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Editorial

Syncope and salt

Syncope is an important cause of morbidity, particularly
in old people. The common faint contributes significantly
to casualty attendance and hospital admission, and there-
fore to costs.' So-called neurogenic or vasovagal syncope
comprises vasodepression (causing hypotension) and car-

dioinhibition (causing bradycardia) in varying combina-
tions.2 Prevention of syncope has proved difficult.
Cardioinhibition may be prevented by pacing, but the
results of pacing subjects with presyncope have been dis-
appointing as vasodepression is at least an equally impor-
tant component of the syndrome.3-5 Various drug
treatments have been tried, including midodrine, ergota-
mine, disopyramide, fl-blockade, scopolamine, fludrocor-
tisone, and theophylline.67 Selection of treatment is
somewhat empirical because of incomplete understanding
of the underlying mechanisms. Assessment of the effect of
treatment has been confounded by the lack of repro-
ducibility of the standard head up tilt test and the sporadic
nature of symptoms.8 9
On pages 134-140 El-Sayed and Hainsworth report the

success of salt supplementation in the prevention of tilt
induced syncope,'0 using a double blind controlled trial.
This is an important study for two reasons: first, because
El-Sayed and Hainsworth used a reproducible method of
inducing presyncope that they had previously validated"
and they can therefore be confident that the improvement
observed is not likely to be a result of chance. Second,
having identified a cause, and having shown that preventing
the cause prevents syncope, their data shed new light on

the mechanism of vasodepressor syncope.
Head up tilt is an established method of provoking syn-

12'cope. The physiology of the response to tilt has been well
documented.' 134 Cardiac output falls gradually, until sym-
pathetic vasomotor tone is abruptly and inappropriately
withdrawn and vagal tone increases. At this point the
heart is underfilled and contracting vigorously, a combina-
tion which is thought to initiate vasodepression via the
Bezold-Jarisch or other reflex. Thus there are two factors
affecting the occurrence of syncope during tilt testing:
effective thoracic blood volume and the behaviour of car-

diovascular reflexes.'5

Volume
The basis of the use of tilt testing is its effect on blood vol-
ume. Vasodepression is also observed in other situations
where thoracic blood volume is reduced such as during
bleeding, in association with vasodilators and diuretics,
after a meal, during hot weather, and in subjects with
increased calf vein distensibility.'316 Hainsworth's group
have confirmed that increased plasma volume protects
against syncope induced by hypovolaemia. Their investi-
gational protocol is a test of volume homoeostasis under
considerable orthostatic stress and does not reproduce the
actual precipitants of spontaneous syncope. The fact that
it was more difficult to induce syncope at higher plasma

volume using this test is not surprising. It does not
explain, however, why the subjects had not previously
increased their sodium intake despite being vulnerable to
hypovolaemia.This suggests that volume control mecha-
nisms act inappropriately in these subjects.

Subjects with congestive cardiac failure are hyper-
volaemic and conversely should be and are protected
against tilt induced syncope.17 Cardiac transplant recipi-
ents are also protected from tilt induced syncope,'8 cardiac
denervation having been proposed as a reason. This pro-
tection wanes with time. We have observed inappropriate
vasodepression during tilt testing in one of six early and
seven of 17 long-term cardiac transplant recipients. We
have inferred that ventricular sensory nerves are not nec-
essary for vasodepression, and that the early protection
against syncope afforded by transplantation may be
related to increased plasma volume. Abnormal volume
homoeostasis in cardiac transplant recipients results from
mild renal damage and impairment of low pressure vol-
ume sensation consequent upon cardiac denervation.'9
The return of susceptibility to syncope with time could
then be explained by return of volume sensation. These
observations are consistent with those of Hainsworth's
group and suggest that understanding volume homoeosta-
sis is central to understanding syncope.

Reflexes
Although cardiac filling is reduced this does not explain
the degree of hypotension at the time of syncope and there
is no explanation for the sudden withdrawal of sympa-
thetic tone. Hypovolaemia is not the only trigger of
vasodepression, which may occur in volume replete sub-
jects.20 The relation between increased baroreflex sensitiv-
ity and syncope may be explained by a link between
hypovolaemia and baroreflex sensitivity. Alternatively,
increased baroreflex sensitivity may be the underlying
explanation for the vasodepressor response.

At the time of syncope the system controlling blood
pressure suddenly changes its behaviour, so that the nor-
mal heart -rate response to falling blood pressure is
reversed and the consequent bradycardia is inappropriate.
Immediately after syncope, both blood pressure and heart
rate may remain low even though venous return has been
restored. This abnormal behaviour is usually explained as
the result of inappropriate information from volume
receptors in the briskly contracting empty left ventricle
(the Bezold-Jarisch reflex). A number of lines of evidence
contradict this explanation, including the persistence of
the response and the fact that it may be triggered in the
absence of an underfilled left ventricle. Further, events at
the time of syncope are not all or nothing, but may con-
tain different components of vasodepression and cardiac
inhibition, suggesting that they are more complex than
simple reflex responses.

All control systems are vulnerable to instability, and it is
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not surprising to demonstrate this in the human cardiovas-
cular system. Brisk reflexes imply sensitive control but pre-
dispose to instability. Baroreflex sensitivity increases with
head up tilt, and heart rate variability seems to increase just
before syncope. There is, however, no synthesis of these
observations which would allow a rational approach to the
prevention of syncope. It seems likely that both the sinus
node and cardiac nerves are intact, and that the abnormal-
ity lies at a higher level, in which case pacing is not a phys-
iological solution. If brisk reflexes are a result of
hypovolaemia, then volume repletion would treat syncope
both directly and by reducing cardiovascular instability.

Although this is a small study with short follow up, El-
Sayed and Hainsworth provide the basis for clinical trials of
salt in vasodepressor syncope. The subjects were other-
wise fit, and not vulnerable to salt induced hypertension.
Elderly patients who faint may be hypertensive and may
have a non-compliant vascular system. Despite improving
symptoms the prescription of salt could increase risk.
Long term prescription of salt in young people could lead
to hypertension and increased cardiovascular mortality in
old age.
Any good study provokes more questions than it

answers. What is the link between hypovolaemia and
baroreflex sensitivity and does baroreflex sensitivity
explain the events at syncope? Does salt supplementation
improve symptoms, quality of life, and prognosis? What is
the effect on blood pressure in the long term? Are volume
sensation and thirst normal? Will volume repletion inhibit
the vasovagal response to other stimuli such as carotid
sinus massage? What proportion of patients are suitable
for salt?

In the meantime, salt is both cheaper and possibly less
dangerous than most treatments for vasodepressor syn-
cope.

STEPHEN LORD
JANETM McCOMB

Regional Cardiothoracic Centre,
Freeman Hospital,
Newcasde on Tyne NE7 7DN

1 Calkins H, Byrne M, el-Atassi R, Kalbfleisch S, Langberg JJ, Morady F.
The economic burden of unrecognized vasodepressor syncope. Am) Med
1993;95:473-9.

2 Sutton R, Petersen MEV. The clinical spectrum of neurocardiogenic syn-
cope. J Cardiovasc Electrophysiol 1995;6:569-76.

3 Sra JS, Jazayeri MR, Avitall B, Dhala A, Deshpande S, Blanck Z, et al.
Comparison of cardiac pacing with drug therapy in the treatment of neu-
rocardiogenic (vasovagal) syncope with bradycardia or asystole. N EnglJ7
Med 1993;328: 1085-90.

4 El-Bedawi KM, Wahbha MA, Hainsworth R. Cardiac pacing does not
improve orthostatic tolerance in patients with vasovagal syncope. Clin
Autonomic Res 1994;4:233-7.

5 Benditt DG, Petersen MEV, Lurie K, Grubb BP, Sutton R. Cardiac pacing
for prevention of recurrent vasovagal syncope. Ann Intern Med 1995;
122:204-9.

6 Natale A, Sra J, Dhala A, Jazayeri M, Deshpande S, Blanck Z, et al.
Efficacy of different treatment strategies for neurocardiogenic syncope.
PACE 1995;18:655-62.

7 Brignole M, Menozzi C, Gianfranchi L, Lolli G, Bottoni N, Oddone D. A
controlled trial of acute and long-term medical therapy in tilt-induced
neurally mediated syncope. Am J Cardiol 1992;70:339-42.

8 Brooks R, Ruskin JN, Powell AC, Newell J, Garan H, McGovern BA.
Prospective evaluation of day to day reproducibility of upright tilt table
testing in unexplained syncope. Am J Cardiol 1993;71:1289-92.

9 Blanc JJ, Mansourati J, Maheu B, Boughaleb D, Genet L. Reproducibility of
a positive passive upright tilt test at a seven day interval in patients with
syncope. Am J7 Cardiol 1993;72:469-7 1.

10 El-Sayed H, Hainsworth R. Salt supplementation increases plasma volume
and orthostatic tolerance in patients with unexplained syncope. Heart
1996;75:134-40.

11 El-Bedawi KM, Hainsworth R. Combined head up tilt and lower body suc-
tion: a test of orthostatic intolerance. Clin Autonomic Res 1994;4:
41-7.

12 Kenny RA, Ingram A, Bayliss J, Sutton R. Head-up tilt: a useful test for
investigating unexplained syncope. Lancet 1986-i: 1352-5.

13 Van Lieshout JJ, Wieling W, Karemaker JM, Eckberg DL. The vasovagal
response. Clin Sci 1991;81:575-86.

14 Wahbha MM, Morley CA, al-Shamma YMH, Hainsworth R. Cardio-
vascular reflex responses in patients with unexplained syncope. Clin Sci
1989;77:547-53.

15 Ludwig DA, Convertino VA. Predicting orthostatic intolerance: physics or
physiology? Aviat Space Environ Med 1994;65:404-1 1.

16 Hargreaves AD, Muir AL. Lack of variation in venous tone potentiates
vasovagal syncope. Br HeartJ1 1992;67:486-90.

17 Kassis E. Baroreflex control of the circulation in patients with congestive
heart failure. Dan Med Bull 1989;36:195-21 1.

18 Morgan-Hughes NJ, Kenny RA, Scott CD, Dark JH, McComb JM.
Vasodepressor reactions may occur following orthotopic cardiac trans-
plantation: evidence for vagal reinnervation? Clin Autonomic Res 1994;
4:125-129.

19 Wilkins MR, Gammage MD, Lewis HM, Bun Tan L, Weissberg PL. Effect
of lower body positive pressure on blood pressure, plasma atrial natri-
uretic factor concentration, and sodium and water excretion in healthy
volunteers and cardiac transplant recipients. Cardiovasc Res 1988;22:
231-5.

20 Jaeger FJ, Maloney JD, Castle LW, Fouad-Tarazi FM. Is absolute hypo-
volaemia a risk factor for vasovagal response to head up tilt? PACE
1993;16:743-50.

115

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/hrt.75.2.114 on 1 F

ebruary 1996. D
ow

nloaded from
 

http://heart.bmj.com/

