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Surfactant Replacement Therapy in Very Low Birth-Weight
Infant with Severe Respiratory Distress Syndrome
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A case is presented in which a 910-gm male infant with the classical manifestations of the
respiratory distress syndrome (RDS) was treated with artificial pulmonary surfactant (PSF). His
clinical course clearly demonstrates the effectiveness of PSF. As soon as 120 mg/kg of PSF was
instilled via the trachea, oxygenation (a/APQ;) improved dramatically. However, CO: elimina-
tion only slowly improved, after 12 hours of PSF instillation,

Although patent ductus arteriosus and bronchopulmonary dysplasia have appeared as com-
plications, they have been treated with mefenamic acid and diuretics, respectively.

We describe an important quantitative difference in the efficacy of PSF treatment compared
with only mechanical ventilation, and PSF will improve the prognosis of very low birth-weight
infants suffering from severe RDS. Shinshu Med. J., 86 :801—806, 1988

(Received for publication July 8, 1988)

Key words : very low birth-weight infant, respiratory distress syndrome, surfactant repl-

acement therapy, mechanical ventilation

MRIVE, FPREDAERRE, ALV -7 > 7 2V P RTEEE, ATRGRE

T\ BD2,
I ® LB ILEERED 1 flic PSF #13L3 5
P REROESCEGCRBRECRIRS LTE BEP BT DEARPLCHRET S,
foo UL, BRMBOETRILEAE LTEL, &
i ORMEELIROFHE K ELSERT R, Bl,
4 VIR SR EAERRTE (RDS) wwfL, ALY —7 57 FENAES 228, H4HE 910g OHE, KTET
& v | (PSE) MiTefik 2 ia bt ORI S SRR LIERD R ~AB, 77 #—A=7 3

ol

o 5l

No. 6, 1988 801



RN R« SRIL - KA - FBE - R

Table 1 Clinical data in premature infants

Name Sex GA  BW Diag SAcgggf Tx Dflﬁa\;ﬁn ?§J§2§h*
Y. B. F 27 542 RDS, PDA 1/4 MV 9 34
Y. S. M 31 820 PH 1/5 MV 15 36
S. 0. M 22277 910 RDS, PDA, BPD 6/7 MV, PSF 46 77
A. N. F 27 882 RDS, PDA, BPD /7 MV 69 85
All infants required mechanical ventilation soon after birth and all survived. GA:
gestational age (weeks), BW : body weight (gm), RDS : respiratory distress synd-
rome, PDA : patent ductus arteriosus, BPD : bronchopulmonary dysplasia, PH:
pulmonary hemorrhage, PSF : artificial pulmonary surfactant, MYV : mechanical ve-
ntilation, *Calculated by Dubowitz score, **Duration of mechanical ventilation (days),

*¥*Duration of oxygen therapy (days)

Table 2 Blood gas values before and after instillation of PSF

after PSF (hrs) —24 —~12 0 15 (min) 12 24 48 87
after birth (hrs) 2 14 26 38 50 84 123
Pa0; (mmHg) 120.0 47.5 66. 2 160. 0 71.3 59.2 68. 9 83.2
PaCO; (mmHg) 21,2 61.1 71.1 93.2 35.2 45,1 40.7 52.6
pH 7.283 7.227 7,170 7.078 7.393 7.290 7.329 7.199
F10, 0,95 0.75 0. 85 0. 85 0.35 0.35 0.35 0.35
MAP (cm H;0)* 13.5 13.0 14,0 14.0 14.0 12,0 13.0 8.8
a/APQOy** 0. 20 0.11 0.14 0,33 0.39 0.34 0.39 0.51
V1wt 0. 110 0.210 0.180 0. 080 0. 069 0.071 0. 066 0. 037

*MAP=Frequency X (PIP-PEEP)/60 % Inspiratory Time + PEEP

**a/AP0; = PaQ./

PAQ;, PAO;=FI0; X (barometric pressure minuswater vapor pressure) — PaCO0y/0.8.

Assumptions were made that barometric pr
47mmHg. VI (ventilatory index) =Fi

R CTHAEL, MEIPFRO-DEEPIRE I RER
FEVBBIZABE L,

ABiWsD Dubowitz score TiI27BHMTH D,
~DEIOWMARZ UL G EELADI, T,
B, B THMSD - 7, ARRBBRE TR,
FMERELS, 800/mm?, RIMEREL345 % 104/ mm?, Hb
12.9g/dl, Ht34.5%, m/ME#28.5%10*/mm?, TP
2.9g/dl, BUN 12mg/dl, # v7 %= 0.9mg/d],
Na 136mEq/L, X 4.6mEq/L, Cl 108mEq/L, Ca
8. 7mg/dl, M 146mg/dl, CRP (=), IgG 567
mg/dl, IgM 20mg/dl, M VEEE X», RDS
(Bomsel IZ) &M L7ca%, Shake test ikl
THhote, ABEBREBE, RMABRZERE (F10) 0.75,
IRAKRBSKUIE (PIP) 20cmH.0, #KESEE (PEEP)
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essure was 700mmHg and water vapor pressure
02 X MAP/PAO,.

7 cmH,0, FIRESL (Freq) 40/min, W& (TD
0.75 sec, FPHIHMNE (MAP) 13, 5cmH0 OHBE
S CATIRGER S 2 PG L,

AR 2 MOy AR, BIRGOERSE (Pa
O2) 120mmHg, BINRILRIEH A4E (PaCOy) 21,2
mmMHg, pH 7.283 T3 b, BEhIRMHIESERESF
(a/APO)® 110,20 X {&f, Ventilatory Index (VI
=TF10; « MAP/PaO)® 130, 11 L BIECTH - Foo BETE
HRILHRE T, 22T PaCO; 60mmHg & E§,
a/APO; & BIMET L7z, MFE 33/14mmHg &
6 <, (EIEM A b 7R3 oo D BT IR BRAS M & R
MmMERZWHEL, F—-23 v (10pg/kg/min) % EE
Licas, MmEE A9, PaO, 66. 2mmHg, PaCO;
7L 1mmHg, pH 7.190, a/APO;0.14, VI0.18 &

EIMEEE Vol. 36



PSF &Y L-HEIE RDS DEFAEE

a A chest X-ray on admission demonstrates typical changes of hyaline
membrane disease.

b 6 hours after instillation of PSF, the changes have improved.

C 24 hours after PSF, the film shows so-called “white-out”, pulmonary
edema, which is due to a shunting effect by PDA.

d On the next day, the lungs become large and radiolucent.

Toto, €2 THE26MHIC PSF (120mg/kg) #§f
BF -7 LIHREAEALL,

PSF AL Haif Vi ZE Cik fRERLIR R ©
WMok & [RE L BB DB RD bhtc, 7z, PSF
BE5#%150 0 a/APO; 130.33, VI 130.08 Lek&EL,
F10: 1% 0. 35 & TR 4 IR T X 7255, PaCOsq 133f1C
mfEA R Uiz, 414381 (PSF 5821206 1
X, F10; 0.35, PIP 22cmH,0, PEEP 6cmH:O0,
T1 0.5 sec, Freq 60/min, MAP 14.0cmH.0O ®
W5 4T, PaO: 71. 3SmmHg, PaCO; 35.9mmHg,
pH 7.393, a/APO; 0.39, VI 0.07 Letz#EL, R
MR R LT,

L2sL, 4850850 (PSF 52524050 BE M
5, IREEDHEK, PaCO, o EF, M v i Lo B st
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b, DRI S i - 1ehs, BREBEE
(PDA) %8t 27 =+ 4 (MA) (Cmg/kg) &4
%52, 64, TOHFRNICHY L7co MA 5 3@H XD
Wrig bogEgE » S Y, WI0E & L RIFL 7 b, PIP,
Freq, MAP & ${E FCT &7, F7z, 45 1040
13K —-%3 vl L7 (Fig. 1, Table 2),

L LI %1%, bronchopulmonary dysplasia (B
PD) %, HEOEIRP 9% bronchospasm
like attack® 73 %, PaCO.; d O EMHEEZ R L7,
Af40X v 747 4V v, A2t v FIRFZ0FHE L
FOBTRIRRBITZEE LT, H OB CHIIL,
A7 R S 2k L7,

W, 1ETHHIRMEMELRE (ROP) I3HEE L
BEMEESHEELOREFCH D,
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Fig. 2 Comparison of pulmonary functions under PSF treatment (MV and
PSF) with those under non-PSF (only MV). PSF : artificial pulmonary sur-

factant, MV . mechanical ventilation, F10;:
arterial/alveoral oxygen tention ratio.

MAP : mean air pressure, a/APQ;:
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inspired oxygen concentration,

720 PSF 50 2 FEHICIL4H 72 FRLIEI X 5
< F10: 1%, 0.40LAF &7 b Z O - & L
FEIBLIh T,

—77, PaCO; 13 PSF #: 5 Ethd DEEEELR L
PaCO, oD bifz il PSF #5120/ Th
=7z (Fig. 2, Table 2), PSF ##5# PaCO, 2\l
Tdh-7BlE Uk, MPRAEMECELS - &
% 270, SEOFEECLEL, PSF 1k 110mg (120mg/
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WWHEHET S PSF RERSIERNED 2 a2 = v A LFH
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