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Experimental Stduy on Hemodynamics After Right Total Pneumonectomy
and Obliteration of the Right Primary Bronchus

Satoru TAKAHASHI
Department of Surgery (Director: Prof. Hideo ORIHATA)
Tokyo Women’s Medical College

In the present study, the effect of a more than 50% decrease in the pulmonary vascular bed due to
unilateral total pneumonectomy during the early postoperative phase were investigated, and those of
hypoxemia due to obliteration of the right bronchus were also studied.

Adult mongrel dogs weighing 13—20kg were subjected to right total pneumonectomy (seven dogs) of
obliteration of the right primary bronchus (eight dogs), and determination of hemodynamics and blood gas
analysis were performed in the animals for a three-hour period after surgery.

The results were as follows.

1) An increase in the pulmonary arterial pressure and central venous pressure and a decrease in the
cardiac output were noted from soon after right total pneumonectomy. There was a negative correlation
(r=-0.77) between the pulmonary arterial pressure and the cardiac output, showing a marked decrease in
the cardiac output at a pulmonary arterial pressure of more than 20 mmHg.

2) There was no hypoxemia in the early postoperative phase, whereas the mixed venous blood PO,
decreased with a decrease in the cardiac output, suggesting the presence of concomitant peripheral
circulatory insufficiency.

3) Hypoxemia due to obliteration of the right primary bronchus exerted minimal effects on the
pulmonaryarterial pressure and cardiac output, indicating that the involvement of hypoxic contraction of
pulmonary blood vessels in very slight until three hours after surgery.

On the basis of the above results, it is presumed that an abrupt decrease in the pulmonary vascular
bed due to right total pneumonectomy leads to an increase in the pulmonary arterial pressure and a
decrease in the cardiac output and that right total pneumonectomy has a greater effect on the pulmonary
heart system than does obliteration of the right primary bronchus, probably inducing cardiac failure,
peripheral circulatory insufficiency or pulmonary edema.

= w 5. M{TENRE D HIE
= D FshikE
EERF 2) HLEIRE

1. EREMWIS X OB 3> FNEHIR

2. AR ER O ERBE

3. BERE T WO IER 5 LintiE

4, BIMEREEF R X 0h £ 58w 6 LEKX

— 1009 —



84

6, M A GHT
HEAER

1. MfTEHREDZED

1 ~EHERE

2) DLIAK

3) FLEIRE

4) FhEhIR A

5 EBE

6) LIEE

2, MEH RAGHOER

D XEROBRESERIOCRBAAGTEOE
&

2) BAEBIROBESFE R I ORE Y 25 FD
=D

3 FENBEFSER L ORE Y A5 EOED

EE
Pk

SR

&

JE, FHRRREGIOBEIN, FREEs X O el b
HoES, Sttty BiEs 5
FMBALLIER S NI EIRRA BN L TE T
B, WYL T, F0.LMEEDCTE S D
Gk, FESRE, FEMAECEE, BRES AL
@ % B EE B AL U D R A FI L S 8 B
RE 7o\ U &R B & i RF o M 2 BURR o0 BRI 971
LoTREENT WA, LrL, FOLEEHEN
Th-Th, —HIlliEmHNL s oRAFiHRE
i, MBOMEEReYEReT I ThT
Qifgb\s%'lz)-

P AR e, TROEREBESLE <,
ffiMmE R MEE O L CFoREA T
EEbhTtEh, —AlieRHcdMERRCHE
HREFEE R EDREDL BB, LaL, Mtk
WX D BRI LA LDRADFEAR A =
B &V MERBREOZNZ, ML vy En
Tk O 119, Harrison '3, KEMGRK L b
FKED % XA ORI X b BT Lok
P |REL TR, FRBEARDS MUK MHRIHR
BRI 2 BRBEOBRFZ T, —EKRE
E¥ CoOFMBEECIIMEBREARE, MEkE
HEYRIE X Inh o oh, “IETEED T hbm

[l

BEEBVBRA LB L2 CELT 5 oD MBIRE A
FE, MEREEEFL, DABEL LTINS
DENEATE EMKENERINSL EHEL T
W5,

Btz oREILEL, Aiita
U AR IR IE50% L L35 & & 23
LRTWA0, Zhick b, FiFHEnEEDRD
ST D AT Y L e = O BE I 72 &0 X b Bl @R E
DERAZERL, HUEROREER X OCEZSSE
AL TCOMEEYRD 38, MRS 0 ER
BROALELRET, BBE &b UITEES
EHELTLBEZE2DNB, B ICFES ib
BLOEREZRBEOGH K, ARy T2 5,
FEXEZLBEWICIED 5 03HEOD B TH
5,

T, EFRILGMEMRAR L OEERELE
WIRZIERL L, T miTERe, Mgy =4
ol d UTBEL, MEROEA D, s
RECEz2 2B YERTAL LI, FREX
W X B KEESR M A BRI i 3+ A
HEBRHL, EFT0MAEELOT, MAIEZE
Tz, o IHETS,

KBRFE

1. RBRB & UHEEE &

HE13~20kg O ALSHE A Hy, FRERT,
Pentobarbital Sodium 25mg/kg # &1L, BEE
A DOWIAIEE L LCHEIN L, Pentobar-
bital B oBm 5 Uiz, BEE, #28~30D
H7EF A~ T EFERNCEE L, Ventirator
(ACOM, R-300) %y, @420, 1E#BESE
20~30ml/kg DRKBBEFER AT\, 8531
DEFERFE Lic, HRB#ERLY, v—<vTF
hT—FAE@BAL, FLERILY v A% A 5ml/
kg/h DE|ETE T L.

2. BffeREDIER

R, A5 IR cBlL, A_Lig
MRESBLOH LSRR ER2EHFIEEL,
Swan-Ganz # 7 -5 A B I v —<VTF # 5 —
FArEALT, LiEEE, WERE, ZBED
BIRCFIA L., kT, ALFTE WREY
gL, Gifiefiiiico 7,

— 1010 —



3. BEERELEWMEOIER

B & Rfe, EMEALT, AE5
McBlL, A LEMERERR L OE LESRE
ZEHHEL, SwanGanz # 5 —F A B L OPr ——=
VIF h 5 —FAeEALT, OIHE, EIRE,
EFEQCEIBCFALL., kT, AEKELY
AR CEFREL, RUlofMrgkziEs L,
BEOESINCIL Z ERHERLE HlL .

4, EiteHiEs L UEEZREENIHE

Lifeme (AR . T3, AMeREmaET
L, Bl 3Bz, mMITERROEE) s &
R L, ¥R YRS ET
o7z,

LEXEEMFE(B R © 88, Rk, HF
SEL R, B L 3R b b, MmATEEE
DOEEZEFINCEEL, FABERBIEY A
ﬁﬁffﬁfi =71z,

5. MATEHREDAIE
EEHOMITBHREOIRE L LT, EHERE
OfE, OBIRE, WENRE, ZBFE, L

EXEIEL, LBENYEEL L.

D PHEIIRE R L OHRERIE O b iz, 2 REER
iR D v —=vTF 25— 5 AR ERAKBHIRT
HAYMEL, Zh%EHK Straingauge # Trans-
ducer(ML.P.U.O. 5,2908, =3Me) gkt Lk,

2) hOLEIRERAED -, ZEREEEIR L D

Cardiac Output
Pulmonary
Atrial Pressure

Left

<
@’\) Atrial Pressure

Aortic Pressure

Cvp
1 =@

85

V—=VIF A5 -7 % FAREIRCHEAZEL,
Z #u% Transducer 1868 L 72,

3) MEIRERIE Db, AR, A LFE
fRE# X D Swan Ganz 757 —7 & (Model 93-
132-5F EDWARDS LABORATORIES INS) #%
BEABE L, Transducer S L7z,

4 ELBEERRET A2, HilE, 5L
BREMAEHL, EOBNICY —~VTF 25 —
TAxTEAYEE L Z i Transducer I8t L
7.

5 LDEREECHERYRAL, E2HFET
Eif 30

LA E® Transducer ¥ L OB LTXC, Poly-
graph (Surgical Monitor 125= 258188 ) 1iEEE L
BIEL, &fFA%EEHELE,

6) LB EL, Swan Ganz » 7 — 5 AR {FH
L, Thermodilation Cardiac Out Put Computer
(Model 9520 EDWARDS LABORATORIES
INSOWIESL, 0 ~1TCTo 7 ¥ ml DFEAR
X OEHAIL e,

6. IAEHS RS

JEHAREBIRIZHEA LD 5 —F 4 L » BRI
%, MEIRECHEA LIS 7 —7 4 X ) BBk
Mm%z, ¥LERNCBBLI T —FrIhEL
Bllx ZzhZnHERL, REbIHE Y A 5%
& (CORNING M-168) ©, B#ESE (LT PO,

|
-8

7,

£EB

—1011 —



86

EBET), REEZ AL (LT PCO, &89 %Ml
T, B, MLy AmenE®, 6
& H#%30%, 604y, 904, 1204, 15045, 18047,
BT, AEKEEMET, HFSETERE
%, AEKELEK05, 604, 905, 12047,
1504, 18073775 - 7z,

1. mMiTEHEEDZEE) (1)

D FHEhRE

RERE A I 1T % FHBIRE R, ABF98.4+
16.4mmHg (mean==SD LI FEA&$), B#104.8+
18.5mmHg THh b, A BT HMERENT
Tb T BEEHELEVD, FEOEZ
fetote, WEESThUBRBEEERS, BE
LW (K2).

2) Lk

FREE A BT 5 0B, ABS2.2+
20.1[E/min, B #£156.4+20.1E/min ¢, A FT
R A I ODIRROBME RS e, ER R e
Hbbhicho7to, BETIRELGEALYEL
A bhishste (K3), =

3) BT —

FREE ARIC BT 5 PR OBIRE R, AR
1.840.9cmH,0, B#2.1+0.4cmH,0 T & -
7o, ABECR, AiERE X v ERBER %R L180
S5#TI123.9+1.7cmH,0 TH Y, 8.5% D LA A
Rblc, BETE, AXRE T EN#305 T, 2.3+
0.9cmH,0 & 8E FR 2T h, TOHRITEIR
WA LURBEAR:L ) SETEIZRLE, AR

o—0 EH2NE n=7
—@ LINEXBEN n=8
150 mean+$D

mmHg

1001

50 |

EREWN  GREMER  ABEM 85045 [TEY 1208 1508 1805

05
AERFIANN LERECENAE HENEXIHRND

2 PR

— 1012 —

1804
1805
106.3+£18.8
105.7£17.1
178.4+24.3
169.5+19.4
3.9+1.7
1.4£0.8
23.5%2.9
16.2+3.6
3.1%£1.3
2.5%+1.0
1480.3+284.2

1504
1504
105.7+18.4
107.1+16.9
167.8+20.4
157.9+18.7
3.6x1.9
1.5x1.1
21.9+3.5
16.4%+2.9
2.6+1.2
2.2+1.7
1456.3+265.7

1205
1205
109.6+£19.7
107.1+18.6
174.3+19.7
151.7+24.2
3.3x1.5
6+1.4
22.4+3.2
16.6+3.7
2.9x0.9
2.4+1.2

1.
1868.3+260.4

907
205
102.6+18.5
109.1£16.3
178.4£15.3
160.0£21.1
3.3+0.4
1.3x1.2
22.8%3.8
17.5%+3.2
3.0%1.5
2.5+1.8
2030.3£184.0

605>
605
102.3+22.4
112.2+18.4
158.1+24.2
163.71£24.7
3.2+1.8
8+0.7
21.7+3.4
16.9+2.5
3.241.4
2.5%2.0

1.
2043.3+241.2

96.3+19.2
109.7£18.4
166.4+18.5
154.7+26.3
3.3+0.9
2.3+0.9
21.5%2.7
17.0+2.7
3.5+1.2
2.4%1.5
2213.4+250.2

25305

103.9+24.2
110.4+22.5
151.3+19.4
153.6+24.2
2.8+1.6
2.210.8
19.2+3.1
15.2+3.8
7+0.9

2.

EERETHENE | AL REEN05

2438.7+234.2

e

98.5+18.7
104.5£16.5
146.0+18.2
157.8420.4
1.8+£0.9
2.1+0.4
14.6+2.6
14.3+2.0
2.4%0.8

2575.1+123.1

Fat e

12367.6‘&142.1 2599.14£222.1 )2612.1+238.9 | 2214.7L£242.1 | 2303.6£256.8 | 2314.7+245.2 | 2232.6L£240.5 | 2290.8+188.4

FRERE A
98.4+16.4
104.8+18.5
152.24+20.1
156.4+20.1
2.4%0.8
2.0%0.6

A
BE
A%
B#
AR
A%
A%
B
A%
B#

(mmHg)
(El/min)
(emH,0)
(mmHg)
(mmHg)
(ml/min)

sicp e
L OHIRE

SEEIEDR I
TBIRE
LA E

LERBE



O—O TN n=7
OO LEEEIEMN n=8
mean£SD

/%

200 |

150 |

100 §
L

e oiiees Srerranans 00 008 1208 1505 180

3 LEE
O—O tmeM n=7

8 LINELENK n=8
emH:0 mean=SD

TReHR AR AweREmD 5.0 P 905 1205 1509  180%

4 FLEIRE

EBELORLBIRESZR, BREHCERT
Hote (F4),

4) FhENRE

4 It 2 T B B e > A BE o 3 Bl Bh Ak FE 4
14.6+2.6mmHg TH v, £MEHICI119.2+3.1
mmHg T34% D FR LR Ui, & HicfighikE
EREEEH D, £FEH%305HE21.5+2. TmmHg
(47% D M), 604-EH21.7+3.4mmHg(49% D1
D, 904E22.8+3.8mmHg (56% D), 150
5> {E21.9+3.5mmHg (50% 7 H# i), 1804 fE
23.5+2.9mmHg (61% DM THH, »ITFhd
SRR OF50% D LA TH -7z (p<0.01),
Zhies LT, AEREZIERIBE Rk o B B
ONEHHEIRAEL14.322.0mmHg TH b, HE
#1315.2+3.8mmHg T 6 %D L& (p<0.05) %
RL, TOHLMEIRERHTRBMNTHH,
WL HI0% D ERATH -7 (p<0.05). AR

87

mmHg O—0O HkLMNN n=7
——0 LXXEXEMN n=8
mean+SD

0F

20t

Theln o eEe Tt e 608 908 1208 1508 180

5 MWEIIREE
I EhARIE o AR
mmHg i W
o o BRRE LR

20r

15F *

80 90 100 110 120 130mmHe
(SEEHRRE)

6 CFHBHEREE & FiSHIRE

EBEEOMBREZIIMES L b Heicin
LTk, BMEEOMBIREDOZE(L, BOEE
BEExeADHL (K5),

SEHBINRIE & FTEDIRE & O MBI T, WREL D
EREIRSBIREOFER S Fihdsfe (K
6).

5 EEE

Rk i3 £F Ei:, AR2.4+0.8
mmHg, B#2.8+0.4mmHg Th v, AFTIHA
fieR%300Ec3.5+1.2mmHg ¢ LR L&D
DD, TOBRBRREICIIETEAZ R L, iR
BHELbTharnbETEHEEZRLLY, BT
B YR & DHEBPYEEL T c (K7D,

— 1013 —



88

O-—O AR n=7
O—@ LIRELENE n=8
mean*SD

mmHg

0 bt . . .
Ftvins Smeseras ererremany 002 908 1208 1508 1803

®7 EULBRE
EBE
T?Hg o LRI
o BRATZEL
4._
3 © o0
.
.
. -
.
2} .
i+
0 ; " R
80 90 100 110 120 130 mmHg

THBIIRE
8 CSEWBNIRE L EBE L ORI

WL LEREEOSERS LT, TFY
BIREDOE(LIC L HFEL 5 e ot (K8),

6) LI E

Bl o OBt ABE2,575.12123.1ml/
min, B #2,367.6+142.1ml/min TH -7z, A B
TRHEMEHE® X VL L, 2HE05E
2,213.4+250.2ml/min, 14%(p<0.01), 60%-E
2,043.3+241.2ml/min, 20% (p<0.01), 120%
fi£1,868.3+£260.4ml/min, 27% (p<0.01), 180
43fE1,480.34284.2ml/min, 42% (p<0.001)
BARRLI:, BETE, AXKEZENESS
X U304 fE T, 25,991+222.1ml/min, 9.7% % &
0'2,612.1+238.9ml/min, 10% O BEIN%E & 725,
6045 B LARE ¢ 134592, 200ml/min TR & A KBl
BED(E & 2 s To. BERIC L~ A G038

O—O #WLMR n=7
0 AHTMNEIEMN n=8

mé/min mean*SD

3000

2000 +

1000 1

1

als

it Sl Elis W7 %7 1205 1509 1002

9 LiHE

S o BRI
me&/min o ® ® HEREZEMR
2500 [

2000

1500 +

¥ =~—0.76879

0 R AR
10 20 mmHg

10 LIHHE L EIRE & OHEBI

HEOH LM RE L ERD L (K9),

OHHE & BIRE & 0BT, A BECii
BRECEBICHES> A0oHBEERD (y=—
0.77), FiBIRE 20mmHg L b FR-+5 &, .0
HAHE2,200ml/min DL R L (K10).

2. MAFEHRFIMOBER GF2)

D KBk PO, & 08 PCO, DEH)

WEE AR B 5 KE PRI PO, AFFT
152.3+18.1mmHg, B #C13130.5+11. ImmHg
Thote, AT & E K 1C122.3£16.1
mmHg LT L2, ZoD#%130~150mmHg %
RL, KEREHIADhR, -7, BETER
BEXENES L b KBIRM PO MET L, EHET
76.4+19.8mmHg, 41% (p<0.05), 604 (& T
76.8+15.4mmHg, 41% (p<0.05), 1205 & T
68.1+15.2mmHg, 47% (p<0.01), 1804 {E T
62.3+14.3mmHg, 52% (p<0.01) DIETHHH
e (R1D,

— 1014 —



89

7
8

n

O—O HELMH

o0 HEMETEMHE n

mmHg

7 . o
. <bgyyustTs YEEDC
<
2 Y] [aN] o0
13 mHP((meu_im TR Y
& & o o = < 0 e )
I8 B QEESEK p 5 T S
- 12 QELESITp o RHELEBBLR ¢ 98
. 5 TR . B @ iR g
a 18 = H 4 80 wo RS REQ . =~
m 8 1= . % +_ LA H H m S Qﬁ Tt e Mﬂm T ﬁ _'/\ﬁ
£ o) S &= < 8§ g .9 o e < 00 2 <
g = 2 g Kmimmm,waﬂmTH,w
g g R uE S S i\\U\HmL
I® o= e B o®EIIE®RZO IS I LG
1© R & % - B Ai (>} =N r - >
by, T s e o .H T g g A=
ZZg T 22 K B g o SN 4SS
e Eshn Moy oo o T AN
£ ~ E i E2lh o0 U@ o %V e o O xR kV
i o < M g B e = w@ ns = v S o V A — oy A
g g 5 EE < g A R EN O - &g ~ S SN
s Il it ﬁ%mTO@TP/O/MWET/A&/o,
£ TR E SN gk K
[ i t~
H GRS — - 2 IL < © m
it ﬁmiALm@W o E
& I AT SN B I B I
, , . " . g e e H e K Q1B 2 g
=) @ =) o Vo T X . X = — 0 0 m m [N m N
| 2 2 = EF ¥ 8 =8 & g w =° A 2 S5 2 = 8 8 g VY E
¥ZFv 82 € IFV 6¢ S ¥V €L 6 1F¢ 02 g TFG61 ¥ EFS LT T°Z+1°91 8 1+9°¢1 #d (Bpa)
- - - - 0o WEIF
62T8'Te TIFI P EFL0Z 82F9 61 1'2FE 6T JRETA 8 1Te LI 5 ZF6 91 H#y =
P LFE LS 2'9F¢°9 ¥ 9F0°0L S 6F1°9L P LFL L 8°6+5°8L T'TI1F6°0L T'SI+6"¥2T #d (S
%0, Eetn
8 6TFL 8CT VSTFTGET P ETFS LT 8 FIF+67 07T LT ETF6°GVT S FTF6°951 GETF6LV1 T CTFL7EET #Y d WEE
zoFERe R EFI G 6 EFH 2 2YTRET 8EF8 6L £'9T602 6 1 T68T 8°5F6°cT T
NGU ~& =]
TPFL 67 0'8FF €2 ¥'SF0 LG T'5F6°92 5 9F8° Gz £9F7°2 U'SThEL €9FL 81 gy dMARSE
0°6F 258 18 68FTIL UL | VOTLCLTE |  GLFEILSE |  CLFIOLE | SBFGHUE | CLTRCL | VST L
2Q, Yl oo
0°8FCIS RS | PLFLLOGE|  C8FSLORE|  96FLGCTH|  ORTLOGH | 26FVESH | LRTLE6Y | CLTISSY gy dTAESE
[RESR 0°6F9°61 JREZA 02T 02 £2F9°61 ¥l 8 1F2 ¢l PTG A K LTr—
200, MG
67F8°61 9°ZF0°81 CeFel 8 TFE 8T 62F6°L1 TEF8 LT PTGl 8 TFR PT 9TFSET | #V d WY
CVIFEL | 6IIFEGY | 2 GIFIR 781094 ESITYOL | TUFGL | SETIOL | CEFCEl | TURCOEL {#8 g
Al et
8 ET+CEVT T°¢2+S 66T 9 CTFL eV 88T F8°26T G ILFE AT AR A T9TFE"2CT £ PIFTSFT T8IFC 26T | #V 4 WY
. v ; GOENEEESTY [PRATELETY NEEEETY )
08T o6t ©ozt 06 09 gy b g | PR

Y EPW T

mmHg, 20.9% (p<0.05), 180% fE38.8+7.2

mmHg, 20.4% (p<0.01) DIETTH - 7

B#&

THAEXRELEEBIER I DETL, 605E

.

37.0%7.2mmHg, 11%(p<<0.05), 12043{H32.8+

—1015 —



90

mmHg

100 O—0 nEH2R n=7
=@ HIREXEW n=8
mean=$D

| b

e Dhrrines Sviames 008 902 1208 1503 1305

X13 E&FIRM PO,

mmHg oo A i (n:7)
3 —B# (n=8)
30t mean 5D
25t
20,
15
10
5
O WL EWANE fweWa 60 90 120 160 1804
TEREE % 07
EMH GERET Haed
LR ESUT

X114 EE&HFHIRM PCO,

8.4mmHg, 21.5%(p<0.05), 1804>{E31.849.0
mmHg, 23.9% (p<0.01) DETF 22D, Wi
ELABIETL, MEMCERELADRE
ot (X13),

—7%, WAoo S BRIL PCO i, AF18.7+
6.3mmHg, B #15.9+5.8mmHg T v, ik
FLL FALABTITLREERISSE ©29.7+
4.1lmmHg, 58% EH L7:(p<0.05), BETLR
BN 1804ET28.3+5. 2mmHg, 78% L&
L7 (p<0.05). WHEORIEBrEEEZRZLLR
kot (K14),

AFRCER T, BASIRMD PO, & LEEDOH
WIXIEOMEBE S A B i (y=0.94), LIMHESF
Pt 5 L REBIRN PO,OETAL bR (K
15). ¥ wiREABIRM PCO, X mEE L L EW Ak LA
RH b, MEOMICAEERALR) T,

3 EEM PO,% L U0 PCO,DEE

EFIm PO,%, #iai A #133.7+13.1mmHg,
B #£124.5+15. 1mmHg TH - 7=, A B TREE

LR !
me/mir:EE o Flfi4 R
o A7 R SHER R
25001
20001
1500
7=0.94746
o 10 2 30 0 50
REHEIRILPO: mmHg
15 LiEHE & RE BRI PO, & DHEE

EEMPO: —o AME (n=7)
mmHg — BE (n=8)
200 mean=+SD
150F
100}
s0f
oL \ ‘
TWen  Amen  GREN 60 %0 120 180 1307
fi g s
HEAE  AZAN  HTAS
HEMA  GEHE  TENGE
#% 304
16 AZEm PO,
mmHg e ARt (n=7)
" — B# (n=8)
mean +SD
25
20t
15
10
5
O F4nn AWARE ERAEE 60 90 120 150 1805
HEREX # 0%
BiE REAEY REAEY
EHRS S
X117 ZEf PCO,

— 1016 —



Bk E BREENI A B NI - 7o b, BEETIIR
BEHE L DIETLE05ETL.7+7. 4mmHg, 180%E
57.247.4mmHg T54% D K T TH -7 (p<
0.0 (K16), % 7-fgio LB PCOL, AR
16.5+2.5mmHg, B #12.6+1.8mmHg TH Y,
ABTREREERA I LR L1804 (E ©21.8%+
2.9mmHg 32% D L& oz (p<0.05), BE
TRILICHEH I EHF L1805 fE ©28.4+2.4
mmHg, 125% D EHTH -7 (p<0.01), WFD
BieEEELRD (KD,
z =

19104, Kummel?V23405% D 5% o It B &
HR SR 2T - o0 b, XLk bbhi:
e 2 RO RMOWETHH, 0
EFTENE 6 BB OLAED DT Lics »
5. AIFT, 1916%EE X b s+ 5 4R
BENMI bR A X 51l b, 19384, /INR2IC
X o T —RIfT£3 2 6, MRS L O
Bl 1 PN RE I NLDIDTTH 5, L,
I3 % A RHOE RO PR A2, 1940
ENBEEOANBRED TR I — MMkl c
» -7z, —J, Churchill 513, 19504, FEkL 7
Mike BELTIGIOBME X TR L, FMIETEL—H
HERF T1322.8% THh - foDxt L CHZEYIRR
BETIRI4.1%TH D, T 5 FEEARI—ANE
WEETIRI2%TH - o Dixt LCiiEDBRE Tk
MARBTH Tz ExBEL, ZoEI )Y
BRI e 5 A AL ANBESE & huih 920, fitid
BWKEOBEDHBICOVWTLEEL OBRENRLEHh
Folze—s0 - R, NI ERETED—H
MhieRask, ATHEUSND 2ERLTBRL TS X4
RREL, TELMD 1ELOELEGHY, %
TXTFELSN D 3EX YR L BE L, B
TR LA EH{;EL TS, T, Adames®,
Harrison'® % % SEBR £ ER ©80% @ Wbk
ezl ELUCISMENREL, RKES
ADTRLRE VBT LI ERNT 5,
13203, 50k A _E oo —If & FREII DT, ik
BERCLMEBBOLEE Y HE L, BVC TIEH
B3 ANBE6 P ARBHTETL, FhUBE
eREkecREE TS0 L, AiiLiEiel

91

BHEEBRKEZCHA D ik L, %MBC
TRARCERE MM EERMCETL, Liie
BmpcE~AERRSEE S EE L E LT
5, Fio, MBIRERLAEREEERCThSITHE
TAN, GeREigEroRELELL, O
HER— AR RBEHCET UEOHEELTRED
¥ X LARL, BIohAMaemifigdz ofms s
hotc LA L, —RIffERmE, HERRS
BELHLETIMELADBITHEETH Y,
B A e R B O I DR iR B

s, FAERHmMIBHETFIEHATHS
LEELTWS,

s MEDCFRAMFE LU ToARE LD
WT 53, ik b, BERERMTIM A BUE, himnE
ROZEWEA, FREoEm, MRaNED
A, Broncho-Pulmonary shunt DR TH 5, =
D5, BEEERYRT R AR & B IR O BB IR
POLERTHVEETHS.

BRERMMMENGELY Xt owriy, F7ER
RIEP KX REREZ D, ROTT ¥ F—¥ X
B X OBKB Y AME S EREY FR 225 &
WhhT\w5, /FTO hypoxia 1%, Fhfa5Xmsk s
FExE T S e e MimES s o b, Bl
B OBAREL L vbh, - OEBEERINn
BINHEIL, Von Euler & Lilyestrand g & L
TELOWENH 5H300, ThboMB T ARE
DERIHE, TNER, BIFTERILE O BELS
BT, RAEORERRAEIE U, Ra]
BHEOMSMECBITT S LEXLbR TS,

— 7, R PR o 25 B A v B 28 M il v i FE
RIS S DT, WEREERN R ME OME
L EROFA & E oL, MLEEIIZEA
%, William 543, =D 5 BIYIRE O M
RORRE LEMLE & MR LTk, ¥
TR S RS O ERBREBE L ¢, KD X
SN T B, FEIERIC X b Fif & R 2584
HE, BREMCEMLEEAOEAKY ET oL
Eleh, BH—TEOMRAEH2 5 LMEIRED L
Ba2ER+ 5, ChAPBBICEZ - T < i, per-
ivascular edema, FiKIE~EERL, Fi—Hh,
FEIIRE © LR MM N IS 5 B X

— 1017 —



92

D DORE, RLOELBIOBEREENICL DO
HEAHAD &8, LOHERLAEERCT LE
zbhh, 8R0S — s REEORBE B
DWW, BRI PO A F »h BB LRI
7%, BEEIRM PO, 37tk 6 ~ 128 I S IKE
ZRL, EHIC2REHRICHOET L, LR
i, MR IERERY R LA, MEENLEL

WAL, Mithl2~I8RRAEICERKMECEL,
BIRECFMEHELHELL ERL, &K20~30
mmHg % 75 L 7o 25, 7 #5185 K 5512 1310~25
mmHg (& T U TCARBK Lo, BO LAEN
HRLTT I b —CEBLICEHREL TS, Th
X LT, — QIR cfiEAEE TH D
BE, BBREO EAEXNABRTVE SV bh
BN ik, MME R EBEEES R S C
&, M RIIERECE &, 27 0 O MmEEN
EXHGT BTN H Y, EBRANCERINE RO
60% 72> HT0%BA%E L CH TIMEIIRE D LR/ A
BHELTS, MO TFHER, HoOxdoEk
BIRZ L RABCELEY 70RDOTHELTD
BEETHY, BIRER LOMHEOCIHREL
LU TELDHHEEOEEELMERL, To8E
AL EOBINNER S HE, BRI
TEE T AR L ST W 5,

BT, BTN X 550% 0 Lot K
DA D, TEREHCRITTHELRL D, —
BRI L b, MERRRCIBIRE, O
HESLMBEY ADHEEREE LU L, X
LIRATRETERRIC L » €, EBFEMEC X
% B BEAY AT ML A LG 2 I B R R e & 2 % B I
BpEt & Ue,

FRENIREWBE L €, 8 ~ RV EIER C i
EIRED R 2D h, = st LTk
DFERIARETH T b, MBRERE
WIERBICERIND L L, TERDE, M)
Brffrer « MRS R 2 TEREBEORF 2 Tew,
i 2 FEYIBRLL B IR E & X O FEhIREEA
i ERL, MBIRE2SmmHg LU, FEIREE A FE
15mmHg U ECliKEORELTFHI NS %
ELTWwA, WHO? ' X g, TsghiiRisimin =30
mmHg, #5581 E18mmHg, = F5 Bl 8 fk 522

mmHg Dl F 2 i@ mEE EHEL TR D,
Fowler* 13 Z & K B IR E18mmHg bl b, 4R
NI B IRE20mmHg D ER S mE & LT
WA, AEBRICRT LMEIIRE ., &2 fEE
14.6+2.6mmHg TH-7-b DA, MBEH L » L
A U RERFAY W 3 300 B LI 12 20mmHg Bl ET &
b, WEETE A, SEBS0%L Eo EREPRL -
(p<0.00D), %A SIHEy Bk E20mmHg
DExfmiiEoREEEE 2 WL, RERTLE
& MEmERAEE TS EBTHE
N, B I ETclREgTHh -, —,
HEREZEWI T EB R MBIRED LA
Dbl h T,

DRHEEE, BEREE2,575.1+125ml/min T5
D, GRiERER Y b L1505 ELE Ty
0% DA ZTBD T (p<0.00D), FAED = &1l
WMETLBRRENTI Y, Fl 20, LR SR
RN YT D BT BT, M TEYRRE & O
Eff2fE CAMBIRECBRE LR L EEF o7
45, DLCO, k& L L EEMTkRES
B3O LR L OEMEIIRED R 3BT
Holc b |EL T 5, AfEEE, AEROM
CERROHEEORE, FOBIREOB NS
ITOLHEDOEMLE 2 B s &, Ak
Ok, PR 2 M 2 OB R E A A L,
AL L TREEE TS0 EE 2 bhA
7o, £, MEIRE & OREE & ik Ao iEE
y=—0.7D75 b, FEIRFE20mmHg L F Tt
DHEEORE D & L,

PRI 77 A5 HTCrl, itk RERR MR B L
T, Maier H¥9RMYIRMEICTHEET D LHBEL
THRE L < DPIFEA D %4050, ZOREE LT
I, Fifab RS, REEE, OHHECET
true shunt (FEZH, BS - METHEDOR
ERdHTFbhTvsd, —BIE, 205 % true
shunt K« MRTRHELRERLZFERE IR T
WB 2, DIHHEOZELEMN Y v v b, BRI
PO, 07L& DBAR & EE S w1, dbAHPE, BRI
BOBBEFEMSESLDHRHEOBA I X 5 REE 8k
i PO, DR TIHE S D THHZ EHAD, L
2 BRI PO E O EENIC L - THIRK

—1018 —



T35+ v rEOEH LREEHIKD PO, & 0~
FUVARL S THEINZ LD THD LT
5., AERTH, Aifiefk, OMEEORIK
FCESENRM PO,OETHR DRV, —
77, PR B oM T NERRO, MR IERER SR I
FEDREY, FEMI-Ccrk small airway closure i
& % true shunt O, B FIE4E air way
closure I X 2R MK AHZFEOEME L, s
FEC gk PO,OE TG LA LRD LR
T ELTWA, ER/OBHIN Y v v b DR
BT, FiefB i e + v b idEne 7,
WMEEMEMFEIRD i LT
%, KERTL, BRI PO, GMeRs— 8%
CED Lich oD, 0B 3eiE & BERED
xR L, it OEBREME XD bhvieh -,
R LT, BEEBIRM PO IEMEREmELE <
AR L, fRRIME & BT 5 E21% DK T TH -
7z, true shunt ¥R L - B T KE T EMBOE
EBIRM PO, 24% DK T2 R RFECERA %
ALTW5, GfafEo b Eomd st s
BE& &R PO, DE T, ME3PRNTUL5S X
51, o PO,OETH b T, AEBRTIX
EREID follow up I4T70 - TV ey, B
ERHEBTEYET 530 & FHEIZI S,
—77, Ao KE SRR A T 5 KRR M
EDFEREZ, [EZERITCRN S >+ v b oS
BRI B W 2 B MBS R L 5 &
ERAMOERTHE, TOEBEIRMFELLD,
SE B WIS R SRIG LA AR oS = 0 RS
MR RIS & v v b A A X @ A
MEv v b ERBZ LD, EBBREMEYD
THELTWAIT ENELNTTE - T 538D,
COREBEMMBFIGCBELC, 853 0%
Bk b, Zh bl i, EREANET
725 &5 ~200RRE T, MBIRED LR, MLE
BHOBANRILELTWAS, THRIZHLT,
RIPIREZ B OBRECET 2EROH
T, BRI 1 BRLIN T EE OB # hypox-
ia 7z\~ L hypercapnea & X % L& 5 # o # -k
DENERTEEALRT, 1REUECEET
e MR ENERI LE LD T B S

93

X b, FEERLC X A BB OE A LER
EEIME NGB R L TELEELLRD
ELTWB, Fi, BEY L —@Ifl% hypoxia iz
T5 &, BERID POEEDIZ2V + r—1D25%
FTCETL, 0BELDE BT, TR
Bk FRAFITIOREICZ T2 b r — L D8EY
e, BIET S F—EL, WMBIREGNES
—E LR LR, Feaviie—aAfHicd XY
%2 BB e, ToBd sl ERER
icE o7, DHEEXRENCET T 5EA %
Zteh, HERE TR sl LT W5,
REEBRTLH, BRI PO A EKESERER X
REWETERL, TOBIGR«ETERZR
U, WM#RERG 2« ERERZRLLS, B
B TR ok, FROREERECORE
EREBRLICA, ZOE600LIEEMAE & ER
BB L, oz snd, AESEERE3
REIOREB T, EBRIRMECS 15T, &
BASE I A IR V2 % huig SR, FhmEE
TOER, MBIRED L&, HLAR &V -7k
RIRADLIT, BEHDIERT VB 5 CER
HMET2d0LELZLRE, ShicKLT, —{
fiemEoMBiRECEENIZHTH Y, MILE
KOBAP LI AEAMPAKELERTHD EE 2
bz,
O

EHIRYAE, A s AT R
BAIEY, MEBL > THERHOFERIE,
EHRLDRICE 2 5 B8R X OCIME Y A D 2177z
W, TR EEEE L, RofSRrE.

1. EM&fclEEZRELENICHL, HES
ML b, MEBRECE LW ER, FOBIIRFEOR
EOoLRARIC, LHEEORADERD L, Big)
HRAE20mmHg Ll F FH U cBE4 3 ER 2O E
BEOERTHRD,

2. BiieEclEREmES X KBk D PO,
HELRRWY, FEKELBRICRIAEEZEY L -
TETT 5. AEKEENNC L 5 (REESRMAEL,
MERE, OfEERToREI L, Mk
SEFR F CIMEBER MG M INE OB 512 T
LEz bR,

— 1019 —



94

Dl boEBRERICL Y, RS, 28U
MEROF A Ly EIRED ER, LHEED
BAorEl, ALRCELH2EENIKEL, il
KED 2 WEREER A2 & TRER S 5.
UL, BESE TR TR IR T 2%,
FLRICE 2 BEHINEL, MKBERRHTEER
Aed s LB I EAELMCoR, Lk
o T, WEMAECEWTE, ALl odh
FRELEMOIRRETHDEELDND,

Fx#boicdrc b, HisE, MREYE - B
BB ARBFCRERLIHBELBET 5 L Ed1L, Ex
OEBOR EHBH 2R BB
PHOORFOEELEL, FLERCEL CHDE, @
B ERTEGCIDNETHET A EE, B UBERSMICR
BB,

(AP0 E 5 LEM60FE 6 A1I3HERZFERK
FF L EICIEBIE I BT RRL,)

X [

D REEZER - ENNRZ B : BT O TR E — M
BB AP L& LT, ABBE 0@ 65
~660 (1974)

) {fhE th:IERERE - OFEM AR BEE
30(6) 611~618 (1974)

3D {hE  th: RO, MFENENRE OIS
b—. FLVRIEABIOBRK 191~203(1977D)

4) Sloan, H., Morris, J.D., Figley, M., et al.:
Temporary unilateral occulusion of pulmonary
artery in the preoperative evalusion of thoracic
patients. J. Thorac. Surgery. 30 591~597 (1955)

5) BEF O —AMSIREAZERR I X 5 Myl o
BEEEB R E OB ZE, JipEE 13 1~2 (1955)

6) FiR BB:EFHAMCE 5~ RBIRAERRO
5T b ONCEE R~ O I wBI-4 AH e, Hibt
3% 15 25~41 (1969

7) Reichel, J.: Assessment of operative risk of
pneurmonectomy. Chest 62 570~576 (1972)

&) RIWEZE - JMUBBEER IR ¢ FF R,
MEsBHEER s 2 &5, Miéo 181 66
~74 (1971)

9) Nestrand, D.V., Kjelsberg, M.0. and Hu-
phrey. E.W.: Presectional evaluation of risk
from pneumonectomy. Surgery Gyenc. Obst.
127 306~312 (1968)

10) Didolbar. M.S., Moore, R.H. and Takita, H. :

Evaluation of the risk in pulmonary resection
for bronchogenic carcinoma. Am. J. Surg. 127

— 1020 —

11

~

12)

13)

14)

15)

16)

17

18)

19)

200

2D

22)

23)

24

700~703 (1974

Olsen, G.N., Block, A.J., Swenson, W., et al. :
Pulmonary function evaluation of the lung
resection cardidate. A prospective study. An.
Rev. Res. Dis. 11 379~387 (1975)

Kirsk, M.M., Rotman, H., Behrendt, D.M., et
al. : Complication of pulmonary resection. The
Annals of Thoracic Surgery 20(2) 215~236
(1975)

B Ez -HNXRSE- -FHES -HO B WEF
W FEF DM LA BHE DRET, Fl X OWALL
fdEsE & OBE#E I BT, fifE  21(4) 379~387
(1981

BEAEE-ARER : MmlEDRE., F%  206)
726~734 (1983)

Burrows, B., Harrisom, R.W., Adames, W.E,,
Humphreys, E.M., Long, E.T. and Reimann,
A.F. : The postpneumonectomy state. Clinical
and physiological observations in thirty-six
case. Am. J. Med. 28 281~294 (1960)

Orie, N.G.M., Von Buchem, F.S.P. and
Homan, B.P.A.A.: Heart disease in chronic
pulmonary disease. Acta. Med. Scand. 148 128
(1954

Adames, W.E., Perkins, J.F., Harrnison, R.
W., Buhler, W. and Long, E.T.: The
significance of cardiopulmonary reserve in the
leta results of pneumonectomy for carcinoma
of the lung. Dis. Chest. 32 280~288 (1957)
Harrison, R.W., Ademes, W.E., Beuhlen, W.
and Long, E.T.: Effect of acute and chronic
reduction of lung volumes on cardiopulmonary
reserve. Arch. Surg. 75 546553 (1957)
BB IR - IR B AR EO
W, B Swan-Gang # T —FADFEHICL 5
ERBREORBEC O\, BlREREEEE 17(D3
~11 (1979

WIRE S : [FEEMYTRC S IT 2 MEE N &R E
BR. BitsE 32(3, 4 77~89 (1980)
Kummel, H. : Proceeding of the 40 the congres.
Vorh. Deutsche Ges Chir 40 147 (1911)
NGREK  BREIER, HAbEE 42(12) 1911~1915
(1945

Carlson, R.F., Charbon, B.C., Charbon, H.G.
A. and Adames, W.E. : The effect of decreas-
ing the amount of lung tissue on the right-
ventricular pressure in animals. J. Thorac.
Surg. 22 621~632 (195D

Curtis, J.K., Rasmussen, H.K., Wright, F.,
Cree, E.M. and Mendenhall, J.T. : Studies of
pulmonary function before and after pulmo-
nary surgery. J. Thorac. Cardiovasc. Surg.



45(2) 166~174 (1963)

25) Williams, M.H., Canney, P.C. and Rayford, C.
R. : The acute effects of resection of pulmonary
tissue one some pulmonary functions in thedog.
J. Thorac. Surg. 31(5) 643~648 (1956)

26) EDME  BELERY T — T BRI X AEITIRE
BoLIMBIREDE R, PLBFEE 16 399~410(1963)

27) RS BRI R s 1 B PR O E
BN BE 9 % BRIRAUBT 2% — B I B AR R KB R UM
Wery biXowT, BigAbSk 273) 101
~116 (1979

28) Anthonisen, N.R., Bass, H. and Heckschen,
T. : ¥3Xe studies of patients after pneumonec-
tomy scand. J. Resp. Dis. 49 81~91 (1968)

29) FE FHALEKR-BBAL : —UFHE5GRED
EREIZ BT 5 LHTEERE. PIDFEE 16 469~474
(1963

30) Benson, R.W. and Mitchell, F.: The effect of
early pneumonectomy on the remaining pul-
monary parenchyma. Surg. 86 (2) 294 ~ 300
1979

31) Adames, W.E., Perkins, J.F., Flores, A.,
Chao, P. and Castellanos, M.:The sign-
ificance of pulmonary hypertension as a cause
of death following pulmonary resection. J.
Thorac. Surg. 26 407~418 (1953)

32) it IR ETHECK T B A BIAEE,. st
B 30(8) 619~625 (1977

33) BLEF -BWEZ : MmlERE, o 3003
228~233 (1983)

34) Eulen, U.S.V. and Lilijestrand, G.: Observa-
tion on the pulmonary arterial blood pressure
in the cat. Acta Physiol. Scand. 12 301~320
(1946)

35) Hughes, J.M.B. : Local control of blood flow
and ventilation. In Regional Differences in the
lung. West. J.B. Academic Press. New York
420~450 (197D

36) Lloyd, T.C. JIr.:Effect of alveolar hypoxia
upon pulmonary vascular resistance. J. Appl.
Physiol. 19 1086~1094 (1964)

3D

38

39

40)

41

42)

43)

44)

45)

46)

47

48)

49

50)

51

95

BHERHE: —ff~ 1 £F > 7D Pa0,ic i X iF
THE, FXE 30D 13~22 (1982)

Willian, G. and Eugene, B. : Pulmonary hyper-
tension. Heart disease. A text book of car-
diovascular medicine. Vol 1 W.B. Saunders
Company. Boston 83~851 (1980)

HE tH:E2HrbL-TER BREESE
16(7) 472~483 (1978)

BARFEL - FEE— XENMUKROFREAR L
ToREBFR, SHERZHE  13(2) 119~124 (1967)
EaXRE-WURESL-MBE & - BEERE : B
Firc kT 2 MERBDRORE, BlNRE 26
459 (1978

W.H.O. Technical Report: Chronic cor pul-
monale. Circulation 27 595~601 (1963)
Fowler, N.O., Black-Schaffer, B., Scott, R.C.
and Gueron, M. : Idiopathic and thromboem-
bolic pulmonary hypertension. Amer. J. Med.
40 331~345 (1966)

AR E-FEHEeN LE T ML, BAE
K 32 1596~1603 (1974)

Mauir, H.C. and Cournand, A. : Studies of the
arterial oxygen saturation in the postoperative
period after pulmonary resection. Surg. 13 199
~212 (1943)

Nunn, J.F. : Influence of age and other factors
on hypoxemia in the pastoperative period.
Lancet 2 466~468 (1965)

KEHX - FHIEH BRREF-FH E2-RT
AR : B EEFELE. HRsAxi 19(7) 549
~558 (1971)

ENB—ER-XkF B-BN 2 LEFHEOM
NEIRE & DR, st E 24 196~201(197D
MAEF :HRFEMcL 2MEF Ak X OBEE
T oM., BistaiE 20 506~517 (1971)
AR AR X D A EIBRAT O B R R X
UH ABBREOBE. BR4EE 31 13~24
(1983

B R:KEEMHOERCET 5 R
%, BRI R CREER RO, &
KR <EE  55(2) 163~177 (1980)

— 1021 —



