimated, once the clinician is satisfied that
abnormalities disseminated in time and place. In ~90% othe event is compatible with demyelination.

patients the first presentation is an acute, usually reversible, Prior to the advent of MRI a number of clinical studies
episode of CNS dysfunction. In most instances the symptommoked at the risk of developing clinically definite multiple
and signs indicate a lesion of the spinal cord (50%), opticsclerosis following an isolated syndrome, particularly optic
nerve (25%) or brainstem (15%). However, not all patientsneuritis. These studies revealed a risk of progression of
with these symptoms progress to develop further episoddsetween 30 and 75% with a higher risk in the UK than in
consistent with a clinical diagnosis of multiple sclerosis.the USA (Bradley and Whitty, 1968; Compstehal., 1978;
These syndromes sometimes have an alternative cau§®henet al, 1979; Landy, 1983; Francit al., 1987; Rizzo
including, rarely, the monophasic demyelinating disorderand Lessell, 1988; Sandberg-Wolhe@nal., 1990). Francis
acute disseminated encephalomyelitis. It is therefore desirabkt al (1987) reported on 101 patients from the UK with
that, on presentation with an isolated syndrome, (i) the correcicute optic neuritis, followed for 15 years, and from this
diagnosis is made and (i) the prognosis for the futurethey projected a life-time risk of progressing to clinically
risk of developing clinically definite multiple sclerosis and definite multiple sclerosis of 75%. Around the same time
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Rizzo and Lessell (1988) reported on 60 patients from thealisorder, acute disseminated encephalomyelitis, in which the
USA followed for a similar period of time and found a risk MRI findings may be indistinguishable from multiple sclerosis
of 74% in females and 34% in male patients. SubsequentlyAtlas et al, 1986; Kesserlingt al,, 1990).
Sandberg-Wolheiat al.(1990) reported on a truly prospective  Short-term follow-up of between 1 and 5 years (Frederiksen
study of 86 patients and estimated a risk of progression ovest al., 1991; Jacobst al, 1991, 1997; Leeet al., 1991;
15 years of 45%. This latter group found a higher likelihood ofMartinelli et al,, 1991; Fordet al, 1992; Becket al., 1993;
developing multiple sclerosis with the presence of oligoclonaMorrisseyet al,, 1993; Soderstrorat al., 1994; Campet al,,
bands in the CSF, younger age at presentation and early995; Taset al, 1995) have shown that, for those patients
recurrence of the optic neuritis. Prospective clinical studiesvho present with a normal brain scan, the risk of progressing
on isolated spinal cord or brainstem syndromes are limitedto clinically definite multiple sclerosis is low (at ~5%),
Lipton and Teasdall (1973) reported that only one patienivhereas, for those patients with an abnormal cerebral scan
out of 29 patients with a complete transverse myelitisthe risk is much higher (43% when all studies are combined).
subsequently progressed to clinically definite multipleMorrisseyet al. (1993) and Beclet al. (1993) also showed
sclerosis after 5 years. Morrisse&yt al. (1993) found that that the number or grade of MRI abnormalities influenced
eight out of 17 (47%) of those with a brainstem syndromethe risk of developing clinically definite multiple sclerosis.
and 11 out of 28 (39%) with a spinal cord syndromeln the former study progression to multiple sclerosis after
progressed to clinically definite multiple sclerosis over 55 years was seen in 13 out of 24 (54%) with one to three
years. The same group found a slightly higher risk oflesions and in 28 out of 33 (85%) with four or more lesions
progression for those with an isolated optic neuritis, i.e. 24Morrisseyet al., 1993). In the latter study, for those who
out of 44 (56%). Allowing for slight differences in length of did not receive methylprednisolone, i.e. the placebo group
follow-up it appears the risks of progression are broadlyof the North American Optic Neuritis Trial, progression to
similar. clinically definite multiple sclerosis after 2 years occurred in

When patients present with a clinically isolated syndrometwo out of 12 (17%) with grade 2 MRI abnormalities (one
it is apparent that they are at risk of developing furtherperiventricular or ovoid lesioez3 mm in size) and in 14 out
episodes; however, it is also clear that a substantial proportioof 39 (36%) with grade 3 or 4 MRI abnormalities (two or
do not do so. It is important for two reasons that moremore periventricular or ovoid lesiornrs3 mm in size).
definitive risk factors are established: (i) to give patients a These relatively short-term studies confirm that MRI has
more accurate prognosis and (ii) to select appropriate patients predictive role in the development of clinically definite
with a high risk of developing multiple sclerosis to include multiple sclerosis following a clinically isolated syndrome,
in treatment trials aimed at preventing or delaying theand that the greater the extent of abnormalities the greater
development of clinically definite disease. the risk. Longer-term follow-up studies are nevertheless

The prognostic value of human leucocyte antigen tests, CSfequired to elucidate the relationship between the initial MRI
examinations and MRI have all been evaluated. The presendmdings and (i) the longer-term risk for developing multiple
of the human leucocyte antigen DR2 increases the risk ofclerosis (afte=10 years), (ii) the type of multiple sclerosis
progression to clinically definite multiple sclerosis over thepatients may develop, (iii) the extent of disability that
next 5 years (Compstoet al., 1978; Morrisseyet al., 1993).  develops, and (iv) the amount of asymptomatic MRI activity.
However, this increased risk disappears on longer-term followFor this reason, a clinical and MRI follow-up was performed
up (Franciset al, 1987; Sandberg-Wolheirat al, 1990). on our group of patients, who had all had aweighted
Oligoclonal IgG [and, in one study, oligoclonal IgM (Sharief brain MRI at presentation with a clinically isolated syndrome
and Thompson, 1991)] in the CSF also confers an increasedlO years previously. Results at 1 and 5 years have been
risk of progression (Sandberg-Wolheatal.,1990; Leeet al,, reported previously (Milleret al., 1988, 1989; Morrissey
1991). However, the predictive value is only moderate, andet al., 1993).
because lumbar puncture is invasive, many patients with a
clinically isolated syndrome, particularly optic neuritis, do not
routinely have this examination. Patients

There have been numerous MRI studies using conventiondlll patients presenting with a clinically isolated syndrome
To-weighted brain imaging in patients at presentation withto the wards and clinics of The National Hospital, Queen
a clinically isolated syndrome. These studies consistenthBquare, London or the Physicians Clinic at Moorfields Eye
demonstrate multiple asymptomatic abnormalities compatiblélospital, London between May 1984 and July 1987 were
with demyelination in 50-80% (Jacobsal, 1986; Ormerod considered for inclusion in the study. The study was approved
et al, 1986, b; Miller et al, 1987; Frederiksert al, 1991; by the Medical Ethics Committees of both hospitals and
Martinelli et al, 1991; Fordet al., 1992). Even when such informed consent was obtained from each patient prior to
abnormalities are present, it is not possible to diagnosentry into the study. A clinically isolated syndrome was
clinically definite multiple sclerosis, as the criterion for defined as an acute or subacute episode suggestive of
dissemination in time is not met. It is possible that some ofdemyelination affecting the optic nerves, brainstem or spinal
these patients may have the multifocal but monophasicord. Male and female patients aged between 10 and 50
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years at presentation were included (the upper limit wasnonths between the first and last clinical episode, in order
made in order to minimize the effect of non-specific age-to minimize the chance of including a case of slowly evolving
related MRI changes) and appropriate investigationsacute disseminated encephalomyelitis. Assessment of
including the initial brain MRI, had not revealed an alternativedisability was made using Kurtzke’s extended disability status
diagnosis; patients with clinically isolated cord syndromesscale (EDSS) (Kurtzke, 1983). In those with clinically definite
always underwent either spinal MRI or myelography, andmultiple sclerosis, disease subtype at 10 years was defined
some patients with optic neuritis had an orbital CT scanas: (i) benign, if the patient had a typical relapsing/remitting
During the recruitment period, 135 patients were seen. Foutourse but with an EDSS c£3; (ii) relapsing/remitting, if
were subsequently excluded because follow-up revealed gratients had a typical relapsing/remitting course but with an
alternative diagnosis: myasthenia gravis, cerebrovascul@&DSS of>3; or (iii) secondary progressive, if, after a period
disease, HIV-related complications and systemic lupuf relapsing/remitting disease, the patient entered a phase of
erythematosus. In retrospect, for these four patients thergradual deterioration a&6 months duration, with or without
were no clinical or laboratory features at presentation whictsuperimposed relapses.

alerted the clinician to the possibility of an alternative

diagnosis. Two further patients died from problems unrelated

to multiple sclerosis. This left an initial cohort of 129 patients. Methods

An early clinical and MRI follow-up was performed after a MRI

mean of 1.3 years from the initial scan in 109 patients (Miller .
et al, 1988, 1989). Subsequently, after a mean of 5.3 yearéA,‘II baseline MRI scans, early follow-up and 5-year follow-

89 patients were re-examined and re-scanned (MorrissegIO stud|ei:IV\/1e()re performéd onallzlcktir_o.g—_T su;ieéc_?nductmg
et al., 1993; Filippi et al., 1994). The present follow-up canner.d A S)éegég(;esoenera ectric lgndaf ‘t;] Ecanper
concerns 81 patients who were seen at ~10 years. was used. An sequence was usedfor the baseline,

The original cohort was representative of the generaf’md early and 5-year follow-up, with contiguous axial slices

population because: () patients with optic neuritis Werethroughout the whole brain. In some early baseline scans

predominantly seen in a Central London Eye Hospital With(1984/1985) slices were 10 mm thick; in all subsequent scans

a casualty department where patients with acute visual Iossé mm sl!ces were obtained. At 10 years a convent|ona! d“"’."
readily attended, (ii) few MRI scanners were available inGChO spin echo sequence (2000/30/90) was used, again with

central London at the time, and there was an enthusiasti% mm slice th|ckness._The.MRI scans were reported b_y two
pattern of referral by physicians at our hospitals andexperlenc_:e_d neL_Jro_radlologlsts (D.PEK. and B.EK.) bllnde_d
neighbouring institutions of patients with isolated brainstem/tﬁ the clinical fl?dtmlgs. Scarrs w_ereihreported fas Q or_ma}[I i
spinal cord syndromes for diagnostic evaluation. Patientd e)(/jwere q?mpletehy norme; or, tl'n | € case ot a rais em
were located after 10 years from reference to our previou§yn rome, 1T only the Ssymplomatic lesion was seen. Scans
records, or when the patient had moved by using the NH ere reported as abn_ormal i one or more asymptomatic
central register at The Office for National Statistics. Ethical, S>> com%anb:je tWItbh demyelllnatloln,b Wfr:e seen; onlyOI
approval was obtained for release of information regardin ebS|ons considere Ot g ugﬁquwocab y f eb e>_<pe|r|er_lce
the health authority in which each patient was registered. Servers were counted. 1he numboer ot brain fesions
The health authority subsequently released the name aﬁ:(?mpatlble with demyelination was recorded. All scans were
ép—read with the baseline, and 5- and 10-year scans side-by-

practitioner was then contacted for information regarding thes'dte' The ddevterl]oprrlentt OL ney:hlesf|ons attl(t)h ytlaars Wis
patient’'s current address and telephone number. Finally, th%er"1 ermllne'f' or;. € shor ecdodWI reference to the fong echo
patient was contacted, first by letter (sent on two occasiondN€N clartiication was needed. : .

Statistical analysis was performed using the ‘SPSS for

if no reply to the original) and subsequently by telephone, ) . .
All patients of the original cohort were considered whetherW'ndOWS 6.1" statistical package (SPS.S Inc., Chlpago, .,
USA). The Spearman rank correlation coefficient was

or not they had reached an exact 10-year follow-up point. . ;
At 10 years, progression to multiple sclerosis was define&"’llcmf”mad and a KruskaI—WaII|s one-way ANOVA (analysis
of variance), where appropriate.

using Poser criteria solely on clinical grounds (Poseal.,
1983). The additional information on MRI was not used
for the diagnosis. Clinically definite multiple sclerosis was
defined as two separate attacks disseminated in time arfldesults

place and clinical evidence of two separate lesions. ClinicalljEighty-one patients were seen for clinical review after 10
probable multiple sclerosis was defined as either two separatears. There were 28 male and 53 females; the mean age at
attacks disseminated in time and clinical evidence of ongresentation was 32.3 years (range 17—49 years) and at latest
lesion, or one attack (i.e. the original episode) and clinicafollow-up 42 years (range 2—60 years), giving a mean follow-
evidence of two separate lesions, the second having developeg period of 9.7 years. Forty-two patients presented with an
later than the first, i.e. a new sign noted at a follow-upisolated optic neuritis, which was bilateral in four. Sixteen
examination. It was required that there be an interva=6f patients had a brainstem syndrome and 23 a spinal cord
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Table 1 Relationship between number of asymptomatic lesions at baseline and outcome

Asymptomatic lesions detected on MRI at baseline

0 1 2-3 4-10 >10
Number of patients 27 3 16 15 20
Clinical outcome at 10-year follow-up
Progression to CDMS 3 (11%) 1 (33%) 14 (87%) 13 (87%) 17 (85%)
EDSS > 3 (due to MS) 0 0 5 (31%) 4 (27%) 14 (75%)
EDSS > 3 (non-MS) 5 (19%)
EDSS> 5.5 1 (4%) 0 2 (13%) 3 (20%) 7 (35%)
New MRI lesions (median number)
Between 0 and 5 years (72 patients) 0 (0-10) 8 (6-11) 5 (0-27) 9 (0-55) 17 (0-40)
Between 5 and 10 years (61 patients) 0 (0-12) 0 1 (0-15) 2 (0-10) 3 (0-22)

CDMS = clinically definite multiple sclerosis; MS= multiple sclerosis.

Table 2 Clinical subtype at 10 years and MRI status at patient with benign disease, follow-up MRI was not possible

baseline at 10 years due to obesity; however, there was evidence of
Clinical subtype Normal MRl  Abnormal MRI abnormalities on the 5_—year MRI scan. Twefnf[y-two.patlents
(n = 27) N = 54) (82%) were still classified as having a clinically isolated
— : syndrome at follow-up. In 17 of them there were no new
Clinically isolated syndrome 22 (82%) 7 (13%) clinical events and the MRI remained normal at follow-up.

Five patients, who had all presented with an isolated optic
neuritis, went on to develop new MRI abnormalities. In three
Clinically definite MS of these there were no further clinical problems. However,

Clinically probable MS 2 (7%) 2 (4%)

EZ?;ggmMﬁemmm MS 30(11%) 2111 ((32%?)) two patients had recurrent episodes of optic neuritis, one
Seco?wda?y progre%sive MS* 0 13 (24&)) with subsequent progressive visual failure. This latter patient

exhibited a single lesion on the frontal horn of the left lateral

MS = multiple sclerosis. *Includes one death from severe ventricle on both follow-up studies. Despite evolution of

multiple sclerosis. recurrent or progressive optic nerve disease, these patients
are still classified as having a clinically isolated syndrome

syndrome. Fifty-four patients (66.7%) had had an abnormajccording to the Poser criteria.

brain MRI at presentation. This percentage is similar to that There were five patients with a clinically isolated syndrome

of the original cohort (80 out of 132; 62%), and at the earlierat 10 years who had an EDSS of3. Three had an optic

S-year assessment (57 out of 89; 64%) suggesting thateuropathy, one a brainstem syndrome and one a complete
the present cohort is representative of the original groupsyansverse myelitis without recovery.

Seventy-three patients were reviewed clinically at all three
visits. A 10-year follow-up MRI scan was performed on 64
patients, and 61 of these had a 5-year scan.
For those patients not followed-up at 10 years, six weréAbnormal baseline MRI cohortif = 54)
contacted directly, but declined to have either a clinicalFor those patients with an abnormal baseline MRI the
examination or MRI scan, and two had emigrated and wereutcome was very different. After 10 years, only seven
unavailable. Of the remainder, either the general practitionepatients (13%) still had a diagnosis of a clinically isolated
declined to release patient details (10 cases) or, when thesgndrome, whereas two patients (4%) had clinically probable
details were available, the patient did not reply to the originaimultiple sclerosis and 45 (83%) had progressed to clinically
or second letter and no telephone number was known. definite disease. Of those with clinically definite multiple
sclerosis, 21 (39%) had benign multiple sclerosis, 11 (20%)
relapsing/remitting disease with an EDSS>8 and 13 (24%)
Normal baseline MRI cohort ( = 27) had developed secondary progressive multiple sclerosis; one
For those patients with a normal brain MRI at presentationpf these latter patients had died from severe disability as a
only three patients (11%) had progressed to clinically definiteesult of multiple sclerosis 8 years after presenting with a
multiple sclerosis, all of whom had benign disease (sedrainstem syndrome. For those patients with an abnormal
Tables 1 and 2). Two further patients (7%) had clinically baseline MRI, the presence of infra-tentorial lesions did not
probable multiple sclerosis. All four patients with clinically confer any greater risk for the subsequent development of
definite or clinically probable multiple sclerosis who had aclinically definite multiple sclerosis; 17 out of 20 with
10-year follow-up scan developed new brain lesions. In onénfratentorial lesions versus 28 out of 34 withoBt 0.35).
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Table 3 Clinical subtype and EDSS at 10 years, and each 5-year period for this subgroup. Although the correlation

lesion load at baseline is significant in both periods, it is rather weaker for the

Clinical subtype at 10 years Lesions at  EDSS at second 5 years. When those who developed secondary
baseline 10 years progressive multiple sclerosis alone are analysed, the
(median) (median) comparison over the 10 years is non-significant= 7;

r = 0.15;P = 0.75), whereas there is a weak but significant

Clinically isolated syndrome (29) 0(0-26)  1(0-6.5)  (correlation for those who developed clinically definite

Clinically probable MS (4) 4 (0-11) 2 (1-2) . . . . .
Benign MS (24) 3 (0-74) 2 (0-3) mult|ple.scleros.,|s but without §econdgr_y progression, i.e. fgr
Relapsing/remitting MS (11) 13 (2-31) 4 (3.5-6) those with benign and relapsing/remitting multiple sclerosis

Secondary progressive MS (13) 18 (2-29) 6.5 (4-10) (n = 35;r = 0.38;P < 0.05). The median baseline lesion
load for those patients who converted between 5 and 10
years was lower (median 3.5, range 0-11 lesions) than for
those who converted earlier (median 5, range 0—74 lesions).
For each of the three clinical syndromes, progression to
In order to estimate the minimal rate of progression toclinically definite multiple sclerosis was always greater in
multiple sclerosis for the original cohort of 129, an assumptiorthose with an abnormal baseline MRI, with slightly higher
could be made that none of those lost to follow-up developedates in those presenting with either an optic neuritis (89%)
clinically definite multiple sclerosis. In this scenario, the or brainstem syndrome (91%) than those with a spinal cord
minimal rate of progression to multiple sclerosis for thosesyndrome (67%) (Table 6).
with an abnormal scan would be 56% (45 out of 80) and
only 6% (three out of 49) for those with a normal scan.

MS = multiple sclerosis.

Discussion

This follow-up study has demonstrated thaj-wWeighted
MRI—clinical correlation brain MRI at presentation with a clinically isolated syndrome
When the baseline lesion humber was analysed, there wasis strongly predictive of the risk of developing clinically
strong correlation with the number of new lesions over the firstefinite multiple sclerosis, and of the type of disease course
5years f = 72;r = 0.65;P < 0.001), the number of new and the extent of disability over the next 10 years. The baseline
lesions between 5 and 10 yeans< 61;r = 0.38;P = 0.002), MRI scans of the present cohort revealed disseminated
and the overall number of new lesions over 10 years 61;  abnormalities compatible with demyelination in 54 (67%).
r = 0.66;P < 0.001). There was also a significant correlationThis was slightly greater than in the whole original cohort
between the lesion number at baseline and EDSS at 5 yeaf80 out of 129; 62%) so there may be a minimal bias in
(n=73;r =0.56;P < 0.001) and 10 years(= 81;r = 0.45;  follow-up in favour of patients with abnormal MRIs. These
P < 0.001). The number of new lesions over the first 5 yearsasymptomatic abnormalities could potentially represent one
correlated with the change in EDSS over that time periodf two things: (i) disseminated presentation of a monophasic
(n=72;r = 0.52;P < 0.001) (see also Table 1). There was aillness (acute disseminated encephalomyelitis) or (ii)
weaker, but still significant, correlation between the number otlinically silent multiple sclerosis. However, 45 out of 54
new lesions between 5 and 10 years and the change in EDE83%) patients with an abnormal baseline scan, developed
over that timef = 61;r = 0.29;P = 0.03) and between the clinically definite multiple sclerosis, and another two have
number of new lesions over 10 years and change in EDSSlinically probable multiple sclerosis. Of the 40 with an
(n=61;r = 0.34;P = 0.007). Using Kruskal-Wallis one-way abnormal initial scan who were reviewed at 5 and 10 years,
ANOVA there was a significant correlation between baselineonly three (8%) had no new evidence of clinical or MRI
lesion number and clinical subtype at 10 yed?s<{ 0.0001; activity (Table 4). This indicates that the MRI abnormalities
Table 3). Patients without clinical conversion over the first 5at presentation were indeed due to clinically silent multiple
years were subdivided into those who subsequently convertestlerosis in the large majority of cases. Pathological activity
to clinically definite multiple sclerosis between 5 and 10 yeargddue to multiple sclerosis may indeed be clinically silent.
and those who did not. We compared the two groups, but n& number of studies have reported pathological changes
significant association was found between the change in lesiocompatible with multiple sclerosis in patients without clinical
load over the first 5 years and clinical outconie= 0.13). symptoms during life (Gilbert and Sadler, 1983; Engell,
There was no relationship between sex, age or syndrome ty#989). Also, frequent MRI scanning reveals new lesions
at presentation and baseline lesion number. about five to 10 times more often than clinical relapses in

Sixty-one patients underwent MRI scans at all three visitsearly relapsing remitting disease (lsaat al., 1988;

Table 4 outlines the number of patients developing newMcFarlandet al., 1992; Thompsoret al., 1992).
lesions and clinically definite multiple sclerosis at each visit. The correlation between change in EDSS and change in
A clear relationship is apparent between the development désion number merits close attention; there is a greater
further clinical episodes and new lesions on MRI. Table 5correlation over the first 5 years than when the time period
shows the relationship between MRI and EDSS changes aff 5-10 years, or the whole 10 years is considered. This
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Table 4 Number of patients developing clinically definite multiple sclerosis according to baseline, 5-year and 10-year
MRI findings*

Baseline Normal MRI [21] Abnormal MRI [40]

Follow-up at Normal MRI [0/14] Abnormal MRI [1/7] Same [3/6] New lesions [22/34]

5 years

Follow-up 10  Normal MRI New lesions Same New lesions Same New lesions  Same New lesions
years [0/12] [1/2] [0/2] [1/5] [1/4] [2/2] [10/13] [19/21]

*The denominator defines the number of patients in the particular subgroup, while the numerator defines the number of patients
who progressed to clinically definite multiple sclerosis in that subgroup.

Table 5 Change in EDSS and lesion number over time secondary progressive disease who underwent all three scans
is small, so firm long-term conclusions on this group are not

Sggrs ?,_ez(r)s (i,_el‘,gs possible. Nevertheless, the weaker correlations between new
lesion number and EDSS change for the whole 10-year
Median change in EDSS 1 (0-6.5) 0.5 (0-6) 2 (0-6.5) period than for the first 5 years suggests that a dissociation
(range) of these outcomes is becoming more apparent over time
Median number of new 5 (0-40) 1 (0-22) 7 (0-60) 9 PP :

T, lesions (range) The risk of progression to clinically definite multiple
Correlation between change in EDSS and number of new T Sclerosis appears to be greatest in the first 5 years. Overall,

lesions by this time 49% of patients had progressed, whereas between
r 0.45 0.29 0.34 5 and 10 years a further 10% had progressed. When one
P < 0.0001 0.03 0.007

considers all the available evidence it is quite clear that the
presence of brain MRI abnormalities at presentation with a

Table 6 The rate of progression to clinically definite clinically isolated syndrome is predictive not only of the risk
multiple sclerosis overall and for each clinical syndrome of developing clinically definite multiple sclerosis but also
according to the baseline MRI the extent of disability and type of disease over the next
10 years. This has obvious implications for patient and
Normal MRI Abnormal MRI physician alike.
All cases 3/27 (11%) 45/54 (83%) Patients with a normal scan may be given an optimistic
Optic neuritis 1/14 (7%) 25/28 (89%) prognosis not only for the long-term risk of developing
Brainstem syndrome 0/5 (0%) 10/11 (91%) multiple sclerosis, which is low, but also for the development
Spinal cord syndrome 218 (25%) 10/15 (67%)

of disability. Only three out of 27 (11%) have progressed to
clinically definite multiple sclerosis in each case with minimal
difference may be as a result of biological mechanisms andjisability. For those with an abnormal scan the prognosis is
or measurement sensitivity. less certain but not necessarily poor; 21 out of 45 (47%)
of those developing multiple sclerosis had only minimal

(i) Biological mechanismswhen one considers the disabilities at follow-up.
group of patients who continue to experience relapses, but The data also have implications for patient-selection for
with a stable baseline between the relapses, i.e. relapsingflerapeutic trials aimed at preventing or delaying the
remitting and benign patients, disability arises from newdevelopment of multiple sclerosis and disability (Milkral.,
lesions which result in inflammation and demyelination. This1996). Recent studies using interfefdhave shown a modest
causes associated changes on MRI. In secondary progressiigease-modifying effect in relapsing/remitting multiple
patients, the other factors such as axonal degeneration asglerosis (IFNB Multiple Sclerosis Study Group, 1993, 1995;
progressive atrophy may play a more significant role (Davielacobset al, 1996). The main issue is the selection of
et al, 1995; Losseffet al, 1996, b). We found a greater patients with high risk of progression over 2-5 years. The
correlation over time between change in lesion number anéisk of progression in the first 2-5 years appears to be greatest
the EDSS in the relapsing/remitting groups than in thosdor those with either four or more lesions, or three lesions,
patients who entered secondary progression, and the lattene of which is periventricular (Beodt al, 1993; Morrissey
group contribute to the weaker correlation in the seconcet al, 1993). These MRI entry-criteria are currently being
quinguennium. used in phase Ill treatment trial to determine whether the

use of interferonf in patients with a clinically isolated

(i) Measurement sensitivitfhere is less change syndrome delays the development of clinically definite
in both EDSS and lesion number between 5 and 10 yeamaultiple sclerosis. Our present data are consistent with those
than over the first 5 years, so there is less opportunity t@f previous studies but the risk is increased on longer-term
demonstrate a correlation. Also the number of patients witHollow-up in that >85% of patients with two or more MRI
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lesions progressed to multiple sclerosis. A more selectiv@arkhof F, Filippi M, Miller DH, Scheltens P, Campi A, Polman
appraisal of different MRI criteria has been developed byC, et al. Comparison of MRI criteria at first presentation to
Barkhof et al. (1997). A model based on four variables predict conversion to clinically definite multiple sclerosis. Brain
(gadolinium enhancement, juxtacortical, infratentorial and997; 120: 2059-69.
periventricular lesions) has a high predictive value for thegeck Rw, Cleary PA, Trobe JD, Kaufman DI, Kupersmith MJ,
development of clinically definite multiple sclerosis. Paty DW, et al. The effect of corticosteroids for acute optic
The long-term outlook in relation to disability is somewhat neuritis on the subsequent development of multiple sclerosis [see
different. For patients witb~10 lesions at presentation, three- comments]. N Eng J Med 1993; 329: 1764-9. Comment in: N
quarters had significant functional impairment 10 years latereng J Med 1993; 329: 1808-10. Comment in: N Eng J Med
i.e. an EDSS of>3. For those with<10 lesions, however, 1993; 330: 1238-9. Comment in: ACPJ Club 1994; 120 Suppl
approximately three-quarters were minimally impaired3: 61.

(EDSS<3). The use of possible disease-modifying treatmentg agiey WG, Whitty CW. Acute optic neuritis: prognosis for

must be a balance _between 0] t_he !’i_s;k of de_yeloping NOHevelopment of multiple sclerosis. J Neurol Neurosurg Psychiatry
only multiple sclerosis but also disability and (ii) the long- 1968; 31: 10-8.
term, and as yet unknown, side effects of the agent. It seems . . _ _— , .
prudent therefore to follow strict guidelines for the inclusion Campi A, Filippi M, Comi G, Mart'ne”'.v' Baratti C, Rovaris
. . . . . . M, et al. Acute transverse myelopathy: spinal and cranial MR
of these patients in treatment trials for multiple sclerosis; a . L : i
- . . study with clinical follow-up. AJNR Am J Neuroradiol 1995;
more conservative selection approach, &40 lesions, may  ;¢."115 53
be appropriate. ' ' _ _
There are some limitations to be considered in interpretingzohen MM, Lessell S, Wolf PA. A prospective study of the risk
our data: (i) the initial images were performed on a 0.5-Tof developing multiple sclerosis in uncomplicated optic neuritis.
machine using 5-mm slices which is slightly less sensitivéNeurology 1979; 29: 208-13.
than more modern 1.5-T machines and 3-mm slices; (iicompston DA, Batchelor JR, Earl CJ, McDonald WI. Factors
T;-weighted post-gadolinium images were not performedinfluencing the risk of multiple sclerosis developing in patients
gadolinium enhancement at presentation confers an eveith optic neuritis. Brain 1978; 101: 495-511.

hltgf:erl(;gg _O.f..ear:ly Convirsmr.] tto multiple S:\l;_rpsrli ((jTasDavie CA, Barker GJ, Webb S, Tofts PS, Thompson AJ, Harding
etal, ); (iif) change in hypointense areas qadleighte AE, et al. Persistent functional deficit in multiple sclerosis and

images (not available in_our stu_(_jy) has been_ show_n_ Qutosomal dominant cerebellar ataxia is associated with axon loss
correlate. more closely with disability than hypennten.snles[pubnshed erratum appears in Brain 1996; 119: 1415]. Brain
on Ty-weighted scans (van Walderveenal,, 1995); and (iv)  1995: 118: 1583-92.

the spinal cord was not imaged [sagittal fast spin echo o ) o )
imaging of the spinal cord shows lesions in approximatelyEng‘?” T A cllr_ucal patho-anatomical study of clinically silent
one-third of patients with a clinically isolated syndrome multiple sclerosis [s_ee comments]. Acta Neurol Scand 1989; 79:
(O'Riordanet al, 1996), and in established multiple sclerosis #28-30- Comment in: Acta Neurol Scand 1990; 81: 363.
occasionally abnormalities may only be evident in the spinaFilippi M, Horsfield MA, Morrissey SP, MacManus DG, Rudge
cord (Kidd et al, 1993)]. For all these reasons we areP, McDonald WI, et al. Quantitative brain MRI lesion load
recruiting a new cohort of patients with clinically isolated predicts the course of clinically isolated syndromes suggestive of
syndromes, who are being followed prospectively with highmultiple sclerosis. Neurology 1994; 44: 635-41.

resolution brain and spinal cord imaging, utilizing multiple gorq B, Tampieri D, Francis G. Long-term follow-up of acute

sequences. o _ ~ partial transverse myelopathy [see comments]. Neurology 1992;
Despite these limitations there is no doubt that conventiona42: 250-2. Comment in: Neurology 1992; 42: 2057.

To-weighted brain MRI at presentation with a clinically
isolated syndrome is predictive of the long-term risk o
developing multiple sclerosis, the type of disease and th
extent of disability. As such, it has a major role in assigning
prognosis for individual patients and in selecting those mos
appropriate to enter trials of putative disease-modifyingFrederiksen JL, Larsson HB, Olesen J, Stigsby B. MRI, VEP,
therapies. SEP and biothesiometry suggest monosymptomatic acute optic
neuritis to be a first manifestation of multiple sclerosis. Acta
Neurol Scand 1991; 83: 343-50.

fFrancis DA, Compston DA, Batchelor JR, McDondald WI. A
éeassessment of the risk of multiple sclerosis developing in
patients with optic neuritis after extended follow-up. J Neurol
lt\leurosurg Psychiatry 1987; 50: 758-65.
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