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Ischemic Lesion Formation in Solitary
Tract Nuclei During Central Sleep Apnea
With Heart Failure – Reply –

We thank Dr Jaster for his interest in the recent 2 papers published in the Circulation Journal, including ours.1,2 Dr Jaster
and his colleagues previously reported that excessive afferent
signals can damage the solitary tract nuclei with resultant
cerebral ischemia and infarction, which could disrupt medullary brain autonomic regulation and cause severe cardiac
arrhythmias.3,4 Regarding the interaction between the brain
and the heart, it is an interesting opinion that fatal arrhythmias
in chronic heart failure (CHF) patients with sleep-disordered
breathing (SDB) are caused by impairment of the solitary tract
nuclei with various negative prognostic impacts. Indeed, several reports showed that various cerebral brain regions, including those in the hippocampus and the solitary tract nuclei, are
impaired in CHF patients with SDB.3,5 Repeated apneic and
hypopneic events during sleep with intermittent hypoxemia
increase sympathetic vasoconstriction and decrease vascular
protective mechanisms, resulting in structural and functional
changes of the brain.6 On the other hand, Canessa et al reported
that cognitive and structural deficits in patients with obstructive sleep apnea could be improved by nocturnal respiratory
treatment.7 Thus, improvement of SDB may ameliorate the
impairment of various cerebral brain regions, including those
in the hippocampus and the solitary tract nuclei in CHF patients
with SDB. It has been previously reported that fatal arrhythmic events are associated with the severity of SDB.1,8 Those
reports support the notion that SDB is an independent risk factor for the occurrence of malignant ventricular arrhythmias.1,8
Javaheri et al also reported that the improvement of SDB by
CPAP was associated with a significant reduction in ventricular arrhythmias.9 Thus, we consider that effective treatment of
SDB could reduce fatal arrhythmias in CHF patients.
As Dr Jaster pointed out, the effects of nocturnal respiratory
therapy for CHF with SDB remain controversial because conflicting results have recently been reported.8–10 In the Canadian
Continuous Positive Airway Pressure for Patients with Central
Sleep Apnea and Heart Failure Trial (CANPAP), the post hoc
analysis showed that CPAP may be beneficial for both cardiac
function and prognosis of CHF patients with central sleep
apnea (CSA) when the apnea-hypopnea index is <15 per hour.10
Yoshihisa et al also reported that nocturnal adaptive servoventilation (ASV) reduces sympathetic nervous activity and
myocardial damage in CHF patients with SDB.11 In contrast,
the Treatment of Sleep-Disordered Breathing with Predominant Central Sleep Apnea by Adaptive Servo Ventilation in
Patients with Heart Failure (SERVE-HF) Trial in CHF patients
with CSA found a statistically significant 2.5% increase in
annual risk of cardiovascular mortality in those with LVEF
≤45% compared with the control group.12 One possible explanation for this adverse effect is the high pressure induced by
ASV, which could worsen the hemodynamics of CHF patients.
Indeed, the effective therapeutic strategy for respiratory inter-

ventions remains to be developed for the management of CHF
patients with SDB.13
We consider that effective treatment of SDB ameliorates
the vicious circle, including hypoxia, increased sympathetic
nerve activity and excessive afferent signals, and improves the
prognosis of CHF patients with SDB.
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