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Summary

To assess the usefulness of the 19 mm St. Jude Medical (SJM) aortic valve prosthesis for cases
of small aortic annulus, post-operative evaluations of pressure gradient of the prosthesis (AVR) and left
ventricular (LV) function were performed using bicycle ergometric exercise tests. Seven patients who
underwent AVR with 19 mm SJM (19 mm group) and eight control subjects whose SJM was greater
than 21 mm in diameter were observed. LV function was assessed by the M-mode echocardiography
and the pressure gradients of the prosthesis by the continuous wave Doppler echocardiography. The
results were as follows:

1. Mean body surface area (BSA) was 1.35 m? in the 19 mm group and 1.52 m? in the control
group (p<0.01).

2. NYHA functional classes improved equally in both groups after surgery.

3. The post-operative cardiac index at rest measured by cardiac catheterization significantly im-
proved in both groups after surgery.

4. Results of the exercise tests:

1) Left ventricular end-systolic volume index (LVESVI) was decreased on exercise in both
groups: from 21.3 to 18.0 ml/m? in the 19 mm group (p<0.01) and from 21.5 to 17.0 ml/m? in the
control group (p<0.01).

2) Ejection fraction and fractional shortening significantly increased in both groups on exercise.

3) The pressure gradients significantly increased on exercise in both groups: from 30.4 to 38.3
mmHg in 19 mm group (p<0.01) and from 28.8 to 36.6 mmHg in the control group (p<0.01). Al-
though the pressure gradients were greater in the 19 mm group, there were no significant differences
between the two groups at rest and on exercise.

It was concluded that the 19 mm SJM aortic valve prosthesis was acceptable in size for small
aortic annulus in elderly women whose body surface area was less than 1.47 m2.
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ERITLT & . SEIOHFED B Z ® 19mm
SIM #EHOREZRMF 2L THSE. 20
e, RN hF—F ik, DSy rF,
BIOVLT a—Fkic & Y £ MFTENELE RE

L, &5tk 2 FEREBERICIHESBATC X %
EEBELATHREEZEZ M - Fhza—
th Lgi Doppler iz X vk, Witz
T-o1-.

XWREFHE

L 3t %

Bx offigic 81 5 SIM KEFRFHIZ 2 B
BrEHTTHT, £0H5H 19mm SJM F#
KX YVERBREIT-20RIIFITHS. AW
Tz D 9 fild, itk 2 ELLERRB LR 7 E
#l 19mm ) ExHE L. B LLT
21 mm gL o SJM % 8 451 (21 mm : 6 {5, 23 mm : °

Table 1. Patients’ data
Case Age Sex Aortic valve Prosthetic valve BSA
No. (yrs) disease size (mm) (m2)
Group A 1 39 F ASR 19 1.45
2 48 F AR 19 1.47
3 52 F ASR 19 1.23
4 52 F AR 19 1.30
5 44 F ASR 19 1.46
6 48 F ASR 19 1.34
7 64 F ASR 19 1.30
Mean+SD 49.6+7.8 1.35+0.11*
Group B 8 35 F AR 21 1.45
9 40 F ASR 21 1.50
10 24 M AR 21 1.69
11 58 M ASR 21 1.48
12 55 M AR 23 1.67
13 55 M AS 21 1.63
14 38 M AR 23 1.49
15 37 F ASR 21 1.33
Mean+SD 42.8+12.0 1.524+0.13*

BSA =body surface area; Group A=patients with 19 mm St. Jude Medical aortic valve; Group B=control

cases with 21 mm or greater St. Jude Medical aortic valve.

*=significant difference between Group A and Group B (p<0.05).
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Table 1 iz57"3 % 9z, 19 mm BEXEHER
49.6+7.8 1%, 2Fl&M T, AREHETEY 1.35+
0.11 m?. #fFRiHTIx KBIIRF A2 (AR) 2 41,
KENNRFPeFEHPAG AL (ASR) S5HTH - 1.
—7, WBEEOTHER T 428£1208%, BS
B, &t 3 fl, FREHEGEY 1.52+013m?
T, I9mm IV EEIC (p<0.01) KTH-z.
TR 1 KBhARFreZE (AS) 14, AR 44,
ASR 36ITH 5.

2. F &

L. 4f5d0, #i 1 » B ORHEEREERE

WRTOEZHEEDIERE L LTLOH 7 b bOMREK
CD, D F =y v Fh b EEBEHR (%EF), O
T 2 — {7 b EEZFRAMEHE AR (LVEDVI)
Bl kE=EEE (LVPWT + IVST) #kwic.
CI, EF BR—DFET, Mgl » B oA THl
L. ¥l s ADBO ERZEERECHE
by, M E—FRihza—FEkIY6 3B Lic
WifT L7edd, AFSCTIRHiE 2 F% OREME O »
DRI L ¥

2, Lo —[ER X OESATRE

L= a— MR Aloka 8 SSD-880CW
AL, BERORBKRBER T 25 i
35MHz < & 5. EBHARE, L 2 £ &
7RER T AT - 2. BAL B #5 8 ergometer %
v, 25W 343R, SOW 34/nE 6 45/, £
BEOATE X, AL 6 HEAREO L
% (HR) X0 M £=— Kb za—Ehrs,
LVEDVI, E=iviERMAR R (LVESVI), 1
ELC GRS (SVI), Cl, %EF, Z2ANFREHR
(%FS) & k. #fgH Doppler = = —Fkiz,
2T & £ 0 KRB By Gl L.
Z O, KBRS 0@ M & #Efis Doppler
beam DORRFAENRTEBZRYV/IELARB IS
BT oS E AL L, &b high pitch 7 Dop-
pler audiosignal # §EHz L, 7233 2> BEpE 7 Dop-
pler signal » %55 h 5z % peak flow velocity
& U7, EfEE Doppler = = — DG ESHA

19mm SJM iz k3 AVR OEFERAE

Table 2. Clinical data of patients

Case NYHA class CTR (%)
No. Pre-op Post-op Pre-op Post-op
Group-A 1 111 1 61 56
2 111 1 65 55
3 IIT 1 61 50
4 III I 75 74
5 III 1 52 46
6 v II 70 60
7 III 1 52 55
Mean+SD 62.3+8.6* 56.6+8.9*
Group-B 8 III 1 57 52
9 111 1 51 49
10 III I 56 55
11 II I 53 48
12 111 I 55 52
13 1I I 46 45
14 1I I 44 48
15 111 I 56 59
Mean+SD 52.3+4.9 51.0+4.5

NYHA=New York Heart Association (functional
class) ; CTR =cardio-thoracic ratio.

* significant difference between pre-op CTR and
post-op CTR in group A (p<0.05).

FTElR X CARRHCITY, FRBEEE PG) o
BHx, Hatle 5V X 555 Bernoulli T
% P=4Ve (P: E#kzE, V: peak flow velocity)
rHWTfT-o 1.

RERBIFHELBEEREETRL, AEE
REICIX Student’s t RREZHAVvic. 72 ISHTHl,
Wikl » AR ORHHOERBERE L, K2
EPLEERIBE L IEER 0 BEEE, EBARROL
EHEERE A L O, Bk 5HETOHREIE
ZESWTWER, Thd 0 REMEO R G
¥, ThZhR—FEC X o THL Wiz FHIE
DB THEITL 7z

& e

L EERERS & UHRERSG (Table 2)
BEREROEE L LTk NYHA %%, K
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Table 3. Pre-and post-operative left ventricular (LV) function at rest
Case LVEDVI (ml/m2) CI (J/min/m?) EF (%) LVPWT +IVST(mm)

No. Pre Post Pre Post Pre Post Pre Post
Group A 1 67 63 2.48 2.80 81 76 16 19
’ 2 96 60 3.10 3.93 74 69 18 20
3 79 57 2.78 2.82 48 67 19 16
4 54 50 2.20 3.30 75 74 18 14
5 60 57 3.49 4.26 93 87 24 18
6 53 44 3.20 3.58 74 35 26 20
7 158 46 2.80 3.13 48 72 25 21

81.0 53.9 2.86 3.40 70.4 68.6 20.9 18.3

Mean+SD +37.2  +7.2  +0.44% +0.55%* +16.7 +16.2  +4.0 £2.5
Group B 8 182 86 3.16 3.48 65 67 18 22
9 66 77 3.59 3.10 94 70 18 16
10 118 59 2.70 4.20 44 64 18 18
11 96 63 2.20 3.95 70 79 25 25
12 129 95 3.08 3.96 60 76 26 22
13 79 66 3.72 5.24 85 84 27 26
14 105 81 2.50 3.95 61 60 18 24
15 88 43 4.80 3.90 62 35 21 22

107.9 71.3 3.22 3.97 67.6 66.9 21.4 21.9

Mean+5D +36.2%% +16.7%* +0.82* +0.62% +15.6 +15.1 +4.0 +3.4

LVEDVI=left ventricular end-diastolic volume index
catheterization ; LVEF =left ventricular ejection fraction;

echocardiography.

by echocardiography; Cl=cardiac index by cardiac

LVPWT+IVST =thickness of the left ventricle by

* significant difference between pre-op data and post-op data (p<0.05); ** significant difference (p<0.01).

WREE L LTLEE Fvic. %o ER
% 2 FELRBITRD 1.

19mm gt NYHA Zpsasiman IV g 14,
III B 6 il & - 7o f74% T1 BE 145, 1 & 6 fsilic
WE L. DM ARG 62.318.6% 2 b1tk
56.6+8.9% ~rHEIZHE/I L (p<0.05).

stR#E» NYHA H8asfai 11 g 44, 11
EAHTH -0, iRz I EokEL .
DIRERHERARETH - 2 (BlFRiT: 52.3+4.9%, iF
#%: 51.0+4.5%).

2. 1AL Wik 10 AORBEICHSITZESHERE

i (Table 3)

19 mm gt LVEDVI 34537 81.0+37.2 ml/m?
Thoed, #Hitgix 53.9+7.2ml/m? L /MEM

4

BROWEbOD, HEEZ2»P o7 CL 34
B 2.86+0.44 l/min/m2 & 54 3.40+£0.557/
min/m?2 ~LHEIZ (p<0.05) HEL. EF &
TETH o7 (fiF: 70.4+16.7%, 474t : 68.6+
16.2%). LVPWT+IVST 3, 473 20.9+4.0 mm
it 18.3+25mm THE/MEMICH o 12, F
BEERROhE, o

stB#E» LVEDVI 341 107.9436.2 mi/m?
P 71.3£16.7mlim2 ~L, AHEICHE/NL
7z (p<0.01). CI x## 3.22+0.82/min/m?2 3>
L 3.97 £ 0.62//min/m2 ~k FEIiZHEML
7= (p<0.05). EF 3ARETH o (Jifni: 67.6+
15.6%, ##4#% : 66.9+15.1%). LVPWT+IVST iz
BREARBIZ RS bz d o 7 (gl 214x
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19mm SJM #iz k3 AVR OEERE

/min group A group B
P<0.05 P<0.01

76.919.4 91.0+13.8 68.4:13.9 76.8:12.5
110
100 u/
90 g /
80 . —‘r / I
" . D / I
B . J /
0 Rest EX Rest EX

Fig. 1. Change in heart rate (HR) at rest and on exercise (EX).

4.0mm, #i# : 21.9+3.4 mm).

3. WMR2ELIBOTHES L VEBHEMNT X M
DIRERH

1. D% (Fig. 1)

19mm BPCRIEHZED 76.9+9.4/min 2 5H
fils 91.0+13.8/min ~ L #8172 (p<0.05). %t
BB Cix 68.4+13.9/min & 76.8+12.5/min
(p<0.01) ~r#EhmL 7.

2. EZETERYIAMRE (LVEDVI) (Fig. 2)

e 60.0+9.0 ml/m? 2RE##E 59.3+9.7ml/
m? iz, 7o BENIEEEE 62.8412.2 ml/m? 3,
£ 6711121 ml/m? ©, WTFhoBLEE
EZxRDY, EHAMIC X 2MATOBRI VA
weEzobhi

3. EBIERYIAREGRS (LVESVI) (Fig. 3)

EpkE 21.3+51mlm2 5 AR 18.0+
5.4 ml/m? (p<0.01) ~, HEEETIZ 21.5+6.6ml/
m2 $ 5 17.0+6.6 ml/m2 (p<0.01) ~ %, WwFh
LEEEY L.

4. —ELHEHEEK (SVI) (Fig. 4)

e 38.74+5.5 ml/beat/m? 7> & HHTEE 414+
6.0 ml/beat/m? (p<0.05) ~ L HE M L. *

7z, XtBEcx 41.3+11.6 ml/beat/m? %5 50.0
+12.2 ml/beat/m? (p<0.01) ~ L FZEDOREMMER
L.

5. RE (CI), (OR¥ng (4CI) (Fig. 5)

LHelE 2.97+£0.54 [/min/m? &5 3.71+
0.317/min/m? (p<0.05) ~ L FEOHEMAR > h
7. SBEETIE 2.79+0.79 I/min/m2 A5 3.81+
1.01//min/m? (p<0.01) ~ & FE <8 L 7=.
AC1 o3 MEEc AEEIRoh ad ol
(0.73 l/min/m? vs 1.02 [/min/m?).

6. ZE=EBHHHE (%EF) (Fig. 6)

L 64£5.1% 25 AR 69.9+55% (p<
0.01) ~, tFBEET 65.3+11.2% 75 74.5+10.1%
(p<001) ~&, WFhLHEHEML 72

7. EBNFEMHER (%FS) (Fig. 7)

Lpwg 35.1+£3.8% b AT 39.7+£5.8% (p<
0.01) ~, %EEEEE 36.1+8.3% » 5 43.5+8.1%
(p<0.01) ~&, WFhLFERICHEML 2.

8. AIL#E#HZE (PG) (Fig. 8)

PG 3%#%mr; 30.4 +88mmHg » & & ik
38.3+11.1 mmHg (p<0.01) ~  HEICHIMLI=.
FlRBRTIE, REHR 288+5.3mmHg 55
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group A group B
ks
mi/m -
—
% 62.8+12.2 67.1:121

N.S.

80
60.0+9.0 59.319.7

0

0
%
70 o
60 -
o\ ]
50 ©

.\o

Rest EX Rest EX

{s]

(s}

Fig. 2. Change in left ventricular end-diastolic volume index (LVEDVI) at rest and on

exercise.

ml/m
a0 group A group B
! (
20
'\ x |
.\.
\.
10 4
21.315.2 18.0+5.4
|
P<0.01
21.5+6.6 17.0+6.6
|
P<0.01
0
Rest EX Rest EX

Fig. 3. Change in left ventricular end-systolic volume index (LVESVI) at rest and on
exercise.
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ml/beat.m’

70

60

50

group A

P<0.05

38.7:5.5 41.416.0

—

19mm SJM Fiz X 3 AVR OERERE

group B
P<0.01

41.3:11.6 50.0=12.2

—o——
pb————o——

QRN

30- T
Rest EX Rest EX

Fig. 4. Change in stroke volume index (SVI) at rest and on exercise.

Cl

Cl
Vmin/mt p<o.0!
6.0 2.79+0.79 3.8111.01
5.0 P<0.05
 —
2.9710.54 3.7140.31 ‘\'
L
4.0
{ o
T . T Z‘j l
3.0 [}
l a
2.0 [ ] l /
Rest EX Rest EX
10
ACl roup B
3.0 group A group
20 0.7310.67 1.02+0.71
: T .
1.0 . ¢
: |
' :

Fig. 5. Change in cardiac index (CI) at rest and on exercise (upper panel) and the fractional

change of CI (4CI) on exercise (lower panel).
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%
90 group A group B
80 E;;:zzszff
/ T o
Ps /
" /
o
[=]
60
) o
64.5:5.1 69.945.5 -
50 |
P<0.07
o
65.3:11.2 74.5:10.1
| E— |
40 P<0.01
Rest EX Rest EX
Fig. 6. Change in 9%, ejection fraction (EF) at rest and on exercise.

%

60| group A group B
50 . ]’

/. |
40 '/ ]V 78

.74 o

?ét
30 o

35.1:3.8 39.7+5.8
P<0.01
20 36.1:8.3 43.5:8.1
P<0.01
Rest EX Rest EX

Fig. 7. Change in fractional shortening (%FS) at rest and on exercise.
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group A

mmHg P<0.01

30.418.8 38.3211.1

60
50

40

20

19mm SJM Hiz k3 AVR OmfEEE

group B
P<0.01

28.8+5.3 36.6x10.3

10

/
30 I i |

Rest EX

Rest EX

Fig. 8. Change in pressure gradient at rest and on exercise.
PG =pressure gradient calculated from simplified Bernoulli equation.

s 36.6+10.3mmHg (p<0.01) ~&FEic
L. ZHR, AFROoVThiZsWwTy,
19mm B0 HBEEZ RTEAIED 5,
BEER ot

z #

SEEE, KBRS/ M+ 5 AVR gk
<, REHEAHET->T 21mm %23 23mm
UEDATRERAVEZRED, 5z 19mm
SIM #iz X5 AVR CLRWONE, RBOS
PRBEVLZATHS. Fxix, TEUEROK
MT HESES RSP, @RS 1.5m? Bl
ToEficEhE, 19mm SIM #2FHLTRE
WIERERELNETHH I LEXTE .

19mm FH% vz AVR o#45 %, Wortham
59, 12~691%, hEEH 1.0~1.70m2 o6
HEHT, i, OV T —F VIREIC X 5K
DR KEBZE R FY 16.7mmHg, FHHHHH
AamE#iE 1.22 cm, ESHATHRORKERELS
7y 32mmHg <, fho ATFHL LTl
T BF Choc L MELTWS. Lal,

Z0 6 i3 EREENS 1.68m? L HBHK
v 16 ZBEMFILSEATE Y, LEHENE
G Ic LY 5.64min 25 9.0//min |z %1
L, 2okd ALHREEZL 25mmHg 225
56 mmHg i2#finLTcws. Lich>TZ OIEHF
TCRAPBHTONR Y OWERENEZ LR, T
D X5 hEREEOK EWEWIEBIR R B
LT, SIM #Th-oTh, 19mm HRick3
AVR 3 4%5k valve prosthesis-patient mismatch®
PETIEREEEZELTIVWSLOLEELL N
%. 7% Schaff 57 19mm o Bjérk-Shiley
Ricrs BN E 12~758, AREHE 113~
2.22m? (3 1.64m2) o 43 FEHIFTF, 20D
b 24 BlOL D T —F VRE T I3 RRE RO ERE
213 0~45mmHg (E¥ 16 mmHg) <, = off
BAEREREICHEL, ¥ AP HF0EE I LY
1.06cm? ¢, WRIT REFERETho BT
%. Revuelta 58, 19mm ¢ Ionescu-Shiley
Fr AW RBHRO 4 EFT, LDIF—FLRE
2 X LR ERZE R 15.0 mmHg, 5%
AEiz 1.34em? TH Y, Z ORBKEFRFEH
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PNl BT 5 FREBRMTICEL, F—BIRE A3
LLTW3.

AHBEFE AR5 L, FEHLZ 19mm S]M
# 20 Efl T, LREFOERE Doppler #: T
346 mmHg 0OFESENFEET 2L 00, ERH
DT 3 — B & B ERBEE ER A &
EFEoTwic=, kARESGZ, 19mm
Bjork-Shiley F 16 f], 19mm SJM # 9 5l
BB ®E L, E&kEH 1.5m? UTFOEHT
b, 21 mm PLEo A THEBRFIC B L TE
BRERE L RVWELTWS.

BEHBE oY, F 1 Ers 9%, ARE
# 1.1m2 5 1.60m2 (B 1.39m?) o 9 fEfH
LT 19mm SJM HEHEMEHITL, =HE
B 1T 5 KR X OEBARREOLY T —F
NMRERED 5, 30 FET% THEKREH 1.42m? 2L
F, 40 myisgc 1.6m? PITFo iEphz, 19mm
SIM #o@EEL RV ELLEHRELTWVWS. L
L, BRKEBRZETZLHRK 0~43mmHg (¢
¥5 23mmHg), & fiF 20~76mmHg (E
37mmHg T, »7% Y EVEREE R TEMNSE
FhTwna.

DX iz 19mm HREHRFHEOBRETREFT
bBLTHLOLHBH, WEC IV EREEHED
EH2EBKEL, H/AT 1L0m? FKT 222 m?
R, GREEOKEWEFICHTS 19mm
AMERICRBERARE ST WS, HMNESWI
19 mm Bjérk-Shiley #ic X 5 AVR THigEL
MHBERBICHE -2 Y, ERHIC AR L 7 E
Bl EBRbN, 20k 19mm 44 Tk
%5 AVR TRA+HT, FRERIERHFSLEL B
HLTRY, B TRFPIILRNE B0 2 BER
%< i oTWB, thik i3 Bjork-Shiley 19
FEFOLHF —F VIREIC X ZRHA»L, ARE
2 15m? P EoEFT 25mm HFEHAWSZ
LR TERTNE, PBILRNTE BES 2 LEN
HY, ik 14m? YT ERICx+ % Bjork-
Shiley 19mm ¥7ix 21 mm HFEH#F TOAL
FEBRZE L, REHRHTEY 33.3mmHg, EEHAR

B 453 mmHg ¢H oo LiRRT W3, %7
B 59130 2 —Rgks X UiERER Doppler #:
I &3 RRBRFORI 21TV, AREHE 1.5m? R
<1 21 mm Bjork-Shiley ##% Fv, EAREE
BRERCHRHIERTEITI L LT 5.

0 XD BRI O At L, iRk
Kffix, %5ERSPETMEIEFRAIREREC X
5 REERE O REMR, Sy FLL
TR % BROES A LA O AN CRIER &
D, (IS YBREY RFEHRFEESALTLLES
T, MBCERCEHRTEEE BET 6
BHERDH 5. &5 IRWTFhO MRS KBIRERTR
BN RBEVWIREARD Y, BERSCHET
AR MR L FEVEEY. R FmoAIKRILE £
SBMED AS flicimEiEnEn b, iR
ERWEITO LTOMBERTIE D32, hRmH
DR EWERF TR FBILRTOLERE L H B b0
LEZTWS.

BxEEHIcET 5 19mm S]M FEEF O
Dste, ESMARER 2 iz Licky,
19mm SIM FH&EH T 2BEEOREICIT, K
B0 472 b F, EHARRORFEME 52 L3
HELELZ. BREWTALIARPEYLYA X
ThHNE D PO AT BEE LY Bl s,
iz, 1) NYHA 53 (BRRRER) & 0RE,
2) ElBEREORE, 3) EREEOHY, 4)
EB AR OERE Doppler =2 —Ekick 3
ALFEBREREEZRALTHBITRETHB L
E2TW5. ¥, = LI ATHRESREIEHA
O EBZE ORIEN, BEEE D quality of life
DIELRB LT HBEPL, ThIZOoOWT LEE
HEITIRELDLEEXTVS.

KBIRFAALICISIT B 19mm SJM Fp@E#af| o
EEZEOBER, DITF—FVREBEICIZbON
£\, Bk L7z Wortham 59 o g <13 ¥
16.7mmHg ¢ &% v, —J5, Fx DOiEE#EE Doppler
Bz X Ex¥Y 308mmHg <, 2hkv i
PRYBWMEVEHRBIE . 20ROV,
Berger 519, K{EE 1913, #frik Doppler g
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ORI, WA REER - KEINREHE
HEBSEY K+ 5 b0 T, FhicES ERE
BLAF—FAREOZENERRY, PRV EE
PRTWRERDZELTVS. Be b, FR
oo ESER 18 2 58 Doppler 23X Y IE
e EDEATO REE KRLTWD L L.
=R, AKEER 51913 19~23mm S]M o %
HEERKERZ I VY 30+9mmHg Ttho
L, ¥cFHLY0 R X5 Bk FHER
344mmHg ThHoil LT3, Bx OTHE
¥ 304mmHg 3zhboHiEL BER%T
bote., ZOEIZEL, FBx NHITL I ERER
Doppler #iC X 5 EBATR O EBEFHRORE
e Roh ¥, SEBENCFIAshs~Eh
EThHhHLELTVS.

ERFIEEAICH LADFREESIRKEWE]
ERbHBb00, AR R Y, TAMECH
BENd 5. o > b7, Bjork-Shiley Fi
tilting disc o7z, SJM Ficl LTHOBRKA
EARNS L, FOBBMLHEL AL T VAT,
¥ 7z strut fructure OEWEHE L H 5. —F, SIM
Fi3 tilting-disc Fic LpLFEEFE L, MWITH
ZHCEN, ERmAE, RhedictEBhTs
D1, Rx ORI LIRE» S b, &k, FKE
B & 0o—@ERMENO BEICBRIE, BNl
REEFET B HICBITSAVR zELBLTWS L
nLEIZLNSE. 72, AVR itBF 344 X
» mismatch %, ZE=EHEOHEBIILL XY,
ZOFRIE, EREO MESER L ARCL,
FOMEHE, SoFeiEBRIFTH>TH
tilting-disc 7>, s AT % bileaflet Fpssp
ELHALNE LI LT, BRBEEDEIRETHS
LEZD.

*

Fx o 19mm SJM Hiz X %5 AVR o 7 5EH
i, WFRLPEDEO NMER (CES 4R EH
1.35m?) LETH ol WEOEERRTE, B
BRE, YaX s REl0EHEToTnEHERAR

B

19 mmISIM Fiz k% AVR DOimhEmiaE

{, REANTO BEEFEHAANO BHIETHY,
A [EIfifT L7 ergometer i X 3AFE, BBk
BUKERFETH ol FLKHIER X UES)
AT ERBIEL BIF T, ALRERZELHE
b LEx LN, UTOBAD»D, HE
DB oERER 1.47m? (FH 1.35m?) T TRl
FOREEE BEktticRBhE, 19mm S]M
Bix, REHMICH LTZRTANRLRLBRELR
YA A THBLEELDNS.

® #

KR Fdm e Nlicst+ % 19mm SIM #
AVR ofRtEE itk 2 L Lo flicowT RE
F 5w, U 7HE 21lmm P ko SIM £
x5 AVR f] GeHRHI) 8 filic 3 L, #Hidis X
Uitk 2 F O EZHEEE, B XU HEKRE er-
gometer iZ ¥ % IEBH AR OEEME L ATHE
BEOHRAEITo72. AFEIZO M £— K=
a— Mk X Y EEBEES, 2 EFEK Doppler =
a—-REE YV ATHEREE RO . 2 0ERI
UTo@EY ThHote.

1. 19mm RERABEOEHERIT 49.6 5%, &
FEHE 1.20m2 5 5 1.47 m? (4 1.35m?) <,
2R TH ol BHBEEO LHER T 42.8 1%,
hEE#E 1.33m2 5 1.69m2 (E# 1.52m?)
ThHote.

2. NYHA a4fgh IV g1, 111 EE6 4T
ot itk I ELH, T E6HILLY, 3
MEec bRl IIT g 440, 11 BE 4025, #ige
Bl I EEicE L.

3. TEEEOMRE 2 b A R E R,
WREL bARICHE L

4. EFARRO EE#E O 55, LVESVI
i, WTFhoRHETLHEL (19mm B L%
21.3+52ml/m® HAHERE 18.0+54mlm? (p<
0.01), %} FREE : 21.54+6.6 ml/m? p» & A fEs 17.0+
6.6 ml/m? (p<0.01)), 19 mm Bz WT b EEE
ATMOEMOBEZBENLO LRl S K. AT
FEBZI, 19mm B CTLHEFEY 304 mmHg
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HAFREEY 38.3mmHg (p<0.01) ~, *H
T 288 mmHg 23 36.6 mmHg (p<0.01)
~ETEELARIEMLE. 19mm #ojns
EEEZRTEAICH o e D, ZFEE, ATRREO N
FhLMERCEREZEL RO ol

EofER»S, AREHE 147m? (£
1.35m? DIFC, @% O HEAELELPEURE
o#tEicRRE, 19mm S]M R HALEZ L
ERFYA X ThBLEXIDNK.
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