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SUMMARY

The syndrome described by Miller Fisher (1956) comprises an
acute ophthalmoplegia (or ophthalmoparesis) associated with severe
ataxia, predominantly of gait and trunk, and a mild to moderate
increase in the cerebrospinal fluid protein 1level unassociated
with pleocytosis. As in the Guillain-Barre” syndrome, there is
usually an antecedent infection commonly of the upper respiratory
tract. The illness has a benign course with rapid and usually
complete recovery.

The precise nature, aetiology and main site of pathological
changes in the Miller Fisher syndrome are not well understood and
have been the subject of some controversy. Since
neuropathological evidence from typical cases of the syndrome is
lacking, due to the benign nature of the illness, hypotheses have
been based on clinical observations. Opinions have suggested
either that the syndrome 1s related to acute inflammatory
demyelinating polyradiculoneuropathy, or, that it 1is due to a
brainstem inflammatory lesion, or, that both such types of
component are present.

This thesis is an attempt to address the question of
identification of the main site of action of the pathological
process in the Miller Fisher syndrome. Comprehensive multimodal
and serial neurophysiological investigations, testing both the
peripheral and central nervous system, have been applied to a
group of seven typical patients with the syndrome at standardised
intervals from onset of the illness up to and after full recovery.
The results are compared with those from 20 patients with

classical Guillain-Barre” syndrome systematically investigated in a



similar way, and with those previously reported in the literature.
The findings are then discussed in the context of peripheral
versus central nervous system dysfunction.

In the first chapter, a review is presented of a small number
of reports of similar cases described incompletely prior to
Fisher 's original 1956 account, followed by an analysis of 84
patients with the syndrome reported in the literature and by an
outline of some of the controversies concerning the underlying
pathology. Chapter 2 describes the clinical findings together
with the course, laboratory investigations and case analysis of 7
patients with typical Miller Fisher syndrome.

In chapter 3, the neurophysiological methods and the timing of

their application are detailed, together with a critical appraisal

of their reliability. The investigations used included:
1. electromyography.
2 nerve conduction studies.
3. late response (H-reflex and F-wave) studies.
4 estimation of motor unit numbers and motor

unit potentials analysis.

5. peripheral facial nerve and blink reflex studies.

6. computerised quantitative sensory (thermal and
vibration) threshold measurements.

7. muscle silent period studies.

8. multimodal evoked potentials (somatosensory, brainstem
auditory and visual) studies.

9. electroencephalography.

10. Quantitative pupillometric and pharmacological

observations on the pupils.



The results of the neurophysiological investigations and their
evolution with time are presented in chapter 4. The findings
indicated the presence of a significant dysfunction in the
peripheral nerves of the limbs, the facial nerves and in the
postganglionic parasympathetic fibres subserving the pupils. They
also provided support for a peripheral disturbance as the
underlying mechanism for the ataxia observed in patients with the
Hiller Fisher syndrome.

The results of comparably timed, similar comprehensive
neurophysiological investigation in 20 patients with the
Guillain-Barre syndrome for a total period of 18 months are
described in chapter 5. The results are compared with those of
other studies from the literature.

In chapter 6, the lack of any significant neurophysiological
or brain imaging evidence for central nervous system involvement
in the group of patients with the Miller Fisher syndrome is
outlined.

In the main discussion in chapter 7, the neurophysiological
findings in the patients with the Miller Fisher syndrome are
critically assessed and compared with those from the patients with
the Guillain-Barre” syndrome in the present study and in reports
from the literature. This discussion is set in the context of
concepts of peripheral and of central nervous system involvement.
Clinical similarities between the Miller Fisher and the
Guillain-Barre syndromes are outlined and 20 patients who appear
to have overlapping features which suggest a link or continuum
between the two syndromes, are reviewed from the literature. The

ocular and other signs alleged to represent a brainstem disorder



are discussed and alternative explanations on the basis of
peripheral dysfunction are given. Pathological and immunological
observations on cases of the Miller Fisher and the Guillain-Barre
syndromes providing additional support for peripheral dysfunction
are also reviewed and correlated with the neurophysiological
results. Lastly, in this chapter, there is an outline of some of
the possible differential diagnoses of this syndrome.

In chapter 8 the conclusions are drawn together. The
findings of this study and other observations in the literature
support the concept that the Miller Fisher syndrome is a variant
of acute inflammatory demyelinating polyradiculoneuropathy in
which the main manifestations occur in the ocular motor system
with overt or subelinical involvement of other parts of the
peripheral nervous system. Neither the present study, nor
previous ones reported in the literature, provide evidence for a
central lesion significant enough to explain the findings of this
syndrome. Indeed such a notion is hard to sustain until firm
evidence for it is provided in typical cases of the Miller Fisher

syndrome.
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INTRODUCTION

In 1956, Miller Fisher reported three cases of an acute
neurological illness characterised by total external
ophthalmoplegia, severe ataxia and loss of tendon reflexes with a
benign outcome without any specific treatment. In all three
cases a mild respiratory infection preceded the onset of the
neurological illness by a period of 4 - 14 days and in each
patient the neurological disease reached its maximum over a period
of 3 - 4 days.

The external ophthalmoplegia was complete in two of the cases
but in one of them downward gaze was relatively less affected.
An almost complete internal ophthalmoplegia with markedly reduced
or absent pupillary light and accommodation reflexes accompanied
the external ophthalmoplegia in all three patients. Ptosis was
present 1in only two of them. The ataxia was strikingly severe,
incapacitating and "seemed clearly to be of a cerebellar type".
Walking or even self feeding was impossible and yet there was
little or no evidence of sensory changes or 1limb weakness to
account for the ataxia and the latter "was not influenced by eye
closure" . The author explained that "If the cerebellar system is
not to be incriminated, one must postulate that in the syndrome
herein discussed, a unique, widespread and selective attack on the
sensory neurons underlying postural adjustments must have
occurred"' . However, "a cerebellar speech was noted' in none of
the cases.

Complete recovery was the rule. This started 7 - 10 days
after onset of the illness and shortly after it reached its peak

and in all three patients this improvement took 12 - 17 weeks to



complete. The author noted "the perfect alignment of the eyes
during the period of complete immobility", the symmetry with which
ocular movements occurred during recovery, the restoration of
conjugate downward gaze and convergence when conjugate lateral and
upward gazes were still severely 1limited and the less severe
involvement of the 1levator palpebrae muscle and the pupils
compared to the external ophthalmoplegia in one patient,
observations “not to be anticipated in lesions of peripheral
nerves" and "point to a more centrally placed interruption”. Mild
peripheral sensory changes and motor weakness in the same patient,
the later development of a complete lower motor neuron type facial
weakness with involvement of taste in the anterior part of the
tongue, loss of tendon reflexes and above all, the occurrence of a
high CSF protein unassociated with pleocytosis have led Miller
Fisher (1856) to postulate that these '"provided good evidence that
the syndrome was related to the Guillain-Barre” type of neuropathy"

and that "the pathologic process was located in the peripheral

part of the oculomotor nerves and merely displayed an unusual

symmetry". Absence of mental changes and long tract signs were
further arguments against a brainstem lesion. Fisher (19586),
however, added that "further observations are necessary to

establish this point”.

Following the description of these cases by Fisher (1956),
more than 80 cases have been reported (see chapter 1) involving
identical but also some additional features. The precise nature
and aetiology of the syndrome is, however, still not well
understood. In particular, the localisation of the pathological

changes has since then been a subject of a continuing controversy.

~9



Clinicopathological correlation in exemplary cases of the syndrome

is lacking due to the benign nature of the disorder.
Speculations are, therefore, mainly based on clinical
observations. Some authors consider the syndrome to be a part of
the spectrum of the acute inflammatory demyelinating

polyradiculoneuropathies of which the Guillain-Barre” syndrome is
the most familiar example and believe that the pathological
changes are localised to the peripheral nerves or nerve roots
(Fisher 1956; Munsat and Barnes 1965; Elizan et al 1871; Guiloff
1877; Ropper 1983). Others implicate a brainstem inflammatory
lesion or encephalitis (Bickerstaff 1957, 1978; Al-Din et al 1982,
1985; Meienberg and Ryffel 1983; Meienberg 1984) or a combination
of central brainstem and peripheral lesion (Van Allen and MacQueen
1964; Green 1876; Becker et al 1981).

The often profound degree of ataxia without appreciable
sensory deficit or motor weakness has raised the question of
cerebellar or brainstem cerebellar pathway involvement (Fisher
1956; Bickerstaff 1957; Al-Din et al 1982; Meienberg and Ryffel
1983, Meienberg 1984). Many of the occulo-motor signs have been
proposed to represent examples of a central nervous sytem (CNS)
disorder (Jampel and Haidt 1972; Keane 1877; Al-Din et al 1982;
Meienberg and Ryffel 1983; Meienberg 1984). Arguments in this
respect centre mainly around the conjugate nature of occurrence
and recovery of ophthalmoplegia, the recovery of upward gaze
before horizontal versions, preservation of Bell’'s phenomenon
despite impairment of voluntary upward gaze, the presence of
horizontal dissociated nystagmus (i.e., a syndrome resembling

internuclear ophthalmoplegia) and rebound nystagmus and the



observation of mild ptosis in the presence of severe
ophthalmoplegia, all allegéd to be of a brainstem origin.

Despite the potential value of demonstrating peripheral
versus central nervous system disturbance, detailed
neurophysiological documentation is strinkingly inadequate in the
literature on this syndrome and is confined to a few wundetailed
reports of conventional nerve conduction and EMG findings with
conflicting results (Bell et al 1970; Elizan et al 1871; Guiloff
1877; Becker et al 1981; Al-Din et al 1982). In a single
report, however, serial nerve conduction studies in a classical
case of this syndrome produced evidence of a mild peripheral nerve
disorder in the limbs in the absence of a <clinical dysfunction
(Jamal and Macleod 1984). Application of serial comprehensive
multimodal neurophysiological tests investigating both the
peripheral and central nervous system, from onset up to and after
recovery in patients with classical presentation of this syndrome
is a good alternative to clinico-pathological correlation in
elucidating the patho-physiological changes and the localisation
of the lesion (Jamal and MacLeod 1884). This study presents the
results of such application in several typical patients with this

syndrome and compares the results with those of 20 patients with

classical Guillain-Barre” syndrome and with those of the
literature. The results are discussed in the context of
peripheral versus central nervous system dysfunction. An attempt

Wwill be made to characterise this syndrome in terms of the pattern
of abnormalities encountered from these serial studies and to
differentiate it from more seriocus pathologies with similar

clinical manifestations.



CHAPTER 1

SYNDROME OF ACUTE OPHTHALMOPLEGIA, ATAXIA AND AREFLEXIA:
REVIEW OF THE PREVIOUS LITERATURE
The essential features of the Miller Fisher syndrome (MFS) can

be summarised as follows. It is an acute bilateral, wusually

symmetrical external ophthalmoplegia (or ophthalmoparesis) with

variable degrees of iridoplegia and ptosis associated with severe

ataxia, which mainly involves the gait but sometimes also the

trunk and to a lesser degree the 1limbs, and a generalised
areflexia (Fisher 1956; Elizan et al 1971). No mental changes
are present and there is commonly no appreciable or only slight
motor weakness or sensory deficit. Other cranial nerves may be
involved including the 7th, 10th, 9th and Sth in order of

frequency (Fisher 18586; Elizan et al 1971; Behan and Geschwind

1873). The illness has a benign course with rapid and usually

complete recovery within weeks to months after onset. A slight

to moderate increase in the CSF protein unassociated with

pleocytosis 1is usually present and the syndrome is commonly

preceded by an antecedent event usually in the form of an upper

respiratory infection.

Acute bilateral ophthalmoplegia of the degree exhibited in

Miller Fisher syndrome (MFS) is an uncommon event and has long

been known to occur in acute inflammatory demyelinating

polyradiculoneuropathies (AIDP) but usually in association with

severe widespread paralysis of the extremities (Pinckney 1836;

Garvey and Slavin 19838; Baker 1843; Dempsey et al 1947; Haymaker

and Kernohan 13949). Besides the classical description of

Guillain-Barre” syndrome (GBS) with facial diplegia, Collier (1832)

CTe



recognised a four limb peripheral AIDP associated with an external

ophthalmoplegia in some of which the eye muscles were severely

affected and the limbs only mildly involved. His description was

as follows “a four Ilimked neuritis associated with external
ophthalmoplegia. The malady is apyrexial, painless and rapidly
oncoming. In some of the cases ophthalmoplegia is severe and it

may be absolute, in go far sg the external muscles are concerned,

but the internal muscles usually escape, while 1imb paralysis

might be slight, and may be nothing more than slight weakness 1in

the extensors of the periphery, with jerklessness throughout. In

other cases, limb paralysis is severe and ophthalmoplegia slight.

The cerebrospinal fluid has shown no definite change in all my

cases”. The author also mentioned that recovery was “"rapid and
complete”. Although the description was brief and ataxia was not
described, most authors, including Fisher (1856) feel that this is

the first clinical description of the syndrome.

In 1937, Guillain described a form of Guillain-Barre” syndrome
in which the cranial nerves were the only site of involvement
under the title “la forme mesocephalique pure”. Van Bogaert and

Maere (1938) reported three cases of "acute bilateral

polyradiculoneuritis cranialis'" as a variant of the same disease.

Their cases presented with combinations of ataxia, ophthalmoplegia
and areflexia. The authors stated that “since polyneuritis of
the 1limbs can occur without clinical involvement of the cranial

nerves, It seems reasonable to ask whether there might also exist

a syndrome of bilateral cranial neuropathy without c¢linical

involvement of the limbs". Both of these reports noted the

presence of albuminocytological dissociation in the cerebro-spinal

[=n]



fluid (CSF) and they proposed inclusion of these cases into the
GBS (Guillain and Kreis 1937; Van Bogaert and Maere 1938).
Several other reports of similar "ophthalmoplegic forms” of the
GBS have been published in the European literature (Mastrangelo
1939; Massion-Verniary 1940; Maestro 1942; Darcourt and Cossa
1959; Arnould et al 19680). All these cases probably represent
cases of the same syndrome, albeit less well documented.

The first detailed report of the syndrome, at 1least in the
English 1literature, was provided by Miller Fisher in 1956. He
reported three cases and referred to another two cases. He
described three characteristic features of the clinical picture,
namely total external and usually symmetrical ophthalmoplegisa,
severe ataxia and loss of the tendon reflexes. He established
the existence of this condition as a distinct clinical entity and
discussed 1its possible relation with the GBS. This triad of
clinical signs has subsequently been known as the Miller Fisher
syndrome (MFS). Since Fisher s account at least 84 cases have
been reported. In this chapter they are reviewed and analysed
(table 1) and the clinical features of the syndrome and state of
present knowledge about it are outlined.

The aetiology and underlying mechanism for both MFS and GBS
are unknown. Infections particularly viral (Petch 1949; Eiben
and Gersony 1983; Gibberd and Kelly 1864), vaccinations (McIntyre
and Krouse 1949; Kisch 1958), serum sickness, collagen disease,
dysproteinaemia, leukaemia and visceral carcinomatosis precede
about 75% of cases of GBS (Kennedy et al 1378; Ropper and Shahani
1984). A number of cases of GBS follow mononucleosis (Creaturo

1950; Garvin 1953; Gautier-Smith 1985; Jordan et al 1873),



TABLE 1

SUMMARY OF CLINICAL FEATURES OF 84 PATIENTS WITH FISHERS SYNDROME
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TABLE 1 (Cont.)
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TABLE 1 (Cont)
age OPHTHALMOPLEGIA
Case | Author (s) Author's & MxD N et et e Cranial REFLE-| gpns. | WEAK- CSF _m_mmm.u..(m.m~< -
No & year case No- sex (days) .o+zo,o " .6196 " o " o%w% o1 oo nerves XES Smp m.._ NESS | pPtn Cells Oa_u.wwau m k) "anﬂ
1 : I ’ ) T \
i | | | 1 | |
78 | Ropper & Shahani (1983) |43 M| 4 bC b+ " ' " 7 - + + + N 2 " !
! ! i 1
79 | Meienberg & Ryffel (1983)| 59 M| 4 " i “ + “ o= = - - -+ - t 2 L] “ 29 ¢ 1
! 1 I ! i 1
80 | Jamal&MclLeod (984) |57 M| 4 + 00+ - - - - |- = - |t o 7 13}o0
1 | i ! ] !
81 | Phillips etal (19849 67 F| 4 w1 C g " | 7,10 - |+ +| + |t 3 | Died at 274days
' 1
1 | t
82| ALDin et al (985) |33 m| 5 +Cc 4 “ " - -+ +] = |t o 1210
1 ! | 1 |
83 | Schapira& Thomas (1986) |33 M| 7 + Lo L+ | " ! 7 - + - + t 0 212 R
1 | 1 ) | |
84 | Vincent & Vincent (1986) |58 F 2 + " C ' + " L [ - - -+ - t 4 9 " 8 “ 0
I I
| | i
Blank spaces indicate unavailable information «
For grading of degree of recovery see table 9.
Cc Complete : Present
I Incomplete : Absent
N Normal 1 :  Increased
MxD : Maximum neurological deficit l : Decreased
OCR : Oculo-cephalic reflex *

Asymmetrical



atypical pneumonia (Berlaéher and Abington 1958) or acute
exanthemas (Taylor and McDoﬁald 1932; Bourne and Scott 1852;
Jackson 1861; Marshall 1983; Ropper and Shahani 1884). Table 2
presents a summary of the antecedents described in the patients
with MFS. About 80% of the patients reviewed had an antecedent
2-30 (mean = 10.4 ; SD = 7.3) days before the onset of the MFS.
This was in the form of an upper respiratory tract infection
(24%), sore throat (15.5%) or a flu-like illness (15.5%). A case
of MFS following infectious mononucleosis has been reported by
Price et al (1978). An insect bite occurred two days before the
onset of the syndrome in one patient (Becker et al 1981) and MFS
had also developed 1in another 8 vyear old boy two days after
multiple bee stings (Marks et al 1877). In the 1latter patient,
serum antibodies to myelin were found by immuno-fluorescent
staining techniques. Light et al (1977) reported a man with GBS
ten days after multiple bee stings and the neurological findings
included external ophthalmoplegia, absent deep tendon reflexes,
involvement of the peripheral nerves in the extremities and
elevated CSF protein level but not ataxia. Antimyelin antibodies
were not, however, demonstrated in this case. Delayed
hypersensitivity could not be induced in animals by injection of
bee venom extract in a study by Saida et al (1877). Peripheral
neuritis has been reported following bee stings but these cases
usually occur after an interval suggestive of serum sickness
(Becker et al 1881). One case of MFS has been reported to occur
two days after uncomplicated childbirth (Neubert 1958).

Waksman and Adams in 1955 pointed out the similarity, in

clinical and pathological pictures, between the GBS and

1



TABLE 2

Incidence, type and latent period of the antecedent illness
in 84 cases of the Miller Fisher Syndrome reviewed from the

literature
Type ' Number Percentage

Any illness 67 79.8%
Upper respiratory tract infection 20 23.8%
Sore throat 13 15.5%
Flu-like illness 13 15.5%
Pneumonitis 3 3.6%
Common cold 2 2.4%
Influenza vaccination 2 2.4%
Diarrhoea & GIT upset 3 3.6%
Mumps virus infection 3 3.6%
Sinusitis 1 1.2%
Infectious mononucleosis 1 1.2%
Child delivery 1 1.2%
"Malaise" 1 1.2%
Bee sting 1 1.2%
Insect bite 1 1.2%
"Viral syndrome" 1 1.2%

1 1.2%

"Systemic infection"

Latent period (days) between the prodrome and the

Miller Fisher Syndrome (n = 57)
mean = 10.44
SD = 7.26
rahge = 2-30

19



experimental allergic neuritis in rabbits and this led to the
concept of auto-immune mechanisms being involved in the GBS.
Subsequent studies suggested that the GBS is produced
immunologically, either by a circulating myelinotoxic IgM antibody
(Cook et al 1969, 1971; Dubois-Dalecq et al 1971) or by a cell
mediated_process of delayed hypersensitivity in which periphersl
nerve tissue, in particular myelin, is attacked by specifically
sensitised lymphocytes (Behan et al 1889, 1972; Currie and Knowles
1971; Rocklin et al 1871; Caspary et al 1971). With a similar

temporal relationship to upper respiratory and other infections in

80% of cases of MFS, it 1is tempting to postulate a similar
mechanism. In a single case of MFS, a cell mediated immunity to

peripheral nerve but not to central myelin antigens has been
demonstrated (Behan and Geschwind 1873).

MFS has been recognised in patients as young as 22 months
(Ququndah and Taylor 1970) and as old as 85 years (Behan and
Geschwind 1873) but the mean age of the 84 cases described is 36.8
¥ 24 years. Fifty one (80.7%) were male and 33 (39.3%) were
female. Maximum neurological deficit in 67 cases with MFS
evolved over 1 - 14 (mean = 5.12; SD = 3.0) days.

The typical ocular finding in MFS 1is a marked external
ophthalmoplegia with a variable degree of internal ophthalmoplegia
and ptosis. Diplopia was the presenting symptom in 71% of the
patients and the diplopia was present in the central position
and/or attempted lateral gaze in 64%. In 5% it was present also
on attempted vertical gaze. The ophthalmoplegia was complete on
examination at one stage during the first few days after onset in

70% of the cases. It was marked in 8.5% and incomplete in 19.3%.



One patient (1.2%) did not develop external ophthalmoplegia
throughout the course of his illness but had a degree of internal
ophthalmoplegia (Guiloff 1877, Case 2). Ptosis of some degree
was present in 71% of patients. Among the cases with ptosis,
eyelid drooping was complete in 28% (bilaterally in 24.6% and
unilaterally in 3.4%), moderate in 41% (bilaterally so in 39.3%
and unilaterally in 1.7%) and mild in 31% (bilaterally in 18% and
unilaterally in 13%). Internal ophthalmoplegia, manifested as
pupillary involvement, was present in 64% of MFS patients. In
these patients with pupillary involvement, 58.5% had complete
internal ophthalmoplegia presented as dilated pupils with no
reaction to light or near vision while in the remaining 41.5%,
internal ophthalmoplegia was incomplete; being marked in half of
these cases and mild in the other half. Internal
ophthalmoplegia manifested itself most commonly as an increase in
the pupillary diameter (96%) and/or a decrease in the light reflex
(80.5%) and accommodation reflex (88.7%). In 26% of patients
with internal ophthalmoplegia anisocoria was present.

Many of the ocular findings in MFS have been considered by
some authors to suggest a supranuclear disorder (Keane 1977;
Meienberg and Ryffel 1983; Meienberg 1984). Emphasis has been
placed, amongst other features, on the conjugate abnormality of
ocular movements and the pattern of ophthalmoplegia in these
cases. In about one third of the patients with MFS the external
ophthalmoplegia is symmetrical in nature with progressive
impairment of conjugate lateral, upward and sometimes downward
gaze and in the majority of these, improvement also occurs in a

symmetrical manner so that the patient does not have diplopia



throughout the whole course of the illness. Other ocular
features alleged to represent central nervous system disorder
include preservation of Bell’'s phenomenon despite impairment of
voluntary upward gaze, observed in 4 patients (Fisher 1856; Elizan
et al 1871; Keane 1877; Keane and Finstead 1882), presence of
horizontal dissociated nystagmus in the abducting eyes similar to
the internuclear ophthalmoplegia observed in 14 (18.7%) patients
with the MFS (Swick 1974; Weintraub 1977, Keane 1877; Derakhshan
et al 1979; Becker et al 1981; Barontini et al 1981; Meienberg
and Ryffel 1983), less involvement of downward gaze compared to
upward and lateral gaze in 18 patients (Smith and Walsh 1957;
Elizan et al 1871; Keane 1877; Derakhshan et al 1878; Barontini
et al 1981; Meienberg and Ryffel 1983), rebound nystagmus
(Meienberg and Ryffel 1883) and retention of convergence despite
the adduction palsy on conjugate gaze (Fisher 1856; Swick 1974;
Meienberg and Ryffel 1983). Presence of mild (19 cases) or
moderate (25 cases) ptosis and of mild (10 cases) or no (30 cases)
internal ophthalmoplegia in association with complete external
ophthalmoplegia are other examples of features believed by these
authors to reflect a supranuclear disorder (Keane 1877; Meienberg
and Ryffel 1983; Meienberg 18984).

Ataxia was a prominent feature in 98% of the patients. In
the patients in whom the details of ataxia were given (n=74), gait
ataxia (93%) was more frequently observed than limb ataxia (78%)
or truncal ataxia (20%). Severity of gait and truncal ataxia was
always more and out of proportion to the 1limb ataxia causing a
considerable disability for the vast majority of the patients.

The ataxia was clinically indistinguishable from cerebellar ataxia



and was not merely a clumsiness of the limb associated with
neuropathy in all the patients. These features of the ataxia and
its degree. of severity in the presence of slight or no sensory
and/or motor deficit clinically, have seriously raised the
question of 1involvement of the cerebellum or its connections in
the brainstem as the underlying mechanism rather than a peripheral
nerve dysfunction (Al-Din et al 1982; Meienberg 1984). A
remarkable feature of this ataxia was, however, the absence of
nystagmus or speech disturbance of the kind usually associated
with a disorder of the cerebellum or 1its pathways in the
brainstemn. Nystagmus was observed in only two patients (2.7%)
(Becker et al 1981; Meienberg and Ryffel 1983). None of the
patients had a cerebellar type speech disorder. No ataxia was
reported in two cases of MFS (Elizan et al 1971, case 2; Gibberd
and Kelly 1864, case 3).

Complete loss of all the deep tendon reflexes was reported in
75 (89.3%) of the patients and in 7 (8.3%) patients the reflexes
were abnormally diminished. In two patients only (2.4%) no
abnormality of reflexes was reported (table 1 ). The abnormality
of reflexes was generalised in all but two patients. In one of
them, biceps reflex on both sides was present but lost elsewhere
(Schapira and Thomas 1986) while in the other patient only both
ankle reflexes were present (Storey et al 1877, case 2). Similar
findings were reported in six more patients during the course of
recovery following generalised reflex abnormality initially
(Gibberd 1970, case 5; Elizan et al 1871, case 3; Storey et al
1977, case 1; Becker et al 1981, cases 1,3; Meienberg and Ryffel

1883). In four patients, asymmetry of reflexes was noted at one



stage in the course of recovery when they were closely observed
(table 1).

It 1is believed that the areflexia in MFS probably indicates a
peripheral afferent lesion, albeit insufficient to explain the
ataxia alone (Fisher 1956; Elizan et al 1971; Ropper 1983;
Ropper and Shahani 1883). Fisher (1956) argued that this reflex
abnormality 1is a manifestation of radicular involvement. An
alternative explanation of the hyporeflexia on a basis of
involvement of the mesencephalic and upper pontine reticular
formation was proposed by other authors (Al-Din et al 1882). This
was based on the finding in animals that the rostral portion of
the reticular formation has an excitatory and the medullary
portion has an inhibitory action on muscle tone and reflexes
(Magoun and Rhines 1946; Niemer and Magoun 1847) and that the
latter effect is dominant following midbrain and pontine
transection (Keller 1845).

Slight 1imb weakness was present in 32 (38%) patients.
Distribution of the weakness was reported in 27 patients and this
was proximal in 15 (55.6%) or proximal and distal in 12 (44.4%)
patients. Both upper and lower limbs were involved in 21 (77.8%)
patients, upper limbs alone in 4 (14.8%) and lower limbs alone in
2 (7.4%) patients. Mild sensory symptoms were reported in 36
(46%) of the patients usually in a distal distribution in the
fingers, hand and/or the toes and feet. These sensory symptoms
included tingling (76.5%), numbness (32.4%) and pain (35.9%).
Sensory signs also in a distal distribution were present in 39% of
the cases. Abnormality of vibration was most frequent (71.4%)

followed by abnormality of proprioception (48.4%), pinprick



(35.7%4), touch-pressure (25%) and temperature (10.7%) sensation.
Twelve patients had sensory signs but no symptoms while 18 had
sensory symptoms but no signs.

Facial weakness was present in 48 (57%) patients. Its type
and distribution was reported in 35 patients. In these, the
weakness was of a lower motor neuron type in 34 (97%) patients,
being unilateral in 11 (31%) and bilateral in 23 (B6%) cases. In a
single case "a mild supranuclear facial weakness was noted on the
right when she tried to show her teeth' (Derakhshan et al 1879).
The authors, however, did not present their evidence for this.
Other cranial nerves were involved. These included the 10th
(31%), 8th (18%), 5th (10%), 11th (B%), 12th (5%) and the 8th (4%)
nerves.

CSF abnormalities similar to those observed in the GBS have
been found in patients with the MFS (Figure 1). The CSF protein
was abnormally increased in 75% of —cases, the highest value
reported was 5g/1 ( Elizan et al 1871; figure 1). This was
associated with no significant increase in CSF cells 1in all but
four patients with cell counts ranging from 30 to 125 (table 1 ).
In 41 patients with high CSF proteins, and in 10 patients with
normal CSF proteins, the time from onset of the neurological
illness at which the CSF examination was undertaken, was
mentioned. In the 41 patients with abnormal CSF proteins, the
examination was performed 2-49 (m=14; SD= 10.7) days after onset
and in the 10 patients with normal CSF proteins the CSF
examination was performed 3-34 (m=14.5; SD= 9.3) days after
onset. Eighteen patients had one CSF value above 100g/1 and in

these, the CSF examination was performed 7-48 (m=18.5; SD= 12.3)



FIGURE 1

CSF protein values as function of time the test performed
from onset of the neurological illness in the cases of the
Miller Fisher syndrome reviewed in table 1. Patients in whom
the time of examination has not been mentioned are excluded.
Each symbol represents a CSF protein value and histograms
represent mean values for each week from onset of the the
neurological illness. The number of individual CSF protein
values in each group 1is indicated at the top. Histograms
with interrupted 1lines represent groups with a small number
of patients or individual CSF protein values.

(®) patients with abnormal values but who had a normal CSF
protein earlier the amount of which was not mentioned.

(o) patients whose CSF protein values became abnormal or
further elevated in a repeat examination later in the course.
(%) patients whose CSF protein values became normal
or decreased in a repeat examination later in the course.

(+) patients with normal CSF protein values but who did not
have their CSF examination repeated.

The figure clearly demonstrates that the CSF protein value in
patients with the Miller Fisher syndrome is likely to be
elevated from the second week onwards and highest values are
usually encountered at the 5th week after onset. Most of the
patients with normal CSF protein values in the first 2 weeks
(and especially so in the first week) showed abnormal values

when the test was repeated at a later date.



-
1
1
1

2
————

1
o |
[

4

3

"

13

23

weeks



days after onset of the neurological illness. There is, therefore,
some indication that higher values of CSF proteins were obtained
in those patients 1in whom the examination of spinal fluid was
performed later. Fourteen patients had normal CSF protein values
initially but an abnormal rise was detected when sought for later
on (figure 1). The occurrence of albuminocytological diésociation
is, therefore, important in the diagnosis of the MFS but one
should remember its variability and that it may be a very delayed
finding. In the typical case there is no increase in cells in
the CSF, but a slight pleocytosis may occur occasionally (table
1). These findings are rather similar to those observed in
patients with the GBS. In Haymaker and Kernohan's series (1949)
20% of 50 autopsy-proven cases of GBS had CSF protein values
within normal limits and in Baker’'s series (1843), the CSF protein
was normal in 21% of 28 cases.

Complete recovery occurred in 98.7%4 of 78 patients whose
follow up was reported. One patient (1.3%) , aged 67 years, died
from bronchopneumonia after recovery had started (Phillips et al
1984). Four patients were reported to have a favourable recovery
without any details and no information in this regard was
available in two cases (table 1). The interval from onset of the
MFS after which improvement started was mentioned in 61 cases.
This ranged from 6 to 42 (m=15.6; SD=7.7) days. The recovery
duration was variable and ranged from 3 weeks to 18 months but the
mean duration was 17 + 12 weeks. In all patients improvement
started in the ophthalmoplegia and/or ataxia while areflexia was
the last to disappear. However, although most of the patients

with the MFS follow a benign course some experience severe



weakness of the respiratory muscles leading to respiratory
distress (Blau et al 1880). Sudden respiratory muscle paralysis
occurred 1in 6 patients which necessitated tracheostomy and
assisted ventilation (Hynes 1861; Gibberd and Kelly 1864, case 1;
Elizan et al 1871, case 10; Ashworth 1973, case 1; Blau et al
1880, cases 1 and 2). Careful observation is, therefore,
necessary as progression to respiratory paralysis could be rapid
(Blau et al 1880).

At least three well documented cases of relapsing MFS have
been reported (Van Allen and MacQueen 18964; Schapira and Thomas
1986; Vincent and Vincent 1886). Another two patients claimed
that they each had had one attack similar to the one they
presented with many years earlier but these were not witnessed
(Elizan et al 1871; Barontini et al 1981). The interval between
recurrences varied from one year (Schapira and Thomas 1986) to 28
vears (Elizan et al 1871). Relapses occur in approximately 3% of
patients with the GBS (Thomas et al 1863; Arnason 1984).

The pathogenesis of Fisher’'s syndrome 1is as yet not well
understood and in particular the 1location of the pathological
changes producing the clinical manifestations has been a subject
of continuing controversy since Fisher’'s report in 18586. Many
authors maintain that the relationship of the MFS to the GBS is
debatable. Whereas Fisher (1956) and many others (Munsat and
Barnes 1965; Elizan et al 1971; Ropper 1983) believe that the
syndrome is related to the AIDP and that the pathological 1lesion
is located in the peripheral nerves or nerve roots, other authors
implicate a brainstem encephalitis (Bickerstaff 1957, 1878; Al-Din

et al 1982; Meienberg and Ryffel 1983; Meienberg 1984). Some



authors claim that the MFS is best explained by a combination of
both peripheral nerve and central brainstem involvement producing
a mixture of central and peripheral lesions with features
referrable to supranuclear pathways in the CNS, the cerebellum and
the brainstem in addition to the peripheral nervous system (Smith
and Walsh 1957; Van Allen and MacQueen 1964; Green 1978; Price
et al 1978; Becker et al 1981).

Many of the clinical features are believed by proponents of
the peripheral theory to indicate a disorder of the peripheral
nerves. These include the presence of ptosis and diplopia in the
majority of patients and of strabismus in some patients in
association with the ophthalmoplegia, the identical involvement of
reflex and voluntary eye movement on presentation and throughout
recovery, the demonstration of asymmetry of reflexes in some
cases, the presence of peripheral type of facial weakness, the
demonstration of signs of peripheral nerve dysfunction in the
limbs and the albuminocytological dissociation in the CSF.

The evidence for CNS involvement in the MFS has been based on
other clinical observations; the pattern of ocular involvement,
the type of ataxia and CT scan findings in some patients. Many
of the oculomotor signs observed in patients with this syndrome
have been considered to be due to a supranuclear CNS disorder
(Jampel and Haidt 1972; Keane 1977; Meienberg and Ryffel 18983;
Meienberg 1984). Much emphasis in this regard has been placed on
the conjugate abnormalities of ocular movements at onset and
during recovery, improvement of upward before horizontal gaze,

preservation of Bell’'s phenomenon despite impairment of voluntary

upward gaze, the presence of horizontal dissociated nystagmus



similar to internuclear ophthalmoplegia and the relative sparing
of pupillary reflexes and levator palpebrae superioris muscle in
the presence of marked or complete external ophthalmoplegia. All
these are held to be of a brainstem origin (Jampel and Haidt 1972;
Keane 1877; Meienberg and Ryffel 1983; Meienberg 1984).
Moreover, ﬁhe profound degree of ataxia in relation to the slight
sensory and/or motor deficit has raised the question of
involvement of the cerebellum or its connections in the brainstem
(Al-Din et al 18982; Meienberg 1984). Proponents of the central
theory claim additional evidence from CT scan abnormalities
observed in three patients with the MFS (Derskhshan et al 1979;
Barontini et al 1981; Al-Din et al 1882) (table 3). CT scan
findings were mainly in the form of "a low density abnormality 1Iin
the medulla" (Al-Din et al 1982, case 18) or an area of increased
contrast in the midbrain extending into the thalamus (Derakhshan
et al 1979; Barontini et al 1881) (table 3). Many other CT scan
studies in other patients, however, showed no abnormality (Swick
1974; Keane 1977; Price et al 1978; Barontini et al 1881; Keane
and Finstead 1982; Al-Din et al 1982, 1985; Meienberg and Ryffel
1983; Jamal and MacLeod 1984; Vincent and Vincent 1886) including

special brainstem views (Jamal and MacLeod 1984; Vincent and

Vincent 19886). Arguments for speculation on the site of the
lesion in the MFS are, therefore, constructed mainly on
theoretical bases and clinical ocbservations. As no

clinico-pathological correlation of exemplary cases of the MFS is
available due to the benign nature of the syndrome, the precise

location and nature of the pathological lesion remains

undetermined.



Author (s)
& Year

Swick (1974)
Keane (1977)

Price et al
(1978)

Derakhshan
et al (1979)

Barontini
et al (1981)

Al-Din
et al (1982)

Meienberg &
Ryffel (1983)

Jamal &
McLeod (1984)

Al-Din
et al (1985)

Vincent &
Vincent (1986)

TABLE 3

Head CT Scan Findings in patients with the
Miller Fisher Syndrome

Author's

Case

13

18

No

Time performed
after onset (days)

14

28

53

28

24

Result Site of
Abnormality

Normal

Normal

Normal

Abnormal Midbrain

Normal
Normal

Abnormal Midbrain &
thalamus

Normal

Normal

Normal

Abnormal Medulla
Normal

Normal

Normal
Normal

Normal



Detailed multidisciplinary neurophysiological investigation of
cases of the MFS is lacking in the literature. Only conventional
nerve conduction studies have been applied to few patients and
reported very briefly. Motor and sensory nerve conduction and
EMG studies were reported to be normal in many patients (Gibberd
1970; Tripp and Brett 1975; Marks et al 1977; Storey et al 1977;
Price et al 1978; Al-Din et al 1882, 1985; Meienberg and Ryffel
1983). These conventional studies, however, test the distal
segments of nerves of the extremities and are especially
insensitive to abnormalities in the proximal segments of these
nerves (and to disorders of cranial nerves). Moreover they were
performed once in each patient in the course of their illness.
In a few patients, however, some abnormalities have been recorded
by these methods. Elizan and his co-workers (1971) showed
"prolonged distal latencies” in one patient and Guiloff (1977)
demonstrated ‘abnormality of sensory nerve action potentials
(SNAPs) in 2 patients. However, it has been claimed that these
abnormalities were demonstrated in atypical patients with the MFS
who had clinical evidence of marked peripheral neuropathy whereas
the majority of MFS patients do not have evidence of such changes
clinically (Meienberg and Ryffel 1883; Meienberg 1884). Through
serial application of these conduction studies, Jamal and MacLeod
(1984) demonstrated, for the first time, convincing evidence of a
significant peripheral nerve disorder in a case of the MFS with no
clinical evidence of sensory changes or motor weakness.
Improvement of the peripheral nerve parameters in our patient

followed or accompanied clinical improvement. We emphasised the

value of serial measurements in demonstrating evidence of mild but



significant dysfunction of the peripheral nerves in patients with

the MFS (Jamal and MacLeod 1884).

Recently, many more sophisticated neurophysiological
techniques have been introduced into c¢linical  use. In
combination with the conventional methods, these modern

techniques have proved useful for the detection, localisation and
quantification of various disturbances of function in the
peripheral nervous system and neuromuscular apparatus, including
those segments of the peripheral nerves inaccessible for
examination using conventional methods, and in various pathways in
the CNS including the brainstem. These neurophysiological
methods represent the physiological counterparts to morphological
techniques in neuropathology by autopsy or biopsy. Serial
application of such multimodal neurophysiological techniques which
test all segments of the neural axis of various systems is 1likely

to contribute substantially towards understanding the

pathophysiology and site of the lesion in typical cases of the

MFS.
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CHAPTER 2
THE MILLER FISHER SYNDROME PATIENTS
INCLUDED IN THIS STUDY

During the period of five years since 1982 and following the
reporting of one patient (Jamal and MacLeod 1984), seven patients
with the MFS have been seen and are included in this study.

Patient 1: A previously healthy 21 year old man presented
with sudden onset of double vision, unsteadiness of gait and
difficulty of swallowing. Two weeks earlier he had developed a
sore throat and abdominal, neck, shoulder and arm pain.

Two days after onset of the neurological symptoms, general
medical examination was unremarkable. He had a partial left
ptosis and the eyes were held in the primary position of gaze at
rest. Eye movements were markedly restricted to all directions
on both sides though abduction was relatively less affected. The
same movement restrictions were present on attempting Bell's
phenomenon and oculocephalic manoeuvres. Diplopia was present in
the central position and on lateral and vertical positions of
gaze. Both pupils were -equally dilated (6 mm) and reacted
sluggishly to 1light and accommodation. He had severe gait and
truncal ataxia but minimal incoordination of the 1limbs and all
tendon reflexes were absent but plantar responses were flexor. His
speech had a nasal quality and palatal movements were absent but
palatal sensation was intact. The remainder of the cranial
nerves were normal. There was no abnormslity in muscle power nor
any sensory defiecit of limbs or trunk.

The patient began a spontaneous recovery 12 days after

presentation. His gait improved steadily and became completely



normal one month after onset of the illness. Eve movements
started to improve at day 18. The improvement was disconjugate
in pattern and diplopia remained till 30 days after onset of the
illness when virtually no abnormality of eye movements was present
on clinical examination with normal pupillary 1light and
accommodation responses. At this stage, however, the patient
still had double vision only at the extremes of lateral gaze to
each side associated with few beats of nystagmus in the abducting
eve on the right lateral gaze. The latter abnormalities
disappeared when he was examined B0 days after the onset. Deep
tendon reflexes remained absent wuntil the examination 4 months
after the onset when they reappeared and 2 months 1later no
neurological abnormality was found.

Patient 2: A 56 vyear o0ld man who enjoyed good health
previously presented with a one day history of severe gait and
slight 1imb ataxia, tingling sensation in the hands, diplopia and
bilateral symmetrical drooping of eyelids. Ten days earlier he
had a flu-like illness with sinusitis. His neurological symptoms
progressed so that 2 days after onset he developed a nasal speech
and regurgitation of fluid through his nose and this rapidly
progressed to difficulty of swallowing of all kinds of food over
the following 24 hours.

On admission, one day after the onset of his neurological
illness, general medical examination was normal. He was found
to have diplopia especially on lateral gaze to each side with
severe limitation of eve movements in all directions on command or
on pursuit of a target but no eye deviation was present. Eve

movement limitation of the same degree was present on eliciting



Bell’'s phenomenon and on oculocephalic head manoeuvres. Pupil
sizes were normal and equal and they reacted briskly to light and
accommodation. His gait was grossly ataxic and he was
incoordinate to performing finger-nose and heel-shin tests. Within
24 hours his unsteadiness had deteriorated to such a degree that
he was unable to walk unaided and in addition developed severe
truncal ataxia. Limb ataxia, however, continued to be slightly
abnormal. All tendon reflexes were absent. There was a minimal
right sided facial weakness of peripheral type. Sensory system
examination revealed no abnormality and muscular power was normal.
Two days after admission, he developed severe palatal weakness
with intact palatal sensation.

Ataxia and ophthalmoplegia began to improve gradually 10 days
after the onset of his neurological symptoms. When examined 10
days later, truncal and 1limb ataxia had disappeared and the
patient could walk unaided though he had an ataxic gait. Ocular
motility also improved and some movement in the vertical and
lateral gaze positions were possible but he still had diplopia on
lateral gaze to both sides. Limitations of voluntary and reflex
eye movements were about equal. Ptosis was less severe.
Difficulty of swallowing had eased and speech was better. The
patient was still areflexic. When reviewed one month after the
onset, his ataxia, facial weakness, swallowing difficulty and
speech abnormality had all virtually disappeared and no eye
paresis was evident on clinical examination but diplopia was still
present on extreme lateral gazes and areflexia remained. Two
months after the onset, no abnormality was present apart from

absent reflexes and in a further two months his tendon reflexes
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were normal.

Patient 3: A 15 year old boy developed a flu-like illness
with cough and rhinorrhoes. One week later he had sudden onset

of blurring of vision which over the ensuing 24 hours rapidly
progressed to diplopia associated with bilateral eyelid drooping
and unsteadiness of gait. Two days after this, difficulty of
swallowing and a nasal quality of speech became evident. His
equilibrium impairment increased over the following 24 hours so
that unaided standing or walking became impossible and yet he felt
no weakness in his limbs.

On admission, 5 days after onset of the neurological illness,
general medical examination was unremarkable. Neurological
examination revealed round and equally dilated pupils unresponsive
to 1light or accommodation. there was a marked limitation of eye
movements on both sides to all directions with complete paralysis
of upward movement. Convergence and lateral gazes were absent
but a minimum downward gaze was possible. He had diplopia in all
directions. Bell's phenomenon and oculocephalic manoeuvres did
not elicit further eye movements. Nystagmus was present in the
abducting eye on lateral gazes (dissociated nystagmus). A lower
motor neurone weakness of the left facial muscles was noted.
Marked palatal weakness was present. None of the tendon reflexes
could be elicited. There was severe gait and truncal ataxia with
inability to walk or sit unaided but only minimal limb ataxia and
no abnormality of other cerebellar functions was present. No
limb weakness or sensory dysfunction was detected on clinical

examination. the patient showed no mental confusion or memory

deficit.



Ten days after onset of the neurological symptoms improvement
started when ataxia, nasal speech and eye movement abnormality
gradually began to recover. Downward gaze improved first and a
few days later adduction and convergence began to improve while
upward and lateral gazes began to improve only 10 days later.
Improvement in reflex and voluntary eye movements was parallel.
Examination one month after onset of the MFS revealed complete
recovery of speech, minimal gait ataxia and slight 1left facial
weakness. Eye movements were only mildly limited though double
vision was present on lateral gazes. A dissociated nystagmus in
the abducting eye on lateral gaze to both sides was present
bilaterally. Pupils responded sluggishly to light and
accommodation. All tendon reflexes were absent. At 2 month
examination, only diplopia on extreme lateral gazes and areflexia
were present. The former disappeared at 3 months. The reflexes
were still absent at 6 month examination but were normal when the
patient was re-examined one year later.

Patient 4: This B85 year old man had two attacks of the MFS.
His hospital records show that three years before the attack
investigated in this study (the second attack), he developed a
sore throat followed three weeks lster by sudden onset of
horizontal diplopia and 1left sided ptosis of moderate severity.
The following day he felt "pins and needles” like sensation in the
palms and soles and became unsteady on his feet. On examination,
one day after the onset of the neurological illness, he was found
to have bilateral external ophthalmoplegia with severe restriction
of eye movements in all directions with complete paralysis of

abduction and elevation of the right eye. He had reduced palatal
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movements with incoordination of swallowing but palatal sensation
was normal. His speech was of a nasal character. A bilateral
facial weakness was present and both sternomastoid muscles were
weak. Upper and lower 1limbs were a little weak proximally.
Vibration sense was reported to be absent at both ankles and
reduced at the knees and wrists but other modalities of sensation
were found to be intact. There was severe gait and truncczl
ataxia with incoordination of both upper and lower limbs. The
ataxia was, however, believed to be disproportionate to both the
sensory and motor changes and of a "cerebellar type". Reflexes
were lost in the upper limbs and present, though reduced, 1in the
lower 1limbs but when re-examined two days later, none of the
reflexes could be elicited.

A full battery of laboratory tests on the blood showed no
abnormality (see under investigations in this chapter).

Spinal fluid examination, performed three days after onset,
showed no abnormality and it remained normal when the CSF was
examined one week later. Sensory and motor nerve conduction
velocities of the right upper and lower limbs were reported to be
"within the normal limits’ and EMG of facial muscles "showed no

abnormality".

Complete recovery from this attack occurred in the following

manner: Nine days after the onset of his MFS he started to
improve both 1in terms of severity of ataxia and of
ophthalmoplegia. One month later, he had no swallowing

difficulty and no facial weakness was present but external
ophthalmoplegia, particularly on vertical gazes, was still present

and all reflexes were still undemonstrable. He was, however,



found to be fully recovered with no abnormal neurological signs
when examined at three months after onset.

In the attack presently investigated, his neurological
symptoms developed seven days after a sore throat. Diplopia in
central position and bilateral horizontal gazes was followed the
next day by nasal speech and regurgitation of fluid through his
nose. A day later he developed paraesthesiae in the fingers and
toes and unsteadiness of gait.

General medical examination, one day after onset of his
neuroclogical symptoms, was unremarkable and his mental status was
entirely normal. Neurological examination revealed a little
bilateral weakness of both medial and lateral recti and of both
vertical gaze movements with unsustained nystagmus of the
abducting eye on lateral gazes. There was no ptosis. Pupils

were equal in size and normally reactive to both light and

accommodation. He had reduced palatal movements but normal
palatal sensation. A slight bilateral facial weakness of
peripheral type was present. There was a moderate proximal and

distal upper 1limb muscle weakness but normal muscle power in the
lower limbs. A patchy diminution of pin prick sensation in both

hands and feet in a glove and stocking distribution was present

but other modalities of sensation were normal on clinical
examination. He had severe gait ataxia but 1little 1limb
incoordination. Upper limb reflexes were lost while lower limb

reflexes were normal.

When examined two days later, there was a marked increase in
his palatal weakness and further deterioration in his speech. He

was found to have a marked weakness of the left lateral rectus



oculi and all his reflexes, except ankle Jjerks, were lost. A
repeat examination three days Jlater (i.e., the sixth day of
neurological illness) showed a marked deterioration in his
ophthalmoplegia with severe restriction of eye movements in all
directions and complete loss of upward eye movement. Bell’s
phenomenon was absent and no eye movement was evident to passive
head movements. 5ix days later (twelve days after onset of the
neurological illness) the ophthalmoplegia became complete and
reflex eye movements were still absent. At this stage a distinct
glove and stocking loss of pin prick sensation became evident and
vibration sense was lost at the fingers, wrists and ankles and
reduced at the knees. All reflexes except the right ankle jerk,
were absent.

Improvement started eighteen days after onset. Both eye
movement and ataxia started to improve. At this stage the right
biceps jerk returned but reduced, leg reflexes were normal on both
sides but other reflexes were still lost. Vibration sense was
absent to mid arm level bilaterally whereas abnormality of pin
prick sensation was unchanged. When he was examined one month
after onset of his MFS, the external ophthalmoplegia was nearly
resolved but he still had diplopia and dissociated nystagmus in
the abducting eye on both 1lateral gazes no abnormality of
swallowing, gait, sensation or reflexes was found. Examination
at two months showed no abnormality apart from mild diplopia on
extreme lateral and upward gazes which was still present when
examined at four months. No abnormality was found when he was

reviewed six months after onset of his neurological symptoms.



Patient 5: This 28 year old man developed a dry cough and an
upper respiratory tract infection followed after seven days by a
progressive unsteadiness of gait and diplopia in all directions of
gaze. Three days later he became unable to walk unaided, though
he felt that his power was normal, and he noticed a "“strange
sensation” in his gum and finger tips. He was a non-smoker and
only drank alcohol socially.

A general medical examination two days after onset was normal.
Neurological examination revealed complete right and partial left
palsy of the 6th nerves and one day later he also developed a mild
weakness of gaze in all directions, moderate bilateral ptosis
(right more than left) and anisocoria with dilatation of the right
pupil and normal left pupil but normal 1light and accommodation
reflexes. He had severe gait and truncal ataxia but only slight
limb incoordination. All tendon reflexes were lost. Four days
after the onset of his neurological illness, he developed mild
dysphagia, bilateral facial weakness, an increase in the severity

of ptosis and the external ophthalmoplegia became complete

although downward gaze was less affected. Bell’'s phenomenon and
oculocephalic responses wWere absent. No sensory or motor
abnormality was found elsewhere. The rest of the cranial nerve

examination was unremarkable and mentation and memory remained
unaffected throughout his illness.

Thirteen days after onset of the neurological syndrome the
ataxia started to improve and gait became less steady and eight
days later some improvement in eye movement occurred mainly in
ocular adduction (left more than right) and some movement of

vertical gaze was retained but the lateral recti were still



paralysed and diplopia in all directions was present. Some
improvement in the facial weakness occurred. When examined at
one month following his neurological illness, he was found to have
bilateral B6th nerve palsy; complete in the right but incomplete
in the 1left eye while all muscles supplied by the 3rd cranial
nerves were normal. The patient, however, still had bilateral
ptosis and diplopia in all directions of gaze. The right side of
the face was completely normal and only slight weakness of the
left facial muscles was present. Minimal ataxia was present at
this stage but he was still areflexic. Little change was noted a
month later but when examined at the end of the following month
(three months after onset), no ocular paresis was noted and
diplopia was only present in the extreme lateral positions of gaze
(probably due to residual 1lateral recti weakness) and ptosis
completely disappeared. He had minimal ataxia and areflexia. A
month later complete areflexia was the only abnormality and when

re-examined at six months no abnormality was found.

Patient 6: Eleven days following an upper respiratory tract
infection, this 57 vyear o0ld man developed upper abdominal

discomfort, shooting pain in the thighs and tingling sensation in
the fingers and toes. Four days after this, the patient became
unsteady on his feet and this repidly progressed to severe gait
ataxia and inability to walk. Two days later (i.e., six days
after the onset of first neurological symptoms) he developed
bilateral dropping of eyelids, double vision for distance and on
lateral gazes, increased tingling sensations which also involved

his forehead and lips and a feeling of "dizziness" which he found

difficult to describe.
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Examination, six days after the onset, revealed normal general
medical status. Neurological examination, however, revealed the
presence of diplopia on both lateral gazes (suggesting mild
bilateral ©6th nerve paresis), bilateral ptosis of moderate
severity, normal pupils, severe gait and truncal ataxia
accompanied by incoordination of the limbs and fine tremor in the
distal part of the extremities. Ankle and supinator Jjerks were
lost bilaterally but other reflexes were normal and both plantar
responses were flexor. Vibration sense was lost below the ankle,
joint position sense was diminished in the toes and pin prick
sensation was reduced below the wrist and ankle on both sides.
Slight weakness of neck flexion was present but muscle power was
normal in the extremities. When examined four days later, he was
found to have incomplete bilateral lateral rectus paralysis and
all the tendon jerks were lost.

On the 13th day of his neurological illness ophthalmoplegia
and neck weakness started to improve and four days later the
ataxia began to decrease so that he could stand unaided and walk a
few steps. One month after onset, no ptosis was found and his
ataxia was much better so that he could walk without help and had
only mild unsteadiness. He still had diplopia on extreme lateral
gazes although no <c¢linically obvious extra ocular paresis was
found. Paraesthesiae disappeared in the toes but remained in the
fingers. Reduced pin prick sensation was now confined to the
terminal phalanges of the fingers and toes while vibration and
joint position senses remained unchanged on testing. At this
stage he was still areflexic. No significant further improvement

was noted when examined at the two month stage but examination



three months after the onset revealed complete resolution of
ocular paresis and disappearance of diplopia and the presence of
only minimal ataxia of gait but otherwise no change in his status.
Six months after onset examination did not show significant
difference. He remained with minimal ataxia, paraesthesiae of
the finger tips associated with diminution of pin prick sensation

in the toes and fingers, vibration sense below ankle and of Jjoint

position sense in the toes. He was completely areflexic.
Patient 7: This 35 year old woman was admitted to another

hospital because of diplopia, unsteadiness on her feet, change of
voice, weakness of the right leg and numbness and paraesthesiae of
her hands and arms, all of sudden onset. Four weeks earlier, she
had had a flu-like 1illness. Examination by the attending
physician revealed a "right sided 6th nerve lesion, gait and limb
ataxia, bilateral loss of supinator, knee and ankle jerks and
impairment of fine touch sensation Iin the hands". An expanding
lesion in the brainstem was “strongly suspected” and the patient
was referred for further investigation.

General medical examination was unremarkable. Neurological
examination (three days after onset) showed complete external
ophthalmoplegia, bilateral ptosis of moderate severity, equal and
normal sized pupils with normal reaction to 1light and
accommodation and slight bilateral facial weakness. Bell’s
phenomenon and oculocephalic manoceuvres did not evoke ocular
movement . An edrophonium test was negative for myasthenia
gravis. Slight proximal right lower limb weakness was present.
Sensory deficit included diminished pin prick sensation in the

tips of the fingers and toes, reduced temperature (heat and cold)

()
D



sensation in the right middle finger and all the toes on both
sides, reduced touch pressure sensation in the toes bilaterally,
lost vibration sense at and below ankle on both sides and impaired
joint position sensation in all the fingers including the
interphalangeal and metacarpophalangeal joints bilaterally. Lower
limb and triceps reflexes on both sides and biceps and supinator
reflexes on the left side were lost wheress biceps and supinator
reflexes on the right side were present but reduced. There was
severe gait and truncal but mild limb ataxia. Palate movement
was reduced but palatal sensation was normal. On the fifth day
of her neurological 1illness she lost all her reflexes and
developed difficulty of breathing. She was transferred to the
Intensive Care Unit where following an "impending respiratory
arrest” she was ventilated and tracheostomy was performed.
Improvement started during the third week of her illness in
both opthalmoplegia and ataxia and she was taken off the
ventilator on the 15th day. One month after onset, examination
revealed normal swallowing