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A few reports have shown that cardiac valve repair may im-
prove central sleep apnea (CSA) in patients with valvular heart
disease. It has been suggested that such improvements are
associated with the improvement of cardiac function. We re-
port the case of a 67-year-old man with mitral regurgitation,
whose CSA converted to predominant obstructive sleep apnea
following mitral valvuloplasty in association with a shortening
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of lung-to-finger circulation time.
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It has been reported that in heart failure (HF) patients, central
sleep apnea (CSA) may be improved by the initiation of spe-
cific therapy for HF."? Similarly, several reports have suggested
that valve repair may improve CSA in patients with valvular
heart disease.>* Here we describe a case involving a patient
with severe mitral regurgitation (MR), who after valvuloplasty
converted from a predominantly central to a predominantly ob-
structive sleep apnea (OSA) phenotype.

REPORT OF CASE

A 67-year-old man with atrial fibrillation and severe MR
was diagnosed as having severe CSA in association with a pro-
longed lung-to-finger circulation time (LFCT) (Figure 1A). He
also had moderate-to-severe tricuspid regurgitation (TR) and
a markedly dilated left atrium (LA), with preserved left ven-
tricular ejection fraction (LVEF) (73%). The patient’s plasma
brain natriuretic peptide (BNP) level was 473 pg/mL, and he
had New York Heart Association (NYHA) class II symptoms
and moderate-to-severe bilateral leg edema.

Before surgery for MR, continuous positive airway pres-
sure (CPAP) therapy was initiated for treatment of CSA.
Although CPAP provided only slight improvement in AHI
(32.9/h) and no improvement of MR, it did slightly alleviate
the patient’s daytime tiredness, so he continued to use CPAP.
A mitral valvuloplasty was later performed to alleviate wors-
ening HF symptoms.

After mitral valvuloplasty combined with Maze procedure
and tricuspid annuloplasty, reductions of NYHA class (class I)
and body weight (—3 kg) were observed in association with cor-
rections of MR and TR accompanied by marked reductions in
LA dimension and plasma BNP (66.9 pg/mL) and conversion
to sinus rhythm. However, he still had mild bilateral leg ede-

ma and severe sleep disordered breathing (SDB), but his CSA
had converted to predominant OSA in association with shorter
LFCT (Figure 1B). Additionally, his OSA responded well to
CPAP (AHI, 5.7/h on CPAP)

DISCUSSION

Yasuma and colleagues have reported that the frequency
of SDB diminished with the resolution of periodic breathing
following mitral valve repair in a patient with severe MR.?
However, in their report, there were no specific descriptions
regarding a shift in the type of SDB. Rubin and colleagues
showed complete elimination of CSA by mitral valvuloplasty
in association with a shortening of circulation time, signify-
ing an improvement in cardiac output.* The findings of our
case are consistent with these reports. However, our case
showed no improvements in total AHI; rather increases in
obstructive events were observed, despite a marked improve-
ment in central events.

There are several possible mechanisms that may explain
such a shift from CSA to predominantly OSA. An increase in
the sleeping time while supine or during REM sleep may be an
explanation; however, neither sleeping time while supine nor
during REM sleep increased in our case. A report from the re-
cent clinical trial demonstrated a spontaneous conversion from
predominantly CSA to OSA in 18% of a control group in asso-
ciation with a LVEF improvement.’ Another study showed that
improvement in cardiac function following cardiac transplanta-
tion in HF patients was accompanied by complete resolution of
CSA or conversion to predominantly OSA.? The observations
from both these reports, as well as our case, raise the possibil-
ity that, in patients with cardiac dysfunction, OSA and CSA
may be part of the spectrum of periodic breathing, the pre-
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Figure 1A—Comparison between before and after before mitral valvuloplasty

kLB L LB L 2% L L LB Ll bk
EOG £ A (== = [+ = [~ [=a ol
L skl Ll : - JL | | ,LL HI A et ,-
Snore By — - | ¥ e ~+H
ChinEMG [ | | o B
i i
] it
EEG I
(M LR SRl ok beic B 0 e 0 61 O L L) (R O SR AR A LI [R0I11 A1 AT B MRS S ' b
ECG
Thermistor AKMMAAA......AAAANM
NP ‘
Rib Cage
Abdomen
SO, T el "::;’:e;u'::':':g‘:““::s'n,'u“' P e o a‘mm - 3 TER :
WMMMMW‘NMNIN o AAAARIAAAL lu-mu-mmmmumuwmww«mww
| | t ‘ ; I
Po3 . ss :'.U
| T i (1] [T LR, bt

30 sec.

Diagnostic sleep study: Note 4 central apneas and subsequent waxing and waning hyperventilation. During central apneas, movements of the ribcage and
abdomen are absent. Duration from the onset of the first breath terminating the apnea (i) to the nadir of the subsequent dip in SpO, measured at the finger (ii)
indicates the lung-to-finger circulation time, which is considerably long (average of 10 consecutive apnea-hyperpnea cycles during the first episode of stage
2 sleep, 30 sec). Total AHI in this study was 36.3/h (central AHI, 34.4/h and obstructive AHI, 1.9/h), and distributions of slow wave sleep and REM sleep were
6.0% and 19.2% of total sleep time, respectively. EOG, electroculogram; EMG, submental electromyogram; EEG, electroencephalogram; NP, nasal pressure;

Sp0,, oxyhemoglobin saturation; AHI, apnea-hypopnea index.

dominant type of which can transform over time in response
to alterations in cardiac function. The mechanisms involved in
this transformation may include alteration of ventilatory drive,
which is elevated in association with pulmonary congestion
and increased chemosensitivity. With the improvement in car-
diac dysfunction, these inciting factors may be relieved, lead-
ing to a shortened circulation time and alleviation of CSA. The
patient in our report may have previously had an obstructive
respiratory physiology that was masked by the effects of el-
evated ventilatory drive, the amelioration of which unmasked
the obstructive phenotype. However, we do not have any data
about chemosensitivity or any information regarding his prior
SDB. These are limitations of our report. Alteration of volume
status and rostral fluid redistribution over the night in relation
to the improvement in cardiac function may take part in these
mechanisms,® although these were not specifically evaluated in
our case. Changes in medication may also contribute to such
a shift of SDB phenotype. Nevertheless, such shifts alter the
responsiveness to the therapy for SDB. In our case, we tried
CPAP before surgery; however, it failed to alleviate the CSA.
After surgery, the OSA of our case was easily treated by CPAP.
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Although the underlying mechanisms remain unclear, the
present report highlights the existence of a relationship between
the alteration of cardiac function and conversion in type of SDB
in a patient with severe MR.
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Case Report

Figure 1B—Comparison between before and after before mitral valvuloplasty
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Reassessment sleep study following mitral valvuloplasty: Note 3 obstructive apneas. During obstructive apneas, out-of-phase movements of the ribcage and
abdomen are observed. Duration from the onset of the first breath terminating the apnea (i) to the nadir of the subsequent dip in SpO, measured at the finger
(ii) indicates the lung-to-finger circulation time, which is shorter than that before surgery (average of 10 consecutive apnea-hyperpnea cycles during the first
episode of stage 2 sleep, 15 sec). Total AHI in this study was 49.8/h (central AHI, 4.1/h and obstructive AHI, 44.7/h), and distributions of slow wave sleep and
REM sleep were 0% and 6.3% of total sleep time, respectively. EOG, electroculogram; EMG, submental electromyogram; EEG, electroencephalogram; NP,
nasal pressure; SpO,, oxyhemoglobin saturation; AHI, apnea-hypopnea index.
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