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Respiratory Distress Syndrome

Yukio FURUYA, M.D.
Department of Anesthesiology (Director: Prof. Masao FUJITA),
Tokyo Women’s Medical College

Changes of the concept of respiratory distress syndrome .(RDS) and its current clinical significance

were explained. Through introduction of our clinical experimental results, clinical pathophysiology

and treatment of RDS were discussed. The concept of RDS consists of idiopathic [IRDS] in the newborn

and acute [ARDS] in adult. Pathophysiology of IRDS has been explained by the formation of pulmonary

hyaline membrane due to the lack of pulmonary surfactant, whereas ARDS is explained by an increase

of intrapulmonary shunt on account of the development of congestive atelectasis. Treatment of RDS

consists of respiratory management as a general therapy and PEEP as a special therapy. Application of

PEEP is divided into MV with PEEP and CPAP, and these are explained based on the author’s own

experience.
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(RDS) DFRFETH D, TEMEEZE o5
AETHB. LrLEOREIBIELBREME LT
B0, EHBIXEEOMRREE SRS L FE
CHWHR, BECIIEEDERBS—EDREM
DHZEAVWSRSG. +2 T RDS Off&0EEL
BRACTOBRRNERC W UEHL, SHbrE
DO DEERBIE S X ORBEELY BA L b
RDS DFFRE L IBEIC DOV TR .

II RDS Qi

RDS ofdicdeirs, EFEMOMPRAR o

W B Re. (RL) il e S

ALVEOLUS

\‘;\‘\Ce 6‘\6 W &
Ot 00"
& o5 05 o
\}A?{e f

CAPLLLARY
1 Mifse e sEET (Femn 57 x93/
RRTETRITT. B L T, air pressure
& surface tension AN FHNT L, EMMAEEE
L CiY hydrostatic pressure t, colloid osmotic

—1131—



OXYGEN TRANSFER
INSPIRED
~e0 2R AR mioirien
| am

404

PULMONARY ") XFp
CAPILLARY ARTERIAL

BLOOD

SYSTEMIG
APILLASY

J] MIXED VENOUS

OXYGEN PARTIAL PRESSURE (Torr)

J TISSUES

B2 HeonilEcE5BEER (Mamshall® 5
L bE(AD

pressure 2SN LT\ 5. filifge O, CO, 4 A
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H% $% 5 pulmonary surfactant 23/ 31,
BRI ARE L I BBLT 5. B0 EON
FEABEK L) Bl TTE T, FRkE
FECHs. 2hboBSi RDS OFEL N
THORFET>. (M2) AR 20 Mo =
HMFEMDOD D T, EHORILEH,
THOBIEHETH Y, Z OEMECH Mg
BWCH AT s, a, b, ¢, T Zh £
iu diffusion, VA/Q uneveness, true shunt {Z X %
PO, ETFHERL, D 3EH A-aDO, g5,
3 UIikass @i 9+, true shunt 23 5K 1 T
hypoxemia 1ZffF%. ZhbHDH4L L RDS o
BT 5 DKo,

RDS %JELREE LA D &, FiERcsty
B TR RN B8 R, idiopathic RDS (IRDS)
& BMIIREEEAERRE adult RDS (ARDS) o 2
DORHFHZ ENTES., HAEDERE ST,
RO BRLDT, TRLHORBICOWTHRNS.
IRDS [319594F Avery” BIc Lo TH% S il
BThDY, FERFEEEOFENL LR bESE
RERED 12 THBH. Fa & ICRBB R
MR FIEL, £ ORBRIIMREEEYEO KZK
XA TREOHRNER EEL DR, T
ARDS 3.19674F Ashbaugh!® S L oCHEBINh
MERBHETHY, BRACBOTCAHTRIAEY &
T T HRBER T IFENTR DO THB . A

TR e BEL, CoRBIL S oM
HEKIMORET X BNy » v P DR ER
EEZbRL. IBWH &S PEEP 23BEN
B e Ihs., BT5c, RDS ORI
TIABRECBIhBEACH D0, EEHBTH
DTIER S bicBifE 25 L Bbh 5.

Im IRDS OFEE

IRDS 13HAEEFREEORRE L TRIER
WRED 12THD, &R D407
BAREIC X5 &b . Bt REREED FRRA
oW TWAWARSEN IR TS, Bzl
Rudolph'® 1%, WifEEEAE, KB, K&
WG REWERE, Mhise, Bitim, BhEE:E, IRDS o7
DA LT, 7o Nelson 5'2§3 Text-book of
pediatrics @ 9 Ji T, &40, IRDS, sk, &1,
FigRERE, RiSAME, WhZER, MHHiMo 82w 2
L7, Lo LI0B T, RAVEIEE IR
D32 C IRDS o E& T w5, ZREERD
Wilson'® 51 kb iy L % % b, Wilson-
Mikity syndrome, pulmonary dysmaturity, inters-
titial pulmonary fibrosis of prematurity, bubbly-
lung syndrome £\ NAHWHIFEINTCH, FORK
R ARU<h O, BREERE IRDS I b \EML
2D THB. ¥ Northway'® 1%, IRDS %
BRERREEATHFRETHEREL TV H5HEAR
His RDS % bronchopulmonary dysplasia -4
i, ZORALTHE ThoHH, BEHRER %
IRDS B L L DOTHS. Bk, Dk
D X 5 AR O AR RDS 13 IRDS 1w & &
h, ZOEFHSPEEAME LTRIFbh T3
D, BRESHED HEPE IR T WS, 0L
©, FERAI RDS %3 SIEBRIIEE S
ThEd, RAECHAERNS AL RS
THAE BP0 1 frd 59 % 0 IRDS T
H5.

IRDS ojFRfss, Rudolph®® & 1=k b (3
1) oZ &L THH. BRIE prematurity ¢
BB ERNETHY, BRWTITLER, K
Mg, +7 /7 —2EE2L, WEMCITME
HA LR VR ERCRRISIR > 0T, *
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# 1 Respiratory distress syndrome of newborn

Clinical.
History of prematurity
History of intrauterine distress
Family history of respiratory distress in other
siblings
Diabetes
Physical.
Birth weight of prematures
Increased respiratory rate
Retraction
Cyanosis
Subnormal temperature | will occur in any
Hypotonia sick infant
Laboratory.
pH, fall
pCOQ, increase
Placenta, absence of findings
X-ray of chest, helpful
Pathologic.
Atelectasis
Hyaline membranes
Edema
Physiologic measurements,
Functional residual capacity, decreased
Lung compliance, markedly decr eased
Blood pressure, fail
Biochemical measurements,
Surface tension changes
Abserce of fibrinolytic activity in lungs

(Rudolph'® 5 & b 315)

DWW D WIFETH D . HOREIR & LT
1%, hyaline membrane JEAEBHHILA T L d

5, IRDS i1 & 7-BhinS T4 BE hyaline membrane
disease LIRITN D L35\, IOFREERE &
LCit, FRC 2384 LC lung compliance 723ME
TL, H1bZmit pulmonary surfactant /R Y0
X HMEBIEREOE TIREN TS, Thd
MoK HE% 7 L, hypoxemia ICEFET 5 DT
B%. ¥ IRDS ORI T 5 H3HI V- 505
BWIES hic?y, AHe Chu'® & olfifiEEKD
ERLBEChE EZRIh T,

IRDS i3 2isEod s LT, FRo4b
SEBFRC L 5B HARTREI D TR ieo e
CEEFETLHIEN TELS. Gluck” Lk
g, (®3) X5, FKFOD lecithin 35 X
7’ sphingomyelin OEEIIITIRDOAET E & 2l
208, 35WEEIC lecithin 2% £} 1 sphingo-
myelin HIWHHE LT L/S ratio 712.0%8% % &\~
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3 L/S ratios in amniotic. fluid

5. L2 L IRDS TII38EE ChLMA2.0L T
ERTOTRBNERELBDTHS. ZDZ L
i3, WEEELRYE OARRES dipalmitoyl lecithin
% FE Ak & Ui phospholipid TH 5 & & 2B b iEE
TED. FAWMZO®ER LY, IRDS 2FpiT
EHhT &, HRoBEERFETHS. IRDS O
BRCEL T BE B8 28 L ShTuwbas,
PEEP oI b h 5.
IV ARDS p%ERE

ARDS 13 AW TEMPFR R L & o T BE
FEBERANCEbOTHS. ThbbN
Pgs JOABRI IR A TERE ML U RDS %4]
LT DB E S, IRDS o & 5 iR
BERTHEA TR . ARDS 1B U i B
wEESRPNEBCHE D THNIET B LUTOIEL T
B % . traumatic wet lung |3 Burford!® t Brewer'®
REERSMEHR T 5 6 2 R LT T
FAWI-BETHS. 20X 57 RDS 2EHL T
Jenkins®? 3 congestive atelectasis LFEA S, F D
# Nunn®® {3 post-operative hypoxemia, Nahas?®
1 post-perfusion lung syndrome, Hardaway®® %

post-traumatic hypoxemia, Nash? % respirator
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lung syndrome &K x HE L. Ashbangh!®
LA R HOWREE » ARDS L L CHHELL
P THBH. XHiZ Simeone® I shock lung,
Moore®® 3 post-traumatic pulmonary. insufficie-
ncy, Simmons?” ¥ wet lung syndrome 257 {205
L7z. wet lung syndrome IS0 Eic X
HREECH L THWORD. Dheildd
&, ARDS x88—kAskb o wet lung 2B b
7 A shock lung % TEHDTHMEIC L%
RDS #IE L7 &R E L TRTLBRTWS.
Ashbangh'® 51T X hiE, ARDS [ZEERHY,
REAEEAN, SREREISNY AT IRDS wIkH
R R I XD, AEOPRAEE TG L
LD THBHEDR, FREOREE LM
DI viral pneumonia £ NEHEE b
FCws. EFRE Blaisdell®™ i3 RDS o[F
BELLT (E2) 0X S ROHEBEREF T
W5, oD X5 ARDS DAL EEETET
BALCws X 5cBbhs. LA, &

# 2 Synonyms for respiratory disress syndrome

Adult hyaline membrane disease
Adult respiratory insufficiency syndrome
Bronchopulmonary dysplasia
Congestive atelectasis

DaNang lung

Fat embolism

Hemorrhagic atelectasis
Hemorrhagic lung syndrome
Hypoxic hyperventilation

Oxygen toxicity

Post perfusion lung

Posttransfusion lung

Posttraumatic atelectasis
Posttraumatic pulmonary insufficiency
Progressive pulmonary consolidation
Progressive respiratory distress
Pulmonary edema

Pulmonary hyaline membrane disease
Pulmonary microembolism

Pump lung

Respirator lung

Shock lung

Stiff lung syndrome

Traumatic wet lung

Transplant lung

Wet lung

White lung syndrome

(Blaisdell®® & & b 81 F)

PRI R4 D 2R ¢ ARDS g 05 L3
HiE, ARDS 13fERDBMPRAL & 4 < FZEEE
wig>CTLE 5. —Jj, Ashbaugh OFEERD L 5.
w, IPPB cfzE3h{ PEEP cHiEZhsd
DH ARDS TH 5 LT HEZTNCHEERNH 5.
ARDS OJRRBER L F LB LU TFOZEL T
H%. BRICIBELFREHEE 7T 7~ €
BHRTH Y, MOFIHELZ L vIRGEORERFR
nHBWIhs. MBEEENT 5 &, Mg
% hypoxemia D347 & pulmonary shunt 03§
*, ¥R 1% Tk lung compliance D{E T & pu-
Imonary surfactant DR N ENFNRREDH LD,
FiEBR CUXBMBIIRE, MimEEsiss & b w kA
L, % 78T ¢ i35 respirasory alkalosis,
KelHiz. metabolic acidosis 233 2. iOKEHE
AT R & Ui, FilER, B 5 oln, ONErkBE
FORGESG, MR SEERED, MR TERER
EnHm b, Zh b O RIXEI iR~ 7 Jenkins®®
@ congestive atelctasis w—F1%. /3 ARDS
B 5 EERETZE & LTk, &516[E] Aspen Inug
conference® (1974) THRU L h T3 X512,

Mo L BRI BT 2 S L bh, L{E

TS X B Hilap R & e bEny ot X 5
REEHWEFTRCEEARZD b h b, £ok
-, Baehofen & Weibel?® I, shock lung DFEFH
e o WUz AN type-1 cells 738 type-2
cells I & ¥z bhdDuRD, TOPFTREZV
A\ AT toxic and infective agents X3 5 ffife
RO RPTIG L F 2 7.

ARDS DFBITIFFICEMETH D, iSO
RIS b K Sl BEY R ET LA B
hTwes. (K4) 1% Solliday™ LD KT 5%
W, BENEECESR, g, nEFBYE
FEFR Lz oMo MBClEA T2 & L Em

"LTCWwAh. EFi-o Stevens’® &, Unger®® L I

hif, ARDS THEBENEXHEL TWHEER
B Lu L, £ D Bl Ol tid Swan-
Ganz’ catheter % fH\ 7-FHEIREE A FE D RIE N H
RBERZEEEHAL TS,

ke, ARDS 0ZEf|E LT shock lung % & b
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P b4 sy

El4 Pathogenesis of ARDS

(dog:16kg8) spont.resp.( air
— 02
airQ;
100} ~600
Pa0;  gol 500 \\\.. _____ Mg
{torr) = o ——
0 ~300

40F X300

h\/
s-aDo, ZOE—WU_"/ \/ .
(torr) \- - S

ok ¢

20f ¥

Qs/QT 4
(%)

0

€
hemorrhagic shock

5 Experimental shock lung in dogs

HiFizvs. Shock lung DEFITTECIR~I2HED
ThHD, ARDS [k [ Fxro—f ik
#5. Shock lung OFREAIE S X O SRR 12
ARDS OZpE L RALTHS. —fFic i
a v 7 EIRPEEY 2 v 2 2B R X
DIEE I, BarrRKELTL H5DH shock
lung DEETHL. L2 TEo FEwraL,

KEERD, BERE, KERBINE, BFEPE, &

(dog:16 kg 8) spont. resp.with air

40
Paco, 30 .
(torr)

20

20
4-abeo, 1 T
(torr)

o \
VorVr
(%)

PR S TR
hrs.

//

hemorrhagic shock

6 Experimental shock lung in dogs

PATHREOHRTFLEETH LEL LIS,
FIENER L RO 5 v 2 BT 5K
#rx (F5, 6) wid. B X D KA
#50mmHg 1 2 BRffE o7, RIL T2 A
EBE IR, Yav 7EE2 B, Pa0, &
F, A-aDO, #pm, Qs/Qr #hn, PaCO, {£TF,
A-aDCO, KT, Vo/Vt KT ehFh@Bobh
. ThbofREa»S, 2 A Bz, hypoxe-
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% 30 cmH0

7 Pressure-Volume curve of -left lobes after
lung resection in dogs

dynesicm

60 Shock lung
¥

it

40
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204 rmi

Surface tension

20% 100%
Area  change

8 Tension area curve of white layer after
lung mincing. in dogs

mia & hypocapnea &1, shock lung o F4:
FRETHIDLEL DRI, FRREY g v 2
2 B HmET I CiizfHB L. (87D
AR oW TERIE 7 e > P L b0
THHN, WO EFEHC HEs L T shock lung
TRHEI AT FELL R T5Z LA Mmbh
7o, (K 8) i¥AME R >\ T lung mincing
#fEY, %@ white layer %» modificed Wilhemy
balance A, D i7] - EEIR % C&EL
ADTHH. NROEHENM i HBEL T shock
lung TS LR L LARAL L, ymin 2320
dynes/em L) By ien o b Ebhic. by
BAEMEDIREEAY 2.5 &, WRRYIC b EE
BUIZ H\ 3> % congestive atelectasis. DAY 5F
Bh R, —fic ARDS %15 HiEEEkEO
KR i3 congestive . atelectasis (CF#RH-3 2 ki 7%
pulmopary surfactant D A EERTSHEE L L
%LZ\) .
V- RDS 0%
RDS' ORI EML L Chicd Thib,

ZOHEERANL IRDS & ARDS i@ ch s,
TP B & LT RAAE 12O T 2R,
RHIRE & U CoRRBETFIZRC DLW Tz T
RS, SHEBECEL T, SENESEIAE
ReH Y, &P 3 U RCR~ERET
Bl hd., Lo LEEE it decanulation %4
LBVWEEYBAE BB 52 Thbs. Lok
DASRH L QL EIRAKENREEr VB
M, ZhiC X b AL RIERAE RO BB AR TR
B kL. Allen® 5137 0330812\~ TH#
&1L, BEETAHERERE T REVS. IS

BHE & U Tl b R ORVFAZERSMY, HE

EKERG | LSBT Lo, FhiTe
WLBETA LN TES., MABRECELT
L, TEHRETEBREBRBEOBRALY T, T4
MBEITS o EMEChH S, ATHRRICEIL C
b, ARAREESLECTHLY, BPATIERE
FEWBE L Ci%, respirator OFERNFZEE THY,
Eeliir RDS i PEEP = IMV 2% ujfl
BRI O L OMRIFE RS . WWEEER X Uy
BRI EFBRE LCEBE IS, & i RDS
ERFEOBRICERTRETH L. RIIPRE
iy ICU ki s BAEAEED ME 5/ Sh
%
ARDS oZREWESETHET & LTIk, respi-
rator LRRFBIEICE 2 b b, Z OEK
BLTREL rBEL ORERADID D, Fhdt
DERAES & Y BN Bk, (K9, X

3 100% 0z
§0 §0% O2
room’ air

Vo/Vr

2 4 6 B hrs.

‘B9 Comparison of Vn/VT during controlled-
respiration with various oxygen concentration
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1 100%.02
25 50 %% 02
room air

20

2 4 6 8 hrs,

E10 Comparison of Qs/Qr during controlled
respiration with various oxygen concentration

10) X 8l B RMA TR BT, &
EMIKIEHT © BRABRREE O F8 wonw,
100% O,, 509 O,, room air o 3 BE% g1 -
LOTHS. VoVt OEBH %% L, 50% O, B
PEERSENERL, Zhixs50% O, Mgt
CBAL T FIEEx Bl &x BT
5. Lol Qs/Qr o&Baams L, 50% O, B
DEWHERBAERL, Zhii50% O, 2N +
vRBELTEREFE L L EER TS, —i%
AT 1 5 WA FRTRIBEE 1350 % LV T8 X
VEIRTWBD, BRI - I ERAE
Wa bzl e,

Fiz (R3) 12100% O, WA 1k 5 ALK
# SIFMIMEAT L o fime o, THZRmEE
HORIERITOCRETH S . BRIPATEEE L
SHBREE DR ymin, ymax, S.I. ¥ d i
HTe BB & T LE fopasofe, Kafer =
Winter 5% X g, FEERHEBIREMD B
MedE S &8 O REER A LS b, £
OB E T surfactant 23R REBEBEREF T

# 3 Surface tension curves of white layer after
lung mincing

?xpedmental normal lungs
ungs —
(n= 14 dogs) | (0 =6 dogs)

16.45+4.30 | 16.05+2.59

minimal surface
tension (dynes /cm)

maximal surface

Ty moasemy| 46.87+4.28 | 47.85:2.14

stability index 0.97+£0.22 | 1.00£0.10

5E05, L LERBERIHESECIVELE
LTHD, FlziE Morgan 5%iik ©100% O,
AR AR INEZF U ic s swfactant .0
BALITBRETH o 7o EBRNT 5, T Moss™
Ry PaO, LRI X 2 MORBIEE » b
TR RDS AR THEEMEL WA,
RDS ZEEX#HRT & LT BEFEIE 2L
haHE, BENCSBREBRRBAIBMT 5~
ETHAS.

EA TR B L T Fek 3 % ARDS % Nash
M3 respirator lung syndrome CEEAZE. L L
respirator |THRT Sl L MFRBEELEET AV %
BofcfEEr s I e THHELLL,
LEERTHS. RDS 1@ X3 % respirator LG
DOHEIIZE L T, WA WA I iLERERE X
WTw5. (FE4) 1% Blaisdell® Lp 754 5

# 4 Criteria for ventilatory support of respiratory
distress syndrome

Respiratory rate, >35/min.

Vital capacity, <10to 15c.c./Kg.
Inspiratory -force, <25cm. H,O

Alveolar- arterial oxygen difference, >50mm.
Hg (F0=0.21)

Alveolar- arterial oxygen difference, >300mm.
Hg(FLp=1.0)

Arterial carbon dioxide tension, >50mm. Hg
Ratio of dead space to tidal volume, >60%
Chest x-ray, diffuse infiltrates

Right-left shunt, >>15%

(Blaisdell?® & & 0 315)

oo B

o

o 0 N>

V7 ERATH, PRGBS/, HEEL0~15
ml/kg LIF, PaCO, S50mmHg L) |7 Ei3E Y
BEETHD .

respirator RS O £ 3B X2 B <hh
¥, respirator Z D % DAY ARDS DBIRRET I
HETEZLRIRSDTHS. TORNOERE
LT, Sykes 5% iy, REEHWEOBEEIH
RS LE 2 bR, ZHIEMEEOREL A
THZERHM BRTWS. Lidd>T ARDS 0
RECEL O, MRERLZEREAT I RETH
5. ¥ 7 Fleming®® [ IFIIRKI, Sladen®® g%
EEH, BOHREYBWHAHLC 5. 7tk ARDS
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DERC M BEET 5 & %<, shock X
BRI T e 2 OB Y B PISRE A R x
B4 p0B%. MO debrs % R
B4 o B filter % A\ 72D, heparin
EELT s, Nahas®® D5 post-perfusion
lung syndrome OFf5 & ¥GE, OEARNZ L2
TERGRETHS.
VI PEEP Qj5H

FEE SRR v RDSOEZRIGHE & L CREGH
FHBOTNB . FHEOEEY S S L, Barach®?
2E{ CPPB LLTHELLOBRY TH5
M, FER 7z b Kumar® 3 CPPV, Gregory®®
73 CPAP, Ashbangh'® 21 PEEP %%t FhiRig
UTESRER Lic. EMRAREEH—T 57D
PEEP (positive end-expiratory pressure) 7 —#i%
ERAWHLRT WD, BIIHEEFERRE O £h%
Pontoppidan®® 7z 5\ MV with PEEP & 1,
B RFWEO-Fhk Gregory Iinby> CPAP &
L.

PEEP DRARAEIIL, £ ORI 2D &®
THBERDOBEY TH5. PaO, o LFHIL, FRC
O#In7e -~ Lt closing volume DA L BEEL
TSNS » v F OB L %5 hypoxemia @
HEXERL, FilAEYL ESeCHER
BEDOWA X 5 hypoxemia o HED BIR T
%. PaCO, o 7 L. E A RDS it
TETHE. £DOBEIPREOHELRIMIROE
DB 015, PEEP OFEITHERNL, £ DX
BREONBE LD THRDEROBY THDH. WRR
L DEEWEI L i3, RDS iz X % hypoxemia {25}
L, Fi0,>0.57 PaO,<60mmHg DBFE G
Lieh . IO TEs, MfiKEDOWHE, respirator
23 O weaning O JEH, RIPHRER K BT
%I RHEEAE O BFiSD Wb HBH. MV with
PEEP ©< 1 JjiT respirator 1 pressure threshold
FREED 72 Da% <, 7 CPAP o=
h Fit fow resistor FFNASH VBB,

BIERER E, & U UMNRBRLTEORRE
Fiz PEEP %L TW30DT, FORED—
WafEMN Lz, (®11D) 13 MV with PEEP ©

® Children
a Adults
X Non-open heart operation

}Open heart operation

6001
X e e e x

Pa0z 500 =
(mmHg) — —a
" a — e ——

400*
40 (

Pacoz 30| ;:;::.::—’——'
{mmHg)

----------
20"
15

fsitriof TSI ———
-

(o) pmmmm TN T .

gl

PEEP — 0 v 10 G0
(F102=1.0)

K11 MV with PEEP

[ © Radical

Heart operation, Infants
X Shunt

100

Pa02 50} ®x-====o-=m-c G x
{mmHg)
ot
40

PaC0z 30 |
(mmHg)

0t

200 r K m .- ——— x

A-aD02%0 \
(%)

100L
7-8emH20 . L
CPAP — 0 30 60 min.
(F10220.4)

K12 CPAP

27f)c, FiO,=1.00 ATHE T, £h T h
MBfE, +5, +10cmH,O DOWEEHMKKE & AR
LicHETh 5. MEBALHE CRWTHE o
P20, L7, PaCO, BE LR, Q/Qr BAHH
»bhhiess, ULrL BRABOHE & X0 IFFEL
R 35\~ Tl PaO,, PaCO,, Qs/Qr o\Fh
YEBLEB Voo oo, (M12) &
CPAP o 9filc, FiO,=0.40 BAEE Fic, +
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7~8emIL,O0 o EEHKEE * AL, Thth
XHEHE, 3001, 600 BICHELRETHS.
FYRBBEF MR B VTR /s Pa0, LH,
PaCO, EH 5, A-aDO, A 2@ » b hic
2%, L2 LRSS RERTF A i© 5Tk Pa0,.
PaCO,, A-aDO, DWW ThiEEREHIED D
Hichoie. DAEORED S, RE/NEROA
# o RDS 12 X % hypoxemia {& Xf L THR) TH
LT ERMBbRS & X Bic, CPAP FL4hIRIBE
FHiB D respirator 235D weaning 1= FHH TH
LT ENE DL R . Tols iEE Kiby B4
weaning ¢ HF HEBVBABIFERE (IMV) 4%
IBLTHkD, Bdtd huEH L UFRBREEE T
5.

PEEP njRRBE AN IR O 2 TR+
5o LRREETH LD, RITBWEREY T
L1=2DT, FOFEDO—EEXEN Licv. EFER
By R BE L TR T 5 2%, B BR<hi,
MV with PEEP 35 X 0% CPAP 1%, Wiy # A%
B Ui A bAEFREEY 52T, e+l
emH,0 @ G CILBERRCAF B D Lb-2
b EDEBRTC. _

HERIKEA L, Uzawa 5 L[lfRIC, oleic
acid 0.05~0.075ml/kg o #¥E W b R L%k
25, TOFEI LD, Hifi compliance DETF, 3

[Group V:control =3
Group V1 : PEEP

mmHg
100,

P20z

a0l {Air)

€0;

40f

1 PPé Oleic:acid PEE.PQ‘IO
40 P
Qs/Qr
(02)

30y

20)

1PPB Oleicacid PEEP.0 +15
(%: P<0.05)

(13 Pulmonary edema and MV with PEEP

[Group V : control [=1
Group M : PEEP

liminim?

C.L

IPPB  Oleicacid PEEPI0 4%
ot
P.V.R.
3000
2000,
1000]
IPPB  Oleic acid PEEPHI0 5

{ &:P<0.05)

K14 Pulmonary edema and MV with PEEP

JEghR & v v ¥ P BB OFWEM, OHEBEOW
A, EMMAEED O ENEI RN TR S5
7. RERORIKER 5 MV with PEEP @
Eh L5k, (F13) ofu, Pa0, i3 +10cm
HO DaMTEEREMLRL, ¥ Q/Qr o
ZIAWA E—B Lo, chit (K14 oZk<,
DIHBEOFR LB BED bR b,
AR Y« v ORDCERT 230 L%
zbhs. FRBIRE & £ EEIII R

EREZRLE. Chux PEEP R XIBKREANED
Group VII: control —1
Group VI :CPAP
mmHg

100
Pa02

(Air)

Oleicacid  CPAPWIG 15

)
40, A e
Qs/Qr
30

Spont.  Oleicacid  CPAPAO 45
{(K:PC0.05 )

15 Pulmonary edema and CPAP
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Sl EERBW TS . ERANTKER T 5
CPAP o8k 2% L, ([M15) o &<, Pal,
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Qs/Qr DEYWA E—F L, LFHBEORD 25
Iz Eb, REVHAYy vEAR IS
DEEZLNL. ¥t (WI6) DT LS, PaCoO,
XMo@Y AL bWs 3, VoVt ik F
BB ER L. it CPAP X% 1 @ik

[Group VI :controf 3
Group VI :CPAP

mmHg
60,

Pac02

50

Qleic

(%: P<0.05)

16 . Pulmonary edema and CPAP

KEOFEVHEM &R OFEAPIC—~FK L, L
PR OBFL L UABER e L 2ERTS. L
FORERERT D &, BF EEETSKEE
13 +10emIL,0 BEMN IV EEREhS.
v Hholc

RDS off&0ZEE L TR M T BRIERC
DWTHHL, ILREREOEKEES X UER
BRAR R R L7esi B RDS DFFHE & {BHRIC DT
WAz RDS &k, Frhlicstr a5
@ IRDS A &1t % 2&ko ARDS @ 29
DI TEZBNRA. IRDS © e 1 RS
WE DRI X5 MW TFHREOBR T b 55,
ARDS oFsHEEIL 5 DS oRE T X BN
YV EOBATHSL. RDS OB, —BE
BELCo REE L H3EE & LT O PEEP
HEF S5 . PEEP ot Bix, MV with PEEP

& CPAP wiplr, HBERBEZ ORI L.
RDS DA IEREE L E EHEL Sh T 7w
7, Bz if membrane oxygenator OEHji{#EF®
=% pulmonary surfactant O ZIENEALZ © RIS
HPbEZ L5, RDS offaut, JFkdok
PR ELIE o T, SHEHRLRS THA D
DRI RG.
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