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=Abstract=

Preparation of the Internal Mammary Artery Graft
in Coronary Artery Bypass Surgery
— Comparison of Free Mammary Artery Flows —

Jong Bum Choi, M.D.*, Hyung Kon Kim, M.D.*, Jin Won Jeong, M.D.*

To compare two methods of mammary pedicle graft preparations with free internal mammary ar-
tery flow, we studied 31 patients who had the left internal mammary artery harvested for coronary ar-
tery bypass grafting. The free flow was measured at the transected opening of 2 to 3 cm distal to the
point of bifurcation on mean arterial pressure of 50 to 55 mmHg during cardiopulmonary bypass.

Group 1 comprised 14 patients, whose grafts were sprayed and wrapped in sponges soaked in dilu-
ted papaverine solution (60 mg in 40 ml Hartmann’s solution). An average 80 minutes after the pre-
parations, free flow of the internal mammary artery ranged from 20 to 80 ml/min (mean 37.7 ml/min).

Group II comprised 17 patients, who had internal mammary artery takedown under the exact con-
ditions used in group I. The grafts were sprayed and wrapped in sponges soaked in the diluted pa-
paverine solution as in group I. After an average of 28 minutes, free flow ranged from 8 to 28 ml/min
(mean 17.6 ml/min). Intraluminal papaverine of the same dilution was then injected without any
hydrostatic dilatation and flows increased upto 37 to 150 ml/min (mean 74.7 ml/min).

This study shows that intraluminal papaverine preparation method markedly increases free mam-
mary artery flow which is inadequate with external papaverine preparation.

(Korean J Thoracic Cardiovas Surg 1993;26:148-53)

Key words: Internal mammary artery graft, Aortocoronary bypass surgery
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Table 1. Patient data.

1792 8204 87, o 95)N A #1¢f 177}
8- wbelsln 1 o) Alw o] XX
papaverine &] ¥3e|H M xubg-&

Group 11

Group I
Preparation Papaverine spray
+ sponge-soaking®

No. of patients (M/F) 14(12/2)

Left main lesion 1

Three-vessel disease 8

Two-vessel disease 4

Single-vessel disease 1
Age (yr) 550 £ 7.7
Body surface area (M2) 1.68 + 0.11
No. of peripheral anastomoses 37 £13
Angina

Stable

Unstable (rest / crescendo) 8

Postinfarction
Diabetes Mellitus 3
Ejection fraction
> 50% 10

40% < EF < 50%
30% < EF < 40%
< 30%

—_ N

Papaverine spray

+ sponge-soaking®

+ intraluminal injection
of diluted papaverine

17(8/9)

56.3 + 6.1
1.64 + 0.20
36 £ 1.3

o NN

Values expressed mean and standard deviation of the mean.
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Fig. 1.

Intraluminal injection of diluted papaverine solution.
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Papaverine ¢ 2! S|AoH0| pH: AFF3t5 o] SFEH
%4 papaverine HC1 19 €] pH ¢}, Q2] 2|l SLERNE
) HA o2 345 papaverine ] 2] pH = 717} 34
4.9 9] pH el 7}7HE $4 5 B At} (Table 2).

RSl LHZA (Table 3, 4): A 1A 147 ] =t
Z gjale g g o} oS | WA W5 ol papaverine
9] AR 2t 2 {54 Adde] el 1mm o]
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o] 3] 1 mm )3}yl 2v} o] HH ol papaverine & A

Table 2. The pH of commercial papaverine alone and diluted in normal saline, electrolytes, and blood.

pH
Solution - Mills” data WUH Lab
Papaverine HCL 3.58 /3.21 3.0
Normal saline 575/ 5.41 5.96
Electrolyte solution 7.41 734 6.31°
Papaverine (60 mg) + normal saline (20 ml) 4.65/4.17 4.03
Papaverine (60 mg) + normal saline (40 ml) 4.83/4.33 431
Papaverine (60 mg) + electrolyte solution (20 ml) 5.63 / 5.22° 5.01b
Papaverine (60 mg) + electrolyte solution (40 ml) 5.83 / 5.30% 5.23%
Blood 7.33 /742 7.51
Papaverine (60 mg) + blood (20 ml) 719/ 7.12 7.01

Papaverine (60 mg) + blood (40 ml)

- 7.25

* a; Plasma-Lyte, b; Hartmann solution, Mills’ data (1988); West Jefferson General Hospital,

/ ;Data of two laboratories, WUH ;Wonkwang university hospital.
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Table 3. Flows and diameters after topical papaverine preparation of left internal mammary artery
grafts in 13 patients (1 patient with a small left internal mammary artery was excluded).

: Final dilated Time : Resuming
Age BSA Flow LIMA size spray:flow of ventricular
Patient (Y1) Sex (M2) . (ml/min) {mm) (min) rhythm
1 48 M 1.70 35 1-1.5 100 R-ACC
2 42 F 1.46 30 1-1.5 67 ED
3 59 F 1.48 20 1.0 92 ED
4 49 M 1.64 80 2.5 35 ED
5 53 M 1.81 30 1.5 75 ED
6 53 M 1.68 35 1.5 105 ED
7 72 M 1.75 40 1.5-2 80 ED
8 67 M 1.74 40 1.5 25 R-ACC
9 53 M 1.80 40 1—-1.5 68 R-ACC
10 54 M 1.78 40 1-1.5 110 R-LIMA
11 55 M 1.68 30 1.0 77 R-ACC
12 55 M 1.64 40 1-1.5 100 ED
13 55 M 1.72 30 1-1.5 105 ED
55.0 1.68 37.7 1.40 79.9 (1/13)
+77 +0.11 + 14.1 +0.39 +26.6

* BSA; Body surface area,
aortic cross clamp,

ED; Electrical defibrillation,

LIMA; Left internal mammary artery,

R-LIMA; Release of left internal mammary artery.

T Values expressed mean and standard deviation of the mean.

R-ACC; Release of

Table 4. Comparison of flows after topical preparation and intraluminal administration of papaverine

in 17 patients.

Second . Third Final dilated = .~ Time:first- - Time:second-. Reuming of
Age BSA First flow  flow flow - Preprep. IMA - IMA size Secnd flow Third flow - ventricular
Patient (Y1) " Sex . (M2) (ml/min) (ml/min) (ml/min) . size (mm) (mm) (min) (min) rhythm
1 51 M 1.80 - 20 50 <10 1.5 25 30 ED
2 55 F 1.52 - 19 27 1-1.5 1.5 23 22 R-ACC
3 59 M 1.64 - 11 47 1.0 1.5 15 20 ED
4 54 F 130 - 8 52 1.0 1.5 25 28 R-ACC
5 61 F 148 36 23 100 1—-1.5 2.0 32 23 R-LIMA
6 65 F 170 — 15 60 1-1.5 1.5 30 27 ED
7 58 M 1.58 - 28 80 1.5-2 2.0 38 32 R-LIMA
8 39 M 214 - 23 150 1.5 2.0 20 13 R-ACC
9 53 M 173 72 25 63 1.5 2.0 30 30 ED
10 53 M 137 14 9 125 1—1.5 2.0 27 27 ED
11 60 F 1.63 20 14 80 1.0 1.5 32 28 ED
12 60 M 1.59 8 18 98 1—-1.5 1.5 35 23 ED
13 58 F 1.62 - 23 88 1—-1.5 2.0 30 30 R-ACC
14 59 M 1.85 - 12 40 1.0 1.5 25 23 R-ACC
15 64 F 152 12 8 40 < 1.0 1.5 35 33 R-ACC
16 58 F 147 12 15 80 1.0 2.0 35 11 ED
17 50 M 1.88 22 28 80 1.5 25 30 R-ACC
56.3 1.64 245 17.6 74.7 1.70 28.4 25.3 /1
+ 6.1 +0.2 £ 21.1 +6.7 £314 =+ 0.25 +6.0 +6.2

* BSA; Body surface area,
R-LIMA; Release of internal mammary artery.
t Values expressed mean and standard deviation of the mean.

ED; Electrical defibrillation,

IMA; Internal mammary artery,
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R-ACC; Release of aortic cross clamp,
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