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Abstract We describe an atypical 
MRI  appearance of multiple sclero- 
sis (MS). Lesions characterized on 
T2-weighted images by a well-de- 
fined rim of increased signal in- 
tensity and a concentric region of 
higher signal intensity were seen in 
6 of 132 patients with MS. On T1- 
weighted images these lesions were 
evident as regions of low signal in- 
tensity, often with a rim of contrast 
enhancement  or increased signal in- 

tensity. These appearances tended 
to be shown by new, evolving le- 
sions. 
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Introduction 

Typical MRI  appearances of multiple sclerosis (MS) in- 
clude focal zones of abnormally high signal intensity in 
the cerebral  white mat ter  which have oblong, cylindrical 
or "string of beads" appearances and often a close ana- 
tomical relationship to the lateral ventricles [1-8]. Con- 
trast enhancement  has been described [9-12]. Atypical 
lesions, resembling tumors, are repor ted  [13, 14]. Ring- 
like lesions characterized by a ring of high signal in- 
tensity on moderate ly  Tl-weighted  images have been 
described in clinically active MS [15]. We noted atypical 
inhomogeneous lesions, dissimilar to the ring lesions 
previously repor ted  in cases of MS. The purpose of this 
report  is to describe the appearance of these lesions, 
which may be solitary in some cases, and may be mis- 
taken for a neoplasm. 

Material and methods 

The MR images of 132 patients being investigated or followed for 
MS were reviewed retrospectively to determine the frequency of 
target-shaped lesions containing a focal region of abnormally high 
signal intensity on and a well-defined central concentric region of 
higher signal intensity on T2-weighted images. Images, obtained on 

a 1.5 T imager, included a sagittal localizer spin-echo (SE) image 
obtained with TR 500, TE 20 and then a series of approximately 40 
axial SE images with 5 mm slice thickness and 1 mm skip, 20 cm 
field of view, 256 x 256 matrix, 2 excitations, cardiac gating, TR 
about 2000 and TE 20 and 80 ms. In some cases, gadopentetate in- 
jection was administered, and 5-mm-thick SE images with TR 500, 
TE20 obtained subsequently (contrast-enhanced Tl-weighted 
images). The clinical records were reviewed in each case. 

Results 

We identified 6 patients with lesions with the target 
configuration. Of  these, 4 fulfilled the criteria for prob- 
able or definite MS; 2 had a clinical diagnosis of MS 
without fulfilling these criteria. There  were 2 patients 
with more  than one target lesion. The lesion has two 
well-defined zones: an outer  ring of high signal intensity 
(with T2 weighting) and an inner ring of higher signal 
intensity. On Tl-weighted  images, the outer  ring has 
slightly higher intensity than white matter; the inner 
zone has a lower signal intensity, nearly isointense with 
cerebrospinal fluid. Each lesion is characterized by well- 
defined borders separating it f rom adjacent white mat- 
ter and also separating the central region of higher sig- 
nal intensity. None  of the lesions displaced adjacent 
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F ig . l a -e  Case 1. TheT2- 
weighted image (a) shows loci 
of high signal intensity in the 
white matter and a mass in the 
left parietal region (arrows). 
b, c Eight months later target 
lesions (arrows) are present, at 
least one of which (arrows) en- 
hances peripherally after gado- 
pentetate dimeglumine. 
d, e The central portion has a 
low signal intensity and does 
not enhance. Occipital mass (in 
d, e) is thought to be a me- 
ningioma 

Fig.2a, b Case 2. Typical target lesion in the left parietal lobe on 
proton density (a) and T2-weighted (b) images. Multiple periven- 
tricular lesions were seen at other levels 

c e r e b r a l  s t ructures .  In  one  p a t i e n t  two  of  the  les ions  
s h o w e d  c o n t r a s t  e n h a n c e m e n t ,  bu t  in t he  o t h e r  p a t i e n t  
who  r e c e i v e d  con t r a s t  m e d i u m ,  the  t a rge t  l es ion  d id  no t  
enhance .  O f  two pa t i en t s  we  fo l l owed  up, one  s h o w e d  a 
c h a n g e  in a p p e a r a n c e  a n d  r e d u c t i o n  in size of  the  le-  
s ions wi th in  a year .  O n e  a p p e a r e d  dur ing  a fo l low-up  
e x a m i n a t i o n  and  was no t  p r e s e n t  10 w e e k s  ear l ier .  In  all  
cases, the  t a rge t  l es ion  was a c c o m p a n i e d  by  o t h e r  le-  
s ions t ak ing  the  m o r e  usua l  f o r u m  of  h o m o g e n e o u s  loc i  
of  a b n o r m a l  s ignal  in tens i ty  in whi te  ma t t e r .  

Case reports 

Case 1 

A 43-year-old woman with a diagnosis of probable MS was being 
followed at regular intervals because of a presumed meningioma. 
MRI revealed multiple periventricular high signal intensity lesions 

consistent with MS (Fig. 1). A mass which enhanced markedly after 
intravenous contrast medium was also present. None of the pre- 
sumed MS plaques enhanced. During routine follow-up 10 months 
later, MRI showed two target lesions in regions of the white matter 
devoid of lesions on the previous study. Intravenous gadopentetate 
dimeglumine, 0.1 mmol/kg, was administered for assessment of the 
presumed meningioma. Both the mass and the target lesion en- 
hanced. The center of the target, which did not enhance, had a low 
signal intensity on the Tl-weighted images, approximately isoin- 
tense with cerebrospinal fluid. 

Case 2 

A 47-year-old man complained of numbness and tingling over the 
right side of his body. CT revealed two subtle low density areas in 
the left periventricular region that enhanced markedly with con- 
trast medium. MRI showed multiple periventricular lesions of high 
signal intensity on T1 and T2-weighted images. Using CT-directed 
stereotactic methods, a mass with a target appearance (Fig.2) in 
the region of the atrium of the left lateral ventricle was biopsied. 
Microscopy of the specimens revealed perivascular infiltrates con- 
taining lymphocytes and occasional polymorphonuclear cells, with 
local necrosis and demyelination, consistent with an MS plaque. 
CT 1 months later showed lesions similar to the target lesion in the 
left periventricular region, but with no contrast enhancement. 
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Follow-up MRI 8 months and 2 years later showed decrease in size 
of some lesions and disappearance of the target lesion. No contrast 
enhancement was observed. 

Discussion 

The lesion we observed in 6 cases has not been de- 
scribed previously in MS although it has been illustrated 
[13]; it differs from the large atypical lesions previously 
described [13-15]. The lesion is characterized by a target 
configuration with a central high intensity zone sur- 
rounded by a halo of lower signal intensity on T2- 
weighted images. Low signal intensity on Tl-weighted 
images corresponds to the central zone. Contrast en- 
hancement may be seen in the peripheral portion of the 
lesion. In each of our cases, the diagnosis of demyeli- 
nat ing disease was m a d e  on the  M R  images  because  of  
o ther  lesions typical  o f  MS. If  the target  lesion is p resen t  
as a soli tary f inding as in one  case we reviewed,  the  di- 

agnosis of neoplasm may be suspected. The atypical de- 
myel ina t ing  lesions that  we descr ibe do no t  t end  to  dis- 
place adjacent  sulci or  ventricles unl ike cerebra l  neo-  
plasms. The lesion differs f r o m  the "r ing-l ike" lesion 
descr ibed by Powell  [15] which had  a high signal in- 
tensi ty on  T l - w e i g h t e d  images,  a t t r ibuted  to para-  
magne t ic  substances.  

The  i n h o m o g e n e o u s  target  lesion m a y  represen t  an 
e d e m a t o u s  p laque  with a necrot ic  center.  The  low mag-  
ne t iza t ion  rat io obse rved  in the centra l  po r t ion  of  one  
early demyel ina t ing  p laque  with a similar appea rance  
[13] is consis tent  with necrosis. The  e n h a n c e m e n t  in the 
sur rounding  lower  signal intensi ty por t ion  is consis tent  
with in f l ammat ion  and/or  edema.  The  shrinking of  le- 
sions in two cases and the contras t  e n h a n c e m e n t  in an- 
o ther  suggest tha t  the lesions m a y  represen t  an ear ly  or  
active stage of  the demyel ina t ing  process. The  appear-  
ance of  d i sappearance  of  ta rge t  lesions cor re la ted  
poor ly  with clinical changes  in our  patients,  as in o ther  
studies [10, 11, 16]. 
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