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Oral Sildenafil Ameliorates Impaired Pulmonary Circulation
after Bidirectional Cavopulmonary Shunt

Eitaro Umehara, Shintaro Nemoto, Tadashi Ikeda, Tatsuya Itonaga, Hiroyuki Nakajima,
Tadaaki Koyama, Nobuhisa Ohno, Takeshi Nishina, and Masashi Komeda

Department of Cardiovascular Surgery, Kyoto University Hospital, Kyoto, Japan

A 1-year-old boy with complex cardiac anomalies underwent patch enlargement of the right pulmonary artery (PA) with transection
of the main PA to correct non-confluent pulmonary flow caused by stenosis in the right PA, namely, blood flow through the
previous bidirectional cavopulmonary shunt into the right PA, and excessive flow through the banded main PA into the left PA,
which caused pulmonary hypertension in the left PA. The transpulmonary pressure gradient (TPG), an indicator of pulmonary
circulation, increased early after the operation despite nitroglycerine and prostaglandin E: infusion. Although the increased TPG
was normalized by inhaled nitric oxide (iNO), TPG increased again and caused oxygen desaturation after extubation and discon-
tinuation of iNO on the first postoperative day. Sildenafil citrate (SIL), a phosphodiesterase-5 inhibitor, was then administered
through a nasogastric tube at a starting dose of 0.5 mg/kg in stepwise increments to the maximum dose of 1.5 mg/kg every four
hours. SIL dramatically lowered TPG and improved oxygen saturation without adding vasodilators or iNO. No side effects
occurred after SIL administration. Oral SIL could be a safe and potent adjunctive therapy for impaired postoperative pulmonary
circulation, even after right heart bypass operations.
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Fig. 1 Postoperative changes in hemodynamic parameters during intensive care stay.
iNO: inhaled nitric oxide, SIL: oral sildenafil administration, PGE:: intravenous prostaglandin Ex
infusion, TNG: intravenous trinitroglycerin infusion, Y: ug/kgBW/min, mean PAP: mean pulmonary
arterial pressure, equivalent to pressure of the superior vena cava, mean CAP: mean common atrial
pressure, equivalent to pressure of the inferior vena cava, mean BP: mean blood pressure
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Fig. 2

Changes in the postoperative transpulmonary pressure gradient (TPG).

TPG (mmHg) was calculated as mean PAP-mean CAP, where mean PAP is mean
pulmonary arterial pressure, equivalent to pressure of the superior vena cava, and mean
CAP is mean common atrial pressure, equivalent to pressure of the inferior vena cava.
TPG increased after discontinuation of inhaled nitric oxide (iNO). After administration
of oral sildenafil (SIL), TPG was normalized without the use of iINO or other vasodilators.
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