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Inhaled Nitric Oxide : Therapeutic Application for Pulmonary Hypertensive
Crisis Following Cardiac Surgery
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It had not been efficient to manage pulmonary hypertensive crisis (PH crisis) until
nitric oxide (NO), an endothelium-derived relaxing factor (EDRF) was applied clinically
as pulmonary vasodilators. We experienced two cases of PH crisis after surgery for congenital
heart diseases that were refractory to traditional medical therapy. Patient 1: A 7-month-
old girl with ventricular septal defect (VSD) and severe pulmonary hypertension (pulmonary
artery pressure/systemic pressure ; Pp/Ps=0.97 and pulmonary vascular resistance/systemic
vascular resistance ; Rp/Rs=0.80) underwent VSD closure. In the intensive care unit,
NO inhalation was applied for the treatment of PH crisis. Twenty ppm of inhaled NO
alleviated pulmonary hypertension without causing systemic hypotension and improved
oxygenation. On the second postoperative day, the girl was safely weaned from inhaled
NO therapy. Patient 2: A 1-vear-old girl with complete endocardial cushion defect (ECD)
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and pulmonary hypertension (Pp/Ps=0.83, Rp/Rs=0.20) underwent intracardiac repair.

She could not be weaned from cardiopulmonary bypass (CPB) because of oversystemic

pulmonary hypertension.

ratio decreased from 1.2 to 0.8, which enabled her to be weaned from CPB.
NO was terminated after 10 days of low level usage.

Following NO inhalation right ventricular pressure/aortic pressure

Inhaled

In conclusion, inhaling low levels

of NO provides a useful and safe means to treat PH crisis following surgery for congenital

heart disease, and it may help increasing oxygenation by improving ventilation/perfusion ratio.
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2 ) —+ (Pulmonary hypertensive crisis ; PH crisis)
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B, Ml FRELEEShi:. 6 »hATUEY 7 —
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5 6lcm, KE 4.3kg, MFE 90/54 mmHg, PR
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WhEdbhi.
mean | systolic/diastolic | O Saturation

(mmHg) (mmHg) (%)
Y@ 6 a=8, v=7 52.3
vc 61.9
RA 6 a=8, v=7 60.3
RV 90/0 EDP 7 65.4
mPA 68 91/50 68.8
PAW 10 a=9, v=10
LA 5 a=9, v=8 91.4
LV 81/0 EDP 6 89.0
PV 95.0
It Arm 74

L-R 28%, R-L 17%, Qp/Qs=1.16, Pp/Ps=0.97,
Rp/Rs=0.80

Oz insufflation : Pp/Ps ; from 0.92 to 0.85
Tolazoline : to 0.84

BEETHREDSBR, FHEISE -7 FR7HF6 22
B VSD v FEASEW 4TV, MERE2T=2—1L
fo. WEBEIEmMAEL (Pp/Ps) (£0.5~0.6 BE T
oo, ICU ABBIMBIRED & LA B L O
FEOTFHe (PH crisis ; Pp/Ps=1.0) #&1. ZDOh®
NO W A4 BiA L. Constant flow &1 7D~
v F r— 2 (Newport Breeze E150, Newport Medical
Inc., USA) #F\, 800ppm @ NO/Nz &K v~
L O RBETCHRE L NO %8668, 20 ppm DRE TH
fli. NO kX0 NO, BELEMEMEC L 2R
Bt (TM-100, TM-1002, KEBEERAED wTE= 42—
L7 (B 1). NO AT Pp/Ps i3 0.6 BEICET
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Ltz $7: NO WA 3 BHCiiEE R LRI BER 0/
RABEEEE (POy/FIO;) T 263mmHg » % 452 mmHg
CEH LA NO BEA#HR L, B 1HAK NO BE
6ppm OBFETHACAILET S E Pp/Ps ik 1.1~1.28
BRI 8 Licicd (] 2), FIEGC NO %6 L
7o EMREOET AR L, 74U/ v% 9pe/keg/min
TRIA L. Shick v NO WAL S O TEH T

M, B2HA (BAAKANHED «wlHIETRETH -1z
(B 3). ZoF NO BE 3ppm LUTOREIIH1E
Mchor, DEBEBRBIIRIFT BeRHCHEL, %
OHBRBHERE L7z, @, A b~E /e vEIE0.5
~0.7%LLF, F72 NOy BEL 0.1ppm LLTFTH9,
NO WA e BHWERE ok - o,

FEFI2 43 1 R, & 69cm, {AHE 6kg, MFE 98/

$02 ¢Air
—
Ventilator
— (Constant Flow Type)
- |
Exhaust ‘ ‘
>~ \ J
NO | NO2 * NO: 800ppm
(Monitor)
Patient
B1 NOWADY »—=
100
BP
— 60(mmHg)
100
80
PAP 60 0
(mmHg) 40
20
0
NO (ppm) 6 — Off = 6 -

B2 ®H1IAAD NO BAF LB GEFA1)

NO ®A (6ppm) %FIEd 5 L EWURMBRED L8 L L OMED
ETH0, Bz NO BAXHEE L.
PAP : Pulmonary artery pressure, BP : Blood pressure, NO : Nitric

oxide
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Membrane Oxygenation ; ECMO) % 4 BEZE L 175,
D2 BRI NO BAL OB L, BdrcEie, Bib
A hAES e vRiE1~1.2%EF, NO, BET 0.2
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WL WA LEOHHREBE - REBTH D, Lot
AFREL, HEINEND SBABIE S0 55, PH crisis
T ARAE L TEREESREBRERA, HBESH
WAREOMHE, SEOEHRE (570 v8D, Fo
ZATG VY Y ES, hnvo sk —ftasy
wUY, =badryy K, TA) vE) OFRNT
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NO Extubation
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{mmHg)
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100
BP E
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PAP 60 4 PAP
(syst)
, N \‘—-&\_/\/_\
20 -4
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3 MrERRRE GEM1)
NO BABAMREMBRECE T2 A4k, F1IHATLY 2 vHBEBEI LR
BIREZETL, NO Z#RTE .
PGE]1 : Prostaglandin E1, ISP : Isoproterenol, DOA : Dopamine, DOB : Do-
butamine, POD : postoperative day
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B 4 EABRERETERDO NO BA (EF2)
VY YA TREMFETAERT, EREVETHETRH5TH -5,
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1.

ECG : Electrocardiogram, Ao @ Aortic pressure, RV : Right ventricular

pressure, LAP ! Left atrial pressure

bhTELY, RERCHNRTIHEN LELETE -
1987 EHFKFEEMERF (EDRF) OAREA NO
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B RBEMMEMIEE (PPHN)Y, XM ERY
LREEFERNES ORMELR St 2SS
DR BT R CREIC NO WAL
BEEA S . RA S NO IS FEHAT cyclic
GMP BE##EmMEEL bindy, FREGsBEsE
L. NO G mEmEFRE*E L, RARSIL LD
BRI % L3R4 5 H%, MBI TIE ORI ~58
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PREEEE D A P~E S0 VIS, BA
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WA, HERRGITLES 2 TIRAI0AMGER L, Bliff
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ARDS 7t EOMRAETRERD~ v F L — 2 FE TR
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(ECMO) 74 BBEh 5 H, NO BRAFEIIESRM
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NEBEHESCTT AR LA LR, NO &
ABEOBRCIIRE kh -7
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wx LT NO BAEEZRTL, AMEKET%k Sk
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HH, 108 BwRER L, #m LB, RS TOBKE
sl s 50, UM & o &Ry i & e
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AT OBEE (GEMF 1) 125 206 MFEERBHRES
(P82 A) wTRHELL.
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