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Continuous haemodynamic monitoring in an
unusual case of swallow induced syncope
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Abstract
A 69 year old man is described with a
12 year history of intermittent syncope
associated with ingesting solid food,
mainly after having fasted. He was
taking enalapril, propranolol, bendroflu-
azide (bendroflumethiazide), omeprazole,
finasteride, and aspirin. Detailed inves-
tigations, including gastrointestinal evalu-
ation, measurement of various gut
hormones, and autonomic testing, indi-
cated no abnormality. A liquid meal, per-
formed before fasting, failed to elicit an
episode. However, a solid meal after an
overnight fast provoked near-syncope.
Continuous non-invasive haemodynamic
monitoring (with a Portapres II) indicated
a short lived rise in blood pressure and
heart rate, followed by severe hypoten-
sion, a fall in stroke volume and cardiac
output, and then bradycardia. This fa-
voured an initial increase in sympathetic
activity, followed by vasodepression due to
sympathetic withdrawal or activation of
humoral vasodilatatory mechanisms, with
bradycardia secondary to impaired car-
diac filling. Withdrawal of enalapril abol-
ished the episodes. The unusual nature of
this case, in which haemodynamic record-
ings continuously were made during and
after swallow syncope, induced soon after
food ingestion, is discussed.
(J Neurol Neurosurg Psychiatry 1999;67:220–222)
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Swallow induced or deglutition syncope is a
rare disorder, characterised by loss of con-
sciousness during or soon after a swallow. It is
considered to be a form of neurally mediated
syncope, with an increase in cardiac parasym-
pathetic activity resulting in sinus bradycardia
or atrioventricular block,1–3 There has been no
description of continuous cardiovascular re-
cordings with measurement of various haemo-
dynamic parameters before, during, and after
an episode. We report an unusual case in which
syncope occurred soon after food ingestion.

Case report
The patient was a 69 year old man referred
because of syncopal attacks that had begun 12

years previously. In a typical episode he would
have paraesthesiae over the face and fingers,
followed by facial flushing and redness of the
eyes. The feet and hands became red and
blotchy and at times he developed palpitations
with a rapid but regular beat. On occasions he
had visual loss and slowing of speech and then
felt faint and would have to lie down.
Sometimes he lost consciousness. After a
syncopal attack he often felt unwell for a
variable period of time; in half of these he later
had profuse watery diarrhoea. The attacks
usually were precipitated when he had fasted
for more than 3–4 hours. Eating small amounts
of food at frequent intervals reduced, but did
not abolish, the attacks. These always were
associated with meals and with solid, but not
liquid, food. Non-syncopal attacks could occur
several times a day, and the syncopal episodes
occurred on at least six occasions, when fasted
overnight for investigational and surgical pro-
cedures. He had heartburn suggestive of reflux
oesophagitis, especially at night. He had been
investigated in detail in the past. No abnor-
malities were seen on endoscopy, barium swal-
low, and abdominal ultrasound. He was taking
omeprazole. In 1991, a colonic carcinoma
(Duke B) was removed successfully; this did
not influence the attacks. Rarer disorders with
a humoral basis, such as gut hormone abnor-
malities and mastocytosis, were considered; a
bone marrow, skin biopsy, and histamine and
various gut hormone and peptide (gastrin, glu-
cagon, vasoactive intestinal polypeptide, soma-
tostatin, neurotensin, and pancreatic polypep-
tide) measurements were within normal limits.
The carcinoid syndrome was excluded. There
were no cardiac abnormalities. Investigations
that necessitated fasting often precipitated an
attack. An EEG soon after an attack was
normal. Thorax CT showed an air filled
oesophagus to the level of the left main
bronchus. He had been hypertensive for many
years and had a right internal capsular stroke
from which he made a good recovery. He was
started on enalapril 12 years previously.

On clinical examination the key findings
were that he was overweight (97 kg) with a
blood pressure of 170/90 mm Hg (without a
postural fall), a heart rate of 80 beats/min, and
minimal reduction of fine finger and foot
movements on the left, with an equivocal left
plantar response. Fundoscopy showed a right
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maculopathy that probably was age related.
There were no other neurological abnormali-
ties. A series of haematological and biochemi-
cal tests, including blood glucose concentra-
tions, were normal. Brain CT, investigation of
vestibular function, and cinevideofluroscopic
examination of deglutition showed no abnor-
mality. He underwent detailed autonomic test-
ing, using various physiological stimuli,4 which
excluded autonomic failure. He also under-
went a liquid meal challenge, with tilt testing
both before and after the meal.5 In the
non-fasted state the responses were within nor-
mal limits; in the fasted state there was a fall in
supine blood pressure (from 159/93 to 128/79
mm Hg) accompanied by facial flushing, mot-
tling of skin over the hands, and facial sweating,
from which he rapidly recovered. In view of his
history he was studied after an overnight fast.
Measurements on this occasion were made
with a Portapres II (Biomedical TN) which
provided continuous recordings of finger blood
pressure, heart rate, and derived haemody-
namic variables.6

On the morning of the study, premeal, the
various cardiovascular autonomic measure-
ments while sitting were stable (figure). He
then ate egg sandwiches. There was a rise in
blood pressure, cardiac output, and then heart
rate with facial flushing, sweating, and bulbar
conjunctival injection. This was followed after
2 minutes by a progressive fall in blood
pressure, stroke volume, and then cardiac out-
put. Heart rate continued to rise for a further 2
minutes and then fell from 108 to 58
beats/min. He had blurred vision, became con-
fused, and was noted to have facial pallor. He
was near collapse and was laid horizontal on his
side, when he vomited clear fluid. The blood
pressure slowly recovered and remained low
over 48 minutes of observation.

During these investigations he had remained
on his medication. In view of the association of
the attacks with the initiation of enalapril, the
drug was stopped. He has had no further
attacks during a 4 year follow up period despite
having to fast overnight for various investigative
and surgical procedures. However, on one
occasion, when enalapril was reintroduced, he
had a further attack after eating breakfast but
without syncope; the enalapril was stopped.

Discussion
The findings suggested that the syncopal
episodes associated soon after food ingestion
were neurally mediated, initially with vasode-
pression and then bradycardia. In swallow
induced syncope the aVerent pathway of the
abnormal reflex is thought to involve the glos-
sopharyngeal or vagus nerve.1 3 The first may
be associated with glossopharyngeal neuralgia7

and the second may be due to mechanical irri-
tation caused by oesophageal distension or
spasm, or stimulation of associated structures
such as the heart.8–11 In our patient the episode
occurred soon after eating, suggesting that the
aVerent arc was in the pharynx and upper
oesophagus. He did not have glossopharyngeal
neuralgia. Detailed examination excluded a
structural abnormality, although an air filled
oesophagus was found on CT. Only solid
meals, especially after fasting, induced an
attack; he had symptoms suggestive of gastro-
oesophageal reflux, and it may be that with
fasting there was increased acid reflux and also
oesophageal spasm that additionally
contributed.12 The precise aVerent pathway,
therefore, was diYcult to identify.

Previous studies indicate that the eVerent
pathway in swallow induced syncope is likely to
be the vagus, as atropine or cardiac demand
pacing prevents bradycardia1 2; however, it may
not prevent vasodepression. Abberant commu-
nication between vagal aVerent and eVerent
fibres after trauma, demyelination, and me-
chanical irritation (ephaptic crosstalk), or
inappropriate connections of oesophageal af-
ferents onto medullary cardiovascular in-
terneurons (central crosstalk) has been
postulated.1 12 In our patient the blood pressure
fell before heart rate. The reasons for vasode-
pression, based mainly on other forms of neu-
rally mediated syncope,13 include withdrawal of
sympathetic neural activity or activation of
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Continuous measurement of heart rate (HR), blood pressure (BP), stroke volume (SV),
cardiac output (CO), total peripheral vascular resistance (TPR), and left ventricular
ejection time (LVET) before, during, and after eating sandwiches, while sitting after an
overnight fast. Blood pressure, heart rate, and cardiac output initially rose and then fell.
Bradycardia occurred later. The irregularity in the trace occurred when the patient was near
collapse and had to be laid flat. Heart rate then recovered, but stroke volume, cardiac
output, and blood pressure remained low.
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vasodilatatory mechanisms. The latter include
active cholinergic vasodilatation14 and the
eVects of local or circulatory humoral sub-
stances, such as nitric oxide13 and adrenaline
(epinephrine).15 16 The initial rise in blood
pressure and heart rate, with facial flushing,
was consistent with adrenaline release. The
subsequent fall in blood pressure, followed by a
reduction in stroke volume and cardiac output,
favoured vasodilatation as an initiating factor
causing vasodepression. The reduction in
cardiac filling then may have stimulated cardiac
ventricular mechanoreceptors and a Bezold-
Jarisch reflex, and caused bradycardia.17 After
the episode, despite the heart rate returning
rapidly to baseline, blood pressure, stroke
volume, and cardiac output remained low, with
a slow recovery. Thus, vasodilatation induced
hypotension seemed to be a major initiating
feature, with bradycardia playing a relatively
minor part.

Syncope occurred soon after food ingestion,
and therefore this diVered from postprandial
hypotension, as described in patients with pri-
mary autonomic failure (and postural hypoten-
sion), due to pure autonomic failure and mul-
tiple system atrophy,18 19 in whom there is
sympathetic vasoconstrictor failure. There was
no evidence of autonomic failure or postural
hypotension on detailed autonomic testing in
our patient. Furthermore, classic postprandial
hypotension occurs within 15 minutes of food
ingestion and reaches a nadir at about 60 min-
utes, with the low blood pressure persisting for
a prolonged period, of up to 3 hours after a
meal,18 presumably because of the inability of
the autonomic nervous system to respond to
food induced splanchnic vasodilatation. The
features in our patient on liquid meal testing
(and even subsequent solid meal challenge) did
not favour postprandial hypotension as occurs
in autonomic failure, and the episode seen was
consistent with neurally mediated syncope.

Various medications can lower blood
pressure,20 through inappropriate reflexes. This
includes angiotensin converting enzyme inhibi-
tors, especially after the first dose, through
facilitation of parasympathetic activity and the
Bezold-Jarisch reflex.21 This does not occur
with repeated usage. However, ACE inhibitors
can cause chronic cough and the substances
implicated include bradykinin,22 which may
have contributed to vasodilatation through
mechanisms such as sensory nerve facilitation
and release of nitric oxide. Because of the pos-
sible association with the attacks, enalapril was
stopped. The attacks have not recurred, except
on rechallenge, despite his fasting for various

investigative and operative procedures. Enal-
april therefore, by mechanisms that are un-
clear, may have contributed to the presyncopal
and syncopal episodes.
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