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CSA = central sleep apnea, OSA = obstructive sleep apnea, MIX = mixed type sleep apnea,
Hypopnea = a >50% amplitude reduction of airflow compared with baseline or an evident airflow
reduction associated with either an oxygen desaturation of >4% or arousal.

Fig. 1

The hypnogram of the first PSG in 2004.

Parts of Cheyne—Stokes respiration (CSR)
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Fig. 2 Typical parts of CSR and CSA on the second PSG in 2006.

4mg/H, Losartan potassium 25mg/H ®3EMFE5-12 X
DU LBREE 72 o 7275, AFLIEFRAE L7z, 2006 4 12
H, AFL KT 2 BRAMNBRME) 2 #1793 572D AL
7z.

Z DR, CPAP %% F € Stardust II® (Respironics *;,
USA) 12 TAT-72 PSG T, AHIIE 107 & D& h &k
# L TW/z25, CSR/CSA 2VHBIL Twab 2 LS L

7= (Fig.2). 2007 4£ 1 H WA & (&7 OHRBG R0 1 F i (2
FIEASHBL L, Trasemide 8mg/H IZHi&E X7z, CPAP
OFEMEZRAF L7212 20 b ST ER B 02558k 7%
WZ &, CPAP BEABDLOAEZRILTNEI LMD,
HEART PAP®®3E A % A7z,
HEART PAP*% A4 hL—Y 3~
HEART PAP® %38 A L 7-.

22007 4E3 HOHIC
74 bL—3 3 i, Alice®



HEART PAP®CU# L7z CSR AP LA SR 923

Ayt | Houtt - Moot werd [ Aticn - EAWABE KE[5]Mcrosch PomsPoint - L |

REQG + -+ <

\£06 , Cheyne—Stokes respiration L

FLW s:——= W e TG X . S e iaa B el Ladars
= el oy rrrrrf{r"“"? e L e G

: ' TITT R T = nrmnn

=3 nl T Y T s it nan T
- ikl ‘IJ”J’ lI' .“.rl‘ ,I‘.-Inrji U R i W ,I,",.'; I J,Il,nly_i‘l'-,. |I|=-_:-|'\.._
s il (T kol WAL
“: ER N 5]

=3 [ THIR MR PRI T R ITIITY reere

¢““tm_mmfm 4. t Stable Respiration

i 0" Py o 2407 g J'—‘A 4807
mmam;;l Fo b P_b Pb 'J|> [=F | "

[ o> ARISY A 1%

PS; auto pressure support by ASV

Fig. 3 Correction of CSR/CSA by HEART PAP®. CSR was corrected automatically by HEART PAP®,
and the breathing pattern stabilized. CSR was soon corrected even when it re-appeared, and breathing re-

mained stable.
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Effects of HEART PAP® on the type of sleep apnea

CSA OSA MIX apnea hypopnea total
frequency 5 0 1 6 75 81
Longest 255 0.0 135 255 56.0 56.0
time (sec)
Average 205 0.0 135 19.3 319 309
time (sec)
Index 09 0.0 0.2 1.1 14.2 15.3
07/05/25 (After 2 months)

CSA OSA MIX apnea hypopnea total
frequency 0 0 0 0 37 37
Longest 00 00 0.0 0.0 50.0 50.0
time (sec)
Average 00 00 00 00 325 325
time (sec)
Index 0.0 0.0 0.0 0.0 79 79

CSA=central sleep apnea, OSA=obstructive sleep apnea, MIX=mixed type sleep apnea

Table 2 Effects of HEART PAP® on cardiac function

At the titration of After 5 months
ASV (2007.1.12) (2007.8.16)

Echocardiography

LVDd (mm) 45.1 379

LVDs (mm) 26.9 184

%FS (%) 404 515

IVS (mm) 131 129

PW (mm) 12 10.3

wall motion asynergy ( — ) asynergy ( — )

valve regurgitation MR I’ MR I°

(r;nngfﬁ é))f pressure 2% 233

E/A ratio pacing rhythm pacing rhythm
Chest X ray

CTR (%) 66.5 64.3

LVDd; left ventricular dimension at end-diastole, LVDs; left
ventricular dimension at end-systole, %FS; % fractional
shortening, IVS; interventricular septal thickness, PW; pos-
terior wall thickness, MR; mitral valve regurgitation, CTR;
cardiothoracic ratio
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Fig. 4 Change of the Chest X rays. (A) was shown on admission, and (B) was shown using HEART PAP®

after 6 months.
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Abstract

HEART PAP® (Adapted-Servo Ventilation ; ASV) is effective for the ventilation of chronic heart
failure patient with Cheyne-Stokes respiration

Toshiaki Kageshita”, Hitoshi Maeda?, Yoshito Kusakabe" and Takaaki Tsuchiya”
"Department of Respiratory Medicine, National Hospital Organization Kobe Medical Center
“Maeda Respiratory Clinic

Case report : A 72-year-old man with chronic heart failure had received implantation with a pacemaker for
type III sick sinus syndrome in 2002. Mixed type sleep apnea syndrome (SAS) was diagnosed in 2004, and continu-
ous positive airway pressure (CPAP) treatment was started. However, CPAP use become gradually difficult over
the following 2 years. Atrial flutter was detected in December, 2006 and his heart failure became exacerbated.
Cheyne-Stokes respiration with central sleep apnea (CSR-CSA) was additionally found by the examination of PSG
at that time. It was thought that he could not adjust his breathing to CPAP ventilation, because of the heart fail-
ure exacerbation. We introduced the HEART PAP® (Respironics Inc. Murrysville, PA, USA) which was an
adaptive-servo ventilator (ASV) on March 9, 2007. Mask wearing improved, and Cheyne-Stokes respiration and
night hypoxemia disappeared. He showed improvement in sleep parameters and did not show the heart failure
exacerbation diminished. It was recognized that the ASV yielded not only improvement of the respiratory status
of this patient with heart failure but also an improvement of the cardiac function. Therefore, we should consider
ASV for CSR-CSA patient who does not respond well to CPAP.



