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D MmEEIC 5 2 54 Y 700 D2
— B E (R X BT —

Al &

= &

A RDOEBPIOCHBEEE T BT, LIk
AR ZAE (R, ORISR S LT 2 &
s L EFIHL, ERUEBAKBETHEZA Y
TALCOUREMICE X ETHER RN L.
A YT RS XY, BNE{R Eo R
BT MK & 3Ric HEKFERICIER Uz, 2@
2 Fichi 2 &R T T, HERESEN
WBEICE AEMEELO®BE LR LT
fo. [RIRICHBNRKEA 4 RIEHE e — 7%
OABETICRA LR, REKTHERE L
BRI £ 5 LKA A il ERE—8 L,
BN (R 1512 X B Lo R 0 B oD SR M o O 75 L 0D
Wt LTEHTHBEEEL BRI, £, A
V7L BRI & oo THR K L o O A RE i A8 A
i, AR o TERFHETCHLIT==L T
J o5 X pEIRIMED EA Lok L
oo A Y T v R X %O RE I AR I o 41 K
i, Bk mEMERIC L VI TE B EE L S,

#®

VI, FMFH S X OB E & i B E
DHESIT LY, HEREINARIFR OGN R Ti32eh
S e EE R L OEBIRES R £ 2 &0 2EH
Y, FHECEIBEAIA TS5, REZEICRH
LCix, 1Eka o REBIIRER, /MM OEEBICx
35 EEREROEEN L BEINTEY, £
DHRTHHEFRERARBECEMIZEH Sh T
3. MAKEEEOFTHA Y T v R O ENR

il

B K B S E R AR PR

R LTHRCIRERER 2B LY, Rtk OERE E
GHT2BEORBICEH TH 2 LT 2HREDDH
32 —F, Zhnt CIIFET % B Mo i it
FILIETXEI0EEOL L LEVTEEX
N, HEREGRBE S L MFEN T 5.

1, ABWECICHE I AESRE (F—F 7
Z74) &, BEESC ST AKERO MR
BEAMMEEEE@RE LS, Moz
AL EN S & #FIH L, FEEREIC AR o ik
AW BT, TCIRIALERIGH A ST
WBRY LoV —ES T 74 2 OB MREE I H
WM ISR T35 2 ek, Ekolk
TRz EhhotA Y 7L o D0LH R MmE
Wic bz »HERIFREY, EiEMicHT5C
EWRBETH B LICEA LI, 22T, 4V 7
LD IMERIC 52 288k Hkk L CE
EMNICFHET 5720, OIEEIRIEE ¥ & MEHR
EERIUORARBERE 2L, 20
2 — S NIET HEEEEL L.

AW HAE, (1)0HRE M & LTo
F—F7 770 OFHME, 21 Y 7 E
DA MG RAF T B O E RN O 2 AT
»H5.

HWREFZE

7-14kg oA X258\ EFH L. ¥4 3
100-150 mg %AW HE S ickiiT, 4 72
7 — v 15 mg/kg #RAESIC & 2 HKEEA #17
Sfe. BOMKEARERICN7r=0 4 04
mgkg AWK S L, AL¥®ZE (Servo
900C, Siemens-Elema, Sweden) (2 CRAEIMN-
L7z, BRIy = 5 Hr4@E (ABL-2, Radiometer,
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Denmark) 1 L QWS H 2 5#7dEE (5250RGM,
Ohmeda, USA) iz kv, BIRMKREEH 275 FE %
35-40 mmHg ICHfFFT 2 L 9 IR ELZHE L
7o, FERHCEIR AR 5 s L OBINR MK3EA A
VRENEFHANKCH B L eHER L. FiR
FEEA e -7 EACTHEREREE (Bio
View 2F37, HANE) WEOETFHEHC T
BlE L, EBRTEIHREZELEELCRVIIEE
L.

PR BASAE B 2 B\ CRESR50%, EHE50%
THERF L, BMAMERER S I L RIREOES &
R L7z, HEMERICHER I Y 70000
B IMER A A SR CERACEIZE L, &
gL, THREKICE RS MEEE
(Fisher-Pikel, New Zealand) %3 L ChHnia L,
ANIMERIC X BRI 2051k L7c. HRBEEIIR
v 6Fr A7—F1LEHWAL, T4 AK—HFF
WIE R F v 2F a2 —+4 (Baxter, USA) #/7 LT
FPR M & 81 A EmkelE L. AR EIRIC
6Fr 77 —TVEHBEL, BWREXVOEYOK
Gzt Lre. Wit TR s LT, AR
Y v AN E 5mlkghr OMERE THE L.
FofhFEmEsHOERK (IHE) gk lic. 4t
FHREBIC L 2ERBHECLEH BN T SAM
T, 1%Y) FAA > 5ml M\ TEEMRE
w7 ERELT Lo AR L. Blefe L1TK
B PR B E I B E 12mm o &\ M
(MFV-3200, HAX®E) #%EL, LHbEL
Btz e, iR Lc. EEBIRET TS 5
VR R AR B D AME S X VD R A X0 HIBE
L, BRI 22HOHEEETVEIER L.
£ VTNV ryDA RT3 &R EE
(minimum alveolar concentration:MAC) %1.2%
L L5, 1 MAC OMR#MERA Y 7L U igEIC
TERBENOKE £ Bk, =MicEHE Lict—
ESTIABEERE (Y- HAT) EBREHIH
oA XOLE? 58 30cm OE SITERE L.
H—F7 57 4 OBPICTIRHERBS LI OCEARDED
HBEBRZTHEELLNICOT, EREANK
ZEHBEARE L CERE 22°C giRicHE L, R
FEIC 22 HIR & HT B s L OYEEBRE DIRIFIC
RET 2 E, +—F0 47 LTEHI L
HEAESz IO CHAEOE L

R (y—F 7T L) ORPICEY—F7 7

74 EFA%EE (TVS-2000ME, HA7 £E4 =7
Z2) BEA L. Bohid—E7 7 3 BEbo
HETa =2 AT LRARCET A7 —
L 2 — 4 (HRS5250, Victor) (it L, B0 f@
FHcFIA Ufe. B ix m 301 o ERflE T\,
BT 51280 — S5 L EFH L. ER
T FREEITBE2561E 3R, HEL00ME 3K T 1 3K 1325655
FTRE L. BES®EE 0.01°C L L, K
3100 L 3E L. BMIcEEH o OliEn 6
% 30 cm O REEECO0E 213 1 E R AR O BT
Wbz bhic. =775 LA L TEREKERNE,
BE» ERTBIC/E, &, #EE, 86, kK
R E & Lie, TEIREIRICHE S 205
R MFEE I+ — & 75 & BKE R & LTI
BETHILNTELOT, ZORERTHEKEZ
Thermographically  Determined  Myocardial
Ischemic Area (LLF TDMIA) &L, ZOMEE
OBALD & DR MR OZE L &R 7.
P—ES T 74 KEHLOBEBRESEX, Thnm
FFEOANERBEN LT O NEBRINIL
MREA A REAES, BEREREES X UK
BT = — TICHER S AU R SR I 2 oo
EfE & i, HED HPIB™ [ o4 —T7 =1 2
#NHALTarta—% (HP-9000 » Y — x340C
+ 7, Hewlett-Packard, USA) I ERRITA S
Lc. SEEREE, (X0 fEk, =ik, 1Y
T URE, DHKEAACRBERS IO
TDMIA » 2> 2 — 2 OEFERREBEICER
e EnsE 912 E2a—4D/ — Fox
TERIOY 7MY =7 2/BELL (Fig. 1.
TDMIA MEifgix, 2o 2 —ZICHRDIAALREY —
75 LlEHRIH TDMIA #HEREE Y 7
MY =7 TEBMER L, ZoZEETHENDT
SOmMEE LR DI, BRmE, O
HE, WAKEEEEE, TDMIA 7 Fo#EEEIT,
A2 —FORFEBIZMN LY FERSNB L
[FIRFICERGLER I S IRTE L, RO@iTicft L
7z. TDMIA OFtHEICH 7z - TiL, SEIRAERIC
Al Eodit i Lo AIWiEEEhi
WEOBE L. £, DESAEREICKELBE
# L, TDMIA FlEEICLE & &1 LIcEEICE
300> TDMIA D-F#fE &K o 7-.

FhaL, 255HOA X ELLTFO 3BT TIT-
1o,
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Video Casette Recorder

HPIB™

*EWS H/P-340C+

HPIB™

A/Dconverter PS-9351

T N

Ins red/Ex ired Gas
P p § i Cardiac Output 1

Concentration.
RGM™ : “MEV- 3200
ECG, Heart Rate, 3 pH meterx

Blood Pressure, Room&| KRO
Esophageal Temp. |

BioView™

Fig. 1 Block Diagram of TDMIA Analyzer.
The thermal data are fed into the
computer via HPIB™ interface, com-
bined with the
variable and isoflurane concentra-

hemodynamic

tion.

FR | —REMOEBHREXRICLZY—ETF
LZEAE

A4 X AFHAFR L. 6L EiCbhi 5 EH
RO —F ST ELEDIIICHEIND
OB L TEHEN 272, FBRI~DXE L
LT, BEREEEERE LA OMmBLEER L
FF 1MAC oA V70 L il TR L, 8HF
Bz bt » T —EE M, Oink, O
HE, %KLY 7L v EE, REERLY
TDMIA OV EBIE L. MatHIsiE
{z1X— 7 Repeated measures ANOVA # H]
L, p<0.05 EHEAIEMICEE L Lo, KB
TH, REBICOEERE L T0%R A LT VT
b Rk TA8REMIEE L rfh, R M A A o
TR AR A 2 FRC L, TDMIA fEk & i
HIML A M D B & Lz L7c. YR X BIRAS B
MoEREI TR EBEAICH S5mm OHET
DRI E D > T L, 58 b 6 OB
A VRN L7z, EARFORECE, ~~
FEL )z AP URB LTy Y UREERH .
RER 2 —BHRBERICLI2MOHELDKE

LEENERcE2 524 V700 0E% 115

14 REOE(L

A X 4TEEMHER L. SRR IRIC X 500
Mo L2 LIFBFEZE ST v 2A0EEL 6 HET
Tétm,@%@mﬁmmiftyﬁgmﬁk&
JUsE Uz, 05 Lok i, TDMIA 2k & Hodg
LCatst L7o. dBIRF S L/c#ic TDMIA
O X OSDBHO 2 ST, OFKEA A v BE
ZlbaiFE LIz, iz VY7L v igEOEL
&4, TDMIA 2MEAH D\ I3 LISBED
B KT B O P08 & G0 KEA 4 i
TleoEFBE L.

OFIKREA 4 v BEORIE R, NEFTKEA
* R RER (KR-5000, HAKE) (/A
7 u — 7 (PH-2135, HAYXE) & HH L TiT-7.
R EARIC X ) AEOE 21T - 28, 8
Fu— 7w UL T 200 Ficfl A L, #SitH
WCHBIE L, DAKEA 4 B TDMIA o
AR X ORI CHlE U, e il R e O 8
OB LR, EEROERICE > TELE LT
naEmboEic e — 7 &AL, B ERHT,
PER et X OVEBRERIEPIC B RE L. ME
1052 515758 L, KEA A L RBERERROE
MEELLBIZEFE L. &bz, Tu—7%
TDMIA oL LicEEA4 Y 7L Ui
B &2 kx4, TDMIA 22 L LBEoKFEAL £
viEEoE b Eg Ls. —f, dEEo 4 tix
TDMIA & IF 70 i sk oo 555 70 Ah s T i 7
m— 7R A LCRIE L, ALd s Fkicr v
T vk 2 E L&, TDMIA 2MEAH 5\
RN LS ok EA A L iEE oS LR L,
TDMIA DLk H B\ & & OB ER .
HEt¥ ez Spearman @ IEAHIEI 5 %
Five, p<0.05 ZHEETFHICHE LHE L.

EERI—A V7N EREOEICK BT

HESIOLHRER THEBOE(

A XNTHEEFER LI, Biedf Yy 7rr ol
iz X% TDMIA oZ4k#MfiEhfen &1k & [FkF
ICHELL. BlIRLTH—Fh 2 FOBENET
L7, ME#8EL Y 7L i 1 MAC 12T
EmEENAE R L O TDMIA 2\ ZE LIcREETH R
BExBr. AV 701 EEE2 05MAC, 1.0
MAC, 1.5 MAC, 2.0 MAC, 2.5 MAC (cZ{k &
W, DA, FHERE, OEE, fER
TDMIA OfE#HIE Lz, 72, 2MAC oA 7
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116 5 W M @ #F13E E1 %5 (1992)

TNV VBB T 72217 ) v 2 uglkg BHE
L, BiRfE% EF X /o TDMIA ##%
L7z. TDMIA i34 Y 71 v > 1 MAC okt 3
[E#100% &, HREL L. BohicfEix
THERERETEKL, #HETFEREEICE -0
Repeated measures ANOVA # /. T p<0.05
EHEGTFANCEE L HIE L, F7, FHEIIRIE
b TDMIA OB &I L7z, ZHhicix Spear-
man DIEFAHBREZHEH L, p<0.05 ZHEF
I EE L HE L.

i %

IO EBRIF T NTICB L TEIIREERICEY
*Cmvftéf)ﬂllw)(??(/w fHlk & Bbh ARk R A

B —Abs L OMFEEE LB OO 5 @h 6 E
FIATRIOBHU ES b —w’(ﬁ‘[ﬂfﬁ’j’ﬁ@féﬁﬁ/}x
Xt HEEELLoE L o TR Ok
Bfr kb Ture (Fig. 4A). LFffax, Lob
fm & 0ABICE % F CHRERICHIfan i kb
B & CEBHB LT DR LIRS &
DN 2o IR, 4SRRI A2 BER 0 2 4 (%
R LTCuwic, i, @bk TROMEE T OLF
FebERg I o i, HrhEkie Yo S E Mk s L O
Vo REEELREEMREORBEREZRD
(Fig. 4B). =v Y v §efaTlg~7 b ¥ ) LT

Inermographicaily Determined Myocard: s
finesthes 1ology Dept. Mo

U, B LICEMILOEE O EEEO KT
HRIRAYIC TR S e,
FEE 1

TDMIA (3 EBIIRAE I S #ic kY ”ﬂ B IZER

B, LAk Lz, $5 5FBICZEE
#ELt-oT, ot xon TDMIA (2100% & L,

SHER(E & L7-. 8 EERlO KRS, “FHBEIRE LA
¥, OdaE, AR, TDMIA o &2k

P St h - 1o (Fig. 2, Table 1).
FEEE T EFEH LoDz, S B BB
tﬁb”fi%ﬁﬁkm%ﬁ 5, ENRAS B85 & Kz AT T
HRATIC lbrmﬁ AICFE(E 2.4 cm, 8iE 21cm ©
B b ERGAGIPRGI [)!
(Fig. 3). ftﬁ 2 DA X LI 1 [FAER AT B
b,
JCFBAMETIC X B iR uf
AU gz T, LI

Fig. 2 Computer display
The computer display integrates the cur-
B R 1z, rent TDMIA, the

hemodynamics, esophageal/ambient

change  of

temperatures and isoflurane concentra-
tion. This demonstrates the stability of
TDMIA during 8 hours of 1MAC
isoflurane anesthesia.

W, ~=mhEFY

ZORRAIR OO R

Table 1 Physiological Variable and TDMIA during 8 hours of 1 MAC Isoflurane Anesthesia.

Elapsed Time (hr)

8

1 2 3 4 5 6 7
HR bpm  123+24.6  118+22.1 122+19 2 119i27‘3 115+21.5  114+21.5 121-28. 115+21.3
mBP mmHg  111+12.7 106+15.7 107+8.1 113+11.6 1121-10. 3 118+13.8 llliﬁ.a 110£7.1
CoO L/min  0.8240.15 0.82+0.15 0.7740.13 0.79+0.14 0.8040.11 0.760.11 0.8040.11 0.77+0.13
TDMIA % 97.5+5.0  102+10.5  111+10.9  107+24.0  94.8+4.5 99.7+9.3  107426.7  105%12.7
ISOgy % 4+0.10 1.1940.08 1.16+0.06 1.1240.06 1.16+0.08 1.1240.05 1.15+0.05 1.15-40.04
Teso °C 37,7750,57 37.640.54  37.60. 59 37.5140.42 37.6+0.46 37.740.43 36.0+1.84 36.841.01
HR; heart rate, mBP mean arterial blood pressure, CO; cardiac output, TDMIA; thermographically Mean+% D.,n=4

determined myocardial ischemic area, ISOgy; end-expiratory isoflurane concentration, Tgso; esophageal
temperature.
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Left appepda e

Left circumflex

occlusion Slice

Bulpusdsep Jousjue o

Fig. 3 Pericardial color change after the experiment (A).
The ventricles were cut right-angled to the occluded artery into 4 mm thick slices (B) for the
histopathological examination.

Fig. 4 Representative histopathological findings
around TDMIA.
Eosinophilic layer is recognized beneath the
pericardium coincidentally with TDMIA
(A=hematoxylin and eosin; original
magnification X 10). Atrophy of the cell
body and the infiltrated inflammatory cells
are observed (B=hematoxyline and eosin;
original magnification X100). The pat-
chiness of the staining is identified in the
transmural myocardium below TDMIA
(C=Masson; original magnification X 40).

TURBICET AN L - LT, LAHET F CAHBIBERICFE Lo (Fig. 4C).

OO FERE S L ouRL R RS O 82
D EBT OAFEOZE WO TEA & OMIE R M H OHOOHMHRE TIcB A S hi7
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118 5 H® Ol O H13E H1% (1992)

o — I CHRIE I N7oKEAS 4 BE X, BmaT
@ 7.1010.05 pH #fr CFHETEERZE) 26
TEEINRGEEEE 5 5 %iciX 6.8710.09 pH Bz~ &
WA Lz, Zoffix 6 KRR EBRET £ Ti12iE
—ETH-1. —7F, TDMIA & EFH.OEFEED
HBROKEAA VEEIZA Y 70> 1MAC T
7.064+0.04 pH Bz TH 775, 1V 7L g
B LAick s TDMIA oiiKick v RA2IET
L, 7ue—77 TDMIA % &lc&En 5K
TiX 6.791+0.09pH Bl o7z, A V7L
BEOETICX Y TDMIA 2§35 2 Lok
W, KEAA VBERHEOER L. TDMIA &
KFEA A e (pH Hr) oflici, ADHEE
7o 4HRE (r=—0.8, p<0.01) %2 7- (Fig. 5).

RER 3

TERAS BRI X v #r Riciz TDMIA 7836
MCBEIh, WS TRELIL. A Y7L »
BEOEic Xy, TDMIA (TESic kL1
(Fig. 6). TDMIA o#llEiz =2 v Ea — ZjlcFR S
NI fE D REE Lz LI SRS T » 1.

7.50 -
pH LIMB
]
7.25 4
..0 P
[ EE"
7.00 4 ot
a °
- a R
6.75
6.50 -
H 7.50 -
P CENTER
7.25 4
7.00 4 0 @ o m 8 13X
had ° a ° * X2
Foou - s {33
6754 = ® o 134
1o}
.{
*
6.50 - T - T T T T 1
0 100 200 300 400 500
% TDMIA

Fig. 5 Correlation between the size of
TDMIA and myocardial pH.
At the limb of TDMIA, the size of
TDMIA and pH have the significant
(p<0.01),
whereas no significant correlation at
the center of TDMIA.

negative correlation

TDMIA {314 Y 7 v Eo RIS - TIE
K L,2.5MAC THEfED304+56.9% &= L7z,
LauzA v 7rr e 1.5 MAC THHBERE
EERRDL-2n, MORBE T EBICRER
Bl L, 7= 7)) o ECcRAEEXE
E7eh oo, PHEBREZA Y 7 0L o DBER
EHIEESICKET L, 7==1L 7Y v &5k
D, £ V711 1MAC OFHEINREIC EF L
fo. DiaHE LiE 0.5 MAC s RRBROBICEEX
DR 1o hs, MO EE TIRIBEKFEICED L
. 7Zx=1v7 ) LEHGRIETEERET LD -
t=. TDMIA {34 YV 70 L > O EEKEMIC
Ik Lcdy, Zz=v 7 ) o5 X ) xHIR(E
% T/ L7 (Table 2). TDMIA ok & X LR
FREZ LRI EOHBE 23D (¢=0.89,
p<0.05) (Fig. 7).

% £
8 | —REMOREIE TDMIA & LUHE
AR

TDMIA i —EDA ¥ 7 v g, {EFRENRE
BIXUOHBIRDO G & T, BE-EMERFINL.
O EME, EBRIICETEY—FST7 LRI
Bz xht: TDMIA oZ bizkfERIc X 558
EripncEslEzbN

# 8 B FERR RS A U oMM 2 (L
o, LFEZEORS CRIMoM R 207, ~~
MUY A Y UREERC TLAEE TR
#HPHICR o b UMl oZERE L, Lo
56108 L REWTH - fons, TOIEMDITIE
¥ TDMIA o&ifi: % LTk Yy, TDMIA &
REIMIC X - TRHESE S v 7o AR AN AR o fE I & k4
HEEz 5hnt.. TDMIA FTo.ofAHICEZE X
AL AR T £ Tk X S ABER o L5 #i i
DEEE, A X OFE L o w8 IR 8782
TDMIA o A6 TDMIA HNERIZ ik H 3
RN LMEF LT e s Bbhs. v v Y/
CHREICEBEATE~AT MV AT G
L CHEIhCOHMEE THED & —8] LT, O
MIENELSRBELTEHY, LDHFEECE->TEL
LB A RIHAB I B B = L BRI
LT, ODHETIZESLHATIZ S~ ¥
U T AT YA L AR AR BIBER A TR
Yt Zon T 0 23w, IR - o Alfan sk
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Avio Coll

33.00 34.28
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Fig. 6 Representative TDMIA change
Well-defined TDMIA due to the occlusion of coronary artery is easily identified and established as

control (A=1MAC). Isoflurane increased the size of TDMIA dose-dependently (B=1.5 MAC,
C=2.0 MAC). Intravenous phenylephrine and increased blood pressure remarkably reduced the size

of TDMIA (D=2 MAC+ phenylephrine).

Table 2 Hemodynamics and TDMIA Changes in Various Isoflurane Concentrations

Isoflurane Concentration (MAC)

0.5 1.0 1.5 2.0 205 2.0+ phenylephrine
HR bpm 155+29. 7* 148+31.2 142127.8 132427.8*  116420.7*  120+16.0*
mBP mmHg 124+16.1* 104+18.2  89.4+17.1* 69.6+15.4*  55.645.9* 1034+17.7
CO L/min 1.0510.21*  0.9840.20 0.8540.17* 0.7440.14* 0.6210.14* 0.72+0.11*
TDMIA % 66.7+30.7* 100 1711-48. 4* 219+43.7*  304456.9* 119443.9
HR; heart rate, mBP; mean arterial blood pressure, CO; cardiac output, TDMIA; ther- Mean+S. D., n=17

mographically determined myocardial ischemic area.
* significant versus control (p<0.05).

WCEBEHEZ MDD THIHOBERICH D L% 2 HOEET Z O X 9 AR ASHRIBER A2 O /7 A
s, DI & RTHIE, BEERREEEZ T 6 RFHELL

Presented by Medical*Online



120 % FROH @ H13E H1H (1992)

500
s ] TDMIA vs. Mean BP

400

300 A
. . -n

200 LR ,:_..__

100 4 T
.

%Change of Mean Blood Pressure

Fig. 7 Correlation between TDMIA and mean
arterial blood pressure.
There was significant correlation bet-
ween the size of TDMIA and mean
arterial blood pressure (p<0.05)

HOBAM ORI X A HEEHEHRET55
ETHHME IRV 35 b0 AHAIABER
O U A e 2 B L el o & iz HEFT L, 24HF(H]
BicizE —2ERABRICESBz ohb L L
Ty, KPR TERE I ASHABEROZ X
e UCIRE A R it AL 2R+ L Bbhre.
=8 2 —TDMIA &8 pH

BIMiC & b7 - TLFHNT ¥ F—3 22l =
LRIE < msh, OACK 5 EER & 4 LR
FHAE L OMEHEEO AT L ZADIEEL LT
By Hh 378 —J, TDMIA Z{tiziREZL
L, TS TS LOIREICE X
Ve DR MOSE ST O~ OBER S T
witite+Z L EE 2 6hb0 T, TDMIA Off)
HAH IR ST M EASEDS D\
WELBEWRT L LT 5103, KFEA4 VREORK
AN EELEZ RS,

£ 2 OfEHEA 5, TDMIA oo k#EA
* U EEIEA Y 7Lk L OTEREIEED LT
bbb d, BE-ETH-I Enb,
TDMIA 0 ERENED B 220, Kl
REEFELLAar - tELHNRDE. —H,
TDMIA R TDMIA ofik# 5\ iEii)
EHIB LT, OLRiKEA AV BEZERD DR
FREL. ZoZ Las TDMIA oZ{bix, L
MEMOSES L O EOBEREE L LTHIE
Shaz EnEFTshr.
EBR3—10V 7L EEE TDMIA Zit
EEIRITER &M L CELICERSh TV 50
T, TDMIA ok kH 5\ i fE Mg {7k &

i L7z TDMIA NI~ MfEO R L %2 5
ns. AV 7LD EEROILEFH &
AT 5L h, COIRER EMECERLE
THEEOMBHCIH TG LT 5wE L H 5032,
LElOFERTIRA Y IV L VBED FRIZHES T
TDMIA #EkL, 2 OHEM2AEEL T3
EMNTEBR IR AV IV VEED FRICE

D, OIREEED L, SPHEIIRFEEET Lich
Jik L7 TDMIA 7==Lv 7Y 52k 3%
BRMEDBIEICHE > T, Eeohcfi/h L, =
D Ehn, AOFE MRS LT, B
& RS 5 A CRIENMm T & A L2 it s X
OEHE ML NS e 5o dicid, 1Y 7Ly
OEBIRIEEEH 2+ % X v L i L ABRM
HoffFEr L v EETHS L Ebhr.

1Y 7L > OEEIRILEEA

KFROME L LicA Y 7L 3 ek A X
NTEhT o 70 L 0D FEREBEETHY, o
W A SRR I s L TR R IREER 2 L 2
h, HEEicsz 288 b nofarE
T BY. A YT R ) e BT W A I
H, &< ICEBIRICK 3 550 D72 IKREIFH & 55>
EpmesRal 0 Bt OERE AT AEE
DAY TN v BT B RIFES#ER S H
W A Y T v OFFOEBIRILR A E
RO EENIRICIER L, FECEIR LD
BAic i+ 2 EBiko A #ERE /K bh 5 #
F, T CICAFAET 2 EBIREZE T~ Mt 23 L,
OEMETEL X2 L0BEL B 50, C
NETHRE L OFRDDH 51020,

AV 7 b R REENIRFAE 6 L
PAEH & MR RIS 20 DARIIEI 26 L, R
KT+ 20008005 5 ool DI &
DOWATEIEL TH D2, K EROERL 6, 1V
7 v R X D0 o N L B ke B #
By M A A K Tz & v O s, SR M
OHEFFTHIET 55 TE 5 L fl S e,

Y—FJ T 7 12k B 0EE MBSO

OIS TBMEEITIICHIo>T, K
2 H()ERBREDEIC X 53, (28 Mz >
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Table 3 Thermogram Modifers

Increasers
Pericardial blood flow
Blood temperature
Metabolic heart production by myocardial con-
traction
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Difference between myocardial and ambient
temperatures
Hemorrhage on the pericardium
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Effects of Isoflurane on Myocardial Ischemic Area
—A Thermographic Study—

Takehiko Ishikawa

Department of Anesthesiology, Hokkaido University School of Medicine
N-15, W-7, Sapporo, 060 Japan

It is still controversial if isoflurane produces a
coronary steal and deteriorates acute myocar-
dial ischemia. The author evaluate the effects
of isoflurane on myocardial ischemia in an ex-
permental model of acute myocardial ischemia
(AMI), using a thermographic imaging system.

Twenty-five mongrel dogs were anesthetized
with isoflurane. A left thoracotomy was per-
formed and a small branch of the left coronary
artery (LAD) was dissected free from the sur-
rounding tissue. AMI was produced by clamp-
ing the exposed section of LAD. Thermal im-
ages of the myocardium were recorded at a rate
of 30 images per second. Each image was
analyzed on an engineering work station, and a
colder spot of the myocardium resulting from
clamping was defined as a Thermographically
Determined Mpyocardial Ischemic Avrea
(TDMIA). After the surgical preparation, the
size of TDMIA by 1 MAC isoflurane was serv-
ed as control (100%). Then, changes of
TDMIA, myocardial pH and hemodynamic
variables at 0.5, 1.0, 1.5, 2.0 and 2.5 MAC of
isoflurane were evaluated. After the experi-
ment, histopathological changes of ischemic

myocardium around TDMIA wer also examin-
ed.

Well-defined TDMIAs were obtained in all

dogs after LAD clamping. TDMIA decreased
to 66.71+30.7% (Mean+SD) of the control
value by 0.5 MAC isoflurane, whereas it increas-
ed to 219+43.7% of the control value by 2.0
MAC isoflurane. Intravenous phenylephrine ad-
ministration (2 ug/kg) at 2.0 MAC isoflurane in-
creased arterial blood pressure and shrank
TDMIA to the control level. Myocardial pH at
the center of TDMIA decreased from
7.10+0.05 to 6.8740.09 after LAD clamping
and remained unchanged throughot the study,
whereas myocardial pH at the limb of TDMIA
changed according to the size of TDMIA.
Histophathological findings revealed a
transmural degeneration of cells which was
coincident with TDMIAs.
- TDMIA analysis can demonstrate real-time
changes of AMI in beating heart quantitatively
and continuously. The results indicate that
isoflurane may deteriorate AMI dose-dependent-
ly unless hemodynamics are maintained.

Key words: Isoflurane, Themography, Myocardial Ischemia
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