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SUMMARY: Five patients with pro
gressive supranuclear palsy are de
scribed, in whom the ophthalmoplegia 
developed late in the course of the dis
ease. In two, an internuclear component 
was identified in the ophthalmoplegia, 
and one patient had an alternating nys
tagmus of a type not previously de
scribed in this condition. 

The late appearance of the ophthalmo
plegia, with a corresponding delay in es
tablishing the diagnosis, is compared to 
the similar experience of Pfaffenbach et 
al (1972) in six patients. 

Other clinical features, previously sel
dom described, have been encountered. 
Dysphasia was seen in two cases, both 
of whom had evidence of cortical at
rophy on neuro-radiological investiga
tion. The evidence that cortical changes, 
in particular the presence of neurofibril
lary tangles, may be a specific mor
phological characteristic of the disease 

RESUME: Nous decrivons 5 patients 
avec paralysie supranucleaire progres
sive chez qui I'ophtalmophlegie s'est 
developpe tardivement dans revolution 
de la maladie. Chez deux de ces patients 
nous avons identifie une composante 
internucleaire dans Vophtalmoplegie. 
Un autre patient presenait un nystagmus 
alternatif d'un type non prealablement 
decrit dans cette condition. 

D'autres aspects peu connus furent 
egalement observes. Ainsi on note une 
dysphasie chez deux cas qui tous deux 
presentaient en neuroradiologie de 
('evidence d'atrophie corticale. Cet as
pect cortical, ainsi que la presence de 
formations neurofibrillaires comme 
characteristique de la maladie, fait 
I'objet d'une discussion. Chez 4 patients 
il y avail des troubles du rythme re-
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rather than a chance association is dis
cussed. Disorders of respiratory rhythm 
in four patients were similar to those de
scribed by Mastaglia et al. (1973), and 
indistinguishable from those occurring 
after encephalitis lethargica. 

A review of cases resembling progres
sive supranuclear palsy in the early part 
of the century fails to show any with 
post-encephalitic features, nor does a 
search of reviews of eye movement dis
orders in encephalitis lethargica and 
post-encephalitic Parkinsonism provide 
comparable cases. None of the forty pa
tients with post encephalitic Parkin
sonism examined at the Highlands Hos
pital had a clinical picture resembling 
progressive supranuclear palsy. 

It is suggested that neither on clinical 
nor pathological grounds is it justifiable 
to equate this disorder with known post
encephalitic syndromes. 

spiratoire semblables a ceux observes 
dans V encephalite lethargique. 

Une revue de la litterature du debut du 
siecle concernant les cas ressemblant a 
la paralysie supranucleaire progressive 
n'a pas revile d'association avec des 
composantes post-encephalitiques. 
Nous n'avons pas non plus retrouve de 
semblables troubles oculaires dans 
I'encephalite lethargique ou le Parkin-
sonisme post-encephalitique. 40 patients 
avec Parkinson post-encephalitique fur
ent etudies au Highlands Hospital. 
Aucun ne presentait le tableau clinique 
de la paralysie supranucleaire progres
sive. II semble done qu'il n'est nullement 
justifie, cliniquement ou pathologique-
ment, d'assimiler ces cas avec les syn
dromes post-encephalitiques connus. 

INTRODUCTION 

A particular ophthalmoplegia is an 
integral part of the Steele-
Richardson-Olszewski syndrome 
(1963). Although described by Pfaf
fenbach et al. (1972), it has not been 
fully appreciated that this ophthal
moplegia may occur relatively late in 
the course of the disease. This paper 
records five cases, two of whom, in 
addition, showed a more complex 
ophthalmoplegia than has been gen
erally recognized. 

The problem of differential diag
nosis has led to an appraisal of prog
ressive supranuclear palsy as a clini
cal entity, including its relationship 
to post-encephalitic Parkinson's dis
ease. 

CASE REPORTS 
1. BS 1507 NH A85854 A 54-year-old house
wife presented in 1969 with a two year history 
of speech difficulties, impaired balance, and 
clumsiness of the hands. On examination, in
tellectual function appeared intact. The gait 
was normal apart from a reduced arm swing. 
Cranial nerve examination showed a paucity 
of facial expression with a mild left-sided 
weakness, intermittent lid retraction, and a 
positive glabellar tap. External ocular move
ments were normal. Her speech was dysar-
thric. 

Mild rigidity and bradykinesia were present in 
the upper limbs, with brisk deep tendon re
flexes and extensor plantar responses bilater
ally. 
Air encephalography and spinal fluid exami
nation were normal. 
Anti-cholinergic and subsequently L-Dopa 
therapy in doses reaching 5 g daily failed to 
improve her disabilities, and subsequent trials 
of amantidine and dopa with a dopa decar
boxylase inhibitor were equally unsuccessful. 
By 1973, she was severely dysarthric, with 
axial and limb rigidity and a slow broad-based 
gait. Oculomotor function remained normal. 
From September, 1975 she began to complain 
of difficulty with reading and seeing objects 
immediately in front of her, and her relatives 
noticed periodic alterations in her breathing 
pattern. 
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On examination, her gait was broad based 
with a tendency to fall backwards. Cranial 
nerve examination revealed an expressionless 
face,with bilateral facial weakness and inter
mittent lid retract ion. Visual fields and 
acuities were normal. Ocular movements to 
command in the vertical plane were absent, 
and following movements were restricted to 
5° upwards. Horizontal movements were 
slow, with evidence of a left internuclear 
ophthalmoplegia. Convergence was absent. 
Doll's head maneuvre caused an improve
ment in the range of vertical gaze and ap
peared to abolish the internuclear component. 
She was severely dysarthric with a brisk jaw 
jerk and poor tongue movements. The re
maining cranial nerves were normal, though 
periodic sighs were observed. Nuchal and 
limb rigidity were prominent, with a lesser 
degree of bradykinesia. The deep tendon re
flexes were again brisk, and the plantar re
sponses remained extensor. In addition to her 
immobility, she had difficulty rising from a 
sitting position. 
Formal psychometry revealed no overt de
mentia, though assessment was difficult. 
Neuro-otological examination was carried out 
at the National Hospital for Nervous Dis
eases, Queen Square, London, and the find
ings (together with those of the other three 
patients who were similarly assessed) are 
summarised in Table I. 
Subsequent treatment with the dopamine 
agonist, bromocriptine, in a dose of 90 mg 
daily, failed to influence the clinical picture. 
2. AX 0805 NH A86296 This 63-year-old 
housewife presented in 1967, complaining of 
stiffness of the legs, poor balance, and clum
siness. Examination revealed a Parkinsonian 
facies, cogwheel rigidity in the left arm, and 
intermittent retropulsion. Over the next two 
years, her gait became increasingly disor
ganized with frequent falls. A diagnosis of 
Parkinson's disease appeared to be corrobo
rated when, in 1970, modest improvement oc
curred with L-Dopa in a dose of 4 g. daily. 
Additional anti-cholinergic therapy was.un
helpful, and her disabilities increased. An 
ophthalmoplegia was not observed at this 
stage. 
From April, 1975, she complained of watering 
of the eyes and poor vision. On examination, 
six months later, she had a slow and broad-
based gait with a tendency to veer to the left. 
Her face was immobile. Visual acuities were 
6/9 right and 6/12 left, with normal fields and 
fundi. Eye movements were abnormal. Fol
lowing and command movements were li
mited to 5° in the vertical plane. Horizontal 
eye movements were slow and poorly sus
tained, with a left internuclear ophthalmop
legia. Convergence was absent. Horizontal 
eye movements were accompanied by bursts 
of oscillatory nystagmus. Doll's head man
euvre improved the range of vertical gaze. 
She was severely dysarthric and had a brisk 
jaw jerk. There were frequent sighs. 
Nuchal and limb rigidity were present with 
moderate bradykinesia but no weakness nor 
tremor. She had difficulty rising from a sitting 
position. 
Formal psychometric examination showed no 
evidence of dementia. 

Treatment with bromocriptine, 70 mg/day. 
led to a moderate improvement in her speech 
and bradykinesia, but was without effect on 
the abnormal eye movements. 
3. MV 76783 This 58-year-old housewife was 
seen in September, 1973 with a year's history 
of shaking and clumsiness of the right hand. 
Her right leg began to shake, particularly 
when walking, and she had difficulty produc
ing the correct words in conversation. Sudden 
falls had occurred, sometimes with injury, 
and she had become increasingly forgetful. 
On examination, she appeared demented and 
made dysphasic errors in conversation. Her 
gait was mildly ataxic, with a reduced right 
arm swing and a tendency to drag the right 
leg. She had a Parkinsonian facies. Horizontal 
and vertical eye movements were slowed both 
to command and on pursuit, but were of full 
range. Convergence was absent. There was a 
questionable right facial weakness and a de
layed shrug of the right shoulder. Tongue 
movements were impaired, and the neck was 
rigid. 
Fine movements were slowed in the upper 
limbs, particularly on the right, and all four 
limbs showed moderate rigidity. The deep 
tendon reflexes were pathologically brisk, 
with bilateral extensor plantar responses. No 
definite abnormalities of sensation were de
tected. 
Electro-encephalography revealed non
specific bilateral abnormalit ies. Air en
cephalography demonstrated dilated parietal 
and superior cerebellar sulci. The cerebrospi
nal fluid was normal. 
Formal psychometric examination confirmed 
a moderate degree of dementia, with some 
degree of dysphasia as the most prominent 
defect. 
Trials of L-Dopa and L-Dopa with a dopa de
carboxylase inhibitor were unsuccessful in 
preventing the subsequent deterioration of the 
patient 's condition. Within two years, a 
characterist ic ophthalmoplegia had de
veloped. By then, vertical eye movements 
were restricted to 20° of elevation on pursuit. 
Command and pursuit movements in the hori
zontal plane were slowed and restricted. 
Oculocephalic responses were full. 
The patient's general condition had deterior
ated further in this period, and over the next 
year her husband noted a disturbance of re
spiratory control with episodic sighs. 
4. MV 76838 NH A74662 A 70-year-old re
tired butcher was admitted to Maida Vale 
Hospital in 1973. He had been involved in a 
road traffic accident in 1970, and had a brief 
loss of consciousness but no retrograde am
nesia. His behavior changed subsequently. 
He became emotionally labile, withdrawn, 
and less able to carry out repairs in his home. 
He accused his wife of trying to poison him 
and was eventually admitted to hospital for 
twelve weeks. During this time, he received 
electroconvulsive therapy on five occasions 
and was treated with trifluoperazine and 
isocarboxazid. 
There was little response to this treatment, 
nor to the subsequent use of Cyclandelate (a 
proprietary preparation of dihydroergocor-
nine, dihydroergocristine and dihydroergo-
kryptine) and Hydergine (dihydroergotoxine 

mesylate). He became less mobile, with clum
siness of the hands, and was liable to lose 
himself even at home. Paranoid ideas con
tinued, and he was visually hallucinated at 
times. 
Examination in August, 1973 showed a 
marked slowing of thought, with dysarthria 
and an immobile face. A right ptosis was pre
sent but eye movements were normal. Cog
wheel rigidity was present in all four limbs. 
His condition deteriorated further, and he was 
admitted to hospital four months later. 
He had become disorientated in place and 
time and had little knowledge of recent 
events. His speech content was often irrelev
ant, and he made naming errors. His gait was 
slowed, with a stooped posture and fixed, 
flexed arms. There was a poor range of facial 
expression and bilateral ptosis. 
The most striking change was apparent on as
sessing eye movements. Command and fol
lowing movements were absent in the vertical 
plane upwards and severely limited down
wards. Convergence was absent. Horizontal 
movements were slowed, but full, apart from 
incomplete left lateral gaze to command. 
Oculocephalic responses were full, though a 
marked degree of nuchal rigidity in all direc
tions of movement made the maneuvre dif
ficult. 

Cogwheel rigidity was present bilaterally, and 
fine finger movements were slowed. There 
was no significant limb weakness, the deep 
tendon reflexes were normal, and the plantar 
responses flexor. No sensory abnormalities 
were detected. 
Electroencephalography showed a 
generalised abnormality, with a slowed alpha 
rhythm and widespread intermediate slow 
wave activity. Focal delta activity in the right 
midtemporal region was noted. 
Psychometric assessment showed evidence of 
a dementia without focal feature. 
The patient was readmitted two years later. 
His walking had deteriorated, with frequent 
falls and his speech was often unintelligible. 
He had frequent urinary incontinence. 
Examination confirmed the progression of his 
disability. His speech was confused and 
episodic. There was gross nuchal rigidity. 
Vertical gaze to command or pursuit was ab
sent, as was left lateral gaze. Occasional full 
gaze to the right was elicited, though coopera
tion was imperfect. The remainder of the ex
amination confirmed the findings previously 
obtained, though to an accentuated degree. 
The electroencephalogram had deteriorated. 
Widespread slow wave complexes were fol
lowed by brief periods of suppression of 
background activity. Computerised axial to
mography showed evidence of ventricular di
latation. 

The patient's condition was unaffected by a 
trial of bromocriptine in a dose reaching 25 mg 
daily. He died six years after the onset of 
neurological symptoms. Permission for 
post-mortem examination was refused. 
5. MV 60796 This 59-year-old housewife was 
admitted to the Maida Vale Hospital in 1976. 
In 1966, she had been seen in the outpatient 
department with a month 's history of 
headache and unsteadiness on head move
ments. Neurological examination was normal, 
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but she appeared depressed and was treated 
accordingly. The depression recurred, how
ever, and eventually led to admission to a 
psychiatric hospital in 1973. She had become 
indecisive and excessively self-critical, and 
failing to respond to amitriptyline, received a 
course of electroconvulsive therapy. The clin
ical picture then changed; she regressed, be
came self-neglectful, and had difficulty find
ing her way in the hospital. She presented a 
Parkinsonian appearance and was referred to 
a consultant neurologist at another hospital. 
Examination there, in August, 1973, revealed 
a mask-like facies, with cogwheel rigidity in 
the right arm and leg. Eye movements were 
normal. An electroencephalogram revealed 
no abnormalities. 

Treatment with benzhexol appeared to im
prove her general state temporarily, but sub
sequently she became increasingly restless, 
agitated, and mildly confused. L-Dopa, in a 
dose of 1.5 g daily, was similarly unsuccess
ful, and the patient was discharged, in an un
changed condition, in July, 1974. 
From the beginning of 1976, the patient's hus
band noticed a change in her disabilities. She 
had difficulty looking down and, on bending 
her neck forwards, her eyes would tend to roll 
upwards. Her speech became confused and 
her walking unsteady. At times she was in
continent of urine and had difficulty swallow
ing. 

On examination, in August, 1976, she was 
slow and had a poor memory; her speech was 
both dysarthric and dysphasic. Walking was 
slowed, with a tendency to festination, and 
her neck was rigid, particularly on flexion. 
Command and following eye movements were 
absent in the vertical plane, apart from a few 
degrees of following down movement. Con
vergence was absent. Horizontal movements 
to command to the right were limited to 10°. 
but improved with pursuit. Movements to the 
left were slowed but virtually full. 
Oculocephalic responses were normal apart 
from a slight reduction in the range of down
ward gaze. The fast phase of optokinetic nys
tagmus was absent in all directions. Caloric 
responses were not assessed. Facial move
ments were impoverished and, although re
flex palatal activity was brisk, voluntary 
movements of the palate and tongue were 
slowed. 

In the limbs, there was bilateral cogwheel 
rigidity and a paucity of voluntary movement. 
Grasp reflexes were prominent, the deep ten
don reflexes exaggerated, and the plantar re
sponses extensor. No impairment of sensa
tion was detected, though cooperation was 
imperfect. 
The general examination was normal apart 
from a persistent tachypnea. 
Psychometry confirmed the clinical impres
sion of a dementia, and revealed a non-fluent 
dysphasia with considerable perseveration. 
An electroencephalogram showed a diffuse 
excess of slow wave activity. Computerised 
axial tomography demonstrated dilated ven
tricles and cortical sulci. Formal neuro-
otological assessment was not carried out. 
The patient's disabilities were uninfluenced 
by amantidine or combined L-Dopa with a 
dopa decarboxylase inhibitor and she was 
subsequently discharged. 

DISCUSSION 
The descriptions (Tellez-Nagel et 

al, 1973; Powell et al, 1974; Roy et 
al, 1974) of a specific electronmic-
roscopic appearance of the neurofib
rillary tangles in the brain stem of 
patients with progressive supranuc
lear palsy have supported Steele's 
contention (1972) that the syndrome 
has a distinctive neuropathological 
pattern. This has, in turn, reinforced 
attempts to define a correspondingly 
distinct clinical picture and in the 
final stages of the disease, the diag
nosis is inescapable. An essential 
requirement for such a diagnosis has 
been a characteristic ophthalmop
legia, as the other manifestations of 
the disease, though sometimes sug
gesting the diagnosis, are less than 
specific. 

A rigidity and bradykinesia of the 
limbs, for example, may mimic those 
of idiopathic or post-encephalitic 
Parkinson 's disease , though a 
characteristic tremor usually has 
been lacking. Generally, in progres
sive supranuclear palsy, these man
ifestations do not respond to dopa 
(as with cases, 1, 3, 4 and 5), but a 
moderate improvement has been re
corded by some authors (Derenzi et 
al, 1969; Pfaffenbach et al, 1972; 
Mastaglia et al, 1973). It was seen by 
ourselves in case 2 of this series, 
both with dopa and with bromocrip
tine, a dopaminergic agonist. At 
times, a particular type of axial rigid
ity produces neck extension and 
suggests the diagnosis, but in many 
cases (and in 4 of the patients here) 
the increase of tone is more general, 
affecting neck flexors and extensors 
nearly equally. The presence of a 
pseudo-bulbar palsy and exagger
ated deep tendon reflexes may 
further the resemblance to post
encephalitic Parkinsonism, as may 
the development of disorders of re
spiratory rhythm. 

In a review of respiratory disor
ders in epidemic encephali t is , 
Turner et al (1925) described both 
tachypnea and sighs, the latter being 
encountered particularly frequently. 
Though Steele (1972) failed to find, 
in his review of the literature of 
progressive supranuclear palsy, any 
example of respiratory arhythmia, 
Mastaglia et al (1973) noted inspirat

ory gasps in two patients (one of 
whom had intermittent tachypnea in 
addition), both otherwise typical ex
amples of the syndrome. Three of 
our patients developed sudden gasps 
in the later stages of their illness, and 
one had a persistent tachypnea, 
though the possibility of a primary 
pulmonary cause for this was not 
excluded. None of these patients 
had their respiration recorded, and 
whether these gasps were of signifi
cance, or whether they differ from 
the physiological sighs occurring 
frequently in normal individuals 
(Bendixen et al, 1964) remains to be 
determined. 

It has been suggested that in nor
mal individuals sighing serves to 
reopen scattered areas of atelectasis 
caused by regional hypoventilation, 
and, conceivably, such areas might 
be more common in the presence of 
rigidity of the chest wall as may be 
encountered in progressive sup
ranuclear palsy. If this were the 
case , however, similar findings 
would be expected in Parkinson's 
disease, whereas reports of brea
thing disorders in this condition have 
centered on the presence or absence 
of dyspnea (Nugent et al, 1958). 

The diagnosis may be further obs
cured where cases show signs sug
gesting more focal lesions. Patients 
with a predominantly unilateral limb 
weakness have been previously de
scribed (David et al, 1968), and al
though dementia may become prom
inent (Steele, 1972), cases in which 
dysphasia has been the most striking 
part of such a dementia (cases 3 and 
5) have not been previously re
ported. Albert et al (1974) claimed 
that disturbances of higher cortical 
function, including dysphasia, were 
conspicuously absent in the so-
called 'sub-cortical dementia' of 
progressive supranuclear palsy. 
They suggested that the patients' 
verbal responses were always ap
propriate, providing sufficient time 
was allowed. In our two cases, how
ever, spontaneous speech was mar
kedly dysphasic, had been noted by 
the patients relatives, and was con
firmed by formal psychometric as
sessment. Both had evidence of cor
tical atrophy on neuroradiological 
investigation. There are conflicting 

Perkin et al. MAY 1978- 169 

https://doi.org/10.1017/S0317167100024501 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100024501


THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 

reports of the histological appear
ances of the cerebral cortex in pa
tients with progressive supra
nuclear palsy. A normal appearance, 
the presence of occasional neurofib
rillary tangles, and the presence of 
tangles in the hippocampus but not 
in the isocortex have all been re
corded. Steele (1972) noted 
neurofibrillary tangles and granu-
lovacular degeneration in the tem
poral cortex of one case. It might 
be argued that a small number of 
tangles, largely confined to the hip
pocampus, in some patients may be 
no more than would be expected in 
elderly patients, and that more ex
tensive changes, if ever found, 
might simply represent the coexis
tence of progressive supranuclear 
palsy with either Alzheimer's dis
ease or senile dementia. The ques
tion has been considered in detail by 
Ishino et al (1976) by examining the 
distribution of neurofibrillary tangles 
in the cerebral hemisphere in 2 pa
tients. Their findings, that the 
number in the cerebral cortex 
(mainly the third layer) exceeded 
those found in the senile brain, that 
there were no accompanying senile 
plaques, and that there were mor
phological differences from the tang
les of Alzheimer's disease or senile 
dementia led them to propose that 
the tangles found in the cerebral cor
tex may be one of the morphological 
manifestations of the disease. If this 
is so, the cortical atrophy foimd 
radiologically in two of our cases and 
by other authors at post-mortem ex
amination (Tellez-Nagel et al, 1973; 
Powell et al, 1974) may represent 
something more than an unrelated 
chance finding. Disturbances of 
higher cortical function would, 
therefore, not be surprising as an oc
casional part of the clinical spectrum 
of the disease. Analysis of the ultra-
structure of the tangles found in the 
cortex would help resolve this issue, 
since those studied in the brain stem 
have shown an unique pattern of 
straight tubules, either in isolation 
(Tellez-Nagel et al, 1973; Powell et 
al, 1974; Roy et al, 1974) or in as
sociation with twisted tubules of Al
zheimer type (Tomonaga, 1977). Al
though Steele (1972) has conjectured 
on the role of aluminium in causation 

of the disease, ultrastructure of tang
les produced experimentally by 
aluminium does not resemble the 
characteristic straight tubules found 
in progressive supranuclear palsy. 

In view of the uncertainty as to the 
acceptability of disturbances of 
higher cortical function' within the 
spectrum of progressive supranuc
lear palsy, the role of the charac
teristic ophthalmoplegia in establish
ing the diagnosis is essential. Typi
cally, an impairment of voluntary 
gaze, particularly in the vertical 
plane and initially with preservation 
of oculocephalic responses, is evi
dent. A concomitant depression of 
the fast phase of vestibular-induced 
and optokinetic nystagmus (New
man et al, 1970; Dix et al, 1971) con
firms the observations of Fox et al 
(1926) that these phenomena and 
voluntary saccades depend on the 
same anatomical pathway. 

Problems in establishing the diag
nosis are likely to arise, either when 
the ophthalmoplegia shows unusual 
features, or when it is absent in the 
initial stages of the disease. Spon
taneous nystagmus, for example, 
may be present when the fast com
ponents of optokinetic and vestibu
lar induced nystagmus are depressed 
(Dix et al, 1971; Pfaffenbach et al, 
1972; Mastaglia et al, 1975). An in-
ternuclear component to the 
ophthalmoplegia could not be de
tected in a group of 44 patients as
sessed by Pfaffenbach et al (1972), 
but the presence of myelin loss in the 
medial longitudinal bundle at post
mortem examination in a typical 
case of the syndrome (Blumenthal et 
al, 1969) suggested that a corres
ponding clinical disturbance would 
eventually be described. 

Although photographs of the eye 
movements of a patient recorded by 
Mendell et al (1970) appear to show 
an internuclear ophthalmoplegia, the 
phenomenon was first specifically 
noted in 4 cases, by Mastaglia et al 
(1975.) These authors made the clin
ical observation that the internuclear 
component disappeared during the 
oculocephalic maneuvre, suggesting 
the possibility of separate pathways 
for volitional and vestibular-induced 
eye movements in the medial lon
gitudinal bundle. The presence of an 

internuclear ophthalmoplegia in two 
of our patients would support its in
clusion as a possible component of 
the ophthalmoplegia of this condi
tion. Although, in one of these 
cases, the adduction paresis was 
thought to improve during the 
oculocephalic maneuvre, this could 
not be confirmed by electronystag-
mography. Daroff et al (1971) have 
stated that the amplitude of the ad
duction paresis in an internuclear 
ophthalmoplegia is never increased 
by oculocephalic or caloric stimula
tion. 

An alternative explanation for the 
internuclear ophthalmoplegia, and 
its apparent improvement on the 
doll's head maneuvre, may exist. 
Newman et al (1970) demonstrated 
normal reciprocal inhibition for fol
lowing movements, but not for re-
fixation movements, in patients with 
progressive supranuclear palsy. 
Thus, during refixation movements, 
inconsistent and incomplete inhibi
tion of antagonists occurred. If, dur
ing lateral saccades, inhibition was 
less complete for lateral as com
pared with medial rectus, an inter
nuclear ophthalmoplegia would be 
simulated, which would not be de
monstrable during following move
ments or with the doll's head man
euvre. Clearly, this explanation can
not suffice for either of our patients, 
as both showed an equal degree of 
adduction paresis for following as 
for refixation movements. 

In addition to an internuclear 
ophthalmoplegia, case 2 showed 
other unusual features. Preservation 
of vestibular-induced nystagmus, 
eight years after the onset of symp
toms, is surprising, particularly as, 
by then, horizontal saccades were 
impaired. This may simply reflect 
the late onset of the ophthalmoplegia 
in this case. The complex alternating 
nystagmus also recorded was of a 
type not previously reported in pa
tients with progressive supranuclear 
palsy. Cases with periodic alternat
ing nystagmus which have been ex
amined at post-mortem have shown 
diffuse involvement of the caudal 
brain stem (Baloh et al, 1976). 

The late development of the 
ophthalmoplegia in the course of the 
disease has previously been re-
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TABLE 1 
RESULTS OF NEURO-OTOLOGICAL EXAMINATION 

C
as

e 

1 

2 

3 

4 

Ocular Movements 
Horizontal Vertical 

e B 

1 * I * 
£ £ E =? 
o e o o 
U f a U f a 

Slow Slow Absent 5° Up 

with with Gaze 

L.I.N.O. L.I.N.O. Only 

Slow Slow 5° 5° 

with with 

L.I.N.O. L.I.N.O. 

and and 

Nystag. Nystag. 

Slow Improv. Absent 20° Up 

Reduced Range Gaze 

Range but 

Incompl. 

& Slow 

Slow Slow Absent Absent 

Reduced Up Up 

to L. Gaze & Gaze & 

Reduc. Reduc. 

Down Down 

Oculocephalic 
Responses 
"a 

1 "a 
'C t! o S 
s > 

Full Full 

Full Range of 

Movement 

Improved 

Full Full 

Full Full 

Optokinetic 
Responses 

3 
N M 

'5 ~ 
O a* 

X > Absent Absent 

Fast Fast 

Phases Phases 

L.I.N.O. 

Absent Nystag. 

Fast to R. 

Phases and Up

wards 

on Down 

Rotatiom 

Irreg. Absent 

Nystag. Fast 

with Phases 

Drum 

Rotat. 

to L. 

Absent Absent 

Fast Fast 

Phases Phases 

Caloric 
Responses 

HI HI 
3 (35.2 S K I 
Slow Drift Slow Drift 

No No 

Nystagmus Nystagmus 

Normal No Nystag. 

Improved 

Range of 

Movement 

Slow Slow 

Drift Drift 

No No 

Nystag. Nystag. 

Weak Slow Drift 

Fast No 

Phase Nystagmus 

with 

Slow Drift 

E
le

ct
ro

-
N

ys
ta

gm
o-

gr
ap

hy
 

Confirmed 

Clinical 

Observations 

Probable 

Bilateral 

Intemuclear 

Ophthalmo

plegia. 

Altemat. 

Nystag. on 

Primary Gaze 

Unaffected 

by F.ye Clos. 

or Darkness 

Not 

Performed 

Not 

Performed 

A
ud

io
m

et
ry

 

Normal 

High Tone 

Loss 

Bilaterally 

Not 

Performed 

Bilateral 

Perceptive 

Deafness 

More on R. 

L.I.N.O. = Left Intemuclear Ophthalmoplegia. "The details for Case 4 relate to the first admission in 1973. 
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corded by Pfaffenbach et al (1972). 
In six of their patients, an initial 
diagnosis of bradykinetic Parkin
sonism had been made and symp
toms were present for eight to 
twelve years in five of these cases 
before the correct diagnosis was es
tablished. Ocular symptoms and 
signs had thus developed three to 
nine years after the onset of other 
neurological symptoms. 

Similarly, trie fifth case of Albert 
et al (1974) presented with a general 
slowing of thought and activity, with 
increased apathy and irritability. 
Three years after the onset, there 
were Parkinsonian signs but no 
ophthalmoplegia, and the latter was 
not noted until eighteen months 
later. None of our patients had ocu
lar symptoms at the time of presen
tation. Four had no ocular signs, and 
in the fifth, those present consisted 
of a slowing of horizontal and verti
cal movements without paresis. In 
the other four patients, ocular signs 
only became apparent after the dis
ease had been present for eight, 
eight, three and three years respec
tively. The late development of ocu
lar signs had led to erroneous diag
noses in all. Cases 1, 2 and 5 were 
considered examples of idiopathic 
Parkinson's disease, case 3 was con
sidered to have a degenerative dis
order of unknown etiology, and case 
4 was initially treated, at another 
hospital, with antidepressant and 
electroconvulsive therapy on the as
sumption that his symptoms had a 
depressive basis. Two cases (4 and 
5), therefore, had received elec
troconvulsive therapy, and in both 
the treatment appeared to accelerate 
the clinical course. 

The four surviving patients re
ported have now had the disease for 
seven, nine, four and four years, and 
a similar length of history was ap
parent in those patients described by 
Pfaffenbach et al. (1972) where the 
ophthalmoplegia was not a present
ing feature. Conceivably, cases of 
this nature may have a milder form 
of the disease, since in Steel's re
view (1972) of the subject the major
ity of patients were dead within 
seven years of the onset. 

The descriptions of cases resembl
ing progressive supranuclear palsy 

in the literature of the early part of 
this century (Spiller, 1905; Janis-
chewsky, 1909; Alajouanine et al, 
1926; Cornil et al, 1929; Francais et 
al, 1932) led Behrman et al (1969) to 
suggest that the syndrome might be a 
sequel of encephalitis lethargica, 
though several of these reports ante
dated the known pandemics of en
cephalitis. Support for such a con
cept would be forthcoming if these 
cases had had evidence of a preced
ing encephalitic illness, which, how
ever, they had not. Description of 
eye movement disorders in patients 
with encephalitis lethargica (Hall, 
1924; Critchley, 1928) or with post
encephalitic Parkinsonism (Gold-
bach, 1929; Crow, 1949) lack exam
ples of supranuclear ophthalmop
legia. One of us (A.J.L.) has ex
amined the eye movements of forty 
patients with post-encephalitic Par
kinsonism at the Highlands Hospi
tal. Although two cases showed a 
partial failure of vertical gaze, im
proving with the doll's head man-
euvre, the clinical picture in each 
was dominated by tremor and multi
ple tics. Similarly, in a case of sup
ranuclear ophthalmoplegia de
scribed by Ford et al (1936), with 
post-mortem changes suggesting 
epidemic encephalitis, the brief total 
duration of the illness (ten months) 
and the other clinical features (con
vergence spasm and facial myoc
lonic jerks) serve to distinguish the 
case clinically from progressive sup
ranuclear palsy. 

Using electronystagmography, 
Slatt et al (1966) demonstrated a re
lative preservation of pursuit as op
posed to voluntary horizontal gaze 
in eight patients with Parkinson's 
disease. The majority of these were 
said to be arteriosclerotic in origin. 
Corin et al (1972) contrasted the fre
quent involvement of voluntary, as 
opposed to oculocephalic, eye 
movements in a group of seventy 
Parkinsonian patients and suggested 
that there might be a continuous 
spectrum of clinical disorders bet
ween typical examples of idopathic 
Parkinson's disease and progressive 
supranuclear palsy. 

Clearly, such a diagnostic uncer
tainty may arise in the early stages of 
progressive supranuclear palsy, 

where the ophthalmoplegia is incon
spicuous, and may in turn lead to the 
consideration of alternative disor
ders, as happened in all five cases 
here. The use of electronystagmog
raphy may be of value at this stage, 
though, the oculomotor findings in 
the early stages may well be indis
tinguishable from those of 
Parkinson's disease. 

An investigation of auditory-
evoked responses may be of more 
value. Clinical deafness is not a fea
ture of idiopathic Parkinson's dis
ease, but appears relatively common 
in progressive supranuclear palsy 
(Dix et al, 1971), and was detected 
by audiometry in three of four pa
tients investigated by ourselves. 
Steele (1972) did not comment on 
changes in the cochlear nuclei at 
post-mortem examination in four 
cases, but did note abnormalities in 
the superior olive. The five compo
nents of the auditory evoked re
sponses have been tentatively al-
loted to differing levels in the audit
ory pathways in the brain stem 
(Thornton et al, 1976), including the 
superior olive. The degenerative 
changes encountered in progressive 
supranuclear palsy would appear 
more likely to depress the amplitude 
of these responses than cause an alt
eration in latencies. Other pointers 
to the correct diagnosis may also 
exist in the early stages, either from 
the presence of pyramidal signs, an 
overt dementia, or a lack of response 
to dopa therapy. Once the ophthal
moplegia has developed, the correct 
diagnosis can be assigned with con
fidence, serving to identify a syn
drome which on both clinical and 
pathological grounds appears dis
tinct. 
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