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No. [Mean+SD
(Degree) -0

D (phase)
+10 +20 +30 +40 Degree

Normal | i8 | 1.7+ 5.8

TOF | 10 |25.3£10.5

Fig. 1 D (phase), phase difference between right and left ventricle, in patients with nor-
mal cardiac functions and tetralogy of Fallot (TOF). The shaded zone represents
the range within mean value+standard deviation (SD) in cases with the normal

cardiac functions.
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Fig. 2 Relation between D (phase) and Qp/Qs, the
ratio of pulmonary to systemic blood flow, in
patients with TOF.
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R (amp)

No.

Mean+ SD G 5 5
Normal | 18 |0.54+0.20

TOF | 10 [1.35+£0.49 Oé) o} ogo

Fig. 3 R (amp), amplitude ratio of right to left ventricle, in patients with normal cardiac
functions and TOF. The shaded zone represents the range within mean value4+SD
in cases with the normal cardiac functions.

AMPLITUDE

Fig. 4 Phase and amplitude images of a 6-year-old girl with TOF (case 1). Significant
right ventricular (RV) phase lag is shown.

Fig. 5 Phase and amplitude images of a 2-year-old girl with double-outlet right ventricle
(case 2). Hypoplastic left ventricle (LV) is clearly shown.
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BEF  22%47%5 (1985

AMFLITUDE

Fig. 6 Phase and amplitude images of a 10-month-old girl with tricuspid atresia (case 3).
No RV image can be identified.

AMPLITUDE

Fig. 7 Phase and amplitude images (top) and their schematic presentation (bottom) of
a 35-year-old female with Ebstein’s anomaly. The atrialized RV (B) is shown as a
hypokinetic, atrial phase area, different from normal RV (A). (RA; right atrium)
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Summary

Fourier Analysis of Multi-Gated Cardiac Blood-Pool Data
in Patients with Congenital Heart Diseases

—[II] Assessment of Diseases with Complex Cardiac Anomalies,
Especially Tetralogy of Fallot—

Kan TAKeDA*, Hisato MAEDA*, Nobuo YAMAGUCHI*, Kazuyoshi NAKAMURA¥,
Kaname MATSUMURA*, Tsuyoshi NAKAGAWA*, Minoru SAKURAI**
and Kenzo AoKr**

* Department of Radiology, ** Department of Pediatrics,
Mie University School of Medicine

The clinical usefulness of Fourier analysis of
multi-gated cardiac blood-pool data was evaluated
in 18 subjects with normal cardiac functions and
14 patients with complex cardiac anomalies (ten
with tetralogy of Fallot, two with tricuspid
atresia (TA), one with double-outlet right ventricle
(DORY), and one with Ebstein’s anomaly (EA)).

Using global ventricular time-activity curves,
the phase and amplitude at fundamental frequency
were calculated, and emptying patterns of the left
and right ventricles (LV, RV) were evaluated by
phase difference [D(phase)=RYV phase minus LV
phase] and amplitude ratio of RV to LV [R(amp)].

In patients with TOF, mean values of D (phase)
and R (amp) were 25.34-10.5 degreesand 13.54+0.49
respectively and significantly larger than those of

normal subjects (p<<0.001). D (phase) became
larger in inverse proportion to the ratio of pul-
monary-to-systemic blood flow and there was an
inverse linear correlation between these two vari-
ables (r=—0.830, p<0.01).

On visual interpretation of functional images,
the dynamic property of hypoplastic ventricles
could be easily estimated in patients with TA or
DORV. In a case with EA, the atrialized RV was
shown clearly as a hypokinetic, atrial phase area.

This method is valuable for pathophysiologic
investigation of diseases with complex cardiac
anomalies.

Key words: Multi-gated cardiac blood-pool
data, Fourier analysis, Congenital heart disease,
Complex cardiac anomaly.
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