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If the flow of blood fails, and the colour alters, and the
pulse becomes weak, stop the bleeding. Also, if yawn-
ing and stretching, hiccup, or nausea come on. Watch
the pulse if the colour changes quickly and the flow is
free, so as to be on guard against syncope.

Ibn Sina (980-1037 CE) [1].

The gradual slowing of the pulse has always been rec-
ognized as a prominent sign in vasovagal syncope (VVS).
For a long time in history this seemed the sole mechanism
to explain the circulatory arrest in VVS. It was not until the
discovery of the sphygmomanometer that vasodilatation was
identified as a coinciding mechanism contributing to the fall
in blood pressure (BP) in VVS. Sir Thomas Lewis’s case
observations in soldiers with an “irritable heart” marks this
turning point [2]. His astute observations combined with
beat-to-beat BP recordings uncovered attacks “in which the
blood pressure sinks without a lowering of pulse rate, and
the patient verges on unconsciousness whenever the pressure
reaches certain low levels.” Lewis concludes that the “cause
of syncope is mainly vasomotor and not vagal” and redefined
the term vasovagal in the context of syncope to emphasize
the duality of the reflex.
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The emergence of new therapies for VVS sparked the
interest in markers to detail the dominant mechanism at play
[3]. Although some signs of cardioinhibition may be seen
in nearly all cases, the relative impact of cardioinhibition
declines with age with the most prolonged asystolic response
among the younger individuals [4]. Refractory VVS cases
with dominant vasodepressive subtypes could benefit from
therapies aiming to expand plasma volume or to promote
vasoconstriction while interventions targeting bradycardia
may be considered in those with a dominant cardioinhibi-
tory profile [5, 6]. These second-line therapies only apply
to highly selected cases, as the majority appears to benefit
from simple interventions like education about the vasovagal
response and its natural history, life-style measures including
dietary interventions, and counterpressure maneuvers [5, 6].
There are some data to suggest that even the encounter with
an expert physician can be therapeutic [7].

Investigative strategies in vasovagal
syncope

When considering more targeted second-line treatments the
crucial question is how to be sure of the dominant mecha-
nism at play? The most studied approach is to provoke
symptoms during tilt table testing or carotid sinus mas-
sage (Table 1) [8]. Both tests are attractive as they offer
simultaneous recordings of heart rate and continuous blood
pressure, thus allowing to determine the relative timing and
hereby to derive the presumptive mechanism. The disadvan-
tage, however, is that the provocation itself may cause bias
due to variation in test methodology.

Event recording, in which a monitor is placed to “capture”
spontaneous attacks, has no such limitations, yet the need
to await future attacks will delay management decisions [3].
Another drawback of event monitoring is that we can cur-
rently do this well for electrocardiographic (EKG) but not
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Table 1 Investigative Strategies in Vasovagal Syncope

Provocation ~ Dependent on Clinical Truth for at least Ability to identify dominant Rapid or
needed test details one spontaneous spell hemodynamic mechanism delayed
answers
During spontaneous syncopal spells
Implantable loop recorder N N Y N Delayed
Wearable HR monitor N N Y N Delayed
Wearable HR/BP monitor N N Y Y Delayed
In-between syncopal spells
Tilt table test Y Y N Y Rapid
Carotid sinus massage Y Y N Y Rapid
24-h ambulatory BP monitor N N N N Rapid
24-h EKG monitor N N N N Rapid

BP=blood pressure; HR =heart rate; EKG =electrocardiographic

for BP recordings, thus carrying the risk of falling in the
same trap as in the years before the sphygmomanometer.
Documenting asystole during a spontaneous event does not
mean that it is the dominant mechanism, as the asystole may
occur after vasodepression has already provoked loss of con-
sciousness [9].

Another approach to uncover more hidden traits in sub-
jects with VVS is to apply long-term recordings in between
attacks. Ambulatory blood pressure monitoring (ABPM) in
people with VVS and healthy controls revealed that hav-
ing one or more daytime systolic BP drops <90 mmHg is a
distinct finding (specificity 94%) in VVS with a sensitivity
of 29% [10]. The ABPM analogy could also be useful to
identify cardioinhibitory traits in VVS using Holter record-
ings. The classical approach has been to use 24-h EKG to
assess daytime/nighttime heart rate variability, but this never
made it to the clinic because of poor predictive power and
conflicting results. Selective quantification of relative sparse
bradycardic events may be an alternative way to express
heart rate metrics.

Heart rate decelerations

In this issue Li et al. examined the heart rate deceleration
profiles in VVS [11]. They studied 24-h EKG recordings of
188 subjects with VVS of whom 129 had a positive head-up
tilt test and compared them with 132 healthy controls. The
overall deceleration capacity (DC) appeared to be higher
in subjects with VVS than healthy controls. There were no
differences observed in DC between those with positive and
uneventful tilt table tests. The major driver for the overall
increased DC in VVS consisted of a higher prevalence of
frequent short-lasting deceleration runs in VVS. In contrast,
the rare longer deceleration runs (episodes of 8 to 10 consec-
utive beat-to-beat HR) were more common among healthy
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controls. The two deceleration indices (overall higher decel-
eration capacity and lower amount of very long deceleration
runs) had more discriminative power, where conventional
heart rate variability parameters did not.

Interestingly, a recent study of the same group suggested
that DC findings might help to predict treatment response
to invasive cardioneuroablation (CNA) procedures in cases
with refractory VVS [12]. The authors assessed DC at base-
line in a cohort of patients undergoing CNA. The baseline
DC appeared to be useful to discriminate between respond-
ers (no syncope recurrence) and non-responders, with higher
DC values in responders. Nighttime DC had the highest
predictive value. Noteworthily, any head-up-tilt variable
(absence of symptoms or, if symptomatic, the classification
of the hemodynamic response) failed to reliably separate
responders from non-responders. It is likely that treating all
cases with refractory VVS with CNA carries a huge risk
of offering a wrong treatment in a “mainly vasomotor con-
dition,” thus probably explaining the low response rate. It
is therefore vital that metrics like DC help improve case
selection when considering invasive, and potentially harm-
ful, treatments for refractory VVS.

How strong is the discriminative DC power as a diag-
nostic test? When comparing the daytime DC results with
the ABPM findings, the specificity appears lower (74% vs.
94%), while sensitivity is higher (75% vs. 29%). While the
report energizes the enthusiasm for DC as a more specific
EKG marker than heart rate variability in VVS, there remain
many questions. How reproducible is DC in syncope patients
from day to day? Does DC discriminate VVS from other
causes of syncope? Will DC be useful when performed in
other syncope centers? Why is the DC only relevant for the
shorter deceleration runs? What explains the increased prev-
alence of very long deceleration runs in healthy controls?
We obviously need to develop more personalized treatments
for patients with VVS. Deceleration capacity is a promising
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candidate to phenotype VVS subtypes, but the proof of the
pudding will need further multicenter validation studies.
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