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Fig 1 Our method of two-stage operation

A. Subtotal esophagectomy for intrathoracic
esophageal carcinoma was performed by
thoracotomy in first stage operation.

B. Three to 5weeks after the first stage opera-
tion, esophagogastrostomy was performed
through a extrathoracic route using a gastric
tube in second stage operation.
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AT—TNVRFBALMAMELRHEL 2. L&,
WEEB L UCEE» LM% 4 ~ 5 HE TFYE)
BRE (LLF, mBP), L3 (LLF, HR), ¥
IHBIRE (BIF, mPA), AEE (LIF, RA),
IR AE (LLF, PCWP) #REL, &
7z, BAREC COIaHE (BT, CO) %
L, KEEME CHIEL TLEE (UF, CD %
kv, & HICEZE 1 EAMAERE (UT,
LVSWI), kKl &iEst (LLF, SVR), MifEE
H (LT, PVR) 2LUTost&ERIcTHEBL %2,

LVSWI= (mBP-PCWP) XCI/HR X13.6gm/beatm’

SVR= (mBP-RA)/CO X80 dyne.sec.cm™°

PVR= (mPA-PCWP) /CO X80 dyne.sec.cm™*
3. 10 B R

spirometer (Spirosift SP-300 7 7 & TRt
¥) 2By, MEEMEIBELIV 7TERE T
EH, LB 1B B hMmERE (LT,
FVC), —#a (LUF, FEV,y), BABERMIEH
W& (LUF, PEF) ##lIEL7. F72, FVCX
PEF/fAEREM % Sl L BRETL 72,
4. REHE

MTET & M7t 18R = &2 natural killer i§{&

(BI'F NK &) &M > k772 |
zREL 2,
() NKiEM%E
B2~/ 1) > IR 10 ml 2 $RE,
PBS iz T 2 %2 AL, Ficoll-Conray E&#
(FeE1077) 5 mloo EicEE, 25°C1700H5ERIC
T5MEE L 72, 3% 2 BAEDEFROHHE
iz L T3 Y 7Bk %ZRHL, PBSIZTS
SR 3 B L -, BERICEESEL.
Target cell i2iz &  BIIEMBIBERD K5624
ja% Hv72. sodium chromate 5!Cr0.1ml& K
5624405 E 2| L, 37C, 5%CO. FTT1
R EAE % FCS n RPMI 1640558 H 1
5 X104/ mlic J3% L 7=, 5'Cr B K 562 M8 12
0. 1ml & BAZBRIFEHO. 1ml & % microplate
ic@mL (E/T=40, 20, 10)37C, 5%CO,F
TABMIEAEEL -, SRR FERHERL,
LiEFnHCr 2REL 2. NKiFHII TROR
PLEHL 7,
(experimental °!Cr-release—spontaneous
5!Cr-release)/ (maximum 5'Cr-release—
spontaneous *'Cr-release) X 100

Table 1. Characteristics of patiénts with one-stage and two-stage operation

one-stage operation

two-stage operation

case

age

hight (cm)

body weight (kg)
body surface area (m*)

preoperative abnormal state
glucose tolerance
cardiac function
respiratory function
liver function
renal function

operation
time
blood loss (ml)
fluid replacement (ml)

duration of assisted ventilation (days)

10 10
56.0£9.5 72.9£5.0*
161.91+6.6 158.2+8.9
55.4x+7.4 52.7+6.6
1.58+0.13 1.52x0.13
3 3
0 5
1 4
0 2
0 4
(first stage operation)
853" £2°26" 52" +50"*
1016+429 537+147*
7420+2103 3866+1224*
4.3%£1.8 1.841.0*

* D <0.01 compared with one-stage operation
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ShizZuc kD, 10% Lytic Unit (target
cell 5000187 10% % &% 5 effecter cell Dk
BLBAELZEEC ] XIMEDDIZHELET S
BAE) 2EHLA

(2) RAML) > 2 BRY 72 b

CD4*, CD8*, CD4*/CD8*#%#izE L 72.

%/ 7 a—} LHifkid Becton Dickinson #t
% Leu-series 2 A L 72, £1110 xlic EHRBE
NDE/ 7 a—FIVHURIER % 20 17300, 4°C30
GHA X 2X— D1, BEOREEZMIERL
#% PBS o B iZi#f 22 T flow cytometry (Facs-
can, Becton Dickinson #) % B\ #liiafEiT %
T, &) ¥ RIS 5 BRI % Ked 7z,

FRAEEIITFHELERRETCREAL, &8
D + RHARZE D BT Student t RET
TP <0.052FF=ZH N L HEL 72,

b ES

1. MgEFAORET

1 #BEYF 95 456 .0+ 9. 5m% 2 2F L 51 F4
Blx72.945. 0% L EMTH - 2. HR, KE,
HREAMBICIIEZRDLh - 2. MHIRZEICT
TwERE, oL, B, BF, BEEEO RE I 5EIFAMA

A) mBP B)

iz 2 < B o7z, T, HiiEs LU
KRR FMHNENEICLY), WTRLHEF
B (B 18FH) D3I ridhd o7z, 12
SENBEE R, 1 WNFMREIL4.321.80
I2H LA EIFMIZ1.811.08 L BEREICEL -
7z (Tablel).

2. R B ®

(1) FHEARE (mBP), L3688 (HR)

mBP (39787, LIRS FM75195.3+11.0mmHg
SEFMF196.9+6.5mmHg TH M, #Mikixm
By RELBbd%d - 72 (Fig. 2A). HR i3
iR, 1 AAB9FMHI91.9+17.0/min, SEIFAi
$172.3+12.4/min TH Y, MAMELEL T1
HBYRMB THEEIC S 72, F 2S5 EF M
T R2ICEINT 2 0lc 4L, 1 BEYFHFI T
E#ICEE L EmMEP R L 2o b4 1 HE
ISR L, MiE2 B BURBUSRRICH
¥ »4EmIZ & - 72 (Fig. 2B).

2) HEE (RA)

R A2 #fiRlih 1 BBRFA7505.7+1.8mmHg,
SEEMHG.1+2. 9mmHg THEEE L, $7-
b mEEE LIcii 1 BB TERL, #i%
2 BHLIB TR 2@m%ERL 72 (Fig 20).

HR c) RA

T T T 1 T L T
pre op, immediats IPOD  2P0D  3POD  4POD
after op. after op.

E)

L) L) T
pro op. immediate IPOD  2P0D  3POD  4POD

T T T T T 1
pre op. immediats 1P0D 2P0D 3POD  4POD
aftar op.

PCWP F) cl

(2/min«m?

1 L) L L T
pre op. immediste IPOD  2POD 3POD  4POD
after op. after op.

® one-stage operation

o two-stage operation (first stage)

¥ 3 ) 4 L T
pre op. immediate 1POD  2P00  3PQD  4POD

T 1 L] + v T
pre op. immediate IPOD  2POD 3P0 4POD
after ap.
* P <0.05, #kP<0.01

compared with one-stage operation

Fig. 2 Changes in mBP, HR, RA, PA, PCWP, CI with two groups
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(3) FHIHBIRE (mPA)

mPAZ#HEIA 1A F4iH114.4 1. 6mmHg,
SEFRFIL7.5+4. 1mmHg CHENII T
ETH->72FEER T -7, 1 HBFHPH
TIRATE22.6+7. 0mmHg$ TABIC LA L,
itk 1 B HLURR<IC TR 2554 4 B B
BWTHMRAMECEL Tk, —F, &
FIFMB ClIME 1 BEE £ TR AL, ik
2 BHEHICIIAfEIcBIEL 2z, L»L, s
DEBRIHAMEOHRICB W THEERRD L
ik -7z (Fig. 2D),

4) FMsiREAL (PCWP)

PCWP I3 i T 27 1 AR F B 7.7£2.3
mmHg, ZEI1F#%5110.1+2.5mmHg THiEic
REER o, MBERSAFHETIIKE
LRI o725, 1 BFHE TR AES
INME2BEZTERL, ME3 BB
HifEE CEEL 72 (Fig. 2E),

(5) .LvREK (CI)

WEIEIE 1 BA6Y 1 %14.81+1.40 £ /min-
w, SEIFMF3.46+£0.53 £ /min-m Th Y F
i, £HREL L (ORI EEZLRED
72(P <0.05). ks 1 HIOF M ClimER
L NRTREL, i3 BHE TREEL & -7z,
—%, SFEAFHRATIMELTIICTETSY
1% 1 B BLARRMRTEIC @A L 72 (Fig. 2F).
IS ZMAMER100% & L 2B ENEALE TR
T, M3 BECHEBICEREZRSH(PL

150~
1404

801
704
80

50

% change of LVSWI

(level of post op./leve! of pre op.X100)

LVSWI (9 + m/m?)

T T 1T T T T T T T T T
pio mmedale 1700 200 300 {POD pre immadala 1POD  2P0D 200 PO
op. ultsr 0p. op. after op.

® one-stage operation
© two-stage operation

#P<0.06 »P<00)

Fig. 3 Changes in LVSWI with two groups

0.05).

(6) A% 1 EaHAEAE (LVSWI)

ATHTMEIE 1 #BEOFHB162.9£16.8gm/ e, &
B FAFHIS7.1+8.8gm/nr THIFMICFEHEIZ
Lol MR 1 B FMH ClIMTES46.91
14.8gm/m ¥ TRBUCET L (P <0.05) i
4 BB TLMRMEICHNERIET LR, 2h
X LA SR mp TR NEENIIITEA LR
»H LN Lh -7 (Fig. 3).

(7) LVSWI-PCWP D ##H

ftdh LVSWI, #4h PCWP 7" 5 7 Lici
BoWRE 7oy F 5L, 1HNFHRAITIE
WAL DMHE2EBEEZTRELEFLVEATAHN
NEBT 2 bb.OBENMET 2R, ME3H
B BEROEEDRDIC L ) ETHNDE
By mR L %2, SEIFMPCIIAMET L ) By
EBNERZ L% - 72 (Fig. 4).

(8) i EHEH (SVR)

MrRTME (1 BABYFA7HY1003+278 dyne-sec:
em™®, ZrEIFMiF11401+108 dyne-sec-cm™5 T4
e L CHEFEMBNIET ) HERICHET
hotz, MELZEBLEL CFHFHHNIET S
PREICHELZRL 25, MAME£100% & LT
ZDWHREAD LTEE L ORRENEETH
-7 (Fig. 5A).

(9) FMimEEH (PVR)

MFAEE 1 BAB9FM5179.8+34.5 dyne-sec:
em”®, EIFMB1114.5+38.5 dyne-sec-em™5T,
SVR & Rk F#p# Kt CHEFMBINTS
PEBICEETH 2. WELEEFBEL TS

® one-stags opsvation
© two-stage operation (firat stge)

% 3POD o pre on.
lé ;ﬁi{o immeists after op.
- 2POD ",
2 50 e 20 1POD
= odint
S an e op.
0w
EA aron &
304,
=R
0 1L T T T
7 8 9 10 1"

PCWP (mmHg)

Fig. 4 Changes in LVSWI.PCWP with two
groups



MR EIRIC XY 5 1 BRI & 2B F05 & 0 ShERE

SIFMBIOIZ S DEE R R L 72 %, HRTIE % 100
%% LT Z0HRE A5 &S EFHBITI10%
BRNEBTH B0 L, 1 HEIFHEI T
WE®2. 5D LR ZRUME 1 B BIcidoelk
T+2 L0044 HE TR TROBIEE R
f L7 (Fig. 5B).

3. 1 IR B 18

(1) ghimEg (FVO)
TR, 1 MIETFMIBI3.54+0.54 4, SEFAM

12.70+0.44 L TEEZE# @D (P <0.01).
1 BB FAEIX 4T 4% 1 B H0.91+£0.464 & 1
e icEELMET HE1.55+0.48 4, 7tk 2
BE2.05+0.44 £, itk 3ME2.04+0.574 T
hote, —H, FEFHBNIIME L BEL.23x
0.48€ L W2 icEE LMtk 7 H H1.661+0.43
0, 11% 28E2.05+0.48 4, #7238 H2.26+
0.484 Tho72. TNREILERTA 2 &R
D FVC DHEBDEIBE LI ThHho12, Tib
b 1 BB FAEI LI s 1 B B1225.6% % T

SVR

(%)
150 —

140
130
120 4
1104
100
90
80
704
03

9% change of SVR

% change

7]

87

TL, #0#% 7 BHICI343.4% F CTHEET 52°
Wt 3BE TLOT.SRNEEICE E - DI
XL, EFMECIIMmEl BETH.3%E 1
BEBG RN RT3 C, ik 7 HH60.7
%, W5tk 2:BE75.4%, itk 3:AE83.7% &%
0, FVC nEEII S EFMBINIZ ) ¥ FEICR
HT#H-7 (Fig. 6)

(2) —#&E (FEV, %)

MR, 1 BARGEBI77.418.3%, S EIFMHH
70.8+8.6% CRIENIZ ) WEHETH - 1 HE
ZRRBDLh - 72, ATEIIHEEE L WENC BN
RRDRAERRL2H, ZOWBICER T

(Fig. 7).

(3) |ABEMIFLRE (PEF)

Mim, 1 BAB9FATHIT.29+2.31 £ /sec, EIF
#iH13.87+£1.03 £ /sec THEZZRH: (P
0.01). 1HIKIFMHIZME 1 B H1.33+0.58
£ /sec & D<A LML 7 HE2.60+0.98
£ /sec, #itk 2 W H3.45+0.97 £ /sec, itk 38
H3.23+1.154/sec TH
2. —F, FEIFMmEILMNE

1 BHB1.04+0.89 ¢ /sec, fif
%7 HHE2.13%0.70 £ /sec,

T2 28 B3.29+1.174/
sec, itk 3B E3.26+1.23
L /sec TH-72. 2% FVC
LRI TA S LR
M PEF D#BNEHHL

(level af post op./level of pre.op.X100)

T T T T T T
pre immediate 1POD  2P00 3POD  4POD

op. after op. op. after op,

PVR

B)

220~
200 -
180
1604
140 ~
120 -
100
80—
60
40

PVR (dynes - sec/cm®)
9% change of PVR
(favel of post op./level of pra op.x100)

1 I L T U U
pre immediate IPOD  2POD 3POD  4POD

% change

PThotz, Thbb 1M
FAHF TR 1 B HIC21.8
%ETETL, Zn%7HE
I21336.7% % TETET % 254
# 3B TH45.6%NMEIEIC
ErForniciL, SE=E
B T3 1 B B T53.6%
& 1 B FATEIC K T i3
B, itk 7 BE60.7%, 1T
% 2BH91.2%, ik 3EE
87.8% L 7%ch), MWk 2:EBIC

T T T T T
pre immediate POD 2P0D 3POD  4POD
op. after op. op. ofter op,

® one-stage operation
O two-stage operation (first stage)

Fig. 5 Changes in SVR, PVR with two groups

L T T 1 U 1
pre immediate IPOD  2POD  3POD  4POD

* P <0.05, %kP<0.01

ILEATRTE E TREL 2
(Fig. 8).
(4) FVCXPEF/fA&KME%
K DERE L TR L



88 H OB K #

D FEICPE FVCXPEF/{AAREEEMRET L 72
&5, fiEn, 1 HIA9FMi%I16.40+6.53,
FHHI6.57L1.UTHBEZ L BH L (P
0.005). 1XAB9FMrBlidsiisk 1 HEO0.87+0.77
& Ne @B LM% T HE2.6311.36, Mtk
2AH4.4411.77, Mtk 3:HE4.211£1.84TH
=tz —7%, FEIFHHIIMER 1 BEL.72£1.33
0B EE LM% T HE2.4021.23, itk
28H4.36+1.87, firi 3:8H4.741£2.24TH

44
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S
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°g 604
g3
)
58 404
X% B
2 20
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3 —T T T T T T T T T T T
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® one-stage operation *P<0.05 *xP<0.01
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Fig. 6 Changes in FVC with two groups

(%)
100 q

90 4

80

70 4

FEVIx
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I S e e S B B S S S S T
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® one-stage operation * P<0,05
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Fig. 7 Changes in FEV19% with two groups
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% 64 stage op.
> L3
- A
-
ad @ 7
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Fig. 8 Changes in PEF with two groups

16
144
124 second
4 stage op.
10 t
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0T T T T T
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op.

- % change
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g 100 i second
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5% o i
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R i
]
2 0
Kl Tt T T 11T T T T T T T
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groups
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»72. =% FVC, PEF & E#iICEILETA
% r MR » FVC X PEF/4KREMNHER M=
PHELPTho72, Tihbb 1 HHNERATIE
MB1BBEI7T.2%E TIETL, 0% 7THET
$17.0%, S HicMitk 3 BE TH26.8%NEE
e Esnicxl, FEFME)TIEME 1L
HET26.2% = 1 HIFMAIC UK TIRE <,
Witk 7 B E37.3%, Mitt2EE67.8%, #Mitk3
BET2.4% L%, Mtk 3 BB IHTIZHTRTE
* CRIMELZ (Fig. 9).

4. % 9& B KE

(1) NKiE# (10%Lytic Unit)

TR 1 R8O FAIFI30.5+21.4U /105, 4
HPMH14.246.70/10°TH 1, P&k
B2 Rl THIENIZ S HE AR H - 72,
1 BB FATEI2 742 158 B7.8+3.7U/105 &
BUCTREL 2278, 151 28 H17.8+4.4U /106,
4% 338 H25.0+112.7U /100 E L 72, #T# 1
BHEE 2B RMAMEI KNEEIC (W'
P <0.05) {KMETH»72. —F, DEFHFIT
#it% 1:8H16.3+9.4U/10%, it 2 85 14.2+
7.4U10%, % 3:8E11.9+6.5U/10°% 13 & A
CELRRD LN h -7z (Fig. 10).

(2) RAEM ") > <BRH 7 b

CD4+Y) > o8k, CD8*1) > »<3k, CD4*/CD8*
Hiz oW TiliRi o Btk § & iz ifigo
TE* % TR L7 (Fig. 11). 1 #89F05, <
BFHE L L EROEBZRLL. Thbb,
CD4*) <Rzt 2 BB 2 THMLTH0 3
BEHUEREA L 72, #ic, CD8Y) - <skix itk
2B FTEALTEY 3 ABLEEML /2.
L7265 T CD4*/CD8* thid i 2 B B & Tl
MU 2 8H & 3:BB L DB TiliEiEE %%
7%, itk 3BEHUZES L.

% -3

1) AEEICNT Z0EFMcONT

BB X 5 5 EIFANTL61FH 1L 5905538
BRIELITLNS LIk » 7295 FHEEIC
BIs—HKLL-EBESGBLNATELTY, &5
ICEBRPErRWZ &, BERBRFMEZT LT
M bnwZ &, £RBEERY v Gk
Bo2HFNE CRETLITRMEIHZZ 0L

50 4

40 1

30

1096 LU (U/10%all)

20 4

1POY _2P0R 3P0 _4POY
T T T T T T
pre op. 1POW  2POW  3POW  4POW 2POM

® one-stage operation * P<0.05
O two-stage operation compared with one-stage operation

Fig. 10 Changes in 10% Lytic Unit with two

groups
one-stage operation
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g. 11 Changes in CD4*, CD8*, CD4*/CD8* with
two groups
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DERH L 1 HIUBRBEM»SHEIN TS
DBBRTH 5.

SEFMOFRFRIIBRICLNRDPRL -
T3, PLAHRIBL 2003 3 BIFERMHmT
bbb 1 AFM—AEENY > Ei5kiEL L O
BRI, 22 MAF W —RERM, £3H
FWM—HEMTH ) TMERERNERS L VRS
BIRBEETELTRICL 2N TH 7299, s
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BIREESL R L1458 1 M CREIR,
£ 2MFWMCHELZT) FEFMIERE L -
7o, VTEE JFEIREENIERL, T ETFEMER
BHE KT B o TR CHEFM O ET
ERETL T Bl L A LN 59,
FFREIC L E#E B & U high risk BE
o, 2 5ic 3FEEHENHUEALIC L ) FHHREE
DEKIZIFHREINBEEZIATHY, FEIFME
Bipz 2L nEBhbn s,
LHEE T3, MEEHAHEIREHE T -7
FELHIE A4S &, 1 HIRFMBIH8.2%, FEF
WHH5.3% TH N, FEFHRBNIC B Tid high
risk Thoicb bbb, AHEVREL
THERMRO P MBBRFEIRICL D ENER
BTaRzbnEEZLNBY,
AIFR T3, 1 BNFHE & o EIFME (58
1 HAFEAN A E YO R, 55 2 2R 1l Be IR P32 40)
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Comparison of postoperative circulatory,
respiratory and immunological parameters between one-stage and
two-stage surgery of intrathoracic esophageal carcinoma
Tomoyoshi MURAMATSU
First Department of Surgery,
Okayama University Medical School
Okayama 700, Japan
(Director: Prof. K. Orita)

There are two major surgical procedures for excision of esophageal carcinoma and recon-
struction of the esophagus: the one-stage procedure and the two-stage procedure. In the
present study, we evaluated the two methods by comparing the cardiovascular, respiratory and
immune parameters of 10 patients who underwent one-stage procedure with those of 10 other
patients who underwent two-stage procedure.

To estimate cardiovascular function, we measured the left ventricular stroke work index
(LVSWI)-pulmonary capillary wedge pressure (PCWP). Most of the patients treated by the
one-stage procedure showed a significant decrease in LVSWI-PCWP, whereas the index of
patients treated by the two-stage procedure did not change much. When we assessed the
respiratory system by forced vital capacity (FVC) and peak expiratory flow (PEF), the
patients treated by the two-stage procedure recovered much faster and better than those
receiving the one-stage procedure. Natural killer (NK) activity in lymphocytes was also
measured as a marker of the immuno-reactive system. Although most patients show a drop in
NK activity one week after major surgery, NK activity did not demonstrate a significant
change in any of the patients who underwent the two-stage procedume.

Thus, our systemic comparison of the three different parameters demonstrated better
results after the two-stage procedure and we recommend it over the one-stage procedure,
especially for aged and high risk patients.



