Anesth Pain Med 2006; 1: 29~35

Q57T OIX|

oM CHSIM o The 3t *0bH SSelStmA

YOl MelEH Y= UYTUL
— od
= O

eyl -

AL D= 4 (] £ Al
P|E T LR o =X
72
gk

The Effect of Diabetes Mellitus on
Vasoconstrictor Requirement and Hemodynamic
Parameters in Patients Undergoing Off Pump
Coronary Artery Bypass Graft Surgery
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Shim, M.D.*, Chang Seok Kim, M. D* Hyung Seok Lee,
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and Pain Research Institute, Yonsei University College of Medi-
cine, Seoul, Korea

Background: Autonomic neuropathy is frequently developed in
patients with diabetets mellitus (DM) and is associated with increased
perioperative hemodynamic instability. This study investigated the
effect of DM on vasoconstrictor requirement and hemodynamic para-
meters in patients undergoing off pump coronary artery bypass graft
surgery (OPCAB).

Methods: Seventy four patients undergoing OPCAB were divided
into two groups; patients without DM (control, n = 51) and patients
with DM (n = 23). Hemodynamic parameters were recorded at 10
min after induction of anesthesia (T1), at 10 min after stabilizer appli-
cation for anastomosis of the left anterior descending coronary artery
(T2), the obtuse marginalis branch (T3) and the right coronary artery
(T4) and at 10 min after sternum closure (T5). The amount of
norepinephrine requirement during the period of induction of
anesthesia and grafting was also recorded.

Results: Pulmonary capillary wedge pressure (PCWP) and mean
pulmonary arterial pressure at T3, PCWP and central venous
pressure at T4 were significantly higher in the DH group. Mixed
venous oxygen saturation at T2 and T4 and cardiac output at T3
were also significantly lower in the DH group. Significantly greater
amount of norepinephrine was infused during the induction of
anesthesia in the DH group.

Conclusions: Patients with coronary artery occlusive disease and
concomitant DM required significantly greater amount of vasocon-
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strictor during the induction of anesthesia to maintain stable mean
arterial pressure. In addition, more pronounced hemodynamic insta-
bility was observed during the period of grafing in these patients
undergoing OPCAB. (Anesth Pain Med 2006; 1: 29 ~35)

Key Words: diabetes mellitus, hemodynamic instability, off pump
coronary artery bypass graft surgery, vasoconstrictor.
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Table 1. Patients’ Characteristics

Control DM
(n = 51) (n = 23)

Age (yr) 63.8 + 73 630 £ 59
Sex (M/F) 37114 13/10
BSA (m?) 17 + 0.2 1.7 + 0.1
Hypertension (%) 28 (55) 17 (74)
Preoperative medication

Calcium channel blockers (%) 29 (57) 12 (52)

Beta-blockers (%) 30 (59) 17 (74)

ACEls (%) 20 (40) 11 (48)
LVEF (%) 61 + 13 64 + 33
Number of grafts 31 +£09 36 £1.0

Left anterior descending artery (%) 50 (98) 23 (100)

Obtuse marginalis branch (%) 44 (86) 20 (87)

Right coronary artery (%) 36 (71) 21 (91)
DM duration (year) 129 £ 94
Treatment of DM

Diet 5 (22)

Oral medication 11 (48)

Insulin medication 7 (30)

Values are expressed as mean + SD or number of the patients (%).
DM: diabetes mellitus, BSA: body surface area, ACEls: angiotensin
converting enzyme inhibitors, LVEF: left ventricular ejection fraction.
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Table 2. Hemodynamic Data-1
Group T1 T2 T3 T4 T5
HR (beats/min)  Control 62 + 11 67 + 12 71+ 14 74 + 12 71 £ 15
DM 60 + 9 63 % 7 67 % 10 72 + 11" 69 + 9"
MAP (mmHg) Control 75 + 10 78 + 10 75 +8 74 £ 8 76 +9
DM 76 + 21 75+ 9 76 + 9 76 + 10 77 + 10
MPAP (mmHg)  Control 17 £ 4 2025 19+5 214 17 + 4
DM 17 + 4 2+6 23 + 5 2+5 18 + 3
CVP (mmHg) Control 8+ 2 10 £ 3 13+ 11 13 £ 3 10 + 8
DM 8+3 10 + 2 13 + 4" 15 + 2+ 9+3
PCWP (mmHg)  Control 13+3 15 £ 4" 14 + 4 15 £ 3' 12 3
DM 12 + 4 15 + 4 16 + 5 17 + 4+ 13 +3

Values are expressed as mean + SD. HR:

Table 3. Hemodynamic Data-2

heart rate, MAP: mean arterial pressure, MPAP: mean pulmonary arterial pressure, CVP: central venous
pressure, PCWP: pulmonary capillary wedge pressure, DM: diabetes mellitus, T1: 10 min after induction of anesthesia, T2, T3 and T4: 10 min after
stabilizer application for anastomosis of the left anterior descending coronary artery (T2), obtuse marginalis branch (T3), and right coronary artery (T4),
T5: 10 min after sternum closure. *: P < 0.05 compared to the control group, TSP <005 compared to values at T1 in each group.

Group T1 T2 T3 T4 T5
VO, (%) Control 80 + 7 76+ 7 66 + 9" 70 + 14" 74 + 13"
DM 80 + 4 M+ 62 + 12' 62 + 10* M7
CO (L/min) Control 52 + 14 45+ 10" 37 £ 09" 37 £ 10" 44 + 08"
DM 48 + 12 43 + 10 32 + 04 40 + 1.2' 43 £ 07
RVEF (%) Control 377 34+ 7 30+ 8 29+ 7 3+ 9
DM 36 +9 33+8 0 +7 31+ 10 33+8
SVR (dynes - sec - cm'5) Control 1,078 + 336 1,252 + 328 1478 £ 383" 1,389 + 451" 1,252 + 333
DM 1,203 + 563 1,259 + 274 1,610 + 378" 1,280 + 344 1,304 + 309
PVR (dynes - sec - cm”) Control 75 + 37 100 £ 34 127 + 51 137 + 67" 97 + 31
DM 73+ 28 128 + 54*' 168 + 35%" 112 + 54 89 + 24
RVEDVI (mI/mz) Control 143 + 42 134 + 39 119 + 37" 131 + 47 131 + 48
DM 144 + 43 133 £ 29 120 + 37 132 + 44 155 + 54
Temperature (°C) Control 363 + 04 359 + 0.6 36.0 + 0.6 362 + 0.6 36.0 £ 05
DM 36.3 £ 05 358 + 05 359 + 05 361 £ 05 364 + 05
Norepiephrine (ug) Control 7+33 31 + 53 92 + 186" 160 + 232" 64 + 180
DM 40 + 85* 43 + 60 168 + 166 143 + 136 66 + 112
Values are expressed as mean + SD. SvO,: mixed venous oxygen saturation, CO: cardiac output, RVEF: right ventricular ejection fraction, SVR: systemic

vascular resistance, PVR: pulmonary vascular resistance, RVEDVI: right ventricular end diastolic volume index, Temperature: temperature obtained from
PA catheter, Norepinephrine: amount of norepinephrine infused, DM: diabetes mellitus, T1: 10 min after induction of anesthesia, T2, T3 and T4: 10
min after stabilizer application for anastomosis of the left anterior descending coronary artery (T2), obtuse marginalis branch (T3), and right coronary
artery (T4), T5: 10 min after sternum closure. *: P < 0.05 compared to the control group, TP < 005 compared to values at T1 in each group.
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Table 4. Laboratory Data

After During After St.

Group . ) .
induction anastomosis closure
Pa0,/FiO;, Control 343 + 138 372 + 83 330 £ 95
DM 368 £ 177 417 £ 135 380 £ 65
Hemoglobin Control 115 + 1.1 104 + 1.3 94 + 12
(g/dl) DM 111 £ 16 100 = 1.5 95 + 13
Blood glucose Control 129 + 37 140 + 37 165 + 46
(mg/dl) DM 175 = 517 173 + 56° 191 £ 74

Values are expressed as mean + SD. PaO arterial partial oxygen
pressure, DM: diabetes mellitus. *: P < 0.05 compared to the control

group.
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