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Summary

In previous studies, we reported the availability of the mechanocardiogram (MCG) in understanding
hemodynamic changes in ASD and VSD in childhood. In this study, we applied this technique to the
study of tetralogy of Fallot.

Seventeen patients aged from 8 months to 5 years old were studied. They were diagnosed as tetralogy
of Fallot based on the cardiac catheterization and angiocardiography. In 5 cases, the tip of catheter could
not be inserted into main pulmonary artery (incompletely studied cases), and other 3 showed the increase
in pulmonary flow. The data from remaining 9 cases (completely studied cases, and these were used for
the correlation analysis between systolic time intervals (STIs).

STIs were obtained from simultaneous recording of EKG, PCG and carotid pulse wave. The
chart speed was 100mm/sec. ET, I-II, Q-II and preceding R-R interval were the average of serial 5
measurements, and PEP, ICT, Q-I and HR (heart rate) were calculated from those values. ET and
Q-II were corrected according to the regression equations derived from our validity study:

ET=-—1.02 HR +348.8, ETI=ET-+1.02 HR (=348.8+7.7 msec)

Q-II=—0.96 HR+409.7, Q-IIi=Q-I1+4-0.96 HR (=409.74-13.0 msec)

Table 1 gives the average values of each STTs including 1 SD of all 17 patients comparing to normal
values as well as statistical estimate. Namely, Q-II interval: normal, ET: shortened (p<0.01), Q-I
interval: elongated (p<0.05), ICT: elongated (p<<0.01), ETI/PEP: decreased (p<<0.01).

In hemodynamic analysis, Q-I interval and PEP were well correlated with Qp/Qs, Qp and SaO..
ICT also showed mild negative correlation with Sa0Os,.

Left ventricular volume in 9 cases were calculated by Simpson’s method from bidirectional LA
angiograms. But no significant differences were recognized between the disease and the normal as to
EDV,ESV, SV and EF.

On the other hand, echocardiographic (UCG) findings showed the significant decrease in dimensions
of LA and LVDd, and the increase in diameter of the aortic root (1.3 times to normal). The size of the
aortic root were well correlated with SaO; (r=0.517) and with Qp/Qs (r=0.682, p<<0.01).

The first heart sound in this disease might be considered as tricuspid component since the simul-
taneous tracing of UCG and PCG revealed synchronous occurrence of tricuspid closure and the first
heart sound. Mitral closure was usually seen prior to the first heart sound at the corresponding timing.

FUMKEFEES AR Department of Pediatrics, *Central Radiology, Kyushu
* [q] o SRR University School of Medicine, Maidashi 3-1-1,
wE T EE EH3-1-1 (FT812) Higashi-ku, Fukuoka, 812

— 733 —



W, tEE, M, 4AmH, FEH

The proportional change in Q-I interval to Qp/Qs was discussed as follows: some amount of blood
should be supplied from RV via tricuspid valve so as to fill the relatively vacant LV which could not be
filled adequately solely by decreased pulmonary flow. The more excessive blood flow running into RV
throughout diastole would keep the tricuspid valve open widely until the next sptole begins, and make

the closure of the valve later.

The prolonged ICT was considered to be caused as a result of reduced contractility of the heart
muscle caused by abnormal oxygen supply and abnormal structure.
Finally, discussion was made on the probability to use the MCG in various congenital heart diseases

as a tool to evaluate the hemodynamic state.
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Table 1. Mechanocardiographic estimations of
systolic time intervals in tetralogy of Fallot

PEP ETI ICT Q-I Q-IIi ETI/PEP

TIF 88.8 3264 40.2 49.7 4109 3.80
1SD 156 119 132 6.0 127 0.73
Control  66.3 348.8 22.1 44.3 410.0 5.63
1 SD 3.8 7.5 50 50 13.0 0.15

*% *% * % * *%

(*: p<0.05, **: p<0.01)

n.s.
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Figure 1. An example of original tracing of mechanocardiogram in tetralogy of Fallot.
Note the shortened ET, and elongated PEP, Q-I as well as ICT.
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Table 2. Average values of hemodynamic es-
timation of 9 completely studied cases

Qp/Qs Qp Qp/beat
L/min/M?2 m/
Mean 0.63 3.4 31.6
1SD 0.13 0.8 8.3

Rfpsic g ans ET L Q-Ila icovTig,
EFEREETRIC VW TEHE S ko @ ET
=—1.02 HR4-384.8 (r=0.933, p<0.01) Q-Ila=
—0.96 HR+409.7 (r=0.887, p<<0.01) X 9 % in-
dex, ETI=1.02 HR+ET (351.1+7.7 msec), Q-
I1i=0.96 HR+Q-II (409.7+13.0 msec) %k
MIEL, fhoo STI(33H 6 ORI & Bt
72,
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Figure 2. Systolic time intervals (STI) of patients studied.
Note the deviation of each STI from normal range (squarely surrounded area).
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Qp/Qs (pulmonic-systemic flow ratio) & »fg
& et L7z & = 5 (Figure 3), Q-I, ICT, PEP
CHEOAMBEZ RO, ET icon T3
R h o7z (Table 4).
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Table 3. Results of correlation analysis between
hemodynamic data and each STI

Qp/Qs Qpl Sa0; SI
PEP 0.806**  0.532  0.674** 0.520
Q-1 0.852%*  0.716* 0.792** 0.550
ICT 0.630 0.337  0.488 0.362
ETI 0.369 0.229  0.435 0.317
ETI/PEP 0.693*  0.477 0.668*  0.279
Aot 0.619 — — —

1+: Dimension of aortic root detected by UCG.
*: p<0.05, **: p<0.01

Q-TIcHEOHENR OB DA TH -7 (Fig-
ure 4, Table 4).
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Figure 3. Correlation between Qp/Qs and each systolic time intervals.
a) Q-I interval vs Qp/Qs, b) PEP vs Qp/Qs. Note the high grade correlation of the two STI with Qp/Qs.
c) ICT vs Qp/Qs. @: completely studied cases, O): incompletely studied cases.
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Figure 4. Correlations between Qp and PEP, and Qp and Q-I interval.
@ : completely studied cases, (O: incompletely studied cases.
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Figure 5. Simultaneous tracing of UCG and PCG.

Note the early closure of the mitral valve without corresponding heart sound (above), and synchronous
occurrence of tricuspid valve closure and of the first heart sound. Well deflected tricuspid valve is widely
opened just prior to abrupt closure (below).

Table 4. UCG assessments of cardiac dimen- Table 5. Angiocardiographic estimation of LV
sions size and performance
LADs LVDd Ao LVEDI LVESI SI EF
% % % ml/M2 ml/M2 ml/M? %
Control* 100.0 100.0 100.0 T/F 64.7 22.4 42.4 65.2
1 SD 9.7 8.0 8.0 1 SD 7.2 5.3 7.7 7.3
T|F 91.6 71.4 130.7 Control* 59.0 19.0 40.0 68.0
1 SD 17.9 15.0 15.1

LVEDI:LV end-diastolic volume index, LVESI:

*x *x ** LV end-systolic volume index, SI: stroke index, EF:
LADs: left atrial dimension at systolic phase, LVDd: ejection fraction.
left ventricular dimension at diastolic phase, Ao: *: Fisher EA, Dubrow IW, Mastaeiter AR: Amer ]
dimension of the aortic root. Cardiol 36: 67, 1975

*. derived from normal value after Fukushige.

** . statistically significant, p<0.01.
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Table 6. Systolic time intervals of acyanotic tetralogy of Fallot

ETI PEP Q-1

msec msec msec msec
MK 315.4 120.4 62.8
MT 343.6 86.2 48.6
TS 332.0 94.2 53.8

DL, FOHZRFoFEFTESL, Qlr o
MEOEALEL LD EELLNE. UEDX )
T, Qp/Qs % Qp & Q-1 B HEf+5 L%
Zbhhd.
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