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NMO-IgG-negative relapsing myelitis

S Ravaglia, S Bastianello, D Franciotta, M Ceroni, A Pichiecchio, E Tavazzi, A Moglia and E Marchioni

Institute of Neurology ‘C Mondino’, University of Pavia, Pavia, Italy

Objective: Idiopathic transverse myelitis (I-TM) is typically monophasic, while relapsing forms are
usually referred to spinal cord-restricted neuromyelitis optica (NMO), atypical multiple sclerosis (MS), or
myelitis during the course of infections and connectivitis. Our objective was to evaluate the frequency of
recurrent |-TM; to clarify the nosology of these forms through comparison with NMO and post-
infectious TM (P-TM).

Design: Prospective cohort study on patients presenting with I-TM was carried out inpatients of
Infectious and Neurologic Disease Clinics, Italy.

Methods: Over an 8-year period, we recruited 13 patients with I-TM and 16 with P-TM. The patients
were followed-up for at least 3 years with repeated brain and spinal cord magnetic resonance imaging
(MRI) examinations, multimodal evoked potentials and serum screen for connectivitis. Relapses were
defined on clinical and imaging criteria.

Results: Four patients with I-TM (31%) had a relapsing course . They were all males with age > 50,
and severe at-onset disability. The final outcome was poor in three out of four patients. Serum NMO-
immunoglobulin G was undetectable in all patients. Longitudinally extensive myelitis was not predictive
of relapses. I-TM and P-TM shared clinical, cerebrospinal fluid (CSF) and MRI features, as well as a similar
rate (54 vs 38%) of peripheral nervous system involvement (polyradiculoneuritis), and an identical rate

of relapses (31% for both forms).

Conclusions: Our series support the existence of relapsing I-TM as a disease entity that does not
appear related to NMO, nor to MS, cannot be further specified and shares many features with P-TM.
The likelihood of relapses was unpredictable based on clinical, CSF and MRI findings.
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Introduction

Recent criteria' define transverse myelitis (TM) as the
development, over a 3-week period, of sensory, motor or
autonomic dysfunction related to spinal cord involvement,
together with proof of spinal cord inflammation by cere-
brospinal fluid (CSF) or magnetic resonance imaging (MRI).
Depending on the results of an extensive infective and
autoimmune screening, two main groups can be identified:
idiopathic TM and ‘disease-associated’ TM. This distinction
has prognostic purposes essentially. Disease associated forms
may have a relapsing course, and differential diagnosis
includes myelitis as the first manifestation of primarily
central nervous system (CNS) diseases such as neuromyelitis
optica (NMO) and multiple sclerosis (MS), as well as those
related to direct infections and systemic autoimmune
disorders. Conversely, I-TM is usually monophasic. Although
recent studies on TM have applied this work-up,' isolated
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cases or small series of relapsing I-TM are still reported,®™*
and their nosology remains controversial.*® The final
outcome is often characterized by severe disability,?
and treatment options for relapse prevention are not
established.

Through a prospective, prolonged follow-up study, we
previously evaluated the disease course of patients with
post-infectious encephalomyelitis and myelitis, and could
observe that 25% of patients had a relapsing course;’
relapses were confined to spinal cord involvement. We
then observed the occurrence of relapsing TM among
patients with hepatitis C virus (HCV) infection,® and
proposed that screening for HCV should be performed
in each case of TM. In this study, we evaluate a series of
I-TM, to assess the frequency of relapses; we then compare
I-TM with a series of post-infectious TM (P-TM), monitored
by our group as part of a previous study,7 to investigate
differences between these forms. Last, we compare mono-
phasic and relapsing myelitis, either idiopathic or post-
infectious, to search for clinical, CSF or MRI predictors of a
relapsing course.
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Methods

Study design

We conducted a prospective cohort study on inpatients of
Neurologic or Infectious Disease Clinics presenting with TM,
over an 8-year period (between 1996 and December 2004).
We excluded patients with TM associated with other CNS
disorders, antecedent or direct infections, or systemic
autoimmune disorders. The patients were followed-up for
at least 3 years. Relapses were defined as: (1) sudden
worsening of the neurological status after the achievement
of a stabilization for at least 1 month, and, (2) new spinal
cord lesion detectable by MRI, either at the same segment as
the first episode (and thus visible as gadolinium enhance-
ment), or at a different level (and thus identifiable as a new
T2-hyperintense lesion, with or without enhancement,
within the spinal cord).

Inclusion criteria

Transverse myelitis was diagnosed based on: (1) development
of bilateral, not necessarily symmetrical, sensory-motor
dysfunction with a clearly defined upper sensory level, with
or without sphincter dysfunction; (2) blood-brain barrier
damage, as expressed by increase in CSF/serum albumin
ratio,’ or pleocytosis; (3) hyperintense-T2 lesions within the
spinal cord, with or without enhancement. The neurological
syndrome had to develop over less than 3 weeks, without
antecedent infections or vaccinations during the previous 4
weeks.

Exclusion criteria

We excluded compressive, vascular and post-radiation
myelopathies; MS (history of previous neurological signs or
symptoms; demyelinating brain MRI lesions at inclusion or
during follow-up; abnormal visual evoked potentials (VEPs)/
brainstem auditory evoked potentials (BAEPs)); NMO (optic
neuritis or abnormal VEPs); systemic autoimmune disorders
and sarcoidosis; infectious diseases.

Screening for autoimmune disorders and infections has
been described,” and, briefly, it included serum search
for antinuclear, anti-double-stranded DNA, anti-SSA/SSB,
anti-neutrophil cytoplasmic, anticardiolipin and lupus
anticoagulant antibodies; serum/CSF levels of angiotensin-
converting enzyme; CSF culture; serum/CSF antibody titers of
Epstein-Barr Virus (EBV), human immunodeficiency virus-
1/-2, HCV, Borrelia burgdorferi, Mycoplasma pneumoniae;
serum/CSF search by PCR for herpes simplex virus (HSV)-
1/-2, enterovirus, EBV, cytomegalovirus, Varicella zoster
virus, HHV-6, HHV-7, HHV-8, influenza A and B, HCV.
Patients with serum hypereosinophilia were also excluded.

Assessments
Clinical impairment was assessed by the Scripps Neurological
Rating Scale (SNRS) score'® at the time of the maximum
neurological deficit and, after treatment, every 2 weeks, until
the achievement of a stabilized neurological improvement.
Neuromyelitis optica-immunoglobulin G (IgG) antibodies
were searched in all patients on collected serum samples, in
accordance with a published protocol.!* In our laboratory,
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for the diagnosis of Devic’s disease, NMO-IgG testing showed
a sensitivity of 58%, and a specificity of 100%.

Serum C-reactive protein (CRP) was used to measure
systemic inflammation. CSF examination included -cell
count, IgG and albumin content, glucose concentration,
CSF/serum albumin ratio’ and IgG index. CSF and sera were
tested for IgG oligoclonal bands (OBs) using agarose iso-
electric focusing (pH 3.0-10.0) and affinity immunoblotting.

Spinal cord MRI was performed before the execution of
rachicentesis, with a 1.5 T Philips Intera. Number, long-
itudinal length, localization of lesions and enhancement
were recorded.

Neurophysiological assessment (VEPs, median/tibial so-
matosensory evoked potentials (SSEPs), BAEPs, nerve con-
duction studies) is described in a previous report,” together
with criteria for polyradiculoneuritis.'?

Visual evoked potentials, SSEPs, brain and spinal cord MRI
were repeated every 6 months during the 3-year follow-up,
and promptly in relapses. In relapsing cases, CSF examina-
tion and serum and CSF screen for autoimmune disorders
and infections was also repeated.

Treatment

The patients were treated with 6-methilprednisolone (6-MP)
500-1000 mg per day (until a maximum total dose of 6 g) as
first choice, and with intravenous Ig (IVIg) when steroids
were ineffective. Treatment ineffectiveness was defined as
improvement of less than 30 SNSR points or final score <90
points.

Relapses were treated with 6-MP or 1VIg, depending on
which had been effective during the initial episode.
Decisions on whether or not to start chronic immunosup-
pressive treatment in relapsing cases was taken on a
individual basis, depending on the number of relapses, or
the degree of residual disability after the first event (SNRS
score > or <90). The choice among the agents commonly
utilized for CNS autoimmune disorders was taken on an
individual basis also.

Statistical analysis

We compared [-TM and P-TM, as well as monophasic and
relapsing forms, considering the following quantitative
variables: age, time to maximum neurological deficit, SNRS
score at the onset and after treatment, CSF parameters, MRI
number of segments involved by myelitis. The t-test or the
Mann-Whitney test were adopted, depending on the
distribution of the variables. The following categorical
variables were considered: sex, indices of systemic inflam-
mation, steroids/IVIg effectiveness, peripheral nerve involve-
ment, pattern of spinal cord involvement on MRI (multifocal
or single lesion; monosegmental or multisegmental lesions;
site of lesion, both on axial and sagittal scans; presence of
spinal cord swelling; enhancement; residual spinal cord
atrophy), presence of relapses.

Patients
We considered for inclusion 21 patients with I-TM. At the
end of the 3-year follow-up, two patients developed MS; one



developed optic neuritis, and two developed bilateral delay
on VEPs, and were classified as NMO (these three patients
had negative NMO-IgG); three patients became positive to
screening for anti-nuclear antibodies and anti-extractable
nuclear antigens nucleolar antibodies and were also ex-
cluded. Thus, we identified 13 patients with I-TM.

During the same period, we identified 16 patients with
P-TM. The most frequent antecedent event in P-TM was an
aspecific, flu-like syndrome (8 of 16), followed by upper
respiratory tract infections (5 of 16); two patients had
pneumonia and one had gastroenteritis.

Clinical and instrumental features

Compared to P-TM, I-TM showed a trend to lower onset
disability (F=2.69, P=0.08), negative CRP (F=4.4,
P=0.067), lower CSF albumin (F=4.9, P=0.067), and lower
CSF cells (F=4.9, P=0.060). I-TM and P-TM shared similar
features as regard to age, sex, time to maximum deficit,
steroid/IVIg effectiveness and residual disability. All patients
presented with combined sensory, motor and sphincter
dysfunction. The most common CSF abnormalities were
increased albumin and IgG, and pleocytosis, with normal
IgG index in all patients. Transitory CSF OBs were found in 2
of 13. All patients had negative NMO-IgG.

MRI showed a spectrum of abnormalities, with no
significant differences between I-TM and P-TM as regard to
the presence of multifocal lesions (23 vs 46%), single
monosegmental lesions (23 vs 8%), longitudinally extensive
TMs (LETMs; 54 vs 46%), these latter defined as lesions
extending three or more contiguous vertebral segments on
T2-weighted MRI images. Also, there were no significant
differences between I-TM and P-TM as regard to median
lesion extent, presence of mass effect (16 vs 43%), residual
spinal cord atrophy (none vs 25%). On axial MRI, we could
detect a mainly central, gray matter involvement, in both
forms (66% of I-TM and in 73% of P-TM; Figure 1). We
detected spinal cord enhancement in all but one patient, and
lumbar root enhancement in 19% of I-TM and 25% of P-TM
(Figure 2). The only statistically significant difference was
the site of the lesions that were thoracic in 75% of I-TM,
whereas P-TM showed a similar rate of thoracic vs cervical
involvement (50%; 72 =6.17, P=0.046). In two patients with

Figure 1

Axial and sagittal T2-weighted images of a patient with
idiopathic transverse myelitis (TM) and polyradiculoneuritis. A
fusiform hyperintense lesion extends T9 to L1, with mild swelling
of the conus. The lesion mainly involves the spinal cord gray matter,
both anterior and posterior horns.
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Figure 2 Sagittal T1-weighted images after gadolinium, of a
patient with post-infectious transverse myelitis (TM) associated
with polyradiculoneuritis. The image shows multiple multisegmental
lesions, cervical and thoracic, with swelling of cervical medulla
and conus. Contrast enhancement involves the cauda and
conus also.
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Figure 3 Cox-model estimation of relapse-free survival in post-
infectious (gray line) and idiopathic transverse myelitis (TM; black

line). There is no significant difference in the disease course
between the two groups (x*=0.007, P=0.93).

I-TM, a high cervical lesion extended to involve the low
medulla.

There was the same frequency of peripheral nervous
system (PNS) involvement (7 of 13 patients, 54%, for I-TM,
5 of 16 patients, 38%, for P-TM), with mainly axonal damage
in 4 of 7.

Results

Relapses

Of 13 patients, 4 with I-TM relapsed (31%): all were males
above 50 years of age (Table 1). The total follow-up period
was 38 months to 8 years. All patients had only one relapse,
occurring 3-11 months after the initial episode, involving
the same spinal segment of the first episode. Three of four
patients had a severe final outcome. The relapses were
treated with steroids (three patients) or with IVIg (one
patient with steroid resistance). Methotrexate 10mg i.m.
weekly (one patient), i.v. cyclophosphamide 20 mgkg~! per
monthly (one patient), did not prevent progressive motor
dysfunction.

Among P-TM, relapses occurred in 5 of 16 patients (31%)
(Table 2), three women and two men, age range 24-71 years.
The relapse occurred without any recognizable antecedent,
with the exception of one patient relapsing 3 weeks after the
administration of influenza vaccination. Time to first relapse
was 5-14 months. Multiple relapses were observed in four of
five patients. After one to three relapses, three patients began
oral azathioprine 2mgkg~'/daily (four patients), or cyclo-
phosphamide (two patients) according to the above-speci-
fied doses, that did not prevent further relapses nor
progressive worsening. Only in one patient, relapsed after
the introduction of azathioprine, the administration of
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cyclophosphamide seemed effective in preventing further
worsening: after a S-year follow-up and four episodes of
myelitis, she is now relapse free since 3 years, and still able to
walk without support.

Comparison between monophasic and relapsing forms are
shown in Tables 2 and 3 and in Figure 3.

Discussion

In our series, we found relapsing I-TM in 4 of 13 cases (31%),
with the following features: (1) male gender; (2) age > 50; (3)
severe motor and sphincter dysfunction; (4) negative OBs,
normal IgG index and negative NMO-IgG.

Consensus criteria for TM' were not available when this
prospective study was settled. Compared to these, our
selection criteria additionally contemplate a 3-year follow-
up, as well as the exclusion of patients with abnormal VEPs,
and HCV infection. Indeed, recent reports classified as NMO
are those recurrent myelitis with abnormal VEPs,>® whereas
others are identified as HCV infection in association with
recurrent myelitis.®!3

If we retrospectively apply to our patients, the criteria
established by the TM Consortium Working Group, we can
define our patients as definite TM based on clinical, CSF and
spinal cord MRI features. About the recently proposed
distinction between ‘partial’ and ‘complete’ myelitis,'* our
patients, with prominent motor and sphincter dysfunction,
and with a well-defined sensory level, fall in the group of
‘complete’, rather than partial, acute myelitis: this distinc-
tion aims to further separate forms with a likelihood of
relapses from those that ,virtually, does not. Indeed, in our
series, only two patients (2 of 21: 7%) who satisfied the
inclusion criteria developed MS during the follow-up.
Despite the stricter selection criteria' and the inclusion of
forms with severe motor impairment, still 30% of cases of
‘idiopathic’ TM were found to have a relapsing course, out of
the context of MS, wvasculitis, NMO, connectivitis and
infections. Relapsing I-TM are reported in isolated reports
and small series:>™ interpretations point at limited forms of
NMO,>*® with possible subclinical optic nerve involvement,
only detectable by VEPs or at a specific disease entity.
Compared to NMO, our patients also showed severe
neurological impairment, with prominent motor and
sphincter dysfunction; CSF, pleocytosis; blood barrier
damage; normal IgG index; absent or transitory OBs; on MR,
prominent gray matter involvement, with LETMs occurring
in 54%. Two patients had lesions extending to the brain-
stem, a pattern described in an NMO series.® However, we
believe that recurrent I-TM in our patients was distinct from
limited forms of NMO, for the following reasons: unlike
NMO, our patients did not show optic nerve involvement,
either clinical or subclinical; on MRI, we failed to detect
T1-hypointense lesions and mass effect during the acute phase,
or cavitations and areas of spinal cord atrophy on follow-up;
in spite of the frequent occurrence of LETMs, as many as 46%
patients had monosegmental lesions, possibly multifocal,
that are unusual for NMO; ultimately, NMO-IgG were absent
in all patients.
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Table 1 Relapsing cases: clinical, imaging, neurophysiological and CSF features
Idiopathic TM Post-infectious TM

Patient
Age, sex 76 M 55M 62 M 50M 71 M? 27 F 24 F 66 M 68 F
Preceding infection — — — — Pneumonia Flu-like Gastroenteritis Flu like Upper

respiratory
Time interval between — — — — 13 14 10 1 4
infection and neurological
onset (days)
Time max deficit, days 18 20 4 14 22 20 6 6 16
PNS A D — D A — — — —
CSF albumin mg per 100 ml 86 (2%) 91 (2.1%) 104 (3.1%) 102 (2.8%) 78 (2.3%) 104 (3.1%) 149 (4%) 95 (3.6%) 30 (0.6%)
(CSF/serum albumin ratio)
CSF cells 8 6 34 2 2 2 3 90 2.4
CSF 1gG index 0.54 0.64 0.56 0.68 0.6 0.56 0.44 0.37 0.55
CSF OBs — — — — 4 OBs equal — — 3 OBs, transitory

on CSF and
serum L
MRI site of involvement on T8-T9® (single Multifocal, T2-T8° T11-conus® Cc1-c6® Medulla T3®  Medulla-C7, T6-T12° C2-C4° T3-T4® (single
T2-weighted images, and: monosegmental cervical and (longitudinally  (multifocal) (longitudinally  (longitudinally  (two longitudinally ~ (longitudinally monosegmental
enhancement® lesion) thoracic (the extensive extensive extensive extensive lesions) extensive lesion)
higher lesion) lesion) lesion) lesion)
lesion at low
medulla)®
MRI-TT sw+/— Iso— Iso— Iso— Iso— Iso+ Ipo++ Ipo + Iso— Iso—
Follow-up MRI Normal Normal Normal Atrophy Normal Atrophy Mild atrophy Normal Normal
Treatment (total grams) 6MP (3) IVIg 6MP (4) IVlg 6MP (7) IVlg  6MP (5) IVIg 6 MP (3) IVIg 6MP (5) IVIg 6MP (3) IVIg 6MP (4) IVIg 6MP (5) IVIg
Oral steroids — Y Y Y Y Y Y — —
N relapses 1- 1 1 1 3 3 3 2 1
Time interval to relapse, months 11 10 3 4 14, 32, 38 12, 24, 36 14, 24, 38 5,32 4
Chronic Oral PDN and MTX, CycloP — — AZA, 2nd episode  CycloP, 3rd AZA, 2nd episode AZA, 2nd AZA, first
immunosuppression after 10 mg per week episode cycloP, 3rd episode episode episode
the relapse
MRI on relapse Same site® Same site®  Same site®  T6-T7, single Same site® Same site® Same site® Cc6-C7° Same site®
lesion, sw+P
Onset SNRS 82 80 84 70 58 58 56 72 76
Final outcome® Poor Poor Good Poor Moderate Poor Good Poor Poor
disability

Follow-up (years) 8 4 3 3 7, died 7 5 3 3, died

Abbreviations: CSF, cerebrospinal fluid; M, male; PNS, peripheral nervous system; TM, transverse myelitis; IgG, immunoglobulin G; OBs, oligoclonal bands; MRI, magnetic resonance imaging; MTX, methotrexate;

PDN, prednisolone; SNRS, Scripps Neurological Rating Scale.
“In this patient with post-infectious myelitis, the initial event occurred during the course of pneumonia; the first relapse occurred 14 months after the first event, 3 weeks after influenza vaccination. This is the only
patient in which a relapse was triggered by an antecedent event: in all other P-TM, as well as in I-TM, the relapses occurred without any recognizable antecedent infection or vaccination.
bGadolinium enhancement. Chronic immunosuppression was started after the first relapse if not otherwise specified.
Final outcome: Good: walk without help/no sphincter dysfunction; Moderate disability: walk with callipers or other aids/sphincter dysfunction; Poor: walks only a few metres with aid of other persons/wheelchair

bound.
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Table 2 Demographic and disease features of monophasic and relapsing myelitis

Monophasic myelitis (N = 20) Relapsing myelitis (N = 9) For U/y? values® P-value
Post-infectious 11/20 5/9 0.001 0.64
Age 55.1+17.6 56.5+18.6 0.44 0.87
Sex 11/20 Females (55%) 3/9 Females 1.16 0.25
Time (days) to maximum deficit 9.2+7.2 12.6+10.2 2.89 0.37
Onset SNRS 61.1+10.4 55.8+20 9.6 0.44
SNRS after treatment 84.9+14.9 84.6+10,1 0.76 0.96
Systemic inflammation 3/20 1/9 0.11 0.61
CSF albumin 69.5+66.3 79.6 £40.3 0.56 0.69
CSF/serum albumin ratio 1.2+£0.84 2.1+1.19 0.52 0.067
CSF cells 32.4174.2 13.5+30.9 1.009 0.49
CSF IgG 8.7+9.3 13.6+14.5 0.94 0.32
PNS involvement 8/20 3/9 0.11 0.53
Steroids effectiveness 12/18° 7/9 0.35 0.45
IVIg effectiveness 3/6 1/2 0.00 0.78
Oral steroids® 6/20 6/9 2.7 0.11
SNRS >90 at 3 months 15/20 6/9 0.21 0.48
Follow-up duration, months (median *s.d., range) 53.4+£29.8 68.4+24.6 0.76 0.32

Abbreviations: CSF, cerebrospinal fluid; IgG, immunoglobulin G; IVIg, intravenous immunoglobulin; PNS, peripheral nervous system; SNRS, Scripps Neurological

Rating Scale.
“Values for F (t-test) or U (Mann-Whitney) or %2 (Chi square).

PTwo patients received IVIg, and not steroids, as first treatment, because they were initially diagnosed as acute inflammatory polyradiculoneuritis.
“Patients who required a short (1-2 months) course of oral steroids after the acute phase.

Table 3 Demographic and disease features of monophasic and relapsing (idiopathic and post-infectious) forms, during the initial episode of myelitis

Monophasic myelitis N = 20

Relapsing myelitis N = 9

Idiopathic Post-infectious
Preceding infection 11/20 — 5
Flu-like illness —6 — -2
Upper respiratory infection —4 — -1
Lower respiratory infection -1 — -1
Gastroenteritis -0 — -1
Time interval between infection and neurological onset 11.4+6.2 — 8.4+5.7
Age 55.1+17.6 60.7+11.3 51.2+423.55
Sex 11/20 Females 0/4 Females 5/5 Females
Time (days) to maximum deficit 9.2+7.2 14+3.5 14+7.6
Onset SNRS 61.1+10.4 79t6.2 64193
SNRS after treatment 84.9+14.9 90.5+4.1 80+11.3
Systemic inflammation 3/20 0/4 1/5
CSF albumin 69.51+66.3 95.7+8.7 91.2+43.2
CSF/serum albumin ratio 1.2+£0.84 25+0.5 27+1.3
CSF cells 32.4£74.2 12.5£14.5 19.9£39.2
PNS involvement 8/20 3/4 1/5
Steroids effectiveness 12/18° 3/4 4/5
IVlg effectiveness 3/6 0/1 11
SNRS >90 at 3 months 15/20 3/4 2/5
No relapses — 1 1-3
Time to first relapse (months) — 7t4 9.8+4.9
Site of relapse compared to the first episode — Same site (3/4) Same site (4/5)
Follow-up duration, months (median £s.d.) 53.4+£29.8 54.4+£29.6 73.2+19.2

Abbreviations: CSF, cerebrospinal fluid; IVlg, intravenous immunoglobulin; PNS, peripheral nervous system; SNRS, Scripps Neurological Rating Scale.
“Two patients received IVlg, and not steroids, as first treatment, because they were initially diagnosed as acute inflammatory polyradiculoneuritis.

We rather found that I-TM shared many clinical, CSF and
MRI features with P-TM. PNS involvement, a complication
that is rarely observed myelitis other than post-infectious,
was found in 54% of the I-TM, and in 30% of the ‘true’ P-TM.
The features of PNS involvement, in the form of polyradi-
culoneuritis, distinct from Guillain-Barré syndrome, were

Spinal Cord

similar to those observed in P-TM:” lack of albumin-cytologic
dissociation; prominent axonal damage. Nerve roots invol-
vement, the radiological counterpart of polyradiculoneuritis,
was appreciable in 19% of cases (Figure 2). Compared to
P-TM, we found only nonsignificant trends of differences:
female prevalence; lower onset disability and higher



disability after treatment; less obvious CSF signs of inflam-
mation; less extensive lesions on sagittal scans, and
cervical tract involvement less common. The two forms also
shared the same rate of steroids ineffectiveness. As regard to
relapses features, the only difference was a tendency to
multiple relapses in P-TM, although we observed a
single relapse among I-TM. In both forms, the relapse
usually occurred at the same segment affected by the first
episode (with only one exception in both groups), and
without any recognizable antecedent infection (with the
exception of influenza vaccination in one patient with
P-TM).

Post-infectious TMs, also classically regarded as mono-
phasic,! are not contemplated by the TM-Working Group
criteria. A few authors classify these forms as variants of
acute disseminated encephalomyelitis (ADEM),'® but there is
no general consensus about this classification. The possibi-
lity of relapses, usually confined to spinal cord involvement,
is now contemplated as a complication of ADEM.'® Whether
the presence or absence of an antecedent infection repre-
sents the only real difference between these two forms is not
known. Comparing P-TM and I-TM, we found no real reason
to separate these entities. The same rate of relapse was also
found, reinforcing the similarities between the two forms. At
least in studies concerning treatment modalities and prog-
nosis, cases series on myelitis should include both post-
infectious and idiopathic cases. In view of these similarities,
we decided to compare monophasic and relapsing forms of
both groups (P-TM and I-TM), and no clear differences
emerged, with the limits represented by the low number of
relapsing cases vs monophasic forms (9 vs 20). Relapses are
almost invariably associated with a poor outcome, and
relapse predictors, as well as effective treatment options for
relapse prevention, remain to be established.
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