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Tetralogy of Fallot with Absent Pulmonary Valve in the Rat:
Fetal Heart and Lung Cross-Sectional Morphology
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Bis-diamine was administered at a dose of 200 mg/kg to 40 pregnant rats on the 9th and 10th days of gestation.
Following cervical dislocation of the rats on the 21st day, the fetuses were delivered by cesarean section and were
frozen immediately in acetone cooled to —76°C with dry ice. Each frozen fetal thorax was cut transversely and
the sectioned surface was serially photographed with a stereoscopic microscope (Wild Photomacroscope) at
intervals of 500 um. Of the 330 fetuses, 46 had tetralogy of Fallot and absent pulmonary valve (TF/APV).

In those with TF/APYV, a large aorta was overriding a large ventricular septal defect. The right ventricular infun-
dibulum was minimally stenotic, and the pulmonary valve was absent with a small residual ridge on the valve
ring. The pulmonary arteries (PAs) were generally enlarged, particularly at the right and left pulmonary hilar
regions, and compressed and obstructed the adjacent trachea and bronchi. The diameter of the enlarged PAs
was equal to or as much as twice the diameter of the aorta. In normal fetuses, the diameter of the right and left
PAs was half the aortic diameter. The bronchial obstruction in TF/APV extended peripherally. Pericardial and
pleural effusions were mildly increased. Both ventricles were mildly enlarged. The thymus was either hypoplastic
or absent. These pictures show wide-spread obstruction of the fetal trachea and bronchi in TF/APV.

Keywords: tetralogy of Fallot, absent pulmonary valve, bronchomalacia, bronchial obstruction, neo-
natal respiratory failure
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Fig. 1 Normal heart, normal pulmonary arteries and bronchi in a fetus with bis-diamine treatment

Abbreviations in figures: A: anterior. AAo: ascending aorta. AoA: aortic arch. AoV: aortic valve. B: broncus. Ca: caudal.
Cr: cranial. DA: ductus arteriosus. DAo: descending aorta. E: esophagus. L: left. LA: left atrium. LPA: left pulmonary
artery. LSVC: left superior vena cava. LV: left ventricle. P: posterior. PA: pulmonary artery. PV: pulmonary vein. PVa: pul-
monary valve. R: right. RA: right atrium. RV: right ventricle. RVI: right ventricle infundibulum. SVC: superior vena cava. T:
trachea. TF: tetralogy of Fallot. Scale: 1 mm. Asterisk: Pleural and pericardial fluid. White Arrowheads: compression by

pulmonary artery to B.
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Fig. 2 Normal heart, pulmonary arteries, and bronchi in control fetus

BRNRBERSBFEME $£3BE F3S



167

Fig. 3 Tetralogy of Fallot, severe valvular PS, small thymus and small amount of fluid (¥)
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Fig. 4 Tetralogy of Fallot, enlarged RPA and LPA, absent DA (black arrow) absent PVa with remnant (white
arrow), flat obstructed bronchi (white arrowheads), and increased fluid (**)
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bronchi (white arrowheads), and increased fluid (**)
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Fig. 6 A. Normal fetus. B. TF with absent PVa, large RPA and LPA compressing bronchus (white arrow-
heads). C. Sagittal cut of the heart and cutting plane of A and B
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