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We read with interest the narrative review article by
D’Agnano ef al. [1] on the role of the autonomic nervous
system (ANS) in epilepsy and migraine, and in particular,
the section on the autonomic manifestations of seizures and
migraine attacks. The authors concluded that ANS dysfunc-
tion is a common complication of migraine and seizures,
that it is manifested by a wide range of symptoms, and that
treatment of migraine and seizures should also include treat-
ment of ANS manifestations [1]. The study is excellent, but
has limitations that are of concern and should be discussed.

The first major point is that several autonomic man-
ifestations of seizures were not considered in the review
[1]. The first is Takotsubo syndrome (TTS), also known
as stress cardiomyopathy, stunned myocardium, or broken-
heart syndrome [2]. TTS is characterized by acute heart
failure, which is thought to be due to overstimulation of
autonomic cardiac innervation by endogenous or exoge-
nous stress [2]. TTS that is related to seizures is thought
to be the result of endogenous stress and the excess of cate-
cholamines caused by the seizure [2]. However, TTS can be
triggered not only by generalized seizures or status epilep-
ticus, but also by focal seizures [3]. Therefore, it is likely
that factors other than catecholamine storm are involved in
the pathophysiology of seizure-related TTS.

A second autonomic manifestation of seizures not
addressed in the review is neurogenic pulmonary edema
(NPE) [4]. NPE is characterized by acute respiratory dis-
tress caused by acute, severe, central nervous system (CNS)
compromise, manifested by pink, foamy sputum, pul-
monary edema, bilateral radiographic opacities, PaO2:Pi02
<200 mm Hg, acute CNS compromise with increased in-
tracranial pressure, and rapid improvement within 48-72
hours unless alternative causes of shortness of breath are
present [5]. Seizures are one of the most common triggers
of NPE.

A third manifestation of ANS dysfunction during
seizures that was not adequately addressed in the review is
malignant cardiac arrhythmias [6]. These include supraven-
tricular and ventricular tachycardia, bradycardia, pauses,
torsades des pointes, ventricular fibrillation, and asystole.
Since some of them may be responsible for sudden unex-
pected death in epilepsy (SUDEP), it is crucial to recog-
nize this ANS manifestation of seizures and take preventive
measures if necessary.

A fourth ANS manifestation of seizures is coronary
spasm [7]. Although rarely reported, it can be a complica-
tion of seizures and manifest as acute coronary syndrome
or myocardial infarction [7].

The fifth ANS manifestation of seizures not covered
in the review is voiding of urine or stool during a seizure.
Secessus alvi or urinae are common autonomic complica-
tions of particularly generalized seizures and are often the
only evidence that a seizure has occurred.

Because seizures typically activate the sympathetic
system, they increase heart rate and blood pressure, al-
though parasympathetic activation or sympathetic inhibi-
tion may predominate in partial seizures [8]. Seizures
may also weaken autonomic respiratory reflexes postic-
tally, which may contribute to SUDEP [8].

The second major point is that the spectrum of ANS
complications in migraine is also not complete. It is miss-
ing the fact that migraine sufferers with disabling attacks
are prone to ANS dysfunction, particularly blood pressure
dysregulation (e.g., reduced blood pressure fluctuation or
increased resting diastolic blood pressure) [9].

Overall, the interesting study has limitations that call
into question the results and their interpretation. Address-
ing these issues would strengthen the conclusions and could
improve the status of the study. The spectrum of ANS man-
ifestations of seizures and migraine is wider than expected
and requires special attention because some of them, espe-
cially in seizures, can be fatal.

Availability of Data and Materials
Not applicable.

Author Contributions

JF: design, literature search, discussion, first draft,
critical comments, final approval.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding

This research received no external funding.

Copyright: © 2025 The Author(s). Published by IMR Press.
BY This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.


https://www.imrpress.com/journal/JIN
https://doi.org/10.31083/JIN26768
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2839-7305

Conflict of Interest

The author declares no conflict of interest.

References

(1]

(2]

(3]

(4]

D’Agnano D, Cernigliaro F, Ferretti A, Lo Cascio S, Correnti
E, Terrin G, et al. The Role of the Autonomic Nervous System
in Epilepsy and Migraine: a Narrative Review. Journal of Inte-
grative Neuroscience. 2024; 23: 128. https://doi.org/10.31083/
jJjin2307128.

Ravindran J, Brieger D. Clinical perspectives: Takotsubo car-
diomyopathy. Internal Medicine Journal. 2024. (online ahead of
print) https://doi.org/10.1111/imj.16493.

Saouma M, Allam C, Helou MCE, Kadri Z, Badaoui G. Takot-
subo cardiomyopathy following a simple partial seizure. Bay-
lor University Medical Center Proceedings. 2022; 35: 371-373.
https://doi.org/10.1080/08998280.2022.2027739.

Yonekawa J, Miyazaki S, leda T, Ikeda T. Neurogenic pul-
monary edema secondary to epileptic seizure. Clinical Case Re-

(5]

(6]

(7]

(8]

[9]

ports. 2020; 8: 3558-3559. https://doi.org/10.1002/ccr3.3196.
Finsterer J. Neurological Perspectives of Neurogenic Pulmonary
Edema. European Neurology. 2019; 81: 94-102. https://doi.org/
10.1159/000500139.

Serdyuk S, Davtyan K, Burd S, Drapkina O, Boytsov S, Gusev
E, et al. Cardiac arrhythmias and sudden unexpected death in
epilepsy: Results of long-term monitoring. Heart Rhythm. 2021;
18: 221-228. doi: https://doi.org/10.1016/j.hrthm.2020.09.002.
Grewal D, Mohammad A, Swamy P, Abudayyeh I, Mamas MA,
Parwani P. Diffuse coronary artery vasospasm in a patient with
subarachnoid hemorrhage: A case report. World Journal of Car-
diology. 2020; 12: 468-474. https://doi.org/10.4330/wjc.v12.i9.
468.

Devinsky O. Effects of Seizures on Autonomic and Cardio-
vascular Function. Epilepsy Currents. 2004; 4: 43—46. https:
//doi.org/10.1111/j.1535-7597.2004.42001 .x.

De Marinis M. Migraine and autonomic nervous system func-
tion: a population-based, case-control study. Neurology. 2003;
61: 424-425. https://doi.org/10.1212/wnl.61.3.424-a.

&% IMR Press


https://doi.org/10.31083/j.jin2307128
https://doi.org/10.31083/j.jin2307128
https://doi.org/10.1111/imj.16493
https://doi.org/10.1080/08998280.2022.2027739
https://doi.org/10.1002/ccr3.3196
https://doi.org/10.1159/000500139
https://doi.org/10.1159/000500139
https://doi.org/10.1016/j.hrthm.2020.09.002
https://doi.org/10.4330/wjc.v12.i9.468
https://doi.org/10.4330/wjc.v12.i9.468
https://doi.org/10.1111/j.1535-7597.2004.42001.x
https://doi.org/10.1111/j.1535-7597.2004.42001.x
https://doi.org/10.1212/wnl.61.3.424-a
https://www.imrpress.com

	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

