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2-dimensional speckled tracking echocardiographic imaging %1%

Ml E LTAEMTH 5

WA S B2 R B e (B SR 2R PR 51
fab A PR WY RIE Ao
K H AL e KIS A

8% ¢ PHZEVEIE RIS MR E 2 B (Obstructive sleep apnea syndrome @ OSAS) 120N L A
Ry MRSV AEHRETFESbTwa. OSAS 128 Uik %€ (Contin-
uous positive airway pressure : CPAP) (3HEV. S 7GR 2A, A OBEREICxT 3 5 SR
FIEHS 2 TIE RV, T E TO CPAP IBHEO L ORISR 2 M 12T & A DR DL
ITa—-E2HWTORMETH ), bivbIdfil 22t % 5F-lin 8 7 2D speckled tracking
echocardiographic imaging % (2D-STE) 2 X O ZELHEREASE D X ) I2BALT % 2 MET L 72,
XS R FIR B CHEIREE R ) Y A 775 7 4 % fidT L IEFEIARIER 36 %% 15 0] / BRI DAL
DOHED L EAED OSAS LBl &7z, BEEB)RE 2 H 32w (EF = 55%)62 B (21 46 51,
¥ 61 = 135%). x5 x CPAP HEOMHIRIIZ L D, Good-CPAP B (26 1, 122H1Z 21
HEL L2221 H 4 RLLEMER), Fair-CPAP#E (205, 12 H1221 HARmMD L<IE 1 H 4K
MARWMEH) , Non-CPAP #f (16 1, CPAP KfliH) @ 3 B 1F TLARINM - JLikbkeE, B
BRAEALFT L 3B & O AR R o G B IG T & BliG T 21 £ 05 FEH O L% LikiRES L 7-.
BRBIGTE, WA & e U U 91 1M 1 Good-CPAP #ECH & I23% L 72 (vs Non-
CPAP [p =0.0342], vs Fair-CPAP [p =00424]). CAVI (Cardio ankle vascular index) fii
3B TEALIZR SN D o7, EROLT I — A TIZERIE RIS, fo U R
2, ARERHE, EREETOZILIX 3 BB TEIR LN 72h, KB Good-CPAP #
7% Non-CPAP B IZHARAFEISHI/NL TWwiz [p=0.005]. 2D-STE T Longitudinal strain T
1& Good-CPAP #£7% Fair-CPAP # - Non-CPAP B IC b RAFICgE‘E S R SNz [p = 00128,
p < 0.0001]. Strain rate TOENT T YLHERE [p = 0.0274, p = 0.0002] - FLiERE [p = 0.0288,
p < 0.0001] & BICHEBERDOKEETH - 72. Radial strain TlZ 3FHB THEZEIEZ 2D o 7255,
strain rate Tl Good-CPAP #%° Non-CPAP #EIZ HA~ULHRE [p = 0.0087] - $nikEE [p = 0.022]
& b2 LTz, Circumferential strain & Good-CPAP #£7% Non-CPAP #EIZH~RA E 12
#ELTWw/ [p=0.028]. Strain rate T3 Good-CPAP #:2% Non-CPAP B2 LUK RE [p
=0.0039] - PLEERE [p =00119] & HITAHFICLE L T\w7z. OSAS FERI Tld CPAP iG# %
HERRRER M T4 2 L CMEE TIFAZ ENRMEETH S, 72 2D-STE WX D iEko.Lxa—
K CEHMIiC & Ao 72 A B HERE, JLIRREDCE T 5 2 EDSIEMEICEHII 2 2 L ASTE 72 4
RN A IASBAE CTH ), CPAP ZHEREEMAT) SENEREIZLEZ 5.

X —7— N PSEMEMERERE, CPAP, /A.UBERE, 2-dimensional speckled tracking echo-

cardiographic imaging %

HALEH
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OSAS IZx§3 % CPAP DAL & FFlfiik:

&

P 28 VE Ik RS PR 6 I W 9 55 B (Obstructive sleep
apnea syndrome : OSAS) (3HFR K, =lLE R A
7R v ZIEBERORIERHEICEG L Twa 2 &
BHSNTWBY, F72, OSAS TN 1 R~
NFAE DML L 72T L b S hTw b2,
OSAS TIIEM DMK IR IREL T 2§
ZEND, ABMICESMED LA B X O3 &
RGP L TCAEEIRREASFE T S I, LR i TE - PLoknE
FEENER SN, BRI OAER LIRS %
RIET 5 EHME SN TWBESY, e 5
#: (Continuous positive airway pressure : CPAP)
(X OSAS IZH§ 2 V. S N7 iEHETH LY. L
L CPAP iG# OO FRRE IS 5 B R A A &
Mo TN,

N TO CPAP GO LFRRE I K § % iy D
FEAER LT I-HEEHCCEIIL72bDTH
L, ZOFMEBIZAREE (mm) AR (ml)
B X OERHEE (ejection fraction ; EF, %) #&fit3ki:
(M-mode 3 £ O B-mode #:) T, JRFTiEkERE
EEEE AT — N7, M N7 IETHERLT
WBY IR, fEREEICIER LM RN 2
FICAEEEERB LR OHERE (G MERB
F O /W) Do 72 2 L& AT BB 7 2D speck-
led tracking echocardiographic imaging ¥ (2D-STE)
PR TIELSFHEIRTWEY., 22 Thhvbhid
OSAS BEFIZBIT 5 CPAP {E# It D LE L RFED
ZALIZDOWT 2D-STE % v CTHEs L 7-.

MR 7 &

Jill]

1. N4

5% 2011 48 10 H 225 2014 4F 11 HICIBAIKEE
Wi B CHEIREE R ) v A ) 75 7 4 — (Polysomno-
graphy ; PSG) Mt 2 ftifr L, MEIF0R R0 5 4
(apnea-hypopnea index ; AHI) 15 [[] / BRI 2L E oo
FENDHEIED OSAS L gl Sz, BEEB)RE %
H &R (EF 255%) 6261 (16 %1, 361
+ 135%). 5% CPAP RO IR IC X D,
HAE RS2 ORI 2R R 272 L Tw 5
Good-CPAP #: (26 %1, 122221 HUL EH»>1H
AW L EAERD), i w7z LT v Fair-CPAP
#2061, TH2HIZ21 HAMD L<IE 1 H 4 KRR
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Wi fiF), Non-CPAP # (16 1, CPAP RMEH) o
3R TAZR N - Inukbng, BIIRBEALET B
J UG RET ROZAL % T L 72, 1, Non-CPAP
X CPAP I 2 IER 72 13 B & CPAP G #t =
FAA L 72235 AN PRE D S HE L 72 3BITH 5.
BRAMIE BN FRAT 3 5 (Lo I HILRE B, L ok Al ) i 491,
W SE B DL W DT RRE ], Pacemaker Al 3A A iE
B, BAERER (CKD G3a MLE), HIEREHTH
5. ARWENIE A A S HRBISEMETH Y, ~v
VEFEHBIETFL UTo 72

2. fER LT o —[XE

EBPR R (LVDd, mm), /A 2 WU R 1 2%
(LVDs, mm), Hib@EEE (IVS, mm) & #%EEE (PWD,
mm) B X ZOFHEEE (mm), /5 (LAD,
mm) (& £ 5 K il % 2 5 5 & L 72, Biplane
Simpson #ETRDZAEER R (EF, %), 7SVA R
778 (em/s) TROZEZRARLEIE GLikF
E ¥, CHIE A ¥, Mk 77 (cm/s) TRD
7ok & MBEDO AR iR R B E L (o), Wikt K 7T
% (m/s) TROZPHEIIAELFE LR (mmHg)
B ORIEBIOCMESR»SREL . AREE
(mmHg) OIFEL LT E/e (Ib) 2L

3. 2D-STE #ll

FEZHONGESR - LR (strain, %) EIUHEE /
WM - PRk / KER (strain rate, 1/S) % 3 AT
S L 72, A= EG 1 (longitudinal strain/strain
rate) (ZORMUPESR S, BEEJH (radial strain/
strain rate) &PJE 1] (circumferential strain/stra-
in rate) 1FFLEEM L VA SE G2 S8k L 72,
=0 Strain, Strain rate fHOFHANE H 2 4L
# Artida \Z P& S T B B software & VT
HEpR M L7z,

4. BAWMAEB X OBIRAE LT R E

LTI —AERICEE (m), FE (kg %l
%L, Body mass index (ZAHE (kg) / HE (m)? T
H L7z FERCH BT oImE, JRis L OC#hik
TEALIREE & U CHLEARATE L 22 WIS B A ol S
CAVI (cardio ankle vascular index) =7 7 ¥ &1
A3 VS-1500A % FvCilllzE L 7-.

5. #ETAT

T OMFNTIZ IMP 10 %2 BTt L7z, PG -
R, A%, CAVIMH, EF, E/e’, LAD,
longitudinal, radial, circumferential strain,



i

longitudinal systolic, diastolic strain rate (%28
BTH Y& TOREENIE Tukey-Kramer % % H
WT ANOVA MEZ Ve TOMIZB W TIT-
7o MEMEENAEEZETp <005 & L7,

& X

3HEMIC BT 5 CPAP G I OERR T 7t % Table 1
RS, AHIL B, K&, BMI % &0 BT RIS
EIRO o ME, RIS D 2RO R h >
7. IR ATl BNP HIZ 8\ T Fair-CPAP #Eid
Non-CPAP #1123t L CHBEIKMETH - 72, HhE
PE (RILE, MRESREE, BERE) ORWRELE
UFIRIZ D 23D o 72,

3HEMIT BT 5 CPAP ¥R & iHEHE (B 21
) oL a—F % Table 2 12”3, itk
DT 3 — [XFF R Tld CPAP R RTII A5 4%, A

I SO NN 90

Bk, PEEE, =B, Rk (Ee), G
A BRI IO Lk h o7z, CPAP {H##% T
72 B AR B W T Good-CPAP #f 2% Non-CPAP #f
WCHLTHBECKMETH -7, 2DSTEIZB W TIX
longitudinal strain, radial strain, circumferential
strain 3 HIMETIZBWTHEZIIRO Lo 7.

CPAP {GHEHI I BT 5 3 RER OIE & Lo
ZAbE % Fig 1R, IUEHMEIZ BTl Good-
CPAP Tl Fair-CPAP #, Non-CPAP DML
WU THBIKT L JniRBIME 1 Good-CPAP
#ClE Non-CPAP BEICHL L CHEIIK T L7z, IR
B2 BT b RIS Good-CPAP % T ld Non-CPAP
P L THEREICKT L.

CPAP {&#Hi 5D 3BEIC BT 5 CAVI O ZEL
% Fig. 2189 . SR TAHBEE TR b d o 7z

CPAP i&# I 0 3 BEH CTOMER DL T — Xk

Table 1 Baseline characteristics of this study population

Non-CPAP Fair-CPAP Good-CPAP
(n=16) (n=20) (n =26)
AHI (n/h) 446 = 26.2 529 = 185 456 + 24.8
age (yrs) 64 = 12 58 = 13 61 = 14
male n (%) 12 (75%) 15 (75%) 19 (73%)
height (cm) 166 = 8 165 = 8 165 = 9
body weight (kg 73 £ 13 80 £ 17 75 = 21
BMI (kg/m?® 265 + 34 292 £ 58 277 £ 69
systolic blood pressure (mmHg) 137 = 17 139 = 16 142 = 25
diastolic blood pressure (mmHg) 83 £ 12 88 £ 11 90 = 19
heart rate (bpm) 66 = 10 73 £ 10 70 £ 13
CAVI (ratio) 83 = 08 76 = 12 78 = 15
BNP (pg/ml) 64 = 75 17 = 19$ 35 + 53
Hb (g/dl) 145 £ 1.6 145 £ 18 140 £ 1.9
Alb (grdl) 43 +03 44 + 04 42 + 03
24Ccr (ml) 92 = 40 109 + 45 99 £ 43
TG (mg/dl) 188 £ 170 161 = 126 119 = 46
HDL (mg/dl) 51 £ 9 49 = 11 52 = 15
LDL (mg/dl) 112 £ 32 105 = 40 111 £ 28
HbAlc (%) 58 £ 0.7 58 = 1.1 57 £ 07
hypertension n (%) 12 (75%) 13 (65%) 16 (62%)
dyslipidemia n (%) 8 (50%) 9 (45%) 14 (54%)
diabates n (%) 8 (50%) 7 (35%) 8 (31%)
smoking n (%) 9 (56%) 7 (35%) 8 (31%)
drinking n (%) 11 (69%) 14 (70%) 15 (58%)

5p < 0.05 vs Non-CPAP; AHI, Apnea hypopnea index; BMI, Body mass index
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Table 2 Acomparison of baseline and undergoing therapy echocardiography between 3 groups

Non-CPAP Fair-CPAP Good-CPAP Non-CPAP Fair-CPAP Good-CPAP

(before) (before) (before) (22 £ 05yrs) (21 = 06yrs) (21 = 05yrs)
LVDd (mm) 48 + 3 47 £ 4 46 + 4 48 + 4 47 £ 4 45 + 4
LVDs (mm) 32 +4 31 =3 31+5 31 =3 31 4 29 £ 4
LAD (mm) 43 = 6 41 = 5 40 = 4 44 + 6 41 = 5 39 =4
(IVS+PWT)/2 (mm) 94 =13 95 = 16 88 = 1.1 95 = 15 95 = 14 86 = 1.1
EF (%) 62 £ 6 65 = 8 63 £ 5 62 £ 5 64 = 4 64 =5
E/e’ 90 = 36 77 £ 28 72 £23 89 =41 78 £ 28 6.6 £ 208
TRPG (mmHg) 235 20 = 6 22+ 6 225 225 20 = 4
longitudial strain 124 = 32 130 = 38 121 = 25
radial strain 354 £ 75 39.0 = 10.1 371 = 138
circumferential strain 146 £ 34 162 £ 35 148 £ 32

There was no significant difference between 3 groups at baseline. p < 0.05 vs Non-CRAP; LVDd, left ventricular
diastolicdiameter; LVDs, left ventricular systolic diameter; LAD, left atrial diameter; IVS, interventricularseptum; PWD,
posterior wall thickness; EF, ejection fraction; E, peak early diastolic left ventricular filling velocity; e’, peak early
diastolic velocity of Mitral annulus (average oflateral and septum) ; TRPG; tricuspid regurgitation pressure gradient.

24 16
11
14 - 74
@ = %
I | pu = iy
E 4 S# E $ E |
£ ; S 8 §
o =3 F=b
) o o
o -6 1 T o -4 4 o
° 5 N
i ] -3
2y 8 9-
Q -16 %
-14 A
8 -
-26 -
19 A
364 24 .
Non Fair Good Non Fair Good Non Fair Good

Fig. 1 Comparison of the change of BP and HR between beseline and after therapy
Left side is the change of systolic BP. Middle is that of diastolic BP. Right is that of HR. There was the
change at Non-CPAP (0.7 £ 17.2 mmHg), Fair-CPAP (-0.7 = 10.3 mmHg) and Good-CPAP (-13.7 %
220 mmHg) on systolic BP (p < 0.05, p < 0.05). There was the change at Non-CPAP (35 =
13.3mmHg) and Good-CPAP (-7.8 = 161 mmHg) on diastolic BP. There was the change at Non-
CPAP(3.0 = 76 mmHg) and Good-CPAP(-5.6 = 74 mmHg) on HR. ®p < 0.05 vs Non-CPAP, #p < 0.05
vs Fair-CPAP, ¥p < 0.01 vs Non-CPAP; BP, blood pressure: HR, heart rate.

TOFHIMEDZ L E % Fig. 312/~"9. EF, E/e' Tt 1.8 mm) ICHRTHEIH/ILTW (p<001).
SEHEMTHEEIIRD N D572, LAD i Good- Fig. 4 {2 3 /0@ 2D-STE TOZAbw%7~r3. Lon-
CPAP # (-11 = 1.5 mm) %% Non-CPAP # (0.8 = gitudinal strain Tl& Good-CPAP # (1.97 = 1.63%)

197



R 0.31+0.76

09 4

0.7 4

Zcavi

0.5 -

0.3

0.1 -

0.24+0.62

I SO NN 90

0.22+0.72

Non-CPAP

-0.1 -

Fair-CPAP

Good-CPAP

Fig. 2 Comparison of the change of CAVI between baseline and after

therapy

There was no significant change between 3 groups.
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Fig. 3 Comparison of the change of echocardiography parameter between beseline

and after therapy

Left side is the change of EF. Middle is that of E/¢. Right side is that of LAD. EF and
E/e¢ is no significant difference between 3 groups. Good-CPAP has meked LAD smaller

than Non-CPAP. *p < 0.01.

1% Fair-CPAP # (037 = 205 %), Non-CPAP #
(-1.03 £ 1.89%) ICHRTHEIWEL TV (<
0.05, p < 0.0001, respectively). Radial strain |23
WTIE 3HEMIICH BEAEITRO %A o 72, Circumfer-
ential strain & Good-CPAP # (159 = 273 %) &
Non-CPAP # (<068 = 304%) ZH~H B H
LTw/ (p<005).

3 Ji a1 Strain fEDZALDOHT, b CPAP
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BHEORE % §% 72 Longitudinal J5 2 xF L T
AE & LR AE % Bl &4 |2 Strain rate #E& W THIL,
Fig. 5 1277 L7z, Ik RE 2 %23 Systolic strain rate
TlZ Good-CPAP #f (0.11 = 0.1) i Fair-CPAP # (0
+ 0.19), Non-CPAP # (<008 £ 0.14) (ZH~RTH
BFlZgEL TV (p <005 p<00005 respec-
tively). 3L 3K #E # % 9 Diastolic strain rate T &
Good-CPAP % (0.21 £ 0.03) & Fair-CPAP # (0.03
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Fig. 4 Comparison of the change of 2D-STE parameter between baseline and after therapy
Left side is the change of longitudinal strain. Middle is that of radial strain. Right is that of circumferential strain.
There was the change at Non-CPAP (-1.03 % 1.89%), Fair-CPAP (0.37 = 2.05%) and Good-CPAP (197 = 1.63%)
on longitudinal strain. No significant change was detected on radial strain. There was the change at Non-CPAP
(-0.68 £ 3.04%) and Good-CPAP (159 £ 2.73%) on circumferential strain (p < 0.05). °p < 0.0001 vs Non-CPAP,
#p < 0.05 vs Fair-CPAP, $p < 0.05 vs Non-CPAP; 2D-STE, Two- dimensional speckle tracking echocardiography.
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Fig. 5 Comparison of the change of longitudinal strain rate between baseline and after therapy
Left side is the change of longitudinal systolic strain rate. Right side is that of longitudinal diastolic strain rate.
There was the change at Non-CPAP (-0.08 = 0.14 1/s), Fair-CPAP (0 = 0.19 1/s) and Good-CPAP (0.11 = 0.1
1/s) on longitudinal systolic strain rate. There was the change at Non-CPAP (-0.12 * 0.22 1/s), Fair-CPAP (0.03
+ 0.2 1/s) and Good-CPAP (021 £ 0.03 1/s) on longitudinal strain. *p < 0.0005 vs Non-CPAP, #p < 0.05 vs Fair-

CPAP, ¥p < 0.0001 vs Non-CPAP.
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= 02), Non-CPAP # (-0.12 = 022) IZH~RTH
BICWEL TV (p <005 p<00001, respec-
tively).

£ =

INF TOHED S OSAS IZEMLE R IR, X
R v ZIEGEHEORERHEEICHEELTBY, O
MEA XY FOBREFEEZSNTVELY, 20
PRHT & U U R] 70 7 IR 2 IR 8 <o M A o0 3
K BB DSEMFEE D TCHERERILA P L A2 &
#2352 & TEIRILDOEITIHEL TWuI N5 &
XN TW B2 OSAS (A P R B Ak o [
EHERTLIENOEMEZAIT S EHESN
fl/‘ Z)H).

28l D W42 T 1 Good-CPAP #E TIXIGHE AT T
Non-CPAP #EZR L TG - dnailiie B X Ol
HBOH BT L7z, PUEIE 2 B8 v Tl Fair-
CPAP BEIZH L THAHEIET L7z, CPAP &B#IX
BERE, WIEE 4012479 2 & TRBMKEERIRRE, &
JEANFIEVETCE 2 A SO LIS 355R  (tonus) 2%
KFTAZETMEAILTEELIEDTE S EHEN
ENnb. CAVIMEDZEALIE 3 B TEIZED o
7z. CAVIIZIMEWNRE KO R EL4 RN TE 5
BB e AR Tl R <, AT LA o b 7L %
M2 HETH L7209, FIY 21 FE- &)
MTIE3HERICHL L REIRO Lo/ bEZD
nrz-.

CPAP il Tl 38 & & LVDd, LVDs, EF
DEACNZ K Z RO o T2, AIFFED R G I3 EEET)
BN, DK D FRD 2 BREE B A5
Tdh 5 T2OMkOT a3 — XTI 2 b
TE&hholzbiftllaNs. LA LS EES <R
KO ZHT HREHTIZ EF TIEIMIHTE 2 Wilfetk
(BN IGHEEE T2 AT A HMEINTY
B0 EE IR B T MLE AME T L TR AR A
BT 5 & NGRS X 0 JLIRBEE O E LD b
LI ENFMOENTBYY, RFFECTIREBREOHE
BN RO, I E TOWHETCPAP @ 6 »»
HI#HEHETIZ EF ° LAD ICZ b RSN wv & #
BENTVDLHY, RIFFEI 21 £/ & LR R
MO CTH - 7272012 i aE (EF) 1213 Z1b %
RO o 72705, PLRFEDIRIETH 5 LAD 134 &
WZHihNL72b D EZ b,
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2D-STE I3tk . a—ETIIMmE T 2w
/N R A RE B & OHLERRERE E 2 5FAli 3~ % 2 & A%
e TdH AH. A7 TIE Longitudinal strain (238 W
T Good-CPAP # %% Fair-CPAP #, Non-CPAP #
DM FEIZ ARG BTG % 5890 72, Radial strain (2
X 3HEMICEIEFE DT, Circumferential strain 1
Good-CPAP #f1x Non-CPAP BEIZx L TOAH
Zil7z. EF T3l T & w0 e 1d Longi-
tudinal F1A] T b BHFE TH - 72, LD PAIEEL
DO FET Longitudinal FIIZHRd KL X L5 & i
BENTVLZLIZEHL TWAEY, Circumferen-
tial JFIIZ D e 2 300D TV B DT ARG A3 B
EO/NSVIERZ R E LTINS EEZLND.

% L T Longitudinal FiZB8 T, IUHERE & JLok
REZ X 0 SLBUIC AR T HE 72 strain rate % 72
#EF, Good-CPAP #: 7% Fair-CPAP #, Non-CPAP
HEOMBCHERYEL RO, TUE 14507 CPAP
HEL EF T T & 2B 2 i B X O LaEEE
bR EOLHE L MIMTTRETH 0, FEBAEVE AR RE R
EIREH N LEETHEEZ LN

&

P 2 e R e B P B L2 B W C R IR 22 CPAP
ERISFAEN O RERE =2 U353 5. Z DL PERERE
fllitz 2D-speckle tracking imaging I HH TH - 7.
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an
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PATIENTS: 2-DIMENSIONAL SPECKLED TRACKING ECHOCARDIOGRAPHIC
IMAGING IS EFFECTIVE FOR EVALUATION
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Abstract —— Continuous positive airway pressure (CPAP) is an established cure for OSAS, but it is
controversial whether or not CPAP improves left ventricular function (LV). We examined how the left
ventricular function changed on CPAP treatment by using 2D-speckle tracking imaging (2D-STE). The
subjects were 62 patients (46 men, age: 61 = 13 yrs) diagnosed with moderate or severe OSAS (more
than 15 times/hr of apnea hypopnea index) by polysomnography in Showa University Hospital without
LV dysfunction (EF =55%). We divided the patients into 3 groups; Good-CPAP group (26 cases, CPAP
> 21 days/mo; 4 hr/day), Fair-CPAP group (20 cases, using it <21 days/mo; 4 hr/day), Non-CPAP group
(16 cases; CPAP-free). We considered the change between baseline and follow-up (average of 2.1 years)
of LV systolic and diastolic function, arterial stiffness and vital signs. The systolic and diastolic blood
pressure and heart rate were particularly improved in Good-CPAP. There was no significant difference
in the change in CAVI level, LVDd, LVDs, EF, E/e’ among the three groups. Good-CPAP was significant-
ly improved in Longitudinal strain in comparison with Fair-CPAP and Non-CPAP (p < 0.05, p < 0.0001,
respectively). There was no significant difference among the three groups in Radial strain. Good-CPAP
showed a significantly improved circumferential strain in comparison with Non-CPAP (p < 0.05). The
Good-CPAP was significantly improved in longitudinal systolic strain rate in comparison with Fair-CPAP
and Non-CPAP (p < 0.05, p < 0.0005, respectively). The Good-CPAP was significantly improved in com-
parison with Fair-CPAP and Non-CPAP in longitudinal diastolic strain rate (p < 0.05, p < 0.0001, respec-
tively). The long-term CPAP treatment improves a potential cardiac dysfunction for OSAS. The 2D-
speckle tracking imaging was useful for cardiac function evaluation.
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