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Al KM K & < DIEMERTANE & IF O P it 7k
D2 HEEINS. LEERKEDS BEXETA
o, HBART LTODEBOBENLETHB. O
TR e it 7K R o> i K87 4% 7K 20 B D 38 K X I B A I A
HNED LR XBL0THY, MEIKEE, FIR
B, BIHEREYOEG L LT X ) ZDOUFERIL
b, —J, JEOFE N A I M P R o
X o CTEADEBMETED cdIETHHDT
Hv, TORRIAHATH 5. JELEEMAED
BEIRERRSICEDEIEDORETHS. 1B
BEHE LULLHHENMET L r<2rET
IEMmENEL#ERTH &, WRERL LT
R IE FERE: 22 high-frequency ventilation 7¢
kv FiO, #0.5 U Twwdaz &, AHOHHEE
U CiRag i g PO o LI W, IR RS
BETHAH. RRCHTHHEELE LCEmmE A
FOBEDIIEEL, TOBBAY T r , 7T HHE
MHESL E AT B 7.

[. & L]

FiKEXLD K& 2O EIND. 0 ED
VOB M ik il (Cardiogenic pulmonary edema,

HeBRpmbe ICU - CCU
7R
R

O, FROREMEMKEDOZE b —

CIEY/ B

CPE) fliJ5139E.LJR #4 i /K [ (Noncardiogenic
pulmonary edema, NCPE) TH %. f@ilZHc
EREVE MR KR & MR K A S, il
PERG KB L E SR EL S BT T2 &FL bR
TWwa 2, EFRC X ELUCHEEEMKER D
IWiifaEiKE S FET D L Ebhs. wTh
o LKEEAE S, o VEE, K
EOYBETAHAZ LRI - THELS. ZOWHKITE
THMENEEBH TS, Azx—) v 70K :Q
=K [(Pmv-Ppmv) —o(zmv—zpmv)] X bk
DBENIEKE (P) EBEREE (0D 7V A
X - Tuw5b3 (K :liquid conductance, o :
protein reflection coefficient). ¢ {1} CPE ©
ik 1wEflL, NCPE Tiigd 5.

. CPE & NCPE 05|

CPE 3B MMmE NE & MBEBEREE © ~
5 VAR Y »TH L, NCPE 1Zhim&mn 5 &=
CXAEADEBEDET RN -TELS. &
B BREE, BEQIEN S - EbEETH D,
RNTHEMMENEE LTAYVY « HVYYH T
— 7 VT X BIFEMIENE (PCPOREIE L, 1m
ERBEREEQCRENFERTH 5. 2 b,
NCPE TrEH DO &AM T X 5 BRI A
ME, WE~EBEBHTIZ 00, REH WK
(F) 2mE(S)>OBEBED I (COP - F/S) 1
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1. DEM#(CPE) & IELEEMKENCPE)
TOKESWH(F) & 1fiEOSOCOP D
Tz (TER® X v BlH.D

NCPETiz X h K& e b, EHCHEILOD. (K
1). Mg P e o BEE O 18R & LIRS
WHASTHERE L & LICRHESRE LTAERT
HAHZ ENHLN, TORTHR7VFAT v/ vV
7% i B3 (Angiotensin-converting enzyme,
ACE) mERahTwa™®, NCPE Tz CPE @
L cim®E ACE fEiZEE% & AHEMDH D910,
b hotEsciz ACE & PaO,/Fi0, &IE
DM (K 2), HifEEILEVR) & 1xg0H
ErZEDHLRIO 3).  BEHXHC L 5E
AE—BECIIRETH B 25, LK KD F E,
Kerley’s B lines 0 F 4, BEFO oM, EhAE
e lxbrBERIOEELRZID (K 4). L
L, ZhbOEELMKEDREN#ERC X 5
600t

Y =6.557X—17.068
r=0.721(p<0.001)

S wor o®
S
o
[
A~
2001
1 1 s 4
0 10 20 30 40(U/mi)

ACE activity
X 2. 1fniEF ACE {&# L Respiratory index IZIXIED
HERO bR B.

(dyne-sec-cm™5)
600 °

=—T.961X+425.22
r'=—0.633(p<0.01) -

400~ . 2

PVR

200

0 1 2 30 20(0/m)

ACE activity

B 3. MFACERFEM: & MiMEENRPVRICIZA OB

RDOONB.

Regional
distribution

DT:p<0.01
Extension
Symmetric 12 7
Asymmetric 9 14
Predominantly R. 7 6
L: 2 8 (p<0.05)

® 4. DEHCPE), FRLEMAENIKE (NCPE) 0fgH
X EoER
DT : diffuse type
PT : peripheral type

CT : central type

THEERY S5 T5LDTHH, CPE »» NCPE 2»
BIRE LN WEA S ERTS. ¥, RHXHE
TILARL, &ff, BRIEGL, ATLFPEREIT X 5)M
BEOEL, WRKERBE (PEEP) iR &£D
T DI TULEBNDLEELS.

[I. NCPE 0R#iz

NCPE o EH & LTREMN S ORMmE &
=Y FiFvv .vay,shnpdons. B
EETCRALATE o=V F MY VIZ X B
EREMROBEEDCEF (K 5) 225, NCPE ©
Bk L LCHE IR B b ORI oiEE
Lo (& Ca)?, 735 % FvERBED
DRPED, 7V =vHROETW (&7 7
4T vRrFV), B~=V FL7 4 VOBEHID i
ENBB.
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CPE, NCPE D\ T h D fitiKET b * D jaHE%
CREREILVEEZONS. AELTBHEE
HITHEBA~DO T IBEFEOMEIBE, Ax—) v
DEDQAEIRE T LB ESEVNSLTHS.

1. wWEMEMKECPE)D4%E

BIAT, BAR, £ L TOEBREOHENLET
#%. CPE ToQoH k¥ & L Pmv e
I5bDTHYH, MEIRERE, FIRERLREOMEH,
SHLIENEREDOE SIS ic X b o odEY
132 510, COP (£ TF 23209 b h 55841t COP
DERHINBHZ EHBELELD. FIREREH
KOICBREDE, WEEDOHK % &7 L,
Pmv o ER WS ERICR Y, TOFEHACIZE
RANBHBHZ LCERTNETHD. RIS
LCEBERA, LB X BB D 5\ 36
HIGEF % PPV, CPPV) %#175.

2. FELERAIE(NCPE) DA%

D k&R NCPE o RHERIZFBR LA X5
R LADREEEE DY, TOHIDHELT
X BIfKETH v, il EoFEEETEC X
LPEEABRSDOEE~NDEITTHSD. LT R
FEEBIOZLDOEHHEDHREN LD FREYELT
5. Pmv #[EFXRBZ LIXEETHBN,
DI DITODIHEENMET LT LE » T, A~
DEBEFREES T fThbhislitoTLES. £
=T, Pmv #0OHEENMETLERWE D EDO
VARV ETTT 5LEENHS. Pmy, 0% b i
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EMENEPCP)D NCPE ekt %4 8 &
W b Dixn gy, —ERic ik 1I5mmHg LR
»EE L\, NCPE T2 Q oA &gkl To
rmvD ERAEN B EZERIIERDbRS.

2D MR ER:RAKBERE FiO) »
0.5 T, PaO, # 60mmHg [ Ficffify L 2 RGE
WX A TR X A EREENLETHD. —
i IPPV, CPPV i X b CPE, NCPE CJifiKk[E
DUWEEENES N B A, ik apmy DHKIC
X BERD @R D KRR E T Ky
Bk & (liquid capacity) 2357 &Ez
HRTWABILS, EE Uil dEEicff - T
&« MRETRHENFARIE S, i 7 A pshE
ODHENTFEIND. FREFETE RERE TN
¥z ik, FiO, # TE BB V0.5 TIRE EDH S
ZETHB. 0.55 Lo FiO, TR hENEIA
Xh, zhn NCPE oFERE, »5%IxHERT
bbb THAB. Fi0, % 0.5 Ll RicfRiFLis
g IPPV T Pa0, % IEFEGE IR T & /e
W4 PEEP wXx s CPPV LB L7 5.

ED X 3 icEf PEEP %#RETRENZ—ED
Rz, Fi0,=0.5 © Pa0, 2R L 5 %
PEEP {H2 X\~ & B 519, High-PEEP(=20
cmH,0) ¢4 PaO, 2fER: Lx BE L, BE
¥ HEhTw5b HFV (High-frequency ventila-
tion) DFEMALEE TS0, Linl, HFV
B L CIERE L D ERIRE T2 TH S T
LLHEETHD. TOMICES LR O R
HRERD1:22352:1~3:1 135 “Rever-
sed I/E ratio” 7¢ K2 X b Jifi 7 A SR bR A 3k
LictDHELH 5.

3) [fERENRE DS E : NCPE it fififi ) Mo
DEAZE, Mrm - 228 LIE LIZB Bt A5 6
R COBFLLIE/INTLH2, T
NCPE 0 FEEMFERMIRATH 54, chick
HifiEmmE,’EE /s, AEDMEHEEHANE
L\, NCPE o FHIIMAE S & R S 5 &
DL BB, Dz Lh, NCPE CThfiMm®
ERAET IR HEEN TR ENED. —
FHCRAZRMERE S ETFNIERE L X ADHEE
HHEEh, ThIKX - T#BRR - KO REES
oG BICTbhTnb &\ 52, HREFEHE
D ERE L Y LBEPFROEZEAD R X 50
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FHEETLEE L ERT, BEETE R
THBRBICOWCTCHEELRE D B, e IRERE
ElTCik=te vy F,=r V) v, 7
rAX 7S5 vT 4 v-E (PG-E)) 72 &nilAas
RTWB2% B CERECERT 2 BT
PG-E, RPN EEDLR S, BRI EE
WAL TWABEEIE, TOMPELE v EFL
2. BEIEREHDE LT F T2 $ vl F =3

6. 1F# @ Balloon Occlusion pulmonary
angiography (BOPA)

7. ARDS fEf|o BOPA #/RLTW5.
RIBMEDBEAR, b, BEXEIE L.

IV IO MMEERBRODRAHH LS T,
DHEXHATHHESTTDLALHIO
NCPE it ROEE L L ERMCED 25
Jig & LT “Balloon occlusion pulmonary an-
giography, BOPA” 7235 %2200 (& 6,7). &
o BOPA DFiE»LEBIC~Y Vit LD hikk
EFEDFERANDEL TR E 5 Too.

4) NCPEDFEEICx T 4% : NCPE 0 R [A
RIZZNETRELDSDPASNT WA, &
x DIRETORFAEDER, Zhic X sAMmEkD
BE, FLTTeRARX I VT4 v, Bk Y
A, VY — aEERTL LT X A R R A
DEENREZLNTW5. BIBERE+RLVE VD
DB X 5 AMEREELIH 3+ 5 &
12 ( 8), NCPE i BT A EIBRErrE v
BEOMEIEAHEL SR TWARIZS S, L L,
KEOEIBRE A VE YBEIC X BEIERA
b T, ToFRCREELETLL, &5
PR Th —ED RBTBE LR Ty 7.
NCPE o Jufiliffj & LCIMIELHH. =¥ F b ¥

METHYLPREDNISOLONE
CONCENTRATIONS

(1) 0/Diluent Alone

(2)0.1mg/m!

(3)0.25mg/m!
AT

W (4) 0.5mg/ml

m/('".)‘ (5) 1.0mg/m!

=
1 minute

OO
Addition of
activated C(Cb5a)

8. MHATEMILIC X 2 Z A A REEEH Methyl -
predonisolone 30mg/kg (1.0mg/ml) Tiz
EIHIESND L ibn s, AT EERE
FRLTW5S.

SCERID X b 5.
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v v AECE LTy RER L, ik
wE» NCPE o F#HuxEAT AT Lidizw. =
VERFYY eV gy ZRIES WD, B

FEDRZIEE RIHRBEILBAAEE TH 5.

%R (MOF) o B CIIEYIED =TS

{, oW LE LIEEETSH. MOF Tt
#, [MERES, SFERERIE O, R
A, THBEREIS F /s & RHE & £ < RO By % R
FTZENS L THD. FEWBERF LT
TIAT O MEENBRR, BEEOHE, HRIKEE
B EhBIRETRETH Y, LEER, ATRO
VD EDTHRDIMD v TEHBIAHBATAE
WBEORECIE NS D, Fh=V P FTV
DKBEELTY ALVATANBH DA, Thd
HEYSTHRTNEL, TLRBBEELDH DD
T Enb, FRBEED S L TORKRED O &
EEZANIVWERBLIRS.

BIEDIFRME LTS R AR ST/ F 4 VD
B 45-72° NCPE 038 LR H 5 2 & VR
wxhTky, “PG-inhibitor” Xz 4 m & #
zZbh k5.

5) #FEMmEREE (DIC) : NCPE o FH
Wir - T DIC L LiEZRE»bh B &, %
+ NCPE TzDIC &S\ 2 i X b
nTWB. Lk, T, DIC oRiiz2E, S
#iar NCPE o Z8lcx LCMEIfRT & /e b
55z kixtE2bn%. DIC HEST B HFIX
M YEEEE R BT 2 NET H 2 LR T DG
e X s, ZOBOERUMO R A AL - AL
LTIEARDOBENBEECTHS. NCPEx 0¥
HETHERRNE LTOERME, >~ 2 » 7, IMIETR
ETRIhbiRIBHEBEECLI) b r v RT S
AF VMR ERE L, 5SRO iR B A O
xod. MREEYRESELIERTFELTT
Y F=V R, AT a—7 I VORH, R
MoOFERENDH S, Zic DIC HEEH MRS
% X 51 B)E3%. Fibrinopeptide A, B iz
o L HEE A, fibrinopeptide B 1244 [ 1M
B Bk D (b 7EME, (fibrin fragments D, E 1%
BT W), FDPs 135 ®MTHEER % b
5T 50, LIRS LD 2R b = VIEA
&, MUNEIIRD IXFED, M=z v 7547 v ADE
Frexio 33, DIC RIS 52 —%
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v, ¥=7—=rv, gtkoEkititz3. DIC
X bEREEL LR, I, PRAEELHT
bhnh, EcpmiEcts DIC Tk - i
BEEL, SRMEHT X5 DIC TIRERAD K
BREEDFHENBVELEDLRTLED, ZDX
5 7e o &b B e DIC o #i% & ¥ #1xNCPE
DR BT > TEHELZ ETHSD.

V. & & Lo}

DIFEERTKE T 2 BRREHELE T 5
LRbhay, JEOFEERKECRT 5 BEITA
REzDFHLEL, SHRCHBEINDIEAS .
JELFEEMIKE I 315 PaO, (KT ixifiKEi
FRRTBEEEZSR T2, EHATHOHH
CXoThEtOFEADEVEbLIRVT END
b, Pa0, oK FicikfboiFic X »E FAOSG
MR BEbh . MMERNEOBEEDIE, 0
WBEE 7wy 7T HEROMEULCE T, LLD
T NCPE oREIERST 5 EBbhs. X0k
DR B INOZN, EREEEDERD
2l WEEELOE, 7Y = vHROKT
DLUWTENER L /05, R TR AEMRE)E
DHEFEN T 7 v —F, EABAMEEEL RS
X5 7e PRI E, limes N B iR E D € =
XYV INUBETHAD.
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Management of pulmonary edema based on differential diagnosis
of cardiogenic and noncardiogenic forms.

Kazui Soma*

Osamu Kemmotsu**

Intensive Care Unit, Kitasato University Hospital, *Department of
Internal Medicine, **Anesthesiology, Kitasato University School
of Medicine, 1-15-1 Kitasato, Sagamihara, Kanagawa 228

Physiologically, pulmonary edema can be
classified into hydrostatic, (cardiogenic, high-
pressure) and permeability (noncardiogenic,
low-pressure) forms. It is clear that the for-
mation of pulmonary edema involves the
flow of fluid from the vascular space into
the interstitial or alveolar spaces. The trea-
tment of cardiogenic pulmonary edema is
well known and fairly standard. A major ad-
vance is that of improving cardiac function
by decreasing left ventricular afterload, there-
by permitting the heart to function on a new
ventricular function curve at a lower end-
diastolic pressure.

In noncardiogenic pulmonar yedema, increa-
sed extravascular lung water originates from
an acute injury to the alveolo-capillary “bar-
rier” membrane which separates the intravas-

cular compartment from the pulmonary in-
terstitium and alveoli. The noncardiogenic
pulmonary edema is also associated with
other changes in the pulmonary vasculature.
Improved method for detecting increaed lung
water, quantifying pulmonary transvascular
protein flux, or detecting complement acti-
vation in a clinical setting may prove valuable
for the early diagnosis of noncardiogenic pu-
Imonary edema. Rapid determination of cri-
tical decreases in plasma opsonic activity,
pharmacological modification of inflammatory
cell behavior, alternative methods of venti-
lation that decrease transvascular protein flux
or circumbent the problems of diminished
compliance, and monitoring of pulmonary
capillary injury may lead to improved therapy
in noncardiogenic pulmonary edema.

Key Words: pulmonary edema, cardiogenic, noncardiogenic, diagnosis, therapy.
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