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BimdE, SRKES A4, high risk surgery 7% ¥ O EE
BEOEHETCIBFREREOEE £ FHROBEI L
EREENTWV S, BEMBRGHEDORELS SR
5N 2 EEBEFEMN T I BERERE L R A IHE OB
WESIN TV B0, BREMREOBLD S MRS
PHE 2 BET L e 134 o,

SR, TR IFEBEIIAHEE LR CEESNER R
LA PHE DEEfR % retrospective IZKRETL, &5
BT OFER Iz L Tl RO BFREREOHEE B
% & L7z prospective % BT E 21TV, BHT O
BEEBrOTRET 5.

MR EFHE

1. X5

19914 1 H7» 519944 7 H £ TOWUFI (BAT, Rl
E19944E 8 A2 519964F 2 A £ TD39IBI(EATF, #%HE8)
DEFMBRREE P NRE L TBRERE s
BHEOBE #RE L 72, RS HHE XA T2, 108
U EDANTHREBSNETH > R AEB LA
BEFEC % & Y BT 7. BEFRLOHEZBKNS 20
TEEFIC X DEE LT, He b REERD H BIE

<1996%11H13HZH > RIRFERSL | B 5

T8I0 REREMHKI L8 —35—1 BREBX¥EX
BRES 1 4R}

FIMiteEbE P Ic BROMER I N IEFIZERA L 7z,
L 2fIiC BT EHBEBENRET S AR EXEH
Bk, KEMRINR, FARREHEES X OKERTET
BES NI, R AR & RS RELD M S, T
#%2~3 HE 2 TIRKEWHEE T IZ pressure support
(5~15cmH,0) I & 2 A THREHE 21T -7z, %747
®BE S~ TIRHUATIEAREXHEIC X 2Rk
{107z,

2. TEERENREOEIE

#imiH i Swan-Ganz % 5 — 5 )V (7TF, Baxter, CA)
B L CCHTET, MR LR S X UEREEOH
% BSM 8500 (HANE, HF) wkvfTol, &
HE X 3 HOMEDOFEIME L7z,

TR &0, BFREHRE (DO,I ;) ml/min/m?),
BREEE (VO,I; ml/min/m?), B R BHRE
(ER ; %), M-index (modified respiratory index :
FERRE D E) DEEETo .

(1) DO,I=CIX(1.39xHbxSa0,+0.0031X
Pa0,) X10

(2) VO,I=CIx{(1.39xHbxSa0,+0.0031 X
Pa0,) — (1.39 x Hb X Sv0,+0.0031 X Pv0,) } X 10

(3) ER=100XV0,I/DO,I

[Cl o D& B (m]l/min/m?2), Hb: ~A"EZ oty
BE (mg/dl), Sa0,3 & FSvO, : Bifkils X NEE
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BRIMEE R (%), Pa0,% & U PvO, © Biikins
L RGHARINERESE (mmHg), ]

(4) M-index=PAO,/Pa0,

[PAO, : fFISREE#STE, PaO, | BilkMmEEES R

PAQO,=713XFi0, —PaCO, x {FiQ,+ (1-Fi0,)/
R}, FiO, | RABEFIER, PaCO, : BIRIN —RE{L IR K
53, R RKEE]

3. BiRHOERER L BRNNE

A4 BI OERFEE ORI E X MEE AR, 71k 6 B
fl, MER12KEH (55 19RH), B2~ 3BHOFRIOA
HRIZBWLTTo . HOERERISBRERD
IEEEZEBEE L, BSERBIIZERE L kool T
#% 3 HLAA O dopamine DRSS EIZ T T DEFNZ B
W T3ug/kg/min KB FREBTHERH X L
dobutamine D5 3fTbh o7z,

BHIDIWBNC DV T E &I 1 RE O RIEREE
BOHEZBML 7z, Wi 1 B D DO,I 23600ml/
min/m?iZ 7z  WIEEFN T U T i 8 (A7 1 2650E])
% T600ml/min/m*LA LD DO, I FER 2 HAE E LT
REMEIT- 72, itk DO, 3#iflic & 5 Hb O
R ELHMEOEMC X Y1707, Hbid12mg/dl DL
EEREZE U CEM AT, DREER CIEE LT
3.5/ min/mA L2 HE L L THWHE B LU
dobutamine #5.12 & D 17> 7: 53 PAWP (FfiBhiRiEA
) #3518mmHg R OHRH & 2 2 L S WCHEL /2,
Dobutamine, dopamine OG5 &IZF N F MY H ;
5.8+2.4, 2.3+1.2, 1¥8H : (4.6%2.3, 2.5+1.0,

RIERM R OBRFER S OB L BiFESOHEOME

HHEASE 330&E 45

2~39%H . 4.1x2.4, 2.0£1.5ug/kg/min T H -
7z.

4, SRt

BiE DT chi-square test (Yate'sfilEH D) #
v, F¥{E O 2= O i nonparametric {2 Mann
Whitneys U-test > p<0.052FE & L7-.

w R

1. FiOEERF

g2 S W RO FERE T CIREBIIC B O CRMREH
DEEOERYA & Wi PO F iR

Table 1 Background factors of esophagectomy

patients
First group |Second group
(94patients) | (39patients) LTS
Male/Female 92/2 38/1 n.s.
Age(year) 63.3+8.3 62.3+9.5 ns.
%ideal body 92.1+21.1 95.8+12.3 n.s.
weight 1(%)
Albumin(g/dL) 4.4+0.5 4.2+0.3 n.s.
Vital capacity 2.12+0.36 2.13x£0.43 ns.
({/m?)
Forced expiratory
volume
in one second (//m)| 1.55+0.36 1.56+0.39 ns.
Operative time (hr) 6.8%x1.5 8.3+1.6 <0.0001
Blood loss 1,4311789 1.534+924 n.s.
(ml/body) |

Values are median £standard deviation.
t : ideal body weight was estimated using Metropolitan’s
medium frame.

Fig. 1 Sequential patterns of oxygen delivery (A) and consumption (B) by 94
patients (First Group) in the preoperative and postoperative period. Data
displayed as median and standard deviation. Open circle, survivors (n=286) ;
Solid circle, nonsurvivors (n=8). PRE : preoperative period, 6hr : 6 hours after
surgery, POD : postoperative day

DO21 (ml/min/m?2) VO21 (ml/min/m?)
= A 1 8
‘* ] ‘ 1 ‘ & * l I‘ l
i I 5 oS8 Y W
(| Pt o LT T
A A /1 i | !}._ ,/ T |
I\ _ /I . L1 -
\[/ |
a0 ~ \/ !




199754 H

imbizinoiz (Table 1),
2, BUEBRESIOMEEHHE & DO,I & X 1F VO,I
RET2F LD 1218 T8 (25.9%) MBARE
FET, RERERVLETHITIX 151 (1.5%) 2 ARSE

Fig. 2 Relationship between oxygen delivery and
oxygen consumption at postoperative 6 hours in
the first group. Oxygen delivery values were
plotted against corresponding oxygen consump-
tion at postoperative 6 hours in 94 patients. Open
circle; survivors (n=86). Solid circle; nonsur-
vivors (n=8). Eight (50%) of 16 patients with
oxygen delivery levels of less than 450m!/min/m?
(dotted line) died.
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TThol (p<0.001), BATEIXH% 3 ~100 DM
RS I, ZRFERARI8EICIE 76 (38.9%)
28, MR e WTeHITIE 141 (1.3%) MSABRSET
Ll ol (p<0.0001). FIREERE L RALNE
BEU 721260k 6 B (50%) DSABRSELC &% o7z,

ABZFETE 8 BT 6 BB DO,I, VO,I idFEARE
FETBHN AR THERRETH - 7225, 1REUE
BRI E AR ko 1 (Fig. 1), 6k 6 BRI
BF 512 35 1 B DO,I #3450ml/min/m?LLF D164 8
Bl (50%) IABZELT & 2o 7z, %72 DO, #3400ml/
min/m*R D 4 FliE TR TABRET L -7 (Fig.
2). RETE27F DMt 6 B DO,I 3REET LD
VTR R TERCEBEL R LD, 1HEEURE
BEERD -7 (p<0.03, Fig. 3A), F1#&F
E2THID 5 &R % Gt L 712810t 6 B o
DO,I iZIMFR A2 % HE Lo L IFIC R TER
WIEME & 22 - 72 (p<0.01, Fig. 3B).

IR AR 2 18RI D4 6 BEIE D DO,L i3 IFR A4 %
FKLU o216 R TERICKIE L ko798, 1
FWHMUR I AER 2B 2057 (p<0.0005,
Fig. 4A). M-index I3f7#% 6 FFfElic B\ CHiEERTIc 2=
ERDLhod, B1~3FE TRPEERLHI B
WTEEREWELEV T (p<0.03, Fig. 4B). &3,
VOl R LEFTZOWTFhOHBRE BT L EEDERHR
DM,

Fig. 3 Sequential change of oxygen delivery (DO,I) in relation to anastomotic

leakage or respiratory failure. Data displayed as median and standard devia-
tion. A: Open circle; patients without anastomotic leakage (n=67), open
triangle ; patients with anastomotic leakage (n=27). B: Open triangle;
patients with anastomotic leakage and without respiratory failure (n=15),
open square ; patients with anastomotic leakage and with respiratory failure

(n=12).
DO2I (ml/min/m2)

ST

40—

DO2I (ml/min/m?)
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Fig. 4 Sequential change of oxygen delivery (DO.l; A) and modified respira-

tory index (M-index ; B) in relation to respiratory failure. Data displayed as

median and standard deviation. Open circle; patients without respiratory

failure (n=73), open square ; patients with respiratory failure (n=21).

DO2I (ml/min/m?2) M-index
B — - pm
A B T
T =
. = 1 T
| | -«_/_J_IL.__"'___ T
of T A B T o
= /) 1 4
s 9Pl T 1 |
' 6o { 1 xyf'/- | ]
B E p < 00005 - k n <003
PRE 6hr 1 2 3 POD PRE  6hr | 2 3 POD
Table 2
(1) Serial changes of hemoglobin concentration
| Pre 6hr 1 2 3 |POD
Hemoglobin{(mg/dl)
First group 10.5x1.4 | 11.5£1.8 10.7+1.7 9.8+1.5 9.9+1.3
(n=94)
Second group | 10.3+1.2 |12.1x1.5 |11.8+1.4 |11.2*+1.2 |10.7x1.5
(n=39)
p-value n.s. | n.s. 0.0015 <0.0001 0.0118
(2) Serial changes of cardiac index
1 2 3 POD

Pre 6hr

Cardiac index (2/min/m2)
First group
(n=94)

Second group
(n=39

p-value n.s.

Pre ; preoperative day, 6hr ; 6hours after sugery, POD ; postoperative day, n.s. ; not

significant

3. HigEAIzB T % Hb, Cl, DO,I B XU VO,I

Hb 3 128 R DARE, Cl I35k 6 BRI AT
ERTER S OELSE VT2 (Table 2), DO,I 1347
6 BRI TROBAR BT BRI BWTEE
WEWEE -7 (p<0.005), LL, VO, iZiEE
BllcZ23o ks -7z (Fig. 5). BEH39GIT Mt 1 K
i @ DO,I #3600m!/min/m?3k # @ iE Fl 1$ 1341
(33.3%) w@EDoh, 3 (7.7%) Tix400ml/min/
mMEARFEOME & 7 - T iz, 1380 1040C i fire 6 kRS
12 12600ml/min/m2l b2 3H0 U 72 3400ml/min/m?

3.4+0.94 | 4.38:1.07 | 4.32£1.7

<0.0001 | 0.0005 | 0.0001

3.61+0.87 | 3.5440.75 | 3.7240.68 | 3.9740.67 | 4.01:£0.67 |

4.54+0.71 | 4.45%0.87

0.0055 |

KD 3 FiX500~600ml/min/m2D HFHIZE % - /2.
4. R BT DM EHHED Hg
BATEILATHI8. 7% (27/9481) 20 & $51#110.3% (4/

3960 WHBERBEA L (p<0.05), FIFFRAEE

19.1% (18/94#) 5 55.1% (2/39%)) AL (p=

0.073), &HHEWR & 2 ABESET X a1 9B+ 8 4

(8.5%) WEED SN BHBYBWITIIRD Shikkdr o

72 (p=0.1392)., %11 4 BlORET 2D DO,I ik

1 BFRT & D 600ml/min/m2Bl LB 2R L7248, MRk

T4 2 3T 1 B 0 DO,I $3400ml/min/m?K i,
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Fig. 5 Sequential change of oxygen delivery (DQ,I; A) and oxygen consump-
tion (VO,I; B) in the first and second groups. Closed circle ; patients in the first
group. Open circle ; patients in second group.
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tial REEREH LTS L Ebh 3, Hayes 5938
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HRELTE SIS LR BSUETH 5 & 15
LTw3, FEZBWTIERER L D AEEREOTER
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retrospective study 2 381} 2 ABEZE T G 13 Bk iy
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WAL TR EHERNC B 1) 2 BRERE OE T 34
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23, UL retrospective study 72 ClIfff¥ H O
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7z prospective study #1To /2R, il & T
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WIRGE § U TE SR> S BRI T COBRERED
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7z. Randomized study T\ 7z DR AOIEHS
RAER TR L CO M RBEREETE RV, 4
% L bAEHM I BV CEFARES MR OLEE
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RO e B TAIE LB E UIBE L 7B b BRI
REEAECPEREZHIRE EORTFRERL T
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The Impact of Oxygen Transport Variables on the Qutcome in Patients Who
Undergoing Surgery for Esophageal Cancer

Chikara Kusano, Masamichi Baba, Sonshin Takao, Souji Sane,
Mario Shimada,Kazusada Shirao, Syouji Natsugoe,
Toshitaka Fukumoto and Takashi Aikou
The First Department of Surgery, Kagoshima University, School of Medicine

The aim of this study was to assess the impact of oxygen transport variables on the outcome in 133
patients who underwent esophagectomy via a right thoracotomy and laparotomy for esophageal car-
cinoma. These patients were divided into two groups; The first group, 94 patients, had esophagectomy
during the period 1991-July 1994, and the second groups, 39 patients, underwent the same operation during
the period August, 1994-Feruary, 1996. In the first group, oxygen delivery at 6 hours after surgery in the
patients with either an anastomotic leakage or respiratory failure was significantly lower than for those
patients without complications. However, oxygen delivery in both groups did not differ significantly after
the 1st postoperative day. In the second group, we increased oxygen delivery by using dobutamine and
blood transfusion to more than 600 ml/min/m? during the period up to 12 hours after surgery. The results
in the second group indicate significant reduction of morbidity and mortality when compared with the
first group. In particular, anastomotic leakage (28.7% to 10.3%), respiratory failure (19.1 to 5.1%), and
hospital death (8.5 to 0%) were significantly reduced. These results suggest that oxygen delivery at 6
hours after esophagectomy would be the decisive factor for postoperative complications. Furthermore, it
is considered that an increase in oxygen delivery during the initial 12 hours after surgery reduces
morbidity and mortality.
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