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CORRESPONDENCE

Autonomic nervous system and a ‘vascular phase’
in Takotsubo syndrome pathogenesis

John E. Madias

I very much enjoyed reading the Review by
Akashi et al. (Epidemiology and pathophysi-
ology of Takotsubo syndrome. Nat. Rev.
Cardiol. doi:10.1038/nrcardio.2015.39),!
particularly the section on pathophysiology,
which I have scrutinized. I share the views of
the authors that “several pathophysiological
explanations have been proposed for this
syndrome and its intriguing appearance, and
awareness is growing that these explanations
might not be mutually exclusive” and, in this
spirit, I have some remarks for their consid-
eration. The excess of blood-borne catechol-
amines in Takotsubo syndrome points to
direct cardiotoxic effects (catecholamine-
induced myocardial injury);* however,
the epinephrine-mediated switch from the
stimulatory G pathway to the cardio-
inhibitory G_, pathway in cardiomyocytes,**
and the calcium-dependent depression in
contractility, point to an alteration in func-
tion—two intuitively distinct mechanisms
for Takotsubo syndrome. One could envis-
age both mechanisms acting in tandem, or
the last two preceding the first. The authors
state that “increased extracellular fibrosis”,
along with myocardial oedema, are “gener-
ally associated with disturbed microcircula-
tion”, which ultimately “result in a mismatch
between oxygen supply and demand in cardi-
omyocytes”' However, one wonders whether
the microcirculation is an epiphenomenon
rather than the cause of Takotsubo syndrome.

The authors favour a primary pathoge-
netic role of blood-borne catecholamines in
Takotsubo syndrome'—something currently
under scrutiny>—and do not consider the pos-
sibility of an initiating pathogenetic influence
from an autonomic adrenergic storm per se
causing Takotsubo syndrome (as discussed
previously®), with the surge of blood-borne
catecholamines constituting an overspill.
Connected to such a pathogenetic scenario
is the notion that patients with underlying
autonomic nervous system neuropathies
(such as in diabetes mellitus) might be pro-
tected from developing Takotsubo syndrome.”
The ‘synthetic’ approach that the authors

adopt in speculating about the pathogenesis
of Takotsubo syndrome on page 6 of their
article is convincingly plausible. The authors
of a review about ‘scorpion cardiomyopathy’—
which is indistinguishable from Takotsubo
syndrome—refer to an early “vascular phase”
preceding the “myocardial phase”® This vas-
cular phase, which conceivably occurs in the
hyperacute phase of Takotsubo syndrome,
might currently be overlooked, and so should
be proactively sought after using early and fre-
quent implementation of echocardiography.*!°

Inducible vasospasm with acetylcholine
provocation of the conduit (epicardial) and/
or resistance (microcirculation) components
of the coronary vasculature at follow-up
might constitute a transient residue of the
subacute phase of the illness—an epiphe-
nomenon rather than the cause of Takotsubo
syndrome. Akashi et al. state that the “density
of B-adrenoceptors is highest in the apical
myocardium of the left ventricle”, which
supports the emergence of apical akinesis/
dyskinesis according to “the f2-adrenoceptor
hypothesis”! Conversely, “the higher sympa-
thetic nerve density in the basal myocardium
than in the apex’}! could be the mechanism
for basal hyperkinesis mediated by the auto-
nomic nervous system and a local myocardial
surge in norepinephrine,® leading secondarily
to the Takotsubo syndrome apical akinesis/
dyskinesis."" What is viewed as ‘chemical
myocarditis, ‘toxic catecholamine injury,
‘inflammation;, or ‘microcirculatory impair-
ment’ in Takotsubo syndrome, could con-
ceivably be a consequence of the ‘mechanical
beating’ imparted to the mid-ventricular and/
or apical myocardium by the hypercontractile
base,'! manifesting during the difficult-to-
explore hyperacute phase of the illness. Given
the observation in patients with Takotsubo
syndrome of migration of abnormalities in
myocardial wall contraction during the same
episode, the emergence of various topograph-
ical phenotypes of the disease (such as inverse
Takotsubo syndrome) is not incongruent
with the notion of early basal hyperkinesis at
the inception of Takotsubo syndrome.'?
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