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Summary

Recently, pulmonary arterial banding (PAB) and the Blalock-Taussig shunting operation (B-T)
have been performed as a preparatory procedure for Jatene’s operation for patients with complete
transposition of the great arteries (TGA) without patent ductus arteriosus (PDA) or ventricular septal
defect (VSD).

We reviewed the echocardiographic findings of 29 patients after PAB and B-T. Four cases had ab-
normal catheterization data after PAB and B-T (Group 1). Twenty-five control cases with successful
two-stage Jatene’s operation exhibited normal data (Group 2).

We studied 1) the grade of distortion of the interventricular septum as the a/b ratio on two-dimen-
sional echocardiogram (2-DE), 2) the left ventricular (LV) shortening fraction (LVSF), 3) the thick-
ening fraction (ThF), 4) the LV posterior wall thickness in diastole (LVPWTd) on M-mode echocardio-
gram, and 5) the LV inflow tract (LVIT) flow pattern on pulsed Doppler echocardiogram.

In Group 1, all cases revealed LVSF less than 0.19 (control group: 0.40-0.56), ThF less than 0.18
(control group: 0.43-0.81), the a/b ratio higher than 0.88 (control group: 0.53-0.79), and LVPWTd
thicker than 0.67 cm (control group: 0.45-0.59 cm). These data are markedly deviated from the range
of the control data (p <0.01). All cases in Group 1 had LVIT flow lacking the rapid filling phase, which
was recognized in the control group.

These abnormal echocardiographic findings suggest L'V failure in adaptation against excessive after-
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load due to very tight PAB, and these figures are very different from the control group. These unusual
postoperative cardiac abnormalities can be detected noninvasively using 2-DE and Doppler echocardio-
graphy. In Group 1, one patient died after Jatene’s procedure, and one surviving patient showed poor
LV motion on echocardiogram after Jatene’s operation. Therefore, echccardiographic data should

be carefully assessed for the indications and optimal timing for Jatene’s operation.
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Table 1. Catheterization data in Group 1 (ex-
cessive banding group)

Case 1 2 3 4
LVp (mmHg) 113 128 156 150
LVp/RVp 1.21 1.39 1.56 1.67
LVEDP (mmHg) 15 16 15 18
EF 0.28 unknown 0.38 0.33

LVp=left ventricular pressure; LVp/RVp=ratio
of peak left ventricular pressure to right ventricular
pressure ; LVEDP=left ventricular end-diastolic pres-
sure ; EF =ejection fraction.

Catheter data indicate abnormally high LVp/RVp,
high LVEDP and low EF. EF in Case 2 is unkown,
but LV contractility seems very poor.

LBCBT 5 4BI0ODBY 7 — 7 VIRERRE
Table 1 iZ;®RL7%.

ZhbDERIzoE, 7u b SSD730 % 7213
HEH SSH60A 2R W THE LWL~ =2 —
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RNE—vERF LR EREEo ab i3 HEH LS
NOEZREHOLT 2 —HETERIcBWT, £0
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Fig. 1. Illustration to measure the a/b ratio.

Diameter ““a” is the left ventricular (LV) internal
dimension at the end-systolic phase at the papillary
muscle level of the LV short-axis view, and “b” is
the length of the interventricular septum.

= Fbxa—RoLER QRS Dih% v o 4
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Fig. 2. M-mode echocardiogram showing the calculation of thickening fraction (ThF).
LVPWTd=Ileft ventricular posterior wall thickness in diastole; LVPWTs=left ventricular post-
erior wall thickness in systole; ThF=(LVPWTs—LVPWTd)/LVPWTs.
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Fig. 3. Left ventricular short-axis view of a patient in Group 1 (patients with excessive
banding).

The shape of the LV is nearly circular, which suggests higher LV pressure compared to the right
ventricular (RV) pressure,

Fig. 4. Left ventricular short-axis view of a patient in Group 2 (patients with optimal
banding).
The interventricular septum protrudes toward the LV side, suggesting lower L'V pressure com-

pared to the RV pressure.
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Fig. 5. M-mode echocardiogram of the left ventricle of a patient in Group 1.
Markedly reduced LV contraction and thickened LV wall are observed.

2

Fig. 6. M-mode echocardiogram of the left ventricle of a patient in Group 2.
In contrast to Fig. 5, the L'V contraction is good, and posterior wall thickness is within the normal limits.
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Fig. 7. Doppler flow patterns of the left ventricular inflow tracts (LVIT) of patients in
Group 1 (top) and Group 2 (below).

In Group 2, the biphasic pattern of LVIT flow, rapid filling phase flow (R-wave) and end-diastolic
phase flow (A-wave) are normal, and the velocity of the R-wave is higher than that of the A-wave.
In Group 1, the R-wave cannot be detected, suggesting high left ventricular end-diastolic pressure.
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Fig. 8. Comparison of the a/b ratio, LVPWTd (cm), ThF and LVSF between Groups 1 and 2.
In Group 1, the a/b ratio is higher, LVPW'Td is thicker, ThF is apparently smaller and LVSF is
lower than those in Group 2.
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