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Clinical study on intratracheal instillation of sodium nitroprusside for treating persistent pulmonary hypertension of newborn

Chen Long , Tang Shi fang ,Wang Nan ,Shi Yuan , Zhao Jinning®
(Department o f Pediatrics s Daping Hospital ,Research Institute of Field Surgery , Third Military
Medical University ,Chongqing ,400042,China)

Abstract; Objective To investigate the therapeutic effect and safety of the intratracheal instillation of sodium nitroprusside for
treating persistent pulmonary hypertension of newborn(PPHN). Methods The intratracheal instillation of sodium nitroprusside
was used to 19 cases of PPHN under the mechanical ventilation,and the pulmonary arterial mean pressure(PAMP) , arterial mean
pressure( AMP) , transcutaneous oxygen saturation(TcSa(O,) of the right upper and left lower limb at the basic state,30,60,120min
after intratracheal instillation of sodium nitroprusside were respectively measured and compared. Results Among 19 cases of
PPHN, 17 cases had the primary lung disease. Of 17 cases,14 cases(82. 35%) had significant decrease of PAMP after intratracheal
instillation of sodium nitroprusside, which was most significant at 30min after therapy and the difference was statistically significant

compared with before therapy [ (21. 304, 200)mm Hg ws. (30. 30+4. 200 mm Hg, P<0. 05],but AMP between before and after

therapy had no statistical difference[ (56. 0043, 00)mm Hg ws. (55. 00£6. 00) mm Hg, P>>0. 05]. Conclusion

The intratracheal

instillation of sodium nitroprusside is the safe,effective and economic method for treating PPHN.
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B A L5 £ M il 3h Bk & R (persistent pulmonary hyper-
tension of newborn, PPHN) J&# 4= JL Y — F 20 UL 7™ 5 52 0% . &
71 o 0 AU AR LA W T ok B AR U R AR AN RE &R i . L
FEIGE PR LB R IR 0. 1% ~0. 2% % B8 R ik 1096 ~
40265, 20 2 90 AEAR LI L 3 — S AL A (NO) B A 1Y I IR
WFFEIESE . NO R AR 97 PPHN B 8 3cbe  JE 804 v & & ik
PR SR A T B I R R 2 PPHN ARUL Y 5 15 00 - B AR
Bl Bk 7 o 08 PR SR 1 R O B8R T A E R R 38t E
S 54 &% B A B (bronchopulmonary dysplasia, BPD) 25 f
RIER ATEE R 70% ~80% ., J& B /T 2N 1 bR IR I 7
HEE L R NO WA I B R RN B A R LR
Y5 B Bt A R b AR R b R T A

T3 B0 2 P LA 5 5k 25 RN T NO BRI R i
Jk VAT I G T 20 IR B A I R
BT R IT AL, ER 0 4 R B A g AR IR L R
LA W BEAIR L TR B RE 6 5 | 76 A 10 2 2 Bk il JE R IR A — 2 fE IS
PE . DT BRI TR ek on T TR PPHING 124 0k
P i T A A A 25 AL R AR T e R RO I R 4k & PPHIN 4%

EE RN Mg (1982 —) AEBE B I . A% L BF 50 Az - 223 A LRI &2 & M AT e . &

@qg. com,

2B WM AARTT PPHN /0 [ AMGE 255897 259
S NO PR AR >k F7 4% Lk 2 48 R B 66 550 AP
F NO WA REA AR A il 3y ik i FE #38  BR 0 <8 AT A NO
BEARR G0 PPHN BIE 7 BOR TR A 1 DR R — B A 28
e B A9 YR YT 5 1 I RIA YT SR ALK 45 .

1 #REHE

L1 —fgseRt EEEARREHEJLEAE VSR B 2004 4E 1 1
F 2007 4 6 AUCIA 2 /) PPHN B L 19 61, ¥ 7 LR 16
VLB BV, [ B R S TR AR YT .
B11 B, 4 8 . A L 15 i =L 4 ) B % (37, 90 £
3.20) J8 . W A 1R T R (3 056. 60473, 70) g3 JB & B« R 20k
AGEEAE 7 6 TAREA & 6 B, S PEIFIRE B LR A AE 4 6. 58K
PECHERT 2 6], PPHN [ Wibs HEAK 48 2 2% LB ) B 5 6
R« 4 BB A A R R G B Bl i 4 43 R (PaOy, ) <<50
mm Hg, WA 5 W B 480 & 4R RE B3 5 3l k348 Ao 1A CF 208D
28 4 12U R BE (TeSaO,) 30548 5 Bk (&2 T IO 5 1026 A | s
2238 SR 7 0 Bl ) S 34 il 3 bk e (PAMP) =20 mm Hg,
1.2 Jiik

BIL1EE . Tel: 13883559467 ; E-mail : 476679422



1316

12,1 WRIr s AUFSCR RIS 2, DO ar 5
BafE e B xR, ARG ERGHEZE R SRR S
BIABILI R EZ — &5 TR E 1. 19 # R JLE T
W38 < (Drager BFWZAL) o Wi AH 5C 8 47 O SE il B, AR 5 2 mL
TR K L SR E ZR T AL 30 min J5 WEIAR SEHE bR 1
oA B B K 5 mg B T 2 mL AR K L BL 0. 50~
10.00 pg + kg™' « min~ " ¥ B 4 46 B L P AL B PER T
ZIGTFEE AL WG T O B 0. 50 pg - kg -
min ', 40 5 min ¥ TcSaO, MR RERS 7 85 % DA 1. 7 LA
15 1IN T L i R S B R 0,50 pg + kg e min ',
R HEFEAMT 10.00 pg+ kg '+ min

1.2.2 WiNdEAR T A e B K AT LT KM A S AN S
30,60,120 min, ¥ PAMP. k9§ 5 I [E 1 2h Bk 5 45 A4 . )5
TcSaO, , PAMP Il & 5 A 46 A i SD-800 ik #h 2 38 #) #8 75 .0
SEML R LM F 7.5 MHz, BUFE 2SR 2 mm, Ff 467 1 1 70 %%
2~ 3 Jfy [e] s AR IR S Mok L G A 3 o T) e 2 W T ) L P L
FE U4 BT 5K FE BT 3 3 ik FE CAMP) | 31 Jik 345 1l J& +H Rz 34
P F R Z2 T O B9 TeSaO, 5. AR A0 5 56 1w o 5]
(RPEP) . fili 8ly ik Wi 45 $91 1. 35 in 2 BF 18] CAT) 3155 PAMP, 3 %
AR PAMP=43, 20 X RPEP/AT—4. 60,

1.2.3 JPsE JRITJE R PAMP R K FHETF
5 mm Hga{ PAMP<C20 mm Hg, [f] i TcSaO, faETE 85% LA
AR N TERL. A RCE kSR B R kT LR
7 ORCE R Hof T vk

1.3 Giitssab ™ %0 SPSS16. 0 48+ 84k 347 43 47 .+ 1
FERLL T s TR A BIET S S8 BRI R 4
RO 240, BL P<<0.05 WERHFHI %5 L,

2 4 )

19 ] PPHN L, 2 ] 5 Kk 952955 2 e R 1 O JUE s & ¥
J7ICAL, TeSaO, RARAREAEFF 76 85240 LA I, i ok R i i 78 3A
I o L7 (8D R g il 3 5 A L eh L 14 IR YT A 80 AR
N 82.35%6 (14/17) 3 4 FI A 3% 41 TC A0 v B8 46 Sy 74 st A I
TRIT .2 BIRRBE T 1 A RUF#E )5 diBe . 17 4] PPHN &L
T A B AR K S A5 TR0 I 48 A A DL B SR AR A T S S NI T
30 min J§ PAMP F &% (21. 304, 20)mm Hg, 53 Aill{E & 4
FRER K L #2257 A St 58 L (P<C0. 01) 5 i Al 3% B9 35 97
J&i » TcSaO, 48 ARITA B B ok 3, 15 Bk ol (5 0 2E R AR K LR
i E R ZE T B TeSaO, 25 {8 b A8 /N (P<<0. 01), 60,120 min
J& PAMP 53LRb(E R AR B K R . 2 R A G R L (P<
0.05), {H%F 120 min Bf PAMP 4 | FF#a$, 3 /r LT R
BERlH  TeSaO, SRRt A R MAB L. TIRYTAT G AMP
BLEFIRITHE L (P>0.05), 1% 1.

x1 17 ) PPHN 2ILSE BN EEH K

AR B BIERM TN (TEs)

- PAMP A B A AMP
(mm Hg)  TcSa0:(%)  TeSaO2 (%) (mm Hg)
JEb (e 30.3044.20  74.87423.92  63.7476.24 55,0036, 00
AR K 29.5043.70  73.457424.27  65.36224.68 58,0074, 00
44 30 min - 21,3044.20"  89.33+8.51*  87.6946.12"  56.0023. 00
fil§ 44 60 min 22,6023, 50" 87,2679, 41" 86,3278, 76"  62.00=4. 00
filf 44 120 min - 25, 20425, 500 82.374:7.69"  83.31427.23* 60, 005, 00

*; P<C0.01,": P<C0. 05, 55 & Ath {8 Fn A= B ER /K LA

3 3 i
AHIE T L AT I BF 5 84 05 3 » B AUAS HR AS T A T

TREF 201454 AFH 43455 114

N X il )y ik S 7 A A 1A 5 ) () B 4 E L e A . 2 2R
T B A A5 PAMP #3E il 6 B B AR 30
min 5 B8 &, 1 AR )L AMP BEAIG,

PPHN & % W18 B L A& 5AE » B LA 47 25 1 415 S80I A
93 A6 — ELAL TR K, B4 A G R L el T A ) B 4R
H LA T B W M & R F SR 5. PPHN G &
4k R T IR B L TG 28 WA £ AIE S B0 I 1l 3 1 A
B o R i 485 BEL oy v 30 R T 06 A B B A AR I a4 R 2R
(B M B Pk 47 31 il i, A 24 4y 38 % AR O A B AF TR T AR .
NO 1&g — & N BRGS0 F . Be e e PR AR A F 4
SP-8 JULMA T R 300 R At il A 0 4 L ORI R B 5YOE 55, NO
W A e % 75 RCREARORT A LB 30 Bk i L BT PPHIN 5 f) fik
ARG IR, 3% PPHN LM SLASE IR FIBUS . 124
1 NO W AJF MR 72 H TG PPHN YR M. H
JE NO WA FEAR RALES 5 A 20K KU & 5 72 I R B R
H BRI T A

B8 41 8 S5 AL B W o S — ol R SR A R e IR0 ) P9 O 4
IS P 4 I 7B A i R % Sl ok R e KT o LY A ERE .
H Al 32 B T e 0 fe 5558 0 I IRIB YT . 35 40 1 43 - 45
v B A i A PR AT A Dy 2 R i B R AE I A T o LA
JitL L P9 Bz 40 B0 i 2 RO AN AR E B TR M SRR B AL A
HEAMHK-SHRBN S5 TR NO.GIEMEY K. H
BEL A NO RS M Ah Bl % 40 I8 RE DD 85 B T
T » 3 O UL 5 - AT i RIAh-47 ATP Bl 5 Bum A8 47 7k .
VT AR ST & BH L 0 W 38 4% 38 07 o il 3 4 2 A B4 10 W e
il 342 6 A0 L B P AR A FB AL B N A NS JLE
E 40 I R O A I R B B R R NO L FE il 44U
G S 1K= N I AP 3 19 IR =2 A KRR N 1/ n 4
TR NG44 97 PPHN [ R0CHR . SARAEMIETT I £
NO WA 35 97 1 B A SClk A B A A ROR . A 19
PPHN LA P A B 8136 97 LA 3 5 6 hy JL % o
P # .82, 3506 (14/ 17387 45 80 SR T » 5.0 JIE 45 4 5 5 A G 1Y
it 205 Jk e o YA T R BEE A5 R L 2 81 58 R R O WIS 45 24 ) i Bl ik
FEREARAN BT . 33k 32 7R J5 R 58 K0 IR 9% e 80 PPHN 5 fili
ERPE T B PPHN 7] ge A A [F 0 BUR i 2 . it oh AR
K BUAE 4% A 30 min J§ PAMP F B 24 B &, fii 120 min
J& PAMP 5 7 a3, H 5 1T 8 Sy i 35 4 2 2 300 4 1) AR
FHRY I S 5K 5, 120 min J5, @5 a1 A S HEHwEs . |
M DN AE 120 min Z2 47 AT FRR 45 24, DASE 22 A LB 200

BT IR R A PTG AMP & & BB B AR AL, T RE 2
it 41 7E Hh Bl 0 BF 2 1l 0 JUE 32F A MG IR 3 R b L Bl 25 AR
T v B B AN L O O 7 3 2k - U0 B 9 R T AR X 3 4
HAE T I 48 . AR SCR B 58 R T L 0 4 SO IR AT PR
1697 PPHN bR E 73 NO R ARITF M BER Tk —. &
T A SCR A2 B B 5 B8 o EL G 491 PR L B ok, RV 4 JR
AT R LA RRATES SR I, 5 LRl
Xof 2L P AN A TF 55 B 3k — 25 B 6 A M 1 7 o i 4
o R L FH PR IE 9T T T Sl

SE

[1] Walsh-Sukys MC, Tyson JE, Wright LL,et al. Persistent
pulmonary hypertension of the newborn in the era before
nitric oxide; practice variation and outcomes[ ] ]. Pediat-

rics,2000,105(1 Pt 1) :14-20. CFE:55 1319 1)



FRES 2014 F 4 A% 43 %% 11 4

RN BB A I X R T GVIS X & GVI6 SRk i T
tr, AR B R, GV SR GVI16 Y % 42 I BE 43 i A
33.33 mm I 35. 07 mm"™ ), 2 £ 70 B A Y Bk B AR
BRI A 400 095 B ke IS o o o B O R RED
3.2 GVI5 F GV16 iy il f I %8 BE 5 48 8% I Jo A ¢ M B
A4 X AR BIAEAE S I R AT S . GVIS 1 GVI6 1Y
HRUBERESERIFLCUEXR. HREY REHEN T AH.
18~<T45 ZHH 5 45~60 2 A h B ABE GVI15 F1 GV16 |y
EEAI AR TR B 22 5 Si 3 2% 7 L (P<C0. 05) 5 78 JIE Jif A A
W, 45~60 Z AR GVI5 Bl f I I BE fe f T 45~60 2 4
FIRF 60 Z 40 GV16 £ £5 B T BE IR A7 78 22 57 - UL W 4R i
Xof FB 4395 O AEAE R 0
3.3 GVI5 FI GVI6 MEkEE S5 Y R BAEEML K
WFFEXT 98 fil i B AT IE v SR R A 1 3k 8 MRT A 4 L 3F R
[F) 4F 0% Be S 48 2 [G 48 $RlF A7 o3 40 52 . i Ja % GVI5 R GV16
W E SRR AT T %t . SR k8. GVI5 # GV16 14
T e 6 R BE 5 2 TR B0 A2 TEAH DG, B BE B % IR 46 oy 38 s
GV15 7 K& GV16 <y £l £5 8 7 BE o bl =2 39 s 4 i 5 =2
e & R BE LBl 22 30 P 22 B 98 R SRR — L 0

g B TR A SCE i MRIIE s R T T W = 3 R
R GVIS F1 GV16 5l fa B R B 5 4E 8 O TE A et B
B IR A8 B AL TR AR DG 5 3y i R B 300 40 Ui S8 2 8 ) o 6 =
LURBE DA O R 1 R AR SR T SRR . (R PR R A
o AN BE 58 R LA AR FE 2 =X e B R 5 10 B R S R
SRR WAL R R AT A B A5 5 T R e T A R
e DR 58 1 o sl G 1 0 5 JRE 19 A
S % 3k
[1] Chou PC,Chu HY, Lin JG. Safe needling depth of acu-

puncture points[J]. J Altern Complement Med, 2011, 17

(3):199-206.
(2] BJptf. i 5 T A 20 U050 v B R 28 7E i (79 K7 ¥ 3t

1319

POIMI. K TR R =, B4 I3 duat: AR AL,
2010:204.

(3] EAe R XU Y 2 T o i e [T 1. B R e
PRZ% 5 .2009,25(4) :53-54.

[4] ™. & 36 57 SUHE L= 78 1] ]. BkV§ 125, 2007, 28
(8):1063-1064.

[5] Zhang ZJ.Chen HY,Yip KC,et al. The effectiveness and
safety of acupuncture therapy in depressive disorders:
Systematic review and meta-analysis[ J ]. ] Affect Disord,
2010,124(1/2) :9-21.

[6] Lu W, Rosenthal DS. Recent advances in oncology acupunc-
ture and safety considerations in practice[ J]. Curr Treat
Options Oncol,2010,11(3/4) ;141-146.

[7] HB/K &, okl FHE. fa B 2 v 41 ) &2 4 R B 1 B 5™
REHEWMEARBRAAL]]. B RED R ER,
2007,21(2):9-11.

(8] L. Wi &l 7 ik R [T . & & i K 2% & 2007, 23
(8):57.

[9] . B M 7 i B R B AR 6 LML bt . v [ = 25 B
H i IRAE 2007 . 201.

[10] 25155 , AAZE 4 PR SC. & 3 JRURF 7 300k 1958 T s o i 45
Y50J]. W E %42 .2008,28(4) . 292.

(117 BAR s 22 W AR, 22 E4e , 45, B CT ) & JXURF &1 3 T8
BBFFEL) ] P E 5 . 2008.28(1) 147,

[127 RUAE & W 0 A K F o 45 RURF L XUt L A B A AT
JA AT A8 ZTR BT R IR B R SRR L LT . B R K J% AR
2009,25(9) :58-60.

[13] Cheng WP, Dong SP. Discussion on the safe angle and
depth of acupuncture at Jiuwei (CV 15) [J]. Zhongguo
Zhen Jiu,2012,32(6) :515-518.

(Wi B #7:2013-09-08 &[] H 9 .2013-12-10)

(458 1316 71D

[2] Steinhorn RH. Nitric oxide and beyond: new insights and
therapies for pulmonary hypertension[J]. J Perinatol,
2008,28 Suppl 3:967-71.

[3] Robterts JD,Polaner DM, Lang P,et al. Inhaled nitric ox-
ide in persistent pulmonary hypertension of the newborn
[J]. Lancet,1992,340(8823) :818-819.

[4] Sanchez Luna M, Franco ML, Bernardo B. Therapeutic strate-
gies in pulmonary hypertension of the newborn: where are we
now? [J]. Curr Med Chem,2012,19(27) :4640-4653.

[5] Chandar J, Zilleruelo G. Hypertensive crisis in children[ ] ].
Pediatr Nephrol,2012,27(5) ;741-751.

[6] Valchanov KP, Arrowsmith JE. The role of venodilators in
the perioperative management of heart failure[ J]. Eur J An-
aesthesiol ,2012,29(3) :121-128.

(7] s, VE R . S s . 45 58 R0 IR & O il 3l Bk s
JEAMNEHAST 2169 5] 25 [A] B S 451 49 SbRHIG 97 LT . h A2 b
Bl ,1996,34(5) :261-264.

[8] Cabral JE, Belik J. Persistent pulmonary hypertension of
the newborn: recent advances in pathophysiology and

treatment[ ] ]. ] Pediatr(Rio J),2013,89(3) :226-242.

[9] Abman SH. Recent advances in the pathogenesis and treat-
ment of persistent pulmonary hypertension of the newborn
[J]. Neonatology.2007,91(4) : 283-290.

[10] 5K J8 M IR L 4= U8, 55 [ 7™ S 5t S0 0 A LI 20 ik & 1
L] B LR R 51999, 14(3) 1 97-99.

[11] Weinberger B, Weiss K, Heck DE, et al. Pharmacologic
therapy of persistent pulmonary hypertension of the new-
born[J]. Pharmacol Therap.2001,89(1):67-79.

[12] Vesey CJ,Cole PV. Blood cyanide and thiocyanate con-
centrations produced by longterm therapy with sodium
nitroprusside[ J]. Br J Anaesth,1985,57(2) :148-155.

[13] Martin RJ, Walsh MC. Inhaled nitric oxide for preterm in-
fants--who benefits? [J]. N Engl J Med, 2005, 353(1):
82-84.

[14] Schreiber MD,Dixit R,Rudinsky B,et al. Direct compari-
son of the effects of nebulized nitroprusside versus in-
haled nitric oxide on pulmonary and systemic hemody-
namics during hypoxia-induced pulmonary hypertension in

piglets[J]. Crit Care Med,2002,30(11) :2560-2565.

IR H B9 .2013-09-13 &[] H #9:2014-01-03)





