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O Abstract O

Changes of Cardiac Metabolism according to Atrial Pacing

Seong-Wook Han, M.D., Yoon-Nyun Kim, M.D., Seung-Ho Hur, M.D.,
Dae-Woo Hyun, M.D., So-Young Park, M.D., Yi-Chul Synn, M.D.,
Kee-Sik Kim, M.D., Kwon-Bae Kim, M.D., Ki-Young Kwon, M.D.

Division of Cardiology, Department of Internal Medicine, School of Medicine,
Keimyung University, Taegu, Korea

Background[] In aecrometabolic process, the human heart mainly utilizes free fatty acid as fuel.
During anaerobic process, lactate production by the myocardium is increased and accumulates in the
myocardium. Thus it decreases the contractility of myocardium. Therefore in patients with ischemic
heart disease, lactate production must be increased by the myocardium during myocardial ischemia.
During paroxysmal supraventricular tachycardia, patients frequently experience chest pain and ST
segment depression suggesting acute myocardial ischemia. However it occurs on a physiologic basis
independent of ischemia. The purpose of this study was to assess whether tachycardia induced by
atrial pacing produces myocardial ischemia in patients without evidence of ischemic heart disease.

Methods[] Between May 28, 1996 and August 13, 1996, at the University of Keimyung, Dong-
San Medical center, 15 patients(male 9, female 6, mean age of 38 years) with palpitation underwent
electrophysiologic testing and had radiofrequency catheter ablation. There were no evidence of
ischemic heart disease. Right atrial pacing was done with lengths of 500msec, 400msec and 350msec
in each 5 patients. A 12 lead electrocardiogram, left ventricular end-diastolic pressure, blood from
femoral artery and coronary sinus for lactate determinations and blood gas analysis were obtained
simultaneously. They were obtained at baseline, at 1, 5, 10 and 15 minute of atrial pacing and at 1, 5,
10 minute after cessation of pacing.

Results[] Significant changes were not observed in PO,, PCO,, concentration of HCO;™, pH and
O, saturation. In all patients, mean percent lactate extraction was above 10% and not significantly
changed during atrial pacing. However ST segment depression was significantly progressive during
atrial pacing and according to decrease the cycle length(p<0.05), also left ventricular end-diastolic
pressure was significantly decreased during atrial pacing(p<0.05).

Conclusionl] Therefore tachycardia induced by atrial pacing for 15 minutes did not produce
myocardial ischemia in patients without evidence of ischemic heart disease. Depression of ST segment
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during supraventricular tachycardia or atrial pacing, in patient without underlying heart disease is

necessary to investigate what makes this phenomenon.

KEY WORDSU Atrial pacing - Ischemia - Lactate - ST depression - LVEDP.
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Fig. 1. Fluoroscopic anteroposterior view shows quadripo-
lar catheter in right atrium, multipurpose catheter in
coronary sinus and pig-tail catheter in left ventricle.
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Table 1. Serial changes of PO2 level at femoral artery and coronary sinus before, during and after pacing

B P1 P5 P10 P15 R1 R5 R10
Femoral CL 500msec 111.2 119.96  123.08 113.62 118.96 114.88 118.68 122.62
artery +1204 £13.02 £1026 +11.53 = 7.04 + 609 + 920 #1511
CL 400msec 133.72 12222 11624 11562 121.06 119.38 101.62 121.60
+18.60 + 1433 % 1641 = 17.49 +19.15 + 6.24 +33.35 + 1593
CL 350msec 116.50 117.04 128.10 12570 115.03 112.78 107.24 107.48
+21.97 +£2472 + 2347 +2212 +2730 +17.02 + 1632 + 1584
Coronary CL 500msec 18.30 19.06 18.54 18.64 19.18 19.44 19.98 19.44
sinus + 632 = 591 = 508 + 483 £ 513 * 492 + 466 + 4.03
CL 400msec 17.90 18.76 19.04 18.52 17.78 16.32 15.66 15.96
+ 564 * 248 + 255 + 231 + 275 + 230 + 1.46 = 287
CL 350msec 19.64 22.66 20.80 21.70 21.23 22.38  21.50 21.33
+ 539 + 389 + 578 + 635 *+ 6.17 + 660 £ 7.11 + 7.51

Scaled meanzx standard deviation(mmHg), CLO cycle length, BO before pacing, PO during pacing,

Table 2. Serial changes of PCOzlevel at femoral artery and coronary sinus before, during and after pacing

RO after pacing

B P1 P5 P10 P15 R1 RS R10
Femoral CL 500msec 41.8 41.9 41.7 40.0 40.7 42.3 41.9 37.4
artery +067 *173 2094 +£344 +£350 +294 =+366 =971
CL 400msec 37.2 37.5 38.3 38.8 39.1 38.2 37.0 38.3
+221 +£188 +228 +383 +£283 +305 +623 +304
CL 350msec 37.3 38.9 36.9 36.0 39.2 39.5 38.9 38.4
+6.11 *£372 +483 974 +464 +£291 +£389 + 496
Coronary CL 500msec 53.4 53.0 52.2 54.0 51.3 52.4 53.0 52.9
sinus +243 +£427 +£474 +£383 +£433 +£508 +£247 +445
CL 400msec 42.6 48.5 48.1 48.0 49.4 48.4 49.3 49.8
+12.38 + 1.51 + 545 +203 449 +£526 +224 +1.09
CL 350msec 50.7 49.9 49.8 48.7 50.0 47.6 49.9 46.9
+ 405 + 4.5] + 346 +349 +240 +329 +473 +578

Scaled mean+ standard deviation(mmHg), CLO cycle length, BO before pacing, PO during pacing, RO affer pacing

Table 3. Serial changes of HCOgs- level at femoral artery and coronary sinus before, during and after pacing

B P1 P5 P10 P15 R1 RS R10
Femoral CL 500msec 24.9 25.3 24.9 24.7 24.6 25.4 25.2 22.8
artery +1.17 £105 £1.00 *14 £192 +£143 £153 %510
CL 400msec 22.5 22.8 23.1 23.4 23.6 23.0 21.9 23.4
+157 +£052 +£098 +149 +£134 +£178 +£3.00 +£1.26
CL 350msec 22.9 24.3 23.6 22.2 23.5 23.3 23.9 23.5
+259 +£138 +£204 +£554 +£236 +£123 +133 £273
Coronary CL 500msec 27.9 28.6 28.7 29.5 28.3 28.1 29.0 29.6
sinus +211 £194 +£153 +£100 £185 £213 £078 =£1.16
CL 400msec 23.4 26.6 25.8 26.5 27.1 26.7 27.1 26.5
+710 +£182 +£232 +108 +£204 +£308 +174 +£336
CL 350msec 28.1 27.7 27.9 27.6 28.0 27 .4 28.1 26.6
+1.08 +£150 +£147 +£092 +£182 +£220 +214 +224

Scaled meanz standard deviation(mmHg), CLO cycle length, BO before pacing, PO during pacing, RO after pacing
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Table 4. Serial changes of Oz saturation at femoral artery and coronary sinus before, during and after pacing

B P1 P5 P10 P15 R1 RS R10
Femoral CL 500msec 97.9 98.2 98.3 98.1 98.2 98.1 98.2 98.3
artery + 051 £ 044 = 031 = 045 + 022 + 025 * 028 * 0.52
CL 400msec 98.6 98.3 98.1 98.0 98.2 98.3 97.7 98.3
+ 030 £ 047 + 073 + 080 * 0.80 * 022 + 1.11 = 043
CL 350msec 98.1 98.0 98.5 98.4 97.9 98.2 97.7 97.8
+ 078 £ 087 + 073 + 0.57 + 070 * 0.72 + 0.84 = 0.69
Coronary CL 500msec 24.4 26.7 25.8 25.8 27.5 27.5 29.1 28.4
sinus + 1410 £1324 £11.07 £1038 +1234 +11.43 +11.32 +10.54
CL 400msec 25.2 26.4 26.8 24.7 24.3 21.0 19.3 19.5
+13.81 = 626 = 7.0 = 7463 + 698 + 584 + 352 + 478
CL 350msec 28.9 36.1 31.7 34.3 32.7 36.2 33.3 33.5

+ 1413 +10.35 +14.04 + 1537 +15.18 + 16.84 £ 17.36 * 19.39

Scaledl meanx standard deviation(mmHg), CLO cycle length, BO before pacing, PO during pacing, RO affer pacing

Table 5. Serial changes of pH level at femoral artery and coronary sinus before, during and after pacing

B P1 P5 P10 P15 R1 RS R10
Femoral CL 500msec 7.38 7.39 7.38 7.40 7.39 7.39 7.39 7.40
artery +002 +£002 002 =002 =001 =+0.01 =+0.02 =+0.03
CL 400msec 7.39 7.38 7.39 7.39 7.39 7.39 7.38 7.40
+0.01 +£005 002 =003 +003 +0.02 +0.04 +0.03
CL 350msec 7.40 7.41 7.42 7.40 7.39 7.40 7.40 7.40
+0.03 +003 +003 +001 +002 +001 +0.02 +0.02
Coronary CL 500msec 7.33 7.34 7.35 7.35 7.35 7.34 7.35 7.36
sinus +003 +£002 =002 =002 =001 =+0.01 =+0.01 =+£0.02
CL 400msec 7.35 7.36 7.34 7.35 7.35 7.35 7.35 7.36
+0.01 001 +003 =002 +003 +0.03 +0.03 +0.02
CL 350msec 7.35 7.35 7.35 7.36 7.36 7.37 7.36 7.36

£+0.03 #£0.03 +£0.02 #£002 002 *003 =*0.01 +0.03

Scaled mean+ standard deviation(mmHg), CLO cycle length, BO before pacing, PO during pacing, RO affer pacing

Table 6. Serial changes of lactate level at femoral artery and coronary sinus before, during and after pacing

B P1 P5 P10 P15 R1 R5 R10
Femoral CL 500msec 1.42 1.40 1.32 1.51 1.40 1.39 1.38 1.38
artery +038 +027 035 +028 =032 +044 +0.61 +0.36
CL 400msec 2.30 2.41 2.32 2.24 2.15 2.16 2.16 1.87
+1.07 086 +091 +078 +071 +0.58 +0.51 +0.58
CL 350msec 2.08 2.08 1.91 2.21 2.32 2.30 2.23 2.26
+100 *+096 =065 =079 =097 +0.84 +0.87 +0.86
Coronary CL 500msec 1.01 1.00 1.11 0.88 1.06 1.09 1.02 1.05
sinus +025 +029 +033 =056 =047 +0.27 +040 +0.30
CL 400msec 1.75 1.71 1.60 1.64 1.53 1.61 1.45 1.36
+0.78 +0.63 +047 +052 +046 040 +033 +0.26
CL 350msec 1.64 1.79 1.71 1.91 1.80 1.76 1.76 1.65

+087 *£0463 +055 +£0468 =+070 =071 072 +0.63

Scaled meanz standard deviation(mmHg), CLO cycle length, BO before pacing, PO during pacing, RO after pacing

Table 7. Serial changes of lactate extract* before, during and after pacing

B P1 P5 P10 P15 R1 RS R10

CL 500msec  28.0+ 9.64 29.2+ 11.09 12.4+ 32.22 43.9+ 31.81 24.2+ 2520 17.0+ 27.88 24.1+ 14.20 24.0+x 9.71
CL400msec  23.1£ 9.10 29.1+ 6.56 29.2+ 13.11 25.8+ 12.43 28.1+ 11.86 24.7+ 11.60 32.7+ 9.38 22.8+ 19.06
CL350msec  22.6+ 12.66 9.8+ 24.67 7.8+ 28.07 12.9+ 14.18 21.7+ 9.56 24.0+ 6.13 26.8+ 4.62 26.8+ 4.62

*0 (A—C)/A*100 A lactate from femoral artery, CO lactate from coronary sinus, CLO cycle length, BO before pacing,
PO during pacing, RO after pacing
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Fig. 3. Figure shows serial changes of left ventricular end-
diastolic pressure before, during and after pacing.
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