
The Evolving Role of MRI in Multiple Sclerosis

Patient History
A 26-year-old male presented with numbness and tingling
in his feet progressing to the waist level. There were no
other associated neurologic or systemic complaints. He
saw his internist and was referred for neurologic evaluation.
A history and physical examination were performed.
Screening blood studies were ordered to exclude other
disorders that might mimic multiple sclerosis (MS). Findings
on neurologic examination were remarkable only for slightly
diminished response to light touch and pin stimuli involving
the lower body to the waist level. No other abnormalities
were noted. All blood study results were normal.

Discussion
The patient's symptoms and signs were consistent with
thoracic myelopathy. Magnetic resonance imaging (MRI),
with and without Magnevist®, of the thoracic spine was
obtained the next day (10 to 14 days after the onset of
symptoms). This study was obtained to screen for structural
abnormalities that might help localize and understand the
nature and/or etiology of the patient’s neurologic disorder.
MRI of the thoracic spine revealed a Magnevist-enhancing
lesion at the T8-9 level. The lesion had increased signal on
T2-weighted sequences, did not significantly expand the
cord, and crossed grey white matter boundaries (Figure 1a-c).
In light of the imaging findings, as well as patient age and
history, demyelination was the main consideration.
After the results of the thoracic MRI were reviewed, MRI of 
the brain and cervical spine (with and without Magnevist) 
was ordered to determine whether demyelinating lesions were
present. These MRIs were performed within 7 to 10 days of
the thoracic spine MRI. The presence of brain or cervical

Figure 1a: Sagittal T2-weighted fast spin echo images identify
an area of increased intramedullary signal at the T8 level.

Figure 1b: Axial T2-weighted fast spin echo image identifies an
area of increased intramedullary signal at the T8 level.

Figure 1c: Magnevist-enhanced sagital T1-weighted image
demonstrates enhancement of the lesion, indicating active disease.
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Figure 2b: Post-Magnevist T1 spin echo image demonstrates
enhancement of a left periventricular lesion as well as enhancement
of a left periatrial lesion (not shown) compatible with active disease.
No other lesion enhancement seen at this time.

Figure 3: Sagittal T1 post-Magnevist image taken
after 3 months reveals marked resolution of the
previously seen enhancing lesion.

spine lesions would prove dissemination of MR lesions in space
(consistent with one requirement of the McDonald criteria but not
diagnostic of MS without dissemination in time). MRI of the brain and
cervical spine performed with and without Magnevist revealed no
abnormalities (images not shown). Visual evoked responses showed
no abnormalities. Lumbar puncture was not performed.
The patient’s symptoms and signs resolved after several weeks.
The patient returned for repeat MRI of the brain and spinal cord 
3 months after the initial MRI to assess subclinical disease activity 
and obtain additional data for diagnosing MS according to the 2005
revised McDonald criteria. Repeat MRI of the brain revealed lesions
consistent with demyelinating disease and MS (Figure 2a-b). There
were 2 Magnevist-enhancing lesions in the left periventricular region 
of the atria of the left lateral ventricle and splenium of the left 
corpus callosum (Figure 2a). In additon, four other non-enhancing
periventricular lesions were identified (not shown here). Cervical spine
MRI revealed no abnormalities. Thoracic spine MRI revealed the
presence of the lesion at the T8 level, with almost complete resolution
of enhancement (Figure 3).
The patient was diagnosed with Relapsing Remitting Multiple
Sclerosis (RRMS) based on the 2005 revised McDonald criteria. He
had 1 attack and objective evidence of 1 lesion. Dissemination in
space (DIS) and time (DIT) was demonstrated by MR abnormalities.
DIT was demonstrated by a Magnevist-enhancing lesion 3 months
following Clinically Isolated Syndrome (CIS). DIS criteria were met 
with 6 periventricular lesions, 1 enhancing lesion, and 1 spinal—
“infratentorial lesion.” The patient was treated with high-dose/high-
frequency interferon therapy (Betaseron®) (interferon beta-1b). He 
has been on the medication for the past year. There has been no
recurrence of symptoms or signs consistent with MS exacerbations.

Figure 2a: Axial fluid attenuated inversion recovery 
(FLAIR) image demonstrates typical periventricular 
lesions associated with demyelination.

As with other contrast media, the possibility of serious or life-threatening anaphylactic or anaphylactoid reactions, including cardiovascular, respiratory
and/or cutaneous manifestations, should always be considered. As with other paramagnetic contrast agents, caution should be exercised in patients
with renal insufficiency, especially at higher doses. As with other injectable products, cases of phlebitis and thrombophlebitis have been reported;
assessment of the dosed limb for the development of injection site reactions is recommended.

Disclaimer: The exact relationship between MRI findings and the clinical status of patients is not completely understood.
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CONCLUSION: An enhancing spinal cord lesion is
considered to be equivalent to an enhancing brain
lesion under the 2005 revised McDonald criteria.
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