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ABSTRACT
Despite the definition of specific diagnostic criteria to identify radiologically isolated syndrome (RIS) suggestive of multiple sclerosis, its 
natural history remains incompletely understood. We retrospectively analyzed a Brazilian cohort of 12 patients to clarify their features and 
to emphasize the role of imaging predictors in clinical conversion. We demonstrated that, although some individuals did not exhibit pro-
gression over a lengthy follow-up period (16.7%), most patients will progress clinically or radiologically in the initial years of the follow-up 
(83.3%). Infratentorial and spinal cord involvement, as well as the total number of lesions, were more relevant predictors of progression than 
gadolinium enhancement. Further studies remain necessary to define the risk of conversion in males and to clarify the cognitive abilities 
of RIS patients. This study may provide an improved understanding of the natural course and evolution of incidental magnetic resonance 
imaging lesions, and further assists with the management of RIS in clinical practice.

Key words: multiple sclerosis, radiologically isolated syndrome, incidental demyelination, magnetic resonance.

RESUMO
Apesar da definição dos critérios diagnósticos específicos para identificar a síndrome radiológica isolada (SRI) sugestiva de esclerose múl-
tipla, sua história natural ainda não foi completamente entendida. Analisamos retrospectivamente uma coorte brasileira de 12 pacientes 
visando a esclarecer suas características e enfatizar o papel da imagem em predizer conversão clínica. Embora alguns indivíduos não apre-
sentem progressão em longo período de acompanhamento (16,7%), a maioria dos pacientes com SRI progrediu clínica ou radiologicamente 
nos primeiros anos do seguimento (83,3%). O comprometimento infratentorial e da medula espinhal, bem como o número total de lesões, 
foram mais relevantes em predizer a progressão que a presença de impregnação pelo gadolínio. Estudos futuros são necessários para defi-
nir o risco de conversão em homens e para esclarecer a repercussão cognitiva da SRI. Este estudo pode ampliar o entendimento da história 
natural e da evolução das lesões incidentais à imagem de ressonância magnética contribuindo para a adequada condução clínica da SRI.

Palavras-Chave: esclerose múltipla, síndrome radiológica isolada, desmielinização incidental, ressonância magnética.

The term radiologically isolated syndrome (RIS) was re-
cently introduced to describe patients who have incidental 
brain magnetic resonance imaging (MRI) abnormalities sug-
gestive of multiple sclerosis (MS), but without any signs or 
symptoms attributable to the disease1. The proposed diagnos-
tic criteria include brain MRI to establish anatomic dissemi-
nation in space (DIS) in the absence of a better explanation 
or a clinical history of inflammatory demyelinating disease of 

the central nervous system (CNS). RIS is well known in clini-
cal practice; however, the natural history of this condition re-
mains incompletely understood2.

The current literature has demonstrated that RIS patients 
may develop clinical symptoms, converting to either relapsing-
remitting or primary progressive MS3. Alternatively, patients may 
show progression in the MRI lesions without any objective clini-
cal symptoms (radiologic progression); patients may even show 
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RESULTS

Sixteen patients (14 females, 2 males) were diagnosed with 
RIS during the study period. According to our defined crite-
ria, 4 patients (all female) were excluded from this study due 
to the availability of only one imaging examination. Table 1 
summarizes the demographic, clinical, laboratory and imag-
ing data from our series of the remaining 12 patients, as well 
as the evolution of these parameters. Patient ages ranged 
from 17 to 54 years, with a median age of 38.7 years (stan-
dard deviation of 9.5 years). The median follow-up period for 
these patients was 49.2 months (range 11–109 months). All 
patients had a normal neurological examination at the first 
MRI scan, without any familial history of MS.

Symptoms that led to the first MRI scan included primary 
headache (7/12–58.3%) and depression unrelated to a typical 
inflammatory-demyelinating CNS syndrome (2/12–16.7%). 
One patient reported hyperprolactinemia, while another pa-
tient had a pineal cyst previously observed on a computed 
tomography scan. One patient was being investigated for a 
long-lasting horizontal nystagmus (Table 2).

Brain MRI scans were available from all 12 patients; spi-
nal cord studies (cervical segment at least) were only avail-
able for 5 of the patients. The baseline brain MRI scans exhib-
ited DIS according to the Barkhof criteria9. We documented 
more than nine T2 hyperintensities (11/12–91.6%), three or 
more periventricular T2-weighted lesions (11/12–91.6%), in-
fratentorial lesions (6/12–50%), juxtacortical lesions (12/12–
100%) and Gd enhancement (4/12– 33.3%). 

Radiologic progression was documented in 50% of pa-
tients (6/12), while MRI stability without the development of 
any objective clinical symptoms was documented in 16.7% of 
patients from our series (Fig 1). Four patients (4/12–33.3%) 
exhibited paresthesia attributable to a demyelinating event. 
Two of those patients (2/12–16.7%) were diagnosed with CIS 
(mean follow-up period – 12 months), while the 2 remaining 
patients (2/12–16.7%) had recurrent symptoms compatible 
with CDMS (mean follow-up period of 57.5 months). 

In each patient, the total lesion number varied from 5 to 
36 lesions (median=14; SD 9.4), with a periventricular distri-
bution predominating. A statistically significant correlation 
was found between the total number of lesions in the first 
examination and subsequent clinical conversion (p=0.017). 
Patients in the subgroup that developed clinical manifesta-
tions during the follow-up period exhibited, on average, 26 
focal lesions in the first MRI scan (Fig 2). In contrast, patients 
in the subgroup without symptoms exhibited only, on aver-
age, 12.3 lesions in the first scan. There was no statistically 
significant difference in the number of lesions predicting CIS 
or CDMS (p=0.65). Furthermore, 50% (6/12) of our patients 
exhibited infratentorial lesions in the first examination. This 
parameter was also significant to predict clinical conversion 
(p=0.017). 

stabilized brain abnormalities in subsequent imaging examina-
tions1-6. The aim of this report is to describe retrospectively the 
clinical-radiological features and evolution of the first Brazilian 
series of patients with RIS. Clinical and imaging predictors were 
analyzed. Our data were also compared with previous findings.

METHODS

The protocol was approved by the Institutional Committee 
of Human Research, and informed consent was obtained 
from all patients. This is a retrospective analysis of clinical-
radiological data from a series of patients diagnosed with 
RIS in Santa Casa de Misericórdia de São Paulo and Fleury 
Medicina e Saúde from January 2002 to March 2011. The di-
agnoses were defined in accordance with recently proposed 
criteria1. Patients who underwent a clinical follow-up and at 
least two imaging examinations were included in this study. 
To confirm the diagnosis of RIS, we performed comprehen-
sive neurological evaluations and detailed clinical histories, 
including an active search for symptoms attributable to MS. 
Differential diagnosis for multifocal T2 abnormalities was ac-
tively conducted according to current criteria7.

We selected patients that underwent comparable MRI pro-
tocols, including Axial FLAIR (TR/TE/TI 11000/140/2600 ms), 
T2-weighted spin echo (SE) (5000/101 ms) and T1-weighted 
SE with and without magnetization transfer pulse (TR/TE, 
510/12; MT pulse) sequences. We also examined T1 sequenc-
es (SE and SE/MT) after intravenous gadolinium (Gd) admin-
istration. Spinal cord studies included T1- and T2-weighted 
SE sequences. T1 SE sequences with fat saturation after in-
travenous Gd administration were also analyzed.

According to established neurological criteria, clinical 
symptoms were considered in the appropriate clinical set-
tings as clinically isolated syndrome (CIS) related to MS or 
as clinically definite MS (CDMS)8. In the absence of any ob-
jective clinical symptoms, radiologic progression was defined 
as the presence of a new T2 focal abnormality, Gd enhance-
ment or enlargement of pre-existing lesions in longitudinal 
follow-up scans. Imaging stability of the abnormalities was 
considered in subsequent examinations when neither clini-
cal symptoms nor radiologic progression were documented. 
MRI abnormalities and follow-up assessments were analyzed 
collaboratively by the authors.

Tests for interaction were performed for age, gender, the 
presence of oligoclonal bands in cerebrospinal fluid (CSF), the 
number of lesions and the presence of Gd enhancement, in-
fratentorial lesions or spinal cord lesions in the baseline MRI. 
These potential predictors of conversion to MS or of the de-
velopment of new brain lesions were analyzed using the Cox 
regression model, generating hazard ratios (HR) with 95% con-
fidential intervals and p values <0.05. The duration of the follow-
up period was also confronted to each patient’s outcomes.
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!
Fig 2. Radiologic progression and subsequent clinical conversion during the follow-up period (patient #3). Baseline MRI (2003) 
- Axial FLAIR images (A-C) and axial T1 SE MT image after intravenous Gd administration. Note juxtacortical, periventricular 
and cerebellar lesions (total=32 lesions) with no evidence of blood-brain barrier disruption. Comparative images in 2007 
(D-G) exhibited radiologic progression of lesions. Note the appearance of new lesions in FLAIR images not previously seen in 
the baseline study (arrows). Also note focal Gd enhancement, denoting acute inflammatory activity. At the time that these 
images were acquired, there were no clinical symptoms. A new comparative study was obtained in 2010 (H-K), exhibiting 
new lesions in FLAIR images and new foci of Gd enhancement. Clinical symptoms emerged during the last examination; this 
patient was considered clinically definite multiple sclerosis.

!

Fig 1. Radiologic stability (patient #10). Axial FLAIR images at baseline (Jan-2009) (A-D) and follow-up (May-2010) (E-F). Note the 
presence of unchanged lesions in the periventricular white matter and at the juxtacortical region (total=10 lesions).
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Spinal cord lesions compatible with focal demyelination 
were demonstrated in all examined patients from our se-
ries ( five patients). Clinical symptoms were documented in 
the follow-up of four patients from this subgroup. Focal in-
flammatory activity, characterized by Gd enhancement, was 
observed in the first examination in four patients from this 
cohort (4/12–33.3%). No statistical correlation between Gd 
enhancement and clinical conversion was found (p=0.43).

Focal brain hypointensities on T1 sequences (i.e., black 
holes) consistent with irreversible damage were documented 
in two patients (2/12–16.7%) in the first MRI scan. Clinically 
definite MS was confirmed in one of these patients. Two dif-
ferent patients (2/12–16.7%) developed this pattern during 
the follow-up period. One patient from this subgroup con-
verted to CDMS, and the other patient converted to radio-
logic progression.

DISCUSSION

Incidental demonstration of demyelinating lesions has 
been reported in autopsies and in familial and twin stud-
ies10-13. However, the advent of MRI has increased the pos-
sibility of demonstrating multifocal brain and spinal cord 
lesions compatible with MS, even in unsuspected scenar-
ios1-6,14. Postmortem studies from the pre-MRI era have re-
vealed typical pathologic findings of MS in patients who were 
apparently asymptomatic during their lifetimes11; these stud-
ies have also reported unexpected lesions in some patients15. 

With the extensive availability of brain and spinal cord 
MRI at present, imaging studies performed for indications 
other than suspicion of demyelinating disease may reveal le-
sions in patients that are highly suggestive of MS (i.e., with 
ovoid, well-circumscribed, homogeneous and periventricu-
lar distribution). In 2009, Okuda et al.1 proposed the concept 
of radiologically isolated syndrome to describe this scenario 
based on Barkhof ’s criteria9 to confirm DIS.

Structural neuroimaging studies of patients with an initial 
clinical event suggestive of MS usually reveal other brain or spi-
nal lesions. Most of these CNS lesions present at the time of MS 
diagnosis were asymptomatic, suggesting the existence of a pre-
symptomatic period of unknown duration. New asymptomat-
ic lesions also often appeared during the course of established 
MS, confirming the subclinical activity of the disease4,16,17. 

Currently, there is neither a single clinical feature nor a 
sole diagnostic test that can confirm the diagnosis of MS. A 
recent revision of the International Panel Criteria confirmed 
MRI as the most effective paraclinical tool to define DIS dis-
semination in time (DIT) for the diagnosis of MS in patients 
with at least one clinical event consistent with a demyelinat-
ing disease after exclusion of alternative possibilities18. These 
criteria have been successful in defining the diagnosis of MS 
in the first clinical manifestation without compromising 

specificity and accuracy19-21. Using only a single MRI analy-
sis, all patients in our study exhibited DIS, and 33.3% of the 
patients exhibited DIT according to these new criteria19,21. 
Furthermore, clinical conversion was only documented in 
33.3% of all cases (2/12 of CIS; 2/12 of CDMS). Our data sug-
gest that all MRI criteria in RIS cases should be used parsi-
moniously as long as MS remains an exclusionary diagnosis. 
Unless patients develop a clinical symptom typical of a demy-
elinating episode, MRI analysis alone is not enough to con-
firm the diagnosis of MS1,2,22.

In our series of patients, there was no difference in medi-
an ages between both groups (36.75 and 39.75 years old with 
and without clinical symptoms, respectively). In our cohort, 
patients who presented CIS were younger on average (medi-
an 27.0 years old) than patients in the entire cohort (median 
46 years old). In our study, patients with CDMS were not as 
young as those with CIS. In our review of the current litera-
ture, we found that all previously described studies reported 
the predominant occurrence of RIS in women1-6. Although 
RIS was more prevalent in women, we determined that in 
these previous studies the rate of conversion to CDMS was 
higher in males as compared to that of females1-4,6,23. Both 
men in our series converted to CDMS during the follow-up 
period. However, this tendency should be further confirmed 
in larger studies.

In this small cohort of patients with RIS, only two pa-
tients exhibited stabilized brain abnormalities and did not 
develop clinical symptoms consistent with MS during the 
follow-up period (mean duration of 18 months). Although 
the follow-up  period in this study was relatively short, we 
emphasize that the number of lesions on the baseline MRI 
scans was smaller than that noted in remaining patients. It is 
important to note that a long-term follow-up period is man-
datory to correctly define stabilized brain abnormalities.

Radiologic progression in our series of patients was in line 
with previous reports1-6,14. Radiologic progression occurred in 
50% (6/12) of our patients, with a mean follow-up time of 
2.8 years. Okuda et al.1 found a radiologic progression rate of 
59%, with a median follow-up time of 2.7 years. Our results 
showed a tendency toward earlier radiologic progression 
and clinical conversion to MS in proportion to the total basal 
number of lesions. This observation appears to be supported 
by the same arguments explaining the high risk of conver-
sion following CIS with brain and spinal cord asymptomatic 
lesions14,17,24,25. Radiologic progression in RIS is in line with a 
recent observation in CIS cohorts that confirmed the occur-
rence of a long-term radiologic progression, albeit less com-
monly than in CDMS26.

There is much evidence supporting the importance of the 
preclinical phase of MS14. RIS is likely to be a heterogeneous 
syndrome rather than simply presymptomatic MS27. Patients 
may have a presymptomatic stage of MS with an expected clin-
ical evolution to symptomatic MS; alternatively, patients may 
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remain with only subclinical activity and no evolution to MS 
(i.e., radiologic progression). The impact of RIS on subsequent 
neurologic outcomes remains unclear, although it has been ex-
amined in the current literature2,27,28. Lebrun et al.23 recently sug-
gested that RIS patients have similar cognitive profiles to MS 
patients. It could be suggested that RIS patients are MS patients 
with an undiagnosed, isolated symptom presenting as cogni-
tive dysfunction. It is possible that there exists a destructive 
process that remains below the clinical threshold of detection 
(i.e., subclinical MS). Therefore, new MR techniques, including 
MT, spectroscopy or diffusion tensor imaging might clarify the 
relevance of preclinical lesions and thus improve our under-
standing of unexpected manifestations in further analyses. 

In contrast with previous studies, Gd enhancement was 
not confirmed as a predictor of either radiologic or clinical 
progression1,3. It is possible that our results were influenced 
by the low incidence of this finding (4/12–33%) in our series. 
Gadolinium enhancement in brain lesions reflects distur-
bances of the blood-brain barrier (BBB) with high sensitiv-
ity. Disruption of the BBB is an early event in the develop-
ment of inflammatory lesions in MS and a robust predictor of 
the occurrence of relapses29. Lebrun et al.5 demonstrated that 
patients whose baseline MRI scans exhibited Gd enhanced 
lesions had a substantially increased risk of developing new 
lesions. However, the authors emphasized that the risk of de-
veloping clinical symptoms was not defined. 

Four of 12 (33.3%) patients (2 males) developed an objec-
tive clinical symptom consistent with CNS inflammatory-
demyelinating syndrome and fulfilled the criteria for either 
CIS or CDMS. The time taken for the development of clinical 
symptoms in our series ranged from 7 to 71 months (median 
time 2.9 years). Okuda et al.6 found a conversion rate of 22% 
(10/44) with a median time to clinical symptoms of 5.4 years, 
while Lebrun et al.5 found a conversion rate of 33% (23/70) 
with a median time to CIS of 2.3 years. Both studies confirm 
that longer follow-up periods are crucial to defining MS con-
version in many patients, but clinical conversion following 
RIS most commonly occurs during the initial years5,6.

In our series, all patients who converted to CDMS pre-
sented spinal cord and/or infratentorial lesions at the base-
line MRI scan, and only one patient had a Gd enhanced lesion. 
A recent report regarding a large series of RIS patients con-
firmed that the presence of an affected spinal cord predict-
ed the subsequent development of CIS or CDMS6. Bot et al.30 
showed that spinal cord abnormalities are prevalent in ear-
ly-stage MS, even in the absence of clinical manifestations. 
The authors confirmed that spinal cord lesions are useful to 
demonstrate DIS at the time of diagnosis30. Our study is in 
agreement with these previous reports; current data support 

the contention that spinal MRI should be performed in any 
patient with incidental demyelinating lesions in order to pro-
vide prognosis counseling27,30,31. 

The concept of preclinical MS now challenges experts 
with several unanswered questions27. Standard neurologic 
evaluations often fail to detect cognitive impairments in MS 
patients, and some patients with RIS might also be cognitive-
ly impaired. Cognitive impairment was recently described to 
occur with similar frequency in early stage MS patients and 
RIS patients23. Brex et al.32 postulated that the extent of in-
flammation and demyelination early in the course of MS may 
influence the extent of axonal loss later in the disease. The 
occurrence of a considerable number of lesions in RIS pa-
tients and the presence of black holes both allow us to iden-
tify RIS patients at risk of cognitive impairment, even from 
an initial examination. We propose that further clinical stud-
ies should address the role of the total number of lesions and 
black holes in the evolution of RIS in the cognitive perfor-
mance of patients, even in the absence of symptoms.

We recognize several limitations of this study, mainly due 
to the number of patients and to the absence of neuropsy-
chological testing. In our practice, very few patients without 
symptoms undergo spinal cord MRI evaluations, CSF analy-
ses and visual evoked potential studies, thereby limiting a full 
analysis of this patient series. Similar studies have highlight-
ed the importance of demonstrating DIS and DIT during the 
preclinical phase of lesions that are suggestive of demyelinat-
ing disease. Additional prospective studies are needed to de-
termine the frequency of conversion of RIS to CDMS and to 
build strategies to manage RIS patients. 

In conclusion, this Brazilian RIS cohort confirmed the 
predominance of female patients presenting with RIS. Most 
of the patients exhibited clinical or radiological progression 
in a short follow-up period. We propose that further studies 
are necessary to better define the risk of conversion in males 
and to clarify the role of the total number of brain lesions and 
black holes on cognitive function of RIS patients.

Our results provide evidence that infratentorial lesions, 
spinal cord involvement and the total number of lesions are 
more relevant than Gd enhancement in the prediction of 
both clinical and radiological progression. Although some in-
dividuals did not exhibit progression during a long follow-up 
period, we believe that all patients with RIS should be con-
sidered as having a high risk of developing MS. Infratentorial 
and spinal cord lesions are the best predictors for the infer-
ence of prognosis. We propose that a larger series of patients 
could shed more light on the natural course and evolution of 
incidental MRI lesions, and further assist in the management 
of patients in clinical practice.
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