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Post-exertion dizziness as the sole presenting
symptom of autonomic failure

G D P Smith, R Bannister, C J Mathias

Abstract
An otherwise fit young man, leading an
active life, whose only complaint at pre-
sentation was dizziness after extreme
exertion is described. He was found later
to have postural and exercise induced
hypotension. Subsequently, he developed
typical symptoms of autonomic failure,
with postural dizziness, urinary abnor-
malities, and erectile failure.
Progression of autonomic failure was
documented on testing. A fall in blood
pressure during or after exercise has
been reported previously in pure auto-
nomic failure, but a presentation with
exercise induced symptoms alone is
unusual.

(Br Heart3t 1993;69:359-361)

Hypotension with dizziness during exertion is
a recognised presenting feature of ischaemic
heart disease.' 2 It may also occur after
extreme exertion in healthy young adults.34
We describe a man who presented with dizzi-
ness after extreme exertion and report our
observations over a two year period.
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Case report
A 40 year old man presented with intermit-
tent episodes of dizziness associated with
blurred vision. He was otherwise well. He
played sport regularly and worked as a fire-
man. The first episode of dizziness occurred
when he was 39 while he was walking on a

hot day. Subsequent episodes only occurred
after extreme exertion, for instance while
playing badminton at which he was highly
competent. The symptoms occurred at the
end of exercise when he felt dizzy but did not
lose consciousness. At presentation there was
no history to suggest postural hypotension.
Urinary bladder, large bowel, sexual, and
sudomotor function were normal. He had no

chest pain, palpitation, or dyspnoea. The only
past medical history of note was poliomyelitis
at the age of 12, from which he recovered
completely.
On clinical examination no abnormality

was found. Investigations including routine
blood tests, chest x ray, 12 lead and 24 hour
electrocardiograms, brain computed tomo-
graphy scan, and intravenous digital subtrac-
tion angiography of the cerebral vessels were

normal. No diagnosis was made and a func-
tional component to his symptoms was con-

sidered. He continued to have symptoms but
no abnormality was found on repeated clini-

cal assessment. Eight months after his initial
episode postural hypotension was noted and
he was referred for autonomic assessment.
Clinical examination again demonstrated no
abnormality except for an asymptomatic pos-
tural fall in blood pressure, confirmed on for-
mal autonomic testing, from 124/61 mm Hg
supine to 88/54 mm Hg on standing and to
92/57 mm Hg on 450 tilt. There was no pres-
sor response to cutaneous cold but responses
to a range of autonomic tests designed to
assess sympathetic and cardiac parasympa-
thetic function were normal. These included
mental arithmetic, isometric exercise, hyper-
ventilation, the Valsalva manoeuvre and pre-
served sinus arrhythmia during deep
breathing. The response to food ingestion,
which can lower supine blood pressure and
accentuate postural hypotension in some
patients with autonomic failure,5 was normal.
Because of the relation between his symp-
toms and exertion, we asked him to run up
and down stairs. After this he felt dizzy and
his standing blood pressure fell to 65/32 mm
Hg with a heart rate of 114 beats/minute. He
was therefore investigated further. Urea and
electrolytes, full blood count, erythrocyte
sedimentation rate, thyroid function tests,
glucose, liver function tests, syphilis serology,
and autoantibodies were all normal. The
basal concentration of noradrenaline when he
was supine was low (0725 nmol/l; normal
range 1-5 to 2-0 nmol/l) with a modest rise
with 450 tilt to 1 38 nmol/l (normal range 2-5
to 3 0 nmol/l). The concentration of plasma
dopamine P hydroxylase was low (18
nmol/ml/20 min; normal >100 nmol/ml/20
min), but unlike patients with dopamine P
hydroxylase deficiency6 he had a normal plas-
ma dopamine concentration of 0 107 nmol/l
(normal range 0 1-0 16 nmol/l). A thermo-
regulatory sweat test indicated no sweating
with a 10 rise in body temperature. A
phenylephrine eye test suggested adrenergic
hypersensitivity in both pupils. Brain mag-
netic resonance imaging and positron
emission tomography with 1 8-fluorodopa
were normal. Because pure autonomic failure
seemed to explain his exercise induced symp-
toms we did not proceed to exercise electro-
cardiography. Treatment with fludro-
cortisone, ephedrine, midodrine, propranolol,
xamoterol, and the somatostatin analogue,
octreotide, resulted in marginal, or no,
improvement. Despite the symptoms he con-
tinued to play badminton and was in active
service as a fireman.
Two years after his first symptom he noted

impaired erection and ejaculation, with uri-
nary frequency and nocturia. He passed
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600 ml of urine by day and 1700 ml at night.
Dizziness after exertion gradually worsened,
with restricted exercise tolerance. This was
followed by dizziness and blurred vision on
standing even without preceding exertion.
Repeat testing indicated progression of auto-
nomic failure. His blood pressure fell from
145/89 to 80/56 mm Hg on 450 head-up tilt
as before, but there was no pressor response
to mental arithmetic, cutaneous cold, or iso-
metric exercise. He now had a "blocked"
Valsalva response with no blood pressure
overshoot after breath holding. Sinus arrhyth-
mia was present during deep breathing and
heart rate rose when blood pressure fell, indi-
cating a functional cardiac parasympathetic
system. The cardiovascular responses to exer-
cise on a bicycle ergometer were assessed
supine to exclude the effects of posture on
blood pressure. Unlike normal subjects there
was no rise in blood pressure during exercise
(figure), but there was a large blood pressure
fall after exercise. He could barely stand 20
minutes after exercise, and his blood pressure
was unrecordable.

In view of his low plasma dopamine -
hydroxylase concentration, exercise testing
was repeated after 1000 mg of 1-threodihy-
droxyphenylserine (L:DOPS), which bypas-
ses the deficit and can considerably benefit
patients with deficiency of this enzyme.6 This
reduced the postural blood pressure fall
before and after exercise (to 95/61 mm Hg
and 70/42 mm Hg respectively) but his symp-
toms did not improve either initially or after
three days' treatment.

Discussion
Chronic autonomic failure involves multiple
organs, especially the heart and blood vessels.
It may be of unknown aetiology (primary) or

Blood pressure and heart
rate responses: lying and
standing before exercise,
during exercise (supine),
and lying and standing
after exercise.
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secondary to disease such as diabetes melli-
tus. The primary disorders can affect only the
autonomic nervous system (pure autonomic
failure or idiopathic orthostatic hypotension7)
or occur along with neurological signs (Shy-
Drager syndrome8). Impotence and loss of
libido are often the first symptoms in men.
Disturbances of micturition may occur at an
early stage in both sexes, especially in the
Shy-Drager syndrome. An inability to sweat
may be noticed, particularly in hot countries.
The commonest presenting symptom, how-
ever, is postural dizziness, or even fainting, on
standing erect. This is more noticeable in the
mornings, after meals, in a warm environ-
ment, and during or after exertion.9
Our patient presented with dizziness after,

but not during, exertion. He was unusual in
having no symptoms of postural hypotension
at presentation. The fall in blood pressure
after exercise while he was supine provided
an explanation. Exercise-induced hypoten-
sion in idiopathic orthostatic hypotension was
first reported in six patients in 196110 and in
four others in 1962.11 It is assumed that
during supine exercise there is vasodilatation
in skeletal muscle and that hypotension is
secondary to failure of compensatory con-
striction in other vascular beds. The further
fall after exercise in our patient, and we note
in three subjects in the original report,'0 was
presumably due to persisting vasodilatation in
skeletal muscle with a decrease in venous
return when the leg muscle pump stopped.
On standing, the venous return and cardiac
output probably decreases further and
hypotension is accentuated by impaired sym-
pathetic vasoconstriction. Exercise while
standing is, therefore, likely to lower blood
pressure even further and, as in our patient,
this may be more noticeable on stopping
exercise. It is not known how to manage this
problem. In our case drugs that usually
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improve postural hypotension were unsuc-
cessful.

In patients with angina and three vessel or
left main stem coronary artery disease,' 2 exer-
cise may cause hypotension; this can be pre-
vented by coronary artery bypass grafting.2
Exercise-induced hypotension may also occur
in healthy young adults, although rarely.34 In
one series 15 subjects were followed up for
2-6 years and remained well with no evidence
of cardiac or systemic disease.4 None under-
went formal autonomic testing, but there
were no features of autonomic failure. In our
patient diagnosis was delayed and a function-
al component to his symptoms was consi-
dered because of his unusual presentation,
especially in the face of his ability to play bad-
minton and to continue in active service as a
fireman. The possibility of autonomic failure
was only considered when the asymptomatic
postural fall in blood pressure was noted and
hypotension after exercise was recorded.

Autonomic failure, therefore, should be
considered in the differential diagnosis of
patients presenting with exercise-induced
symptoms suggestive of hypotension. Food
challenge is of value in the assessment of
postprandial and postural hypotension in
autonomic failure.5 An exercise test incorpo-
rating frequent blood pressure recordings,
along with formal autonomic tests may be of
value, especially in patients with unexplained
symptoms during or after exercise.

We thank the Brain Research Trust and the Wellcome Trust
for their support.
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