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LETTERS TO
THE EDITOR

Variation between observers in classify-
ing multiple sclerosis

There has been no study of the reliability
between observers of the widely used Poser
criteria' for the diagnosis of multiple sclero-
sis. We aimed to determine if the Poser
diagnostic criteria could be consistently
applied in practice, and whether the course

of multiple sclerosis could be defined reli-
ably.
The case records of 85 consecutive outpa-

tients with multiple sclerosis attending a

general neurology outpatient clinic at St
James's University Hospital were retrospec-
tively analysed by two independent
observers (HLF: observer 1; MHJ: observer
2). The patients had an average age of 46
(range 23-74) years; 62 (73%) of the
patients were women. The patients were

classified according to the Poser criteria' as

clinically definite multiple sclerosis, labora-
tory supported definite multiple sclerosis,
clinically probable multiple sclerosis, labora-
tory supported probable multiple sclerosis,
suspected multiple sclerosis, and unable to
classify. The course was defined as early
relapsing-remitting, benign, secondary pro-

gressive, primary progressive, and unable to
classify.2

Overall, there was substantial agreement
between the two observers in classifying
multiple sclerosis according to the Poser cri-
teria (ic= 0-65, 95% confidence interval
(95% CI) = 0 52-0-78).3 There was poor

agreement in the historical information used
to classify the cases (K = 0 30, 95% CI =

0 03-0 57). There was also disagreement as

to whether a patient had had one or more

"attacks" of multiple sclerosis. Agreement
was substantial for clinical evidence of sepa-

rate lesions and was almost perfect for both
paraclinical evidence and laboratory support
(all K values above 0 90). There was only
moderate agreement between the two
observers in describing the clinical course of
multiple sclerosis (K= 0 57, 95% CI =

0-43-0-71). In particular, the two observers
differed in their opinion in nine cases of
whether there was progressive deterioration
from the outset without any relapses or

remissions (primary progressive disease) or

whether there was an initially relapsing-
remitting course followed by progressive
deterioration (secondary progressive dis-
ease).
The main variation between observers in

classifying multiple sclerosis lay in defining
"attacks" of multiple sclerosis. In practice
clinical judgement is used to decide whether
new symptoms are due to a relapse or are

the result of other factors such as infection,
psychological factors, temperature, or

fatigue. This is much more difficult in retro-

spective analysis of case records. Retro-
spective analysis may also underestimate the
extent of variation between observers.
Some of the variation may have been due

to differences in abstracting information
from the case notes. However, when a stan-

dardised proforma of clinical information

about 30 cases was sent to neurologists
worldwide to classify each case as either
probable, possible, or unlikely multiple scle-
rosis, the diagnostic accuracy for a group of
108 neurologists was only two thirds
overall.4 There were wide discrepancies in
the evaluation of individual patients.

Reliability between observers has been
found to be poor for many neurological
symptoms and signs.5 Neurological exami-
nation is the basis for many of the currently
used rating scales. Variation between
observers is of considerable importance
when these scales are used in multicentre
trials as a means of assessing clinical change.
The main difficulty in defining the clinical

course of multiple sclerosis was in distin-
guishing a secondary progressive course
from a primary progressive course. This may
have been due in part to poor documenta-
tion of relapses early in the course of the dis-
ease. Whereas the development of new
symptoms was often reported, whether they
resolved, persisted, or progressed was often
not. Also, early symptoms may not be recog-
nised as such or reported by the patient. On
analysis of the cases in which we differed on
defining the course, there were a significant
number of patients who did not fit readily
into any of the defined categories. These
patients had relapsing disease but without
full recovery and tended to have increasing
disability with each relapse. Their course
was thus progressive from the outset but
with superimposed relapses.

Consensus is needed on a classification of
the course of multiple sclerosis. We propose
a division between those patients with
relapsing-remitting disease with full recovery
between relapses and those patients with
relapsing disease who may have partial
recovery but have increasing disability.
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High dose intravenous immunoglobulin
does not improve abnormalities in the
blood-brain barrier during acute
relapse of multiple sclerosis

High dose intravenous methylprednisolone
(IVMP) has an established role in the treat-
ment of acute relapse in multiple sclerosis.
Treatment with IVMP increases the rate of
recovery in relapses and therefore shortens
hospital stay.' However, some patients do
not improve after a single course of high

dose IVMP. An alternative treatment would
be useful for all these patients. The role of
intravenous immunoglobulins (IVIgs) in
treatment of relapses in multiple sclerosis
was first investigated using 5 g at two to four
week intervals; improvement was noted
within 24 hours of infusion but lasted only
for a mean of 14 days.2 Interestingly, Yan
and colleagues obtained spectacular results
using IVIg in a patient with previous unre-
sponsiveness to IVMP. Nevertheless there
is a lack of controlled trials and MRI moni-
toring of this treatment. We describe the
results on the efficacy of high dose IVIg
treatment in reducing blood-brain barrier
impairment in exacerbation of multiple scle-
rosis by means of serial Gd-DTP MRI per-
formed in a few patients.
We prospectively studied six patients with

clinically definite multiple sclerosis in acute
relapse of the disease. They were randomly
assigned to either IVMP (1 g daily for five
days), followed by oral prednisone tapered
over 18 days, or IVIg (400 mg/kg, daily for
five days). Duration of symptoms of the cur-
rent attack was less than 10 days in all
patients. All patients were assessed at entry
using the Kurtzke expanded disability status
scale (EDSS) which was repeated at the
third and 10th days. Clinical assessment was
carried out by a non-blinded examiner but
MRI assessment was blinded. Informed con-
sent was obtained for each patient before
inclusion in the study. All MRI was per-
formed on either a 1-5 T (Magnetom SP) or
a 1-0 T (Magnetom Impact) superconduct-
ing imager (Siemens, Erlangen, Germany).
Individual patients were always scanned on
the same system.
T2 weighted double echo (2200/20-90)

(repetition time/echo time) spin echo pulse
sequences in the transverse plane were used
in all patients through the whole brain using
5 mm slice thickness and 0-5 mm interslice
gap, one excitation and 256 x 256 matrix.
Ti weighted spin echo (600/20) transverse
images were performed before and after Gd-
DTP injection at a dose of 0-1 mmol/kg.
(Magnevist, Schering, Germany), using 5
mm slice thickness and 0 5 mm interslice
gap, two excitations and 256 x 256 matrix.

Brain MRI was carried out three times in
each patient (except in patient No 6 who
was treated after the third day with IVMP
because of considerable clinical worsening,
therefore his third MRI was not performed).
The first scan was performed at time minus
one and follow up scans three and 10 days
after the beginning of treatment using the
same scan parameters. The middle trans-
verse slice was oriented parallel to a line
joining the most inferoanterior and inferio-
posterior parts of the corpus callosum, to
facilitate accurate repositioning.

Image evaluation was visually performed
by a neuroradiologist experienced in grading
white matter abnormalities and blinded to
the clinical data. Measures of outcome on
MRI evaluated were the number and size of
enhancing lesions. In the first scan, contrast
enhanced TI weighted images were com-
pared with non-enhanced Ti weighted
images, to detect enhancing plaques that
were easily recognised as increased signal
intensity areas in the white matter. The sec-
ond and third scans were compared simulta-
neously with the previous scan to establish
enhancing lesions as new or persistent, and
to assess the increase or decrease in the
enhancement pattern of the multiple sclero-
sis plaques. On completion of the study, all
scans were reread.
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There were non-significant differences at
entry between both groups for sex (two men;
four women, mean age 24, range 21-27
years), duration of disease (13, range 2-24
months), EDSS (3-25, range 2-0-5 0), and
number of Gd enhancing lesions per patient
(total 58).

Side effects were not seen in any patient.
Two patients in the IVMP group had
improved by at least one point in the EDSS
at the 10th day and one did not show any
changes; in the IVIg group two patients
remained stable and one deteriorated 3 0
points after the third day, then IVMP was
initiated.
By the third day, nine lesions no longer

enhanced in the IVMP group, whereas four
new Gd enhancing lesions were noted in the
IVIg treated patients (mean change from
basal values: 32% decrease in the number of
enhancing lesions in the IVMP group v 10%
increase in the IVIg group; P = 0-009,
Welch's t test). These differences were also
obvious at the 10th day (80 v 30% decrease
respectively) although they did not reach
significance because only two patients were
studied at this time in the IVIg group.
Damage to the blood-brain barrier seems

to be an important early event in the devel-
opment of focal demyelination in multiple
sclerosis; therefore, rapid normalisation of
the blood-brain barrier could be of critical
importance in inhibiting early demyelina-
tion. Impairment of the blood-brain barrier
in multiple sclerosis lesions can now be
readily detected and safely monitored by
Gd-DTP enhanced-MRI.4 High dose IVMP
rapidly suppresses Gd-DTP enhancement in
acute demyelinating lesions and this corre-
lates well with clinical improvement.5
The results of the present study suggest

that IVIg does not rectify impairment of the
blood-brain barrier during an exacerbation
of multiple sclerosis and therefore it should
not be considered as an alternative to stan-
dard steroid treatment for relapses in multi-
ple sclerosis. However, the number of
patients is too small and larger studies
would be necessary to reach definite conclu-
sions; furthermore, due to the short period
of study, some beneficial effects of IVIg on
other steps of myelin damage cannot be
excluded. The clinical worsening in one
patient could merely represent the natural
history of exacerbation of multiple sclerosis,
and may not necessarily be related to IVIg
infusion.
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Hypothermia due to hypothalamic
involvement in multiple sclerosis

Hypothermia can be caused by several dif-
ferent mechanisms, the most common being
environment, neglect, drug overdose, and
endocrine disturbance such as hypogly-
caemia, hypothyroidism, and hypopitu-
itarism. Disease affecting the hypothalamic
regulatory centre can rarely cause hypother-
mia. We describe the first case of hypother-
mia in association with pathologically
established hypothalamic damage due to
multiple sclerosis.
A 53 year old woman with longstanding,

severe, clinically definite multiple sclerosis
presented with a five day history of dyspha-
gia and lethargy. She was well cared for, in
an adapted and centrally heated flat. Her
skin was warm and well perfused. Although
she was dysarthric with a severe spastic
tetraparesis and bilateral optic atrophy, there
were no new neurological signs. A relapse of
multiple sclerosis was provisionally diag-
nosed and arrangements were made to
admit her to the ward the next day.

Over the next 24 hours her conscious
level deteriorated to a Glasgow coma scale
score of 9. She developed a sinus bradycar-
dia of 45/min with a blood pressure of 80/50
mm Hg. Her oral temperature was 35 5°C
and her rectal temperature was 29°C. She
was appropriately dressed for the ambient
air temperature of 18°C. Her skin did not
feel abnormally cool and there was no shiv-
ering. General examination disclosed a few
coarse crepitations scattered throughout
both lungs. There was no meningism. The
pupils were constricted and the corneal
reflexes depressed. The jaw was tightly
clenched. There was a spastic tetraparesis
with extensor plantars but the reflexes were
now depressed.

Haematological investigations showed a
picture consistent with mild disseminated
intravascular coagulation (platelets 79; acti-
vated partial thromboplastin time 45 s (con-
trol 32 s); TCT 17 s (control 14 s); INR
1 -0). Electrolytes and glucose were normal
but the amylase concentration was slightly
raised at 321 IU/l, suggesting mild pancre-
atitis. An ECG showed widespread J waves,
the presence of which had led to the taking
of the core temperature and thus the diagno-
sis. Chest radiography showed mild bilateral
basal shadowing. Blood and urine toxin
screens were negative.
The patient was slowly rewarmed and

treated with intravenous atropine and antibi-
otics. However, she developed recurrent
dysrhythmias, predominantly bradycardic in
nature, and bronchopneumonia. She died
three days later.

Postmortem examination confirmed the
presence of bronchopneumonia and pancre-
atitis. The brain and spinal cord contained
numerous plaques of demyelination typical
of chronic multiple sclerosis. There was a
large plaque involving the hypothalamus
(figure). This had the grey, translucent
appearance typical of a mature gliotic
plaque. However, at the microscopic level
there was evidence of current activity in a
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Hypothalamus. Solochrome cyanin stain
showing a plaque of demyelination, appearing
pale (originally x 15).

proportion of the plaques, including the one
involving the hypothalamus. In addition to
gliosis, lymphocytic cuffing of vessels and
occasional macrophages containing lipid
debris were seen, providing evidence of con-
tinuing demyelination. The corpus callosum
appeared unremarkable.
The centre for temperature regulation is

situated in the hypothalamus and commonly
disorders in this region can cause hypo-
thermia or hyperthermia, which can be con-
tinuous or paroxysmal.' Disrupted thermo-
regulation, secondary to hypothalamic dam-
age, has been described with a wide range of
pathological processes including tumour,
trauma, infarct, haemorrhage, sarcoidosis,
Wemicke's encephalopathy, ventricular
shunt embolism, and fat embolism.2 A com-
bination of hypothermia, hyperhidrosis, and
other autonomic abnormalities are occasion-
ally seen in cases of concomitant hypothala-
mic damage with corpus callosal dysgenesis.'
The precise anatomical lesion within the
hypothalamus leading to hypothermia is
unclear but may involve areas of the anterior
hypothalamus (as in episodic hypothermia)
or the posterior hypothalamus (as in
Wemicke's encephalopathy).'

There are few reported cases of hypother-
mia in multiple sclerosis.3-5 The disease
process primarily affects white matter and,
until now, hypothalamic disease has never
been pathologically established. Sullivan et
al described two patients with clinically defi-
nite multiple sclerosis who presented with
acute hypothermia and on recovery devel-
oped chronic hypothermia. No pathological
lesion was proved, but thermoregulatory
studies suggested a central hypothalamic
defect, presumably secondary to demyelina-
tion. Lammans et al described three patients
with multiple sclerosis who presented with
coma and hypothermia. Pathological exami-
nation in one case showed no abnormality.
Finally, Ghawche et al reported a woman
with multiple sclerosis who presented with
three episodes of hypothermia. Hypo-
thalamic disease was considered to be the
likely cause, but repeated enhanced MRI
failed to show a lesion in this region.
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