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Summary

The changes of the indices of left ventricular function during variable right ventricular pacing
rate up to 100 beats per minute were studied by non-invasive method. The pacing rate could be changed
more than 40 beats per minute in 6 out of 9 patients. It is well known that the motion of the inter-
ventricular septum changes by right ventricular pacing. Therefore, it is still questionable to apply some
indices of left ventricular function, including mean Vcf (velocity of circumferential fiber shortening),
ejection fraction (EF) and LVDs (left ventricular end-systolic dimension) to the patients with right
ventricular pacing. However, following results were obtained in our study. LVDd (left ventricular end-
diastolic dimension) decreased significantly (p<<0.05) with increasing pacing rate, and LVDs increased
at the maximum pacing rate, but it was not statistically significant. The peak of mean posterior wall
velocity (PWV) was difinitely obtained at different pacing rate in each patient.

The indices of mechanocardiography and impedance plethysmography were of no use to determine
the optimal pacing rate.

We suggested that mean PWV might be helpful to determine the optimal pacing rate.
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Cases in our study

Table 1.

Case Name Age(y.o.) Sex B.S.A.(mz) C.T.R. (%)
1 T.0. 39 M 1.55
2  Y.X. 72 M 1.63
3 N.N. 64 F 1.44
4 M.K. 71 M 1.38
5 K.T. 40 M 1.57
6 I.M. 63 F 1.42
7 K.I. 71 F 1.48
8 C.N. 74 P 1.41
9 K.W. 72 M 1.30

Diagnosis

54.3 Complete A-V block
44.6 Bifascicular block
68.0 Complete A-V block
50.3 Bifascicular block
50.0 Complete A-V block
60.0 Sick Sinus Syndrome
57.8 Complete A-V block
58.2 Complete A-V block
56.0 Complete A-V block

C.T.R.; Cardiac Thoracic Ratio M; Male F; Female

B.S.A.; Body Surface Area
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Fig. 1. Schematic representation of the non-invasive method in this study.
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B % (Table 2)

1. FHOSRAEMRREICI kD bzl
HE X v, rate-output pghiz#atL, Fig.2 o
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Table 2. Findings by non-invasive method in all cases

Dye dil. Ultrasonocardiography Mechanocardiography Iapedance Pléthysmo.

CASE | HR Cco App | Dd Ds PWE SV @PWV mVcP EP ET PEP ET/PEP ETc | RZ SV HI

1 *42.4 7.21 4.1 5.25 3.60 1.29 98 4.45 1.08 67.7 290 110 2.64 7.71 210 69 9.0
60.0 9.29 11.4 5.25 3.45 1.65 104 6.88 1.43 71.6 240 210 1.14 7.59 240 48 6.7
71.4 10.80 10.1 5.25 3.60 1.58 98 6.58 1.08 67.7 240 205 1.17 8.28 250 48 6.4
82.1 10.83 9.3 4.95 3.53 1.50 77 6.25 1.20 63.7 240 190 1.26 8.88 - - -
93.7 11.31 8.9 4.65 3.53 1.35 57 6.00 1,07 56.2 225 205 1,10 8.89 -~ - -

2 65.8 4.48 12.2 5.76 4.11 1,01 122 3,89 1.10 63.7 260 132 1.97 8.61 273 29 4.8
75.0 4.46 11.6 5.13 3.20 1.17 102 4.66 1.50 75.7 250 200 1.25 8.84 270 31 5.4
85.7 4.62 12.1 4.90 3.55 1.43 73 6.06 1.17 62.0 235 165 1.42 8.88 283 23 4.1
100.0 4.44 11.8 4.60 3.73 1.10 45 4.78 0.82 46.7 230 150 1.53  9.39 265 17 3.3

3 64.9 5.17 12.4 8.10 6.13 1.27 301 5.30 1.02 56.7 239 109 2.19 7.87 167 38 17.0
70.6 4.02 14.7 7.73 6.20 1.27 224 5.29 0.82 48.4 240 170 1.41 8.23 222 33 10.8
81.6 3.73 14.4 7.40 5.80 1.13 210 5.71 1.09 51.9 198 199 0.99 7.30 256 22 6.0
90.9 3.89 15.0 7.84 5.92 1.26 274 5.9 1.16 56.9 212 189 1.12 8.25 256 21 6.2
100.0 3.64 15.3 7.50 5.73 1.08 234 5.30 1.17 55.4 202 176 1.15 8.25 258 18 6.1

4 76.3 5.65 10.5 6.930 5.90 0.73 123 3.06 0.60 37.5 240 110 2.18 8.49 230 29 6.5
80.0 4.40 13.7 6.80 5.60 1.20 139 6.00 0.90 44.1 200 205 0.98 7.30 253 61 15.1
90.9 4.26 13.5 6.15 5.05 0.95 104 4.91 0.92 44.6 193 172 .13 7.51 230 38 10.8
100.0 4.04 14.1 6.65 6.05 0.%0 73 5.00 0.50 24.7 180 195 0.92 7.68 240 27 7.8
5 #30.7 3.42 18.0 5.13 3.48 1.25 93 4.65 1.19 68.7 269 115 2,34 5.99 150 109 15.3
49.2 4.08 15.3 5.33 3.65 1.12 103 5.17 1.48 67.9 216 191 1.13  6.18 240 52 5.7
60.0 3.59 15.2 5.13 4.17 0.83 63 3.95 0.89 46.3 210 193 1.09 6.64 238 35 4.0
69.8 4.20 13.3 4.88 4.00 1.00 52 5.00. 0.90 44.9 200 201 1.00 6.82 257 28 3.0
80.0 4.13 13,6 4.50 3.53 1.25 47 6.76 1.17 S51.7 185 217 0.85 6.75 249 34 4.2
90.9 4.46 13.0 4.30 3.65 1.35 31 7.30 0.82 38.9 185 199 0.93 7.20 263 31 3.6
100.0 4.51 12.0 4.95 4.18 0.85 48 4.75 0.87 39.8 179 209 0.86 7.31 259 23 2.8

6 57.7 3.73 12.1 4.33 2.93 1.22 56 4.40 1.17 67.0 277 210 1.32 8.67 225 68 6.4
65.0 4.32 11.3 4,50 3.15 1.35 60 4.62 1.03 65.6 292 200 1.46 9.62 224 69 6.2
71.0 4.26 10.5 4.40 2.97 1.46 59 5.18 1.15 6.5 282 19 1.48 9.79 222 59 5.5
77.0 3.52 10.2 4.23 2.93 1.32 51 5.16 1.20 66.7 256 197 1.30  9.23 220 46 4.8

82.0 4.84 10.3 4.43 3.08 1.32 58 5.12 1.18 66.4 258 180 1.43 9.65 217 59 6.2
88.0 4.61 10.3 4.50 3.10 1.37 61 5.83 1,32 67.0 235 190 1.24 9.08 227 50 5.5
100.0 5.50 9.2 4.30 3.10 1.39 51 5.99 1.20 63.8 232 171 1.36 9.47 217 51 5.9
7  #39.0 4.27 15.1 5.50 3.00 1.60 139 4.82 1.36 83.8 332 132 2.52 8.52 185 22 4.1
50.0 4.31 14.5 5.20 3.30 1.30 105 4.59 1.31 74.4 283 185 1.53 8.17 226 17 3.1
58.8 4.36 13.2 5.50 3.20 1.63 134 5.86 1.54 80.3 273 189 1.44 8.55 231 18 3.4
69.8 4.82 14.6 5.10 3.30 1.30 97 5.31 1.43 72.9 245 194 1.26 8.35 234 13 2.7
80.0 4.75 12.1 5.00 3.20 1.34 92 5.60 1.55 73.8 232 192 1.21 8.47 237 12 2.5
90.0 5.29 11.8 4.60 3.10 1.30 68 5.70 1.45 69.4 228 189 1.21 8.81 227 12 2.8
100.0 3.97 11.4 4.80 3.30 1.32 75 6.02 1.44 67.5 216 187 1.16 8.82 222 9 2.2
8  *41.0 2.64 20.3 5.80 2.90 2.00 171 6.49 1.62 87.7 308 95 3.24 8.01 139 53  10.4
49.0 2.92 17.1 5.60 3.20 1.50 143 5.17 1.48 81.3 290 124 2.34 8.32 178 5S4 6.6
60.0 3.63 14.4 5.60 3.20 1.70 143 4.36 1.58 81.3 272 139 1.96 8,60 191 37 6.0
69.0 3.13 16.9 5.50 3.20 2.00 133 8.06 1.69 80.1 248 146 1.70 8.43 194 31 5.4

79.0 4.01 14.2 5.70 3.20 1.60 152 6.90 1.90 82.2 232 144 1.61 8.41 209 31 6.3
90.0 3.65 14.3 5,10 3,00 1,70 106 8.10 1.96 79.7 210 156 1.35 8.11 209 26 6.0
100.0 3.69 13.7 5.30 3.30 1.60 113 8.00- 1.90 75.8 200 167 1.20 8.17 214 20 4.7

9 #56.3 2,77 13.5 4.97 3.36 1.34 85 5.04 1.20 69.1 266 203 1.31 8.15 223 52 11.9
63.2 3.39 13.1 5.05 3.43 1.28 89 4.57 1.15 -69.0 280 183 1.53 9.09 226 61 13.0
69.4 4.06 11.1 5.27 3.30 1.37 110 5.19 1.40 75.3 264 182 1.45 8.98 225 57 12.9
75.9 3.11 11,8 4.78 3.39 1.11 70 4.49 1.18 64.2 247 206 1.20 8.79 236 40 9.2
81.6 3.64 11.0 4.64 3.69 1.23 50 4.98 0.97 50.0 247 198 1.25 9.11 239 43 9.8
87.6 3.82 10.6 4.93 4.00 1.18 56 4.74 0.76 46.7 249 198 1.26 9.51 236 43 9.8
93.0 3.70 10.3 4.83 3.72 1.13 62 4.54 0.92 54.9 249 192 1.30  9.88 231 35 8.2
98.4 3.74 10.0 5.02 3,65 1.19 78 5.00 1.15 61.4 238 177 1.34 9.64 230 35 8.7

Dye dil.;Dye dilution method ,plethysmo. ; plethysmography,HR;Heart Rate(beats/min),CO;Cardiac Output(L/ain),
App; Appearance time(sec),Dd;Left Ventricular End-Diastolic dimension(cm),Ds;Left Ventricular End-Systolic
dimension(cm),PWE;Posterior Wall Excursion(cm),SV;Stroke Volume(ml),mPWV;mean Posterior Wall Velocity
(cm/sec),mVcF;mean Velocity of circumferential fiber shortening(circ/sec),EF;Ejection Praction(%),
ET;Ejection Time(msec),PEP;Pre-Ejection Period (msec),ETc;corrected ET,RZ;RZ time(msec),HI;Heather Index,

#;spontaneous heart rate,
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e : after pacing
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Fig. 2. Classification of cardiac indices (A-E)
during right ventricular pacing.
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Fig.3. Changes of the left ventricular dimension.
LVDs: left ventricular end-systolic dimension, LVDd: left ventricular end-

diastolic dimension.
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o : before pacing
e : after pacing
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Fig. 4. Changes of PWE and mean PWV.
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Fig. 5. Comparison of mean PWV and cardiac output in each cases.

CO: cardiac output.
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Fig. 6. Changes of various indices of mechanocardiography.
ETec: corrected ejection time, PEPc: corrected pre-ejection period.
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Fig. 7. Changes of indices of impedance plethysmography (left)
and changes of the appearance time by dye dilution method (right).
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