Continuous measurement of myocardial oxygen
saturation using near-infrared spectroscopy
during warm blood cardioplegia
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o TF 2 ESERA B, FREAH%
FEHL, BEB L UFERKE L 2.0HBEZHLET 2
& ¥ 3 continuous warm blood cardioplegia
(CWBC) REAEMATHERIGAENTH Y, Lp
UEREIIR S A SR B LT iR, KBHYARICE
MEF 255 o LHREROER L —RELY
B ENEL, 85 R OTHRER % HRIC
SEHEYR T % intermittent warm blood cardioplegia
(IWBC) &, HEBB L UCEERHFETCCWBC L X
BEOTOHELEEN TR, LeL, 2OEHR
SRR 10~ S BET, BRIENERCE TV
FFARFR I <9, BREBMKE X 2.0HBBEEORE
BEEINTHL3, FME LI LTI L®
IWBC i3> cold cardioplegia D.LEHBRED L >
REZSVIDBEENS,

SEbAbLIIZHEERR BT IWBC 2HEfTL,
WEFA 2R U 7ES LSRR R HE 2
A, LEBREBEER KD, IWBCIKX3ERLC
EitFoBRERBEHS DI LIOTHSE T 5.
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1. EBHE

EREWE L THEI~16kg (F912.6kg) D
ERA THEEAVE, 77 V2L 3 BB ARKE
WEEL, ARSI X 2 FAMERET> 2, G
BV LD .OEEBE, BN, BIREDCELE

F—T—F DERADHE, LHERFMAE, intermittent
warm blood cardioplegia
* T. Yasuda, T. Ushijima, M. Kawasuji (Bh#¥i%), Y.
Watanabe ($(1%) : $#IRA¥E—AF,

: SEE T S =
® q:%ﬁﬂﬂ N 85 8 i p: ARV i
x 1. CHERER

(1) crystalloid cardioplegia

L Na 73 mEq/!
K 30 mEq/!
Cl 102 mEq/!
HCO, 0.88mEq/!
glucose 23g/l
mannitol 1g/!

BER 373 mOsm/ !

pH 7.5

(2) warm blood cardioplegia

B 37°C

EREER  Na
K (induction)
K (maintenance)

120 mEq/! #itk
20 mEq/! Btk
12 mEq/! #ij#

BEE 360 mOsm/7 Biitk
pH 7.4 %%
Het 20% #iitk

EFLEEFE#€=%—L, Swan-Ganz ¥ 7 —7
PRA, DHEHEEREIEL .

heparin (300 Bifii/kg) % #IRNBESL2b&, b
TABIRBLIL, AXEBEBIRXMC X 25%eEAEREY
BEZL 7z, RARY 7L L GRLRY 7%, AL
REMATHE2ERL, ALLOHIDO~NT N2V v b
% 20~25% ICHERF L 7o, £FERRR 37C, ERE
¥ 120 mi/kg, FEFEL 60~80 mmHg & L7z,

A ERRAROERE E L, EENOHHSEER
SIRIEHIE 2 FBL 2. KEAREEE, Buckberg-
Shiley system % fv>, SEHOCHHEAER K1)
AV ARBEHLUEEEATLLHILE # 1:4 TR
&L, fERL 2 ERIE LB RER  KEIRESR D »
Za—TZ X DEALL, BREUIOSSHEES Y v AR
HMAW (F1) #ES100ml T, XD 5 SEES
Y ABERRR (R 1) 285 40ml TRRERC
AL, #OBBERESIEL, 15 SBKEIIRE
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£ 2. IWBC R miT8hik

IWBC #i IWBC #
REIIRIEHIE (mmHg) 180.4+14.2 141.4%19.5  $<0.05
LHAHEERE (ml/5/ke) 133.2+16.1  153.4+19.1 $<0.05
EZHHEREER (g m/kg) 1.71+0.43 1.50+0.44 N.S.

WRERR 2Ty, ALOHMBRESZE X 312 10 2%
fI5LeLich t, DUERIESS 80 mmHg % % 72 ¥
RTHERETH U ERD SR L 7. KEIIRER
BERR 30 RN BRI OESE L RHEC 25 &
BWEHML, HAERN L A SE 21T
7o, BBRICRIVOHEBROBRESHET 27D 0%
MBI L U, 085 % 1! @ heparin 4B RHEATH
FHERL, MBELHRL.

2. AERE (K1)

HIERBS, LEMBRCESHIECE Y —%
BT LAIE 21T 572, FEHERBUTOEBY CHS,
R LTS O B BRI [ B R R RINEE L
BART, 2ERONE LHEBORT B L,
NCHELL 72 0—8 2 BN AL EDRE TEXL,
Lambert-Beer DRI 2@H L 2 OBRKEE 2 KD 3
&, BRAESAOMBBRIENE (Sto,) B & VHER
NEZOECESHIETE 39, {EROEECIHER
BHEORNE 2 E8E AL TROTWE, Lo L
BIDRE, HEBHBES LV, HBREHICERZ Y OFEE
EXZ2DH0HRE WS BECEAENEETH -
f272%, bibhid heparin IIERNBEAERIC &
DUEOIMEE 2 B U, MOS0 BHE % R
Bz,

3. LHEMFHER

BOLOHRBRZ2EIET 2 &, FBmFIERGEL,
Sto, KIET ¥ 5. BT T58&a (%/9) EARNK

D77 75RO 3L, LHABBENEE MVo,
(m!/43/100 g L) BRALORDZZ LHBTE 2,
MVo,=1.39+a°¢c/1,000-e
2R2L, ¢ liEho~esorrg (g/l)
e SISO HE (g/ml)
CREEZEBEIVRDZ Z EHTRETH DY, LD
HHEe ZEBEAERITo 2.

II. # R

BEHRRECHRMEEELEL LIz, 28IA
TfED & BB NAISETH > 7=, IWBCHI#E DM
TEIRR: % 2 wRT. KENMRIFEHE X IWBC &1z
AFRCETLLY, HEEERRIERCEMUL,
EEHBEEMRHZ IWBCHI& TCEEEZ I h> 2.

BIGERERESE L MEEF O SO, DEE *
X 2i2RY, Sto, it WBC AR SP Iz %2R
L (72.0+6.4% 83.7+8.1%), #REKLSPIE
BEOEBETHEHME 2R L /2 (83.7+£8.1%— 82.4+
8.3%). ¥R L2 ETEREEILT 2 L Sto, 3F
BZ{ETL, 19 73.446.8%, 253%65.0+£5.7%
ERD, 5,5 10 DBICS5% BIET TS F—izZEL
72, Sto, DI 7 X0kl IWBC ELEEOLEHD
BRMBREE, 2.02+£0.84ml/53/100g LB TH-
7.
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N, BT 304 TCRESHETH D, EmMHEEE
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DB EEEOHIE & noncoronary collateral flow
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EHL, 2H5RALLFERESBVWESPAT MY
Uy +EWIHE NCCF @iy 59, HiBOELE
ROBERBEZIC B T NCCF 3553 Rt
TREFELEbh 3,

bhbhORD I LFHBRZERR I TR 2.02
ml/53/100 g LEFTH D, HEOWEF >N~
FaEpok, X2y —TOLHBRREEERE M
WEREEN L, ZTOREA» SO Sto, DIET 25HE
LTERRDB LI bDTH5, IWBCHDLE

IHRRB I B> CLER R BT & SRR BRI AR
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EFEIDRELI ol LIEEIN S,

BRI OHRERTEREONE, FRIMELH
RERLESE L ELORERBRERTY, LHEE
BRABENESEMT 20248 ERC I VLI
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Continuous Measurement of Myocardial Oxygen Saturation using Near-infrared Spectroscopy
during Warm Blood Cardioplegia

Tamotsu Yasuda et al., Department of Surgery I, Kanazawa University School of Medicine,
Kanazawa, Japan

Continuous infusion of warm blood cardioplegic solution is often interrupted during coronary
artery bypass grafting to obtain a bloodless operating field. We measured myocardial oxygen
saturation continuously using near-infrared spectroscopy to determine myocardial oxygen metab-
olism during intermittent warm blood cardioplegia (IWBC).

In 7 adult mongrel dogs undergoing cardiopulmonary bypass IWBC was administered using the
Buckberg-Shiley system. Cardiac arrest was induced by a warm blood cardioplegic infusion of
100 m{/min for 5 minutes followed by a maintenance infusion of 40 m//min for 5 minutes. The
infusion of warm blood cardioplegia was then stopped for 15 minutes. Measurement of myocar-
dial oxygen saturation was performed continuously throughout cardiopulmonary bypass. IWBC
produced an increase in myocardial oxygen saturation for the first 5 minutes and a slighe decrease
for the second 5 minutes. After the termination of IWBC, myocardial oxygen saturation showed
a marked reduction for 3 minutes and plateaued after 5 minutes. Measurement of myocardial
oxygen saturation revealed myocardial oxygen metabolism during IWBC. This procedure may
be a useful way to monitor myocardial oxygen metabolism during open heart surgery.
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