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Effects of various myocardial protections on the rate of myocardial oxygen uptake in

patients undergoing mitral and aortic valve replacement
CHEN Lin, XIAO Ying-bin, XIAO Juan, WANG Xue-feng, ZHONG Qian-jin ( Department of Cardiovascular Surgery Xingiao
Hospital, Third Military Medical University, Chongqing 400037, China)

Abstract: Objective To evaluate the effects of various myocardial protections on the rate of myocardial
oxygen uptake in patients undergoing mitral and aortic valve replacement (double valve replacement, DVR).
Methods A total of 24 patients subjected to DVR were assigned to 3 groups randomly. In the intermittent an-
tegrade cardioplegia group ( AC group, n =8), the heart was arrested during undergoing DVR by cold blood
cardioplegia perfusion via coronary ostium; in the intermittent retrograde cardioplegia group ( RC group, n =
8), via coronary sinus; in the intermittent antegrade combined with retrograde cardioplegia group ( ACRC
group, n=8), the heart was arrested during undergoing mitral valve replacement by cold blood cardioplegia
perfusion via coronary ostium, and undergoing aortic valve replacement via coronary sinus. The rate of myocar-
dial oxygen uptake, the levels of lactate in arterial blood and blood returned from coronary artery ostia or coro-
nary sinus were measured. Results No early operative death occurred and all 24 patients were cured. The
rate of myocardial oxygen uptake during aortic cross -clamping was markedly decreased than that before aortic
cross—clamping in the three groups, but no statistical difference was observed between the three groups (P >
0.05). The rate of myocardial oxygen uptake at 10 min after aortic cross-clamp removing was decreased than
that before aortic cross-clamping in the three groups, and it was lower in RC group than that in the other two
groups. Lactate concentration in arterial blood and blood returned from coronary artery ostia or coronary sinus was
elevated notably during aortic crossclamping and at 10 min after aortic cross-clamp removing as compared with
that before aortic cross-clamping in three groups, lower at 80 min after aortic cross-clamping and at 10 min after
aortic cross-clamp removing in RC group than that in AC group, and lower at 10 min after aortic cross-clamping
removing in RC group than that in ACRC group. Conclusion Either intermittent antegrade cardioplegia or inter-
mittent antegrade combined with retrograde cardioplegia during undergoing DVR leads to better outcome.
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Tab 1 Clinical data during and after operation of 3 groups (n =8 x +s)

Groups CPB (min) CCV (min) CCA (min) LNT (C)  PF (ml-kg=' -+ min~") MR (h) DCT (ml) PH stay(d)
RC 122.1 £18.0 110.3+£19. 9 91.5+15.9 26.4+0.9 81.7+6.1 23.6+3.5 257.4 £180. 8 13.1 £4.6
ACRC 117.5 +15.9 105.6 £16.8 88.6 £16.2 26.8+1.2 82.0+9.3 19.6 +7.4* 258.4 £ 146.3 12.6 £3.1
AC 119.0+16.7 112.3+£18.2 90.3+18.8 26.3£1.1 81.5+6.5 20.6 +3.97 266.4 +158.9 12.3£2.9

RC: Retrograde cardioplegia; ACRC; Antegrade combined with retrograde cardioplegia; AC; Antegrade cardioplegia; CPB: Cardiopulmonary bypass;

CCV: Cross—clamped venous; CCA . Cross-clamped aorta; LNT; Lowest nasopharyngeal temperature; PF; Perfusion flow; MR: Mechanical respirato-

ry; DCT: Drainage of chest tube; 1CU; Intensive care unit; PH . Postoperative hospital; #; P <0.05, vs RC group
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Tab 2 Lactate levels in arterial blood during operation
of 3 groups [n =8, (x x5 ) mmol/L

Before cross- During cross-clamped aorta Open clamped

Groups

clamped aorta 40 min 80 min aorta 10 min
AC 117014 2,26 +0.244 3,80 0. 6544 3 66 +£0.73 AM
RC 1.20£0.12  2.46+0.284 5.08 +0.9844 4,83 +0,.0044A

ACRC 1.18£0.13 2,31 £0.254 4.14+0.8244 3,82 +0, 86 A&

AC; Antegrade cardiopleginy; RC; Retrograde cardioplegia; ACRC:
Antegrade combined with retrograde cardioplegia; & : 7 <0.05, AA:
P <0.01, vs before cross-clamped aorta; #; P <0.05, vs retrograde

cardioplegia group

F3 3ABEDTHMIMEE (n=8, (x5 ) mmol/L|
Tab 3 Lactate levels in blood returned from coronary artery ostia
or coronary sinus during operation of 3 groups [ n =8,
(x s )mmol/L |

Before cross- During eross-clamped aorta Open clamped

Groups
clamped aorta 40 min 80 min aorta 10 min
AC 1.23£0.16  2.94£0.414 4.47 £0. 8044 4 25 £, 92 AM
RC 1.31£0.13 3,130,554 5.82+1.0444 531 41,0144

ACRC 1.25+0.15  3.03+0.394 4.73 £0.9744 4 4] +0.92 A4

AC: Antegrade cardioplegia; RC: Retrograde cardioplegia; ACRC:
Antegrade combined retrograde cardioplegia; & : P <0.05, A& : P <
0. 01, vs before cross-clamped aorta; #: P <0.05, vs retrograde cardio-

plegia group
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Tab 4 Rate of myocardial oxygen uptake of 3 groups
[n=8, (xx5) %]

Before cross= During crossclamped aorta Open clamped

Groups
clamped aorta 40 min 80 min aorta 10 min
AC 67.24 £13.85 25.78+18.9844 2].78 17,5444 55.58 415,214
RC 68.01 £15.21 27.47 £19,2344 23 47 1+ 18,7644 47.37 £17.454

ACRC 67.68 214,52 26.44 +17.6544 22,44 +19, 1344 5,73 +18,424

AC: Antegrade cardioplegia; RC: Retrograde cardioplegia; ACRC:
Antegrade combined retrograde cardioplegia; & : P<0.05, A& P<
0. 01, vs before crossclamped aorta; #: P <0.05, vs retrograde cardio-

plegia group
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