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=Abstract=
Rebound Pulmonary Hypertension After Nitric Oxide Withdrawal

Hyun Woo Lee, M.D.*, Jae Woong Lee, M.D.*, Sung Yol Hyun, M.D.*,
Chul Hyun Park, M.D.*, Kook Yang Park, M.D.*, Kyung Cheon Lee, M.D.**

Background: Inhaled nitric oxide therapy causes selective pulmonary vasodilation in
congenital heart diseases with pulmonary hypertension. However, discontinuation of inhaled
nitric oxide therapy may be complicated by abrupt life-threatening rebound pulmonary
hypertension(RPH). The purpose of this study was to prevent by comparing group I (without
RPH, n=13) and grouplI(with RPH, n=6) to determine the risk factors involved in the
development of the RPH. Material and Method: Between January 6, 1998 and April 14,
1999, we studied 19 consecutive children who were treated with inhaled nitric oxide for
clinically significant pulmonary hypertension after an open heart surgery for congenital heart
disease. The ratio of males and females was 12:7, ranging in age from 10 days to 6040
days(16 years). To identify the effects of nitric oxide between two groups, we measured
heart rate, mean and systolic pulmonary arterial pressure, mean and systolic systemic arterial
pressure, central venous pressure, pH, PaO,/FiO, and O, saturation before and after the
initiation and just before the withdrawal of the inhaled nitric oxide. Result: In 6 of 19
patients(32%), withdrawal of inhaled nitric oxide caused RPH. In the two groups, inhaled
nitric oxide decreased in pulmonary arterial pressure(PAP) without decreasing the systemic
arterial pressure(SAP) and increased PaO,/FiO,. Compared with patients who had no
RPH(group I ), patients who had RPH(groupIl) were older in age(1204 1688 versus 546+
1654 days, p <0.05), received less nitric oxide therapy(34 18 versus 5746 hours, p
<0.05), had shorter weaning process(5+3 versus 1513 hours, p <0.05) and received
lowerconcentration of initial nitric oxide supply(11+8 versus 17+8 ppm, p) 0.05), and
lower concentration just before the withdrawal nitric oxide (4.2£2.6 versus 5.6%2.6 ppm,
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py 0.05). Conclusion: We speculate that older age, shorter of nitric oxide therapy, shorter

weaning process are the risk factors of RPH.
(Korean J Thorac Cardiovasc Surg 2000;33:132-8)
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Table 1. Patient profiles
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Patient Age(day) Diagnosis Name of Operation
Group 1
1 M 14 TGA ASO
2 F 6040 TA+VSD Total correction
3 M 28 VSD+MS Patch closure+Hega dilatation
4 F 10 Truncus Arteriosus Total correction
5 M 50 TAPVR Total correction
6 M 328 TAPVR Total correction
7 M 85 TAPVR Total correction
8 M 50 VSD Patch closure
9 F 58 CAVSD Total correction
10 F 175 TGA ASO
11 M 7 CAVSD Total correction
12 F 190 CAVSD Total correction
13 M 13 TGA ASO
Mean=* SD 5461+ 1654
Group I
1 M 45 TAPVR Total correction
2 M 180 VSD Patch closure
3 M 90 TAPVR Total correction
4 M 3070 DORV+VSD Total correction
5 M 175 VSD Patch closure
6 F 3669 CAVSD Total correction
Mean =+ SD 1204 £ 1688

TGA; transposition of great arteries, ASO; arterial switch operation, TA; tricuspid atresia, VSD; ventricular septal defect,

MS; mitral stenosis, TAPVR; total anomalous pulmonary venous return, CAVSD; complete atrioventricular septal defect,
SD; standard deviation, DORV; double outlet right venticle

Table 2. Comparative data between before(no NO) and 20minutes after administration of inhaled nitric oxide(NO)

Group 1 Group I1

NO p value no NO NO p value
Heart rate/minute 162+ 14 NS 15119 142£12 NS
mean PAP(mmHg) 26+8 <0.05 30+6 22+4 <0.05
mean SAP(mmHg) 64 *T11 NS 72 t14 71£6 NS
meanPAP/SAP 043 *0.17 <0.05 0.39 £0.01 0.32 £0.07 <0.05
PO,/FiO» 218 +112 <0.05 241 =170 272 =129 <0.05
CVP(mmHg) 11£3 NS 9 *3 7 *£1 NS
pH 7.50 £0.07 NS 7.49 +0.06 7.50 +0.06 NS
Sa01(%) 9717 <0.05 982 99 +04 NS

PAP; pulmonary arterial pressure, SAP; systemic arterial pressure, NS; no significance, CVP; central venous pressure
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Table 3. Evolution hemodynamic date between before and
after nitric oxide withdrawal

Before withdrawal After withdrawal p value

PAP(systolic) 385 =124 435 £103 <0.05
PAP(mean) 26.1£9.0 29.0+9.3 <0.05
SAP(systolic) 87 *14 89 *+16 NS
SAP(mean) 65 £13 67 +18 NS
mean PAP/SAP 0.4110.17 43 *0.10 <0.05

PAP; pulmonary arterial pressure, SAP; systemic arterial
pressure, NS; no significance
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Table 4. Comparison between group | and groupll

Group | GroupIl p value

NO using period(hour) 58 *46 35 £18 <0.05

NO weaning period(hour) 15 *13 5 £3 <0.05

NO concentration at the
start(ppm)

179 12+4 NS

NO concentra.tlon just 56 £26 42 +13 NS
before withdrawal(ppm)

NO; nitric oxide
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