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1 | INTRODUCTION

Syncope is a sudden and brief loss of consciousness and
body tone, often described as fainting. This is a common
problem and accounts for 3% of emergency room visits. Up
to 25% of healthy adolescents have a history of syncope,
especially in situations that trigger fear, hatred, or anxiety,
and if it does not recur, no further investigation is neces-
sary. However, relapses can be caused by a number of med-
ical problems that need to be diagnosed and treated. It is
important to distinguish syncope from “dizziness,” which
refers to a change in balance, vision, or environmental per-
ception that is often accompanied by memory loss.

Key Clinical Message

Neurally mediated syncope (NMS) is a well-known condition that can be subdi-
vided into three subgroups: vasopressor type, cardioinhibitory type, and mixed
type. While different degrees of sinus bradycardia occur at the time of syncope
in all types, complete heart block is a rare event that can lead to pulselessness
during syncope. We present a case of a 14-year-old girl with documented NMS be-
fore and after temporary pacemaker implantation, who had complete heart block
during syncope. The patient's temporary pacemaker placement was ineffective
in preventing syncope during a repeat head-up tilt test, indicating that perma-
nent pacing may not be effective in this patient. Midodrine, an alpha-adrenergic
agonist, was started, and the patient experienced complete control of syncope
episodes without recurrence during a 2-month follow-up.
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Neutrally mediated syncope (NMS) is a well-known
condition. Historically, this type of syncope was subdivided
into three subgroups: vasopressor type, cardioinhibitory
type, and mixed type.' Different degrees of sinus brady-
cardia occur at the time of syncope in all types; however,
sinus bradycardia is the predominant finding in head-up
tilt test (HUT) in cardioinhibitory type. Atrioventricular
(AV) block could follow the sinus bradycardia and result
in pulselessness during the syncope.? Pacemaker implan-
tation is recommended (class Ila) for cardioinhibitory
NMS in adults aged over 40%; the data are scarce in chil-
dren. Here, we present a 14-year-old girl with documented
NMS before and after temporary pacemaker implantation.
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2 | CASE REPORT
2.1 | Case History/examination

A 14-year-old girl weighing 78kg was admitted to our
hospital because of frequent syncope. She had a history of
ablation of a premature ventricular complex (PVC) origi-
nating from her tricuspid valve. Although PVC was not
completely eliminated, its number decreased from 32% to
about 5%. Her symptoms were unrelated to her PVC, and
she developed a syncope episode with prodromal vertigo
that ultimately led to a fracture in her hand. Physical ex-
amination, echocardiography, electrocardiography, 24-h
Holter monitoring, and exercise testing revealed no ab-
normalities other than PVC. Previous electrophysiologi-
cal studies after PVC ablation did not detect conduction
abnormalities. A head-up tilt test was performed to induce
cardioinhibitory NMS with a slight decrease in sinus rate,
followed by mild atrioventricular block and finally com-
plete heart block (Figure 1). The patient was discharged
with preventive recommendations including increased

salt and fluid intake and incline exercise maneuvers.
These recommendations were ineffective, and the patient
was readmitted with persistent syncope symptoms.

3 | METHODS (DIFFERENTIAL
DIAGNOSIS, INVESTIGATIONS,
AND TREATMENT)

Given the history of catheter ablation due to PVCs, pace-
maker implantation was a likely treatment option, even
though the PVCs are far from the conduction system. To
evaluate the effectiveness of permanent pacemaker im-
plantation, a temporary ventricular pacemaker with an
active fixation lead was implanted via the right subclavian
vein in VVI mode and at a frequency of 60/min. HUT was
repeated, and despite the use of a pacemaker, syncope
recurred during the examination (Figure 2). The patient
received 2.5mg of midodrine orally three times a day, re-
sulting in complete control of the syncopal episodes with-
out recurrence during the 3-month follow-up.
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FIGURE 1 Electrocardiogram and continuous blood pressure monitoring during head-up tilt testing in a 14-year-old girl. Note sinus
rate slowing followed by low-grade AV block (upper panel). Eventually, complete heart block with ventricular asystole (lower panel)

resulted in a significant drop in blood pressure and syncope.
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FIGURE 2 Electrocardiogram and continuous blood pressure monitoring during head-up tilt testing in a 14-year-old girl with a

temporary pacemaker. Note hypotension and syncope, which occurred in the presence of pacing captures.

4 | CONCLUSION AND RESULTS
(OUTCOME AND FOLLOW-UP)

Cardioinhibitory NMS can cause complete heart block,
leading to pulseless syncope. Pacemaker therapy is recom-
mended for patients with cardioinhibitory NMS, but this
method may not be effective in all patients. Midodrine
may be an effective alternative treatment option for pa-
tients with cardioinhibitory NMS who do not respond to
pacemaker therapy. Also, in patients suspected of getting
neurally mediated syncope, findings of cardiac inhibitory
mechanism at the time of spontaneous syncope, and as
a result advocate the ability advantage of pacing remedy.

As alternative treatment, cardioneuroablation could be
consider but not yet being officially included in the guide-
lines due to its novelty.

5 | DISCUSSION

Neurally mediated syncope (NMS) is a well-known con-
dition that can be subdivided into three subgroups:

vasopressor type, cardioinhibitory type, and mixed type.
While different degrees of sinus bradycardia occur at the
time of syncope in all types, complete heart block is a rare
event that can lead to pulselessness during syncope.
Cardioinhibitory syncope is a subtype of neurally
mediated syncope (NMS) in which sinus bradycardia or
asystole is the predominant mechanism of the syncopal
event.? This type of syncope is often associated with a re-
flex response to a trigger such as emotional stress, pain,
or orthostasis, resulting in a sudden and transient de-
crease in blood pressure and cerebral perfusion.’ In the
current reports and guidelines, the focus is on sinus bra-
dycardia or sinus pause as the causes of bradycardia or
asystole. However, in our case, complete AV block was
the main observation during the syncope. As the patient
had a history of PVC ablation, it was not clear whether it
had a contribution to developing the syncope. The HUT
clarified the mechanism of syncope and confirmed that
the PVCs did not have any role. Investigations confirmed
the diagnostic value of HUT in the setting of cardioinhib-
itory syncope.® During the HUT, the patient's response
to the tilt is monitored, and a positive test is defined as
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the development of syncope associated with bradycar-
dia or asystole.” Pacemaker therapy is recommended for
patients with cardioinhibitory NMS who have recurrent
syncope and significant bradycardia or asystole during
syncope or HUT.® Permanent pacemaker implantation
is likely to be effective in preventing syncope in patients
with cardioinhibitory NMS who have failed other con-
servative management options.’ This was demonstrated
in a randomized controlled trial of patients with cardio-
inhibitory NMS, where pacemaker therapy was associ-
ated with a significant reduction in syncope compared
to medical therapy.'” Based on the available literature,
the patient was managed with a temporary pacemaker,
which was ineffective in preventing syncope during a
repeat HUT. As pacing captures were clearly at the time
of blood pressure drop, it appears that the bradycardia
and hypotension are simultaneous, rather than sequen-
tial events in the setting of cardioinhibitory syncope in
our case. The clinical response to midodrine supported
this finding.

Exploring alternative pacing strategies is crucial in
managing cardioinhibitory syncope. While our patient
was temporarily paced in VVI mode with a fixed rate of
60 BPM during the syncopal episode, the effectiveness of
ventricular pacing at a faster rate, AV synchronous pacing,
or specific pacing algorithms remains uncertain. Further
research is needed to evaluate their potential in prevent-
ing neurally mediated events and optimizing patient
outcomes. Individualized approaches based on patient
characteristics and response patterns may hold the key to
successful management and reducing the burden of syn-
cope in cardioinhibitory NMS.

Midodrine commonly causes hypertension and is not
well tolerated by many patients. Furthermore, it is an
expensive medication. Will this young patient be able
to maintain this therapy indefinitely? It is a therapeutic
alternative when there is predominantly vasodepressor
neurocardiogenic syncope; however, in this case, there
was a high-grade AV block of functional origin, whose
treatment should consider other alternatives beyond the
pacemaker. In this regard, we recommend that cardio-
neuroablation may be useful for this patient. This tech-
nique was introduced in 2004, and in 2006, the first case
of cardioneuroablation specifically for the treatment of
high-grade AV block of functional origin was published,"
similar to what is being described in the present study.
Naturally, in a young patient, the possibility of resolving
the condition with ablation without the need for drugs or
a pacemaker is highly desirable. Despite cardioneuroabla-
tion not yet being officially included in the guidelines due
to its novelty, it has been widely accepted and used in all
major centers, and there is currently extensive literature
on this subject.
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