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Background: Acute transverse myelitis (ATM) is a pathogenetically heterogeneous inflammatory disorder
affecting the spinal cord at one or more segments. Therefore, the identification of discriminatory findings
providing clues of the underlying etiologies is needed. Moreover, there is a paucity of comparative
studies correlating the MRI and electrophysiological changes in ATM with and without multiple sclerosis
(MS).1,2 In Korea, the spinal cord is the most commonly affected site of MS and its clinical features
often resemble those of ATM. As the prognoses of these two conditions are different, it is important
to distinguish them from each other. The purpose of this study was to evaluate discriminatory findings
that could help differentiate ATM from MS.
Methods: Patients having ATM associated with possible MS are referred to as ATM-MS. ATM was
diagnosed if the following two criteria were fulfilled: (1) MRI and CSF findings consistent with the
diagnosis of ATM including Gd-DTPA enhancement, pleocytosis, or elevated IgG-Index, (2) acute or
subacute development of motor and sensory dysfunction evolving over no longer than four weeks or a
clearly defined sensory level. Patients who met the McDonald criteria of possible MS were considered
as having possible MS. We analysed the clinical, imaging, electrophysiological, laboratory findings
and outcome profiles in myelitis with and without MS. All P values lower than 0.05 were regarded
as statistically significant.
Results: We identified 70 patients, and compared non-MS-related ATM (ATM, n = 52, Fig. 1) to
myelitis associated with MS (ATM-MS, n = 18, Fig. 2). The clinical and laboratory characteristics at
admission are shown in Table 1. The ATM patients were significantly older than ATM-MS patients
at the time of the diagnosis (P = 0.001). A motor weakness was more frequent in ATM (P = 0.003)
than in ATM-MS where symptoms were predominantly sensory (P = 0.04). CSF oligoclonal bands
were frequent in ATM-MS but not statistically significant. Clinical outcomes defined on the basis of
three months modified Rankin scale was better in ATM-MS than in ATM (P = 0.001). The results
of electrophysiologic and spinal cord MRI are summarized in Table 2. Abnormalities (assessed by
summation of number of abnormal studies) of neurophysiological tests including visual evoked potential
(VEP), brain stem auditory evoked potential (BAEP) and median and tibial somatosensory evoked
potentials (SEP) are more frequent in ATM-MS (P = 0.026). Spinal cord MRI revealed monosegmental
involvement of spinal cord was more frequent in ATM-MS, in contrast to ATM, where lesions involved
two or more vertebral levels (P = 0.009). In ATM-MS, the lesions were more frequently lateral or
posterior in the axial plane of spinal cord MRI (P = 0.015).
Conclusion: ATM and ATM-MS may be differentiated on the basis of clincal, length of vertebral
involvement on MRI, electrophysiological and outcome data, and these findings may provide therapeutic
implications for patients with myelitis.
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Table 1: Clinical and laboratory characteristics at admission in patients with ATM with and without
MS
ATM
(n=52)

ATM-MS
(n=18)

P

52.6±15.1

36.1±9.6

0.001

21 : 31

7 : 11

NS

Motor impairment

35 (67.3%)

5 (38.4%)

0.003

Sensory symptoms

23 (44.2%)

13 (72.2%)

0.04

Sphincter dysfunctions

21 (40.4%)

8 (44.4%)

NS

6.0±6.1

6.8±6.2

NS

CSF protein in mg per 100 ml

54.5±18.5

53.6±16.5

NS

CSF oligoclonal band

4 (7.7%)

4 (22.2%)

NS

Modified Rankin Scale, 3 months

2.5±0.85

1.4±0.92

0.001

Age in years (range)
Sex ratio (male:female)

CSF cells/mm3

Table 2: Electrophysiologic and spinal cord MRI findings in patients with ATM with and without MS
ATM
(n=52)

ATM-MS
(n=18)

P

VEP

9 (17.3%)

7 (38.9%)

NS

BAEP

10 (19.2%)

7 (38.9%)

NS

SSEP

33 (63.5%)

11 (61.1%)

NS

1.0±0.81

1.6±1.10

0.026

Localized lateral/posterior extension

15 (28.8%)

11 (61.1%)

0.015

Extensive (> 2 segments)

33 (63.5%)

5 (27.8%)

0.009

Localization

Cervical

20 (38.5%)

9 (50%)

NS

Thoracic

25 (48.1%)

8 (44.4%)

Lumbar

24 (46.2%)

9 (50%)

25 (48.1%)

11 (61.1%)

Electrophysiological findings

Sum of abnormal tests
Spinal cord MRI findings

Multiple lesions
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Figure 1. MR images of the cervicothoracic spine in a 57-year-old man with ATM. A) Sagittal T2-weighted image
shows extensive intramedullary high signal intensity from C2 to C6 levels. B) Sagittal T1-weighted image
shows extensive cervical segmental cord enlargement. C) Axial T2-weighted image shows centrally
located symmetric high signal intensity which occupies nearly entire cross-sectional area of the spinal
cord.
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Figure 2. MR images of the spine in a 45-year-old woman with ATM-MS. A) Sagittal T2-weighted image shows
single focal high signal intensity at the T1 level. B) Gadolinium-enhanced sagittal T1-weighted image
revealed focal cord enhancement at the T1 level. C) On axial T2-weighted and gadolinium-enhanced
T1 weighted images, small lesion involving the right posterolateral portion of the spinal cord with
enhancement.
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