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Changes in 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, M.D."?,
and Yong Woo Hong, M.D.’

'Department of Anesthesiology and Pain Medicine,
Yonsei University College of Medicine, Seoul;
Suwon, Korea

Anesthesia and Pain Research Institute,
*Department of Anesthesiology and Pain Medicine, Ajou University College of Medicine,

Sou Ouk Bang, M.D."?, Han Ki Park, M.D.’>, Jiwon An, M.D.", Young Lan Kwak, M.D."?,

*Department of Cardiovascular Surgery,

Background: This study was done to evaluate the sole effect of norepinephrine on the regional myocardial perfusion during

displacement of the porcine beating heart using thermal diffusion method.

Methods:
kg).

Thermal diffusion probe was inserted into the anterior myocardial wall during 20 procedures in 10 male pigs (30 —35
The measurements of regional myocardial perfusion and hemodynamic parameters were performed after complete in-

strumentation (baseline), after displacement of the beating heart anteriorly, and 5 and 15 minutes after norepinephrine infusion,

titrated to restore baseline mean arterial pressure (MAP).
Results:

heart (62 *
Conclusions:

3% to 115 = 4% of baseline, P < 0.01; 41

regional myocardial perfusion during displacement of the porcine beating heart.

Norepinephrine infusion reversed the decrease in MAP and myocardial perfusion, caused by displacement of the beating
t 5% to 125 +
Restoration of MAP with norepinephrine infusion without any preload augmentation reversed deterioration in

4% of baseline, P < 0.05, respectively).

(Korean J Anesthesiol 2008; 55: 479~ 84)
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A9 (thermal diffusion method)& ©]
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of 4] A& A4 R (thermal diffusion probe, TDP)E o] £}
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amine 2 mg/kg, xylazine (Rompun®, Bayer Healthcare, Monheim,
Germany) 0.1 ml/kg (xylazine HCl 23.3 mg/ml)§ ZF381o]
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jection cap®, WA, Ag, AT S At 14
AeellA AFAR o|Felglonm, mele] wWnbAALZA 7]

AANE Axsle] ALE}EE A&H o7 BEsIc)
dotdlollA FEE obdntAIE Edf 100% 0, 5 LjminZ
L5375 Asslm A isoflurane 1.5—2 vol% s =53 F
ofsto] S AFIHE ubgol gl Aulol o]E AL &
Qg o] ol AHEFACR JEYTES st 7]
Ae Aestgih. ml28h7]71(CA-9%, Driger Medical,

Inc., Telford, PA, U.S.A)ol @dZAs}le] 0,: o8¢ Z7|
2 :2 Limin E371AE A 8718 AFsla 7] o]
AgtekdEglte] 35—40 mmHgZ FAEHES

3)8k7)8ks =Asldr) Isoflurane 1.0—1.5 vol% S FUA|
A ulHE SR g Zo]dS 2@ vecuronium 0.1

mg/kgs ettt

AAEE EEAAGEAT 1E Bl ANGES
STRA 9 %'_—*di} A AEHo mm ok Eo] $=
WS 7|29t BlsA AAste] £EZu] g BEHgmls

Oﬂ—‘: 18 G 4 o“—,,‘_"'_(Arrow International,

480

Reading, PA, USA)E 4Fqlsto] <F&wishy|(TruWave”,
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Table 1. Changes in Regional Myocardial Perfusion and Hemodynamic Parameters

Tl T2 T3 T4

TDP perfusion (ml/min/100 g) 725 + 85 309 + 6.5% 809 + 13.17 91.7 + 1327

HR (beats/min) 86 + 2 85 + 2 109 + 57 107 + 4*7

MAP (mmHg) 71 + 3 44 + 2% 75 + 37 81 + 3T

MPAP (mmHg) 16 * 1 12 + 1% 15+ 1" 16 + 3"

CVP (mmHg) 6+ 1 8 + I* 8 + I* 8 + 3

PCWP (mmHg) 7+ 1 7+ 1 8 + 1 7+3

LVEDP (mmHg) 6+ 1 6+ 1 7+ 1 7+3

CO (L/min) 24 £ 01 14 £ 0.1% 19 + 0.1%" 22+ 01""

SV (ml/beat) 28 + 1 17 + 1* 19 + 1# 20 + 1%

SVR (dynes - sec/cm’) 2270 + 127 2,200 + 183 2,872 + 161%" 2,786 + 151%"

PVR (dynes - sec/cm’) 285 + 14 260 + 18 309 + 25 304 + 21

+

Data are expressed as mean + SEM (n

10). T1: baseline, T2: displacement of the beating heart, T3: 5 minutes after norepinephrine in-

fusion, T4: 15 minutes after norepinephrine infusion. TDP perfusion: regional myocardial perfusion measured with thermal diffusion probe,
HR: heart rate, MAP: mean arterial pressure, MPAP: mean pulmonary arterial pressure, CVP: central venous pressure, PCWP: pulmonary ca-
pillary wedge pressure, LVEDP: left ventricular end-diastolic pressure, CO: cardiac output, SV: stroke volume, SVR: systemic vascular resist-
ance, PVR: pulmonary vascular resistance. *P < 0.01 compared to T1, P < 001 compared to T2, TP < 005 compared to TI, P <

0.05 compared to T2.

Percentage

T I
I . I . I .
T T2 T3 T4

Fig. 1. Changes in mean arterial pressure (MAP) are presented as
percentage of the baseline value and expressed as mean * SEM
(n = 10). TI: baseline, T2: displacement of the beating heart, T3:
5 minutes after norepinephrine infusion, T4: 15 minutes after nor-
epinephrine infusion. *P < 0.01 compared to T1, P < 005 compared
to T1.
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Percentage

Fig. 2. Changes in regional myocardial perfusion measured with
thermal diffusion probe (TDP perfusion) are presented as percent-
age of the baseline value and expressed as mean * SEM (n
10). T1: baseline, T2: displacement of the beating heart, T3: 5 mi-
nutes after norepinephrine infusion, T4: 15 minutes after nor-
epinephrine infusion. *P < 0.01 compared to T1, P < 005 compared
to T1.
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45 9 AAE

Al 7k 2=k oi ek
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P < 0.05). £3l,
"k norepinephrine -0
th. T4o|A T1¥ W] 23
AATHP < 0.01), A
H &AL EAhe < 0.05
#]8F-& norepinephrineF-0] ol T1¥} T2H.t}h
stk < 0.01). HFHE
B fostA 4= 97 norepinephrineFo] ol T13}
H| oAl 3] EEE 2748 HYom® < 001), TA- Wt
S AL F AL TiH S7kEo] e &4 Byt
< 001). HEH7I¢h, A lkrEst, AERAY 5
AA Ay Fok o H3kE Ho|A i)
ATHFHEHS T19 SH 7kl ol
S Fig. 19} Fig. 20 AelEogdr}. HH5
< T2olA T19] 62 + 3%F Z&EEReHP < 0.01), ©]% nore-
pinephrine Fololl gl TixHch FstA Z7Fs el(T3:
106 + 4%, P < 0.05; T4: 115 + 4%, P < 0.01). vP7IA =2,
AZB/FEE T2olA T19 41 + 5%2 ZEQ7HP <
0.01), norepinephrine Fooll 2J&l] T1R vt} F2olstAl Z7}1s}sd
th(T4: 125 = 14%, P < 0.05).
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