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S 3N SEFM = 18 ¢ FAAMEA(Arrow International, Reading, PA,
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Al D95 portoll WV E AZste] FHEIEZE A whet Yeive S
g o]l Wsts dEste] #HEdel AAE e sttt HeAIHEE GEd
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#F 1. A4d9 2 norepinephrine Fojol o3 AMbEs, A= 5l dUEF

‘o] Wz}

T1 T2 T3 T4

AakE S
_ 86 + 8 85 + 7 109 + 231 107 £ 157
(beats/minute)

EEEL
. 2.4 £ 0.6 1.4+ 0.4 1.9 £ 0.5 2.2 £ 0.4"F

(L/min)

SEREL:

s 928 + 6 17 + 5° 19 + 6° 20 + 4°3
(ml/beat)

DEAge W o+ EFVAR UEblon], 35 e 998 e,

T1: ¢HAAE], T2: AFA9 %, T3: norepinephrine o] 58 %,

T4: norepinephrine F¢ 15% 3.

*: T1o] wl8ted p < 0.01, T: T20] w|8le] p < 0.01, *: T1e] W8t p < 0.05,
S T20) W&l p < 0.05.

¥ 2. AN 2 norepinephrine Folo] 2% HFFWe, ANIAAG 2
H

T1 T2 T3 T4

S el
71 + 13 44 + 9 75 + 137 81 + 1277

(mmHg)

A g BA g

) 2270 + 582 2200 + 838 2872 + 740"T 2786 + 642° "
(dynes - sec/cm”)

Aoz ek

© me 72.5 + 38.8 30.9 + 29.6° 80.9 + 60.27 91.7 + 567

(ml/min/100 g)

PSARe WY £ RRUAE dERon, 23 ke oS vehith
T1: SEAAE), T2: AAdA9 &, T3: norepinephrine $¢ 5% &,

T4: norepinephrine F¢ 15% 3.
“: T1o] ¥]3td p < 0.01, T: T2¢] H]s}le] p < 0.01.
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T1 T2 T3 T4

ST ROl Ry
(mmHg)
H B

(dynes - sec/cm’)

16 + 5 12 + 3° 15 + 47 16 + 47

285 = 65 260 = 82 309 £ 114 304 £ 87

"EARS B £ ETEAR Yoy, T3 ke s YeRd.
T1: SEAAE), T2: AFdA9 &, T3: norepinephrine $¢ 5% &,

T4: norepinephrine F¢ 15% 3.
“: T1o] ¥]3td p < 0.01, T: T2¢] H]3s}le] p < 0.01.

. AFAA9 2 norepinephrine Fojo] o8k HEAE A7), FA A

T1 T2 3 T4
== A) 2] ull o}
owre T 6+3 8+ 3 8 + 4 8 + 4"
(mmHg)
o ZAE #H 7] ¢
b 3 7 + 3 8 + 3 7+ 2
(mmHg)
Al A o) g v) ot
PEOEETR s 44 6+ 03 74+ 5 7+ 4
(mmHg)
'2Age Wi+ BEAAR Ushlow, BE ore w9lE uehic,
T1: SEAAE), T2: AAdA9 &, T3: norepinephrine $¢ 5% &,

T4: norepinephrine F¢ 15% 3.
*: T1e] wW]sle] p < 0.01.

16

2 norepinephrine Folol 93 HF#H et L HFPA g

=

=

A



AUESE AAS Folt AAEl ws fo% WHE wold ggront

B8 (p <0.01) 3 AFHEA F(p < 0.01)el 13l

=
o
=
D
.
=
D
o
=
'_gn
=
@
—m
s
o
=2
rlr
rO

of\
N
o
ol
-

ATH AMEFS AFAAd of& HFZEETG FAFHJa(p < 0.0D),

SFAA e HlsfiA = ZAH AAL HYUTH(T3: p < 0.01, T4: p < 0.05).

dadtEFdE ARdel o HAAEREA Fasdew(p < 0.0D),

norepinephrine o] o]Fol= AFHY Fof vlalA= S/ U(p < 0.05)

FFFEHE = HAE AdE BATHp < 0.0D) (F 1. BaEsHehS A3l

ol kA Gl Wl sdetal(p < 0.01), norepinephrine fFofoll o)AM=

Assrasd, AAAs Fol wdAAdE fold AolE mAeH(p < 0.01)

el BEl Folgh AFo]E K<l A& norepinephrine Fol 156% FUTH(p <

0.0). AAdHAZE AFAHN ofsid= #FoFd WIE Holx Fokort

norepinephrine ool <& <gde] 2 AFAY Fo H& FUHATH(Dp <

0.01). ATHFZFS AZAHe & #Fad 2748 How(p < 0.01),

norepinephrine ojo & HAAAS Fol Hls] F7HeFR(p < 0.01),

o

AAZHET F7HE #te BHoy Ao FoF AolE HolA= &t

norepinephrine Fo] Fol= AFAL Fol HFAE AFsAeH(p < 0.01)
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Al 4538 2™ norepinephrine o] o] %

AAZEHET FsHodes Fdol FAHJAF D < 0.01). ARAIAH7] B

A4 409V G717 B frold MBE molA BT (F 4).

o
o
il
>,
N
N
N
N
o,
2y
ﬂllﬂ
rlo
o,
4
+

+ 7 Q 2} (standard error of mean)® EA| AT

Matsrs AFAY Foe= & WHIE Holx %% OY norepinephrine ol

os oFAAo] BlE] Z=7}EFATHTI; 125 + 21%, T4: 124 £ 12%, p < 0.01).

)

o,

TEUee AFEAN  os 62 £ 207 ssEiTHp < 0.01)

norepinephrine ool ol <HFAE|H T} A53FFTHT3: 125 +5%, p < 0.05,

T4: 124 £ 3%, p < 0.01). A== JAAYd <o 58 + 3%7HA

N
~
B>
ofs
-/
(o]

%3L(p < 0.01), norepinephrine ool oJafx F7tatdl ot QHA A el

HsIM = A" A48 BYoH(T3: 82 + 4%, p < 0.01, T4: 90 £ 4%, p < 0.05).

ATEFHS A Fol ¢t vls 41 + 562 F2H Ao (p < 0.01),
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Abstract

Changes 1n hemodynamic parameters and regional myocardial perfusion

measured by thermal diffusion probe from the infusion of

norepinephrine during displacement of porcine beating heart

Jong Wha Lee

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Yong Woo Hong)

During of f-pump coronary artery bypass grafting (OPCAB), displacement of the

beating heart 1is 1inevitable to expose the target vessels. Hemodynamic

instability from heart displacement can be devastating enough to jeopardize

the patient outcome, especially for the left circumflex artery and 1its

branches. Norepinephrine (NE) 1is frequently used to maintain coronary
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perfusion pressure. The aim of this study was to evaluate the effect of heart

displacement and NE infusion on the hemodynamic parameters and regional

myocardial perfusion measured by thermal diffusion probe (TDP) during

displacement of the porcine beating heart. TDP is a 0.9 mm—diameter catheter

with two thermistors, proximal passive thermistor monitors fluctuation of the

tissue baseline temperature and distal active thermistor 1is heated above the

baseline temperature. From collected data on the changes of heat dissipated

from the distal, heated thermistor, TDP can measure heat delivering ability

of tissue 1.e. tissue perfusion, calculated by mathematical algorithms

installed on the host computer. Ten young adult pigs weighing 30~35 kg were

enrolled. After anesthesia induction, right carotid artery and jugular vein

were exposed for arterial pressure monitoring and pulmonary artery

catheterization. ECG and rectal temperature were continuously monitored.

After median sternotomy, catheterization on LV apex and TDP insertion into

the myocardial territory of the left anterior descending artery were done.

The measurements were performed as follows; resting state after completion of

instrumentations (T1); after displacement of the beating heart to visualize

the left circumflex branches (T2); at 5 and 15 minutes after NE infusion (T3

41



and T4). After the measurements were completed, heart was returned to normal

position and stabilized to neutralize the effect of NE. Then, the above

procedures were once repeated. No other interventions with possible influence

on NE effect were employed. Totally 20 measurements were successfully

performed out of 10 pigs. With heart displacement, cardiac output (CO), mean

arterial pressure (MAP) and myocardial perfusion were significantly reduced

from T1. After NE infusion, MAP and myocardial perfusion were recovered to

the T1 level or even increased further but, CO was not fully recovered. From

the percent changes from T1, myocardial perfusion demonstrated definite

positive correlation to MAP and CO. Maintenance of arterial pressure only

with vasoconstrictor infusion was not enough for the adequate management of

beating heart displacement. Moreover, TDP was demonstrated to be a useful

method to monitor the trend of variations in regional myocardial perfusion.

Key Words: off-pump coronary artery bypass grafting (OPCAB), norepinephrine,

thermal diffusion probe, regional myocardial perfusion.
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