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Summary

We studied the influence of bathing on cardiac function and hemodynamics in patients with myo-
cardial infarction (MI) using Swan-Ganz catheter, and using Doppler echocardiography noninvasive
indices to assess the increase in pulmonary arterial pressure or pulmonary capillary wedge pressure
during bathing were also studied.

Fifty-four patients with MI (mean age 56.0 years) were examined (19 with extensive anterior MI,
13 with anterior, 17 with inferior and 5 with anterior and inferior MI). Bathing was conducted with
patient in the supine position using tap water at 42°C for 5 min in the Hubbard tank. The patients
were classified into 2 groups; one with an increase in the pulmonary capillary wedge pressure
(4PCWP) above 10 mmHg (Group A), and the other with pressure below 10 mmHg (Group B).
The hemodynamic data and echocardiographic indices such as peak velocities of blood flow (PV) at
the right and left ventricular outflow tracts (RVOT and LVOT) and blood flow pattern at the left
ventricular inflow tract (LVIT) were compared between these 2 groups using Doppler echocardiography.

In Group A, extensive anterior MI was more frequent (p<0.05). The exercise duration time was
significantly short (6.3+1.6 min vs 10.2+2.8 min, p<0.001) in the exercise tolerance test by bicycle
ergometer. The left ventricular end-diastolic pressure was significantly high (17.8+8.2 mmHg vs
14.8+4.4 mmHg, p<0.05) and the left ventricular ejection fraction was lower (39.8+19.6%, vs 56.2+
16.8%,, p<0.01) in cardiac catheterization. This indicated that they had cardiac dysfunction.

In Group A, there were marked increases in pulmonary arterial pressure and right atrial pressure
during bathing. PV at the RVOT was significantly increased in both Groups A and B (110.3 +5.8%,,
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112.7+11.8%,, both, p<0.001). The ratio between 2 peak volocities (A and R) (A/R) at the LVIT
in Group A was significantly increased compared with Group B (110.0+24.59, vs 98.1+14.5%,, p<
0.01), while PV at the LVOT decreased significantly in Group A (92.0+14.6%, p<0.01) and in-
creased in Group B (115.04+17.7%,, p<0.001). The JPCWP was correlated directly with the percent
changes of the A/R at the LVIT (% A/R) (y=84.90+1.88x, r=0.34, p<0.05), and correlated
inversely with the percent changes of PV and the mean acceleration of blood flow at the LVOT
% PV, % du/dt) (y=138.81—3.38x, r=0.60, p<0.001; y=140.81—4.18x, r=0.48, p<0.001).

During bathing, in Group A, lower cardiac function could not produce sufficient increase of
venous return, which led to marked increase in the pulmonary arterial pressure and pulmonary
capillary wedge pressure, and significantly increased in the A/R at the LVIT. In addition, in Group
A, forward ejection was insufficient, and PV at the LVOT was markedly decreased.

Doppler echocardiography is a useful noninvasive method for evaluating the influence of bathing
in patients with MI. Bathing should be performed carefully in patients with the increased A/R at

the LVIT or decreased PV at the LVOT.
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Table 1. Clinical characteristics

Group Group
A B

Mean age (yrs) 58.5 54.5

+13.1 =+10.7

Previous MI (=) 13 29
(+) 7 5
Site of MI Extensive anterior 11* 8
Anterior 5 8

Inferior 1 16*
Anterior and inferior 3 2
Total 20 34

MI=myocardial infarction.
* p<0.05.

FrixzoEm, 5wk ST-T oL 3D
bR b olk.

1. WHREAELSHEELRBOLSE

L. 4, RIERIS, HEETHM

Table 1235448, RIEESK, BERM 2R
T EHERE, MEIIREEAE LA (A #) 58.5
+13.1 5%, MBIRBLAEIEEF B BE) 545+
10.7 35, MERICELZZD o7, FKIERK
Tk, MBEMICEZRD Lok, LDERED
BN T, JAMATEEEE »° A B 20 fijch 11
#1(55.0%), B#E 344k 84 (23.5%) &, ABT
HEIcEh otznizwt L (p<0.05), FEEEEZEIT A
B 20 45 145 (5.0%), B £ 34 f5ich 16 f5i] (47.1%)
&, BETHEILZCED bhi (p<0.05).

2. MmfTEHREIEEOE

DA%k, A BORAET 68.8+8.0/min » HER
E# 83.5+7.9/min, B EEAET 66.6+10.5/min
2 HRRER 75.6+12.5min &, BWELLEE
M L7, ABOF TR VERT, BIhb
A BECEESERE L.

FHBIARIE 13, A BERIAHT 19.6-4.7 mmHg 2
BRE#% 39.3+7.7mmHg, BEGIR L 19.3
+5.3mmHg 75 28.2+52mmHg ~& L& L,
e AEEX, ARRBET 0.1+21.9mmHg 5
BRE# 7.6+:2.1 mmHg, BE TR L 0.4+
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1.2 mmHg 7% 6.0+1.8 mmHg ~ &, FWEEL
CEZICEIML, £/ ABTI: BRACHBILT
BEdho LEPEHTH /2.

IERIME X, A BGERAT 118.8+17.3 mmHg
»HiRRE# 137.5+21.2mmHg, BETIRFEL
< 122.3+122mmHg % & 132.5+ 144 mmHg
~E kR, EobLEHEE, A BEEe 448+
0.85 [/min/m? » HEIAE#% 5.44+1.08 [/min/m?,
B#ETIXEI LK 4.67+1.08//min/m2 & 588+
1.25/min/m2 ~ L FEITEML 722, WTFh bl
HECERELBD Loz,

Hs®mamaE s bic, O, MshRE, Hsh
REAE, FEE, IE, DAHEL LESL? I
EiApifEIcE L.

3. EBmARE RS

EBART & RFICHET LIcHRED VT4 —
7= X 2 EFENZBREESARTRERT, T0&E
BhiErsf], METs, VO, max # Fig. 1 (TR L
7-. EEh R X, A#E 6.3+1.6 min, B 10.2
+28min &, ABCTHEEICED - 72 (p<0.001),
METs iz, A # 6.2+1.9METs, B g 6.3+
1.6 METs, VO, max %, A g 20.6+7.0 ml/kg/
min, B 22.5+5.6 ml/kg/min &, WEERICE
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Fig. 1. Comparisons of duration of exercise,
METs and VO, max between Groups A and B.
Group A: JPCWP=10 mmHg, Group B: JPCWP
<10 mmHg.
*¥** p<0.001.
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Fig. 2. Comparisons of left ventricular end-
diastolic pressure (LVEDP) and left ventricular
ejection fraction (LVEF) between Groups A and B.
Group A: APCWP =10 mmHg, Group B: JPCWP
<10 mmHg.
* p<0.05, ** p<0.01.

Table 2. Findings of coronary angiography and
left ventriculography

Group Group
A B

Coronary vessels with 0 2 4
over 75% stenosis (no.) 1 vessel 8 11
2 vessel 4 12
3 vessel 5 7
Dyskinesis (=) 13 32
+) 6* 2
Total 19 34
* p<0.05.
BRI ol

4. DWW 7 — 7 VRE (B B L OEBIR
SRR RO

EIAAT L RREICHEST LoD Y 7— 7 ViR
£, EEHEERHYE (LVEDP) b AEsERHR
(LVEF) % Fig. 2iz;7L7%. LVEDP 1, A
17.8+82 mmHg, B#f 14.8+44mmHg &, A
BCABICEETH -7 (p<0.05). %7z LVEF
i3, AEE 39.8419.6%, Baf 56.2+16.8% &, A
HTERBIZEMETH -2 (p<0.01).

Table 2 ic EEIIRER L EEERFTRETT.

— 530 —



75% LAEOMRELBEE LT 2 L, THIRBERK
BT ABL BRETEREEZEI Ao L2L,
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5. AEFHEO B M H K #EOEL

ELYART 0 AT B 1) 2 EEH B O
% 100% & LB, Rind, Hstkomiiik
WEOE(LRE Fig. 3R L. RIEH AR
110.3+5.8%, Bz 1127+11.8% &, Wgks b
EERERER LN (& b2 p<0.001), Wi
BIcER D b o, HIBHRIE A B 1084+
5.5%, Bt 102.4+16.2% &, BSHICHEELT
KETLk.

6. ZEEFAKD MFEREROEL

Fig. 413, EERAKIC BT 2 2FERAKES &
UL EBIEERE o it HREE R & A), BXUZ
ol (A/R) 22T, BREHMEICH TR
(FhZh %R, %A, %AR) &7

%R 1FEAS AR 111.2+19.3%, B 117.9
+15.5% &, WEELbLICHEEREAEZRLEY
(#hEh p<0.01, p<0.001), FEEFEICEZBD
feinote. MBI AR 97.9+14.4%, B B¢
105.6+12.9% &, BRPICHELTET Lk
%A FiEEH AR 120.9+26.1%, Bt 113.5+
148% &, ML bFRICEA LR (L DIZ p
<0.001), WERICEZRZEDr o7, HIBEHKIC
% A g 1107+19.0%, Ba¢ 104.0+13.8% &,
BEhicHE LTIE T L. %A/R &, BREETR
st 98.1+14.5%, H®#E 99.7+12.0% &%
feasiehroledizxt L, ABETERRS 1100+
24.5% rHEZIC LA L (p<0.05), Hakd 110.6
+18.7% & LR FHE L.

7. ZEEFEH IO BRH MK HE Dk

EZETRH BT 81 5 BRH MG H K B O IR BT
Bt 2 E{bRo#Bw Fig. S ikl B
wih B gT 115.0+17.7% L HZic LA LA
(p<0.001), ATz 92.0+14.6% LHZIET
L (p<0.01), MgERT oA &£ % 58w 1< (p <0.001).
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Fig. 3. Changes in peak velocities of blood flow
at the right ventricular outflow tract.

Closed circle (@): Group A (/PCWP=10 mmHg),
open circle (Q): Group B (4/PCWP<10 mmHg).

*** p<0.001.

R A A/R
160} IGO}~ T -

130
140F

" =120F
120} 120} 1ok T
F "I \‘\1 l
100 100f 4o’ 100} ¢ee) -
before during after before during after before during after
bathing bathing bathing

Fig. 4. Changes in 2 peak velocities (R, A) and
the ratio (A/R) at the left ventricular inflow tract.
Symbols: see Fig. 3.
* p<0.05, ** p<0.01, *** p<0.001.

Hiagiz Atz 95.7+12.1%, Bafix 104.3+
15.4% <, RIRAIEICE L.

2. BRIk HBIREAELREL OFEELE D
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HBAE LRI (APCWP) L L, Zh LERHAE
D %A/R LofE{%E%s Fig. 6 iR L7-. WERE
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Fig. 5. Changes in peak velocities of blood flow
at the left ventricular outflow tract.

Symbols: see Fig. 3.

** p<0.01, *** p<0.001.
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Fig. 6. Correlation between the percent change of the A/R (%A/R) at the left ventri-
cular inflow tract and JPCWP before and during bathing.

— 532 —



180

160 | .

140 |

120 |

% PV (%)

100

80

60 -

DI RE OIRRR: O BB

y=138.81—3.38x
r=0.60
p~0.001

40 1 1 1
4 6 8 10

12 14 16 18 20

APCWP (mmHg)

Fig. 7. Correlation between the percent change of peak velocities of blood flow (%PV) at
the left ventricular outflow tract and JPCWP before and during bathing.
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Fig. 8. Correlation between the percent change of mean acceleration of blood flow (%
du/dt) at the left ventricular outflow tract and JPCWP before and during bathing.
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3 LBbhic. ¥, MBIREAE LR T
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KT 0d DR+ LEi BN A>T, O
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b, EEFAKD AR, EZHH KO MHH R K
EoEbix, MBARE, MERBAED LR 2 H#
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7=, BiAdiE 100% & LEZERAK AR 0%
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A/R HEHRIZHEMT 5 6, ZEZRHEO LR
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IHEIAIRAE LR&, JELREEL L, FEICHEM
L.

5. E=fAKD AR &, BEP, HSHIRE
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6. ZESFEHKOBRH MR AEE X, BiR]
BREAE LA THERICETL, ELAHT
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7. 4PCWP BEZ=FHKAKD AR of{bRL
BFELEMEEZRL, EEFHHEOBHMITEK
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DEXY, LHEESE O IRBREO MHghRE,
FRBhARBEAE » L& % JEBmAY I Bl 2 £ <,
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BEicod, MITEEEE Fy 7 I7—-DLxza—K
iz & 5 AE B X O B o BRH i 5 5 K 3
B, EZEFHARD MFEET & o iRat L.

FHBMREAE LR T, LENBEEENEE
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BEIREZ G L (p<0.001), Ly 7— 7 VRE
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