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Table 1 Patient characteristics

Pulmonary complication

Present Absent

64.8£6.5 58.3£7.0%

Age(years)mean
36~50 1 4
51~60 2 15
61~70 9 13
>70 3 0
Sex Male 14 32
Female 1 0
Tumor location
Tu 0 5
Im 12 19
Ei, Ea 3 8
Preopetative radiation
Present 1
Absent 14
Lymphnode dissection
=1/3* 3 5
=2/3*2 1 11
Three field 11 16
Operation time (hour) mean 6.5+1.3 6.9+1.3
<5 0 3
5~7 8 20
>17 7 9
Blood loss (ml) mean 1,714+760 2.545+1,747
<1,000 4 6
1,000~2,000 2 17*
>2.,000 9 _ 9

*1 : around one third or less of the trachea *:p<0.05
*2 . around two third or more of the trachea
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Table 2 Anthropometry, serum protein, pulmonary function and immunity

L Pulmonary complication

Variables — ——  Wilcoxon
Present AbsentJ -
Anthropometry
Height (cm) 160.5+t5.6 160.4+30.9 0.4229
Weight (kg) 48 .4£7.2 | 53.7£9.6 0.0984
Ideal body weight (%) 84.0x13.1 95.0+13.3 0.0750
Weight loss(%) 75561 | 4359 | 0.0575
Serum protein
Total protein{(g/dl) 6.8£0.8 6.9+0.4 0.0520
Albumin (g/dl) | 4.4%0.6 4.4+0.4 | 0.3416
RBP (mng/dl) 3.3£1.1 3.5+1.3 | 0.5199
Prealbumin(mg/dl) 21.9+54 26.716.5 0.0739
Transferrin (mg/dl) 232.9+34 .4 258.7+41.8 0.0221*
Pulmonary function
Vital capacity (ml/BSA) | 2,005+186 ‘ 2,292+317 | 0.0021**
FEV,,(ml/BSA) 1,638+237 1,788+395 0.0314*
Peak flow ({/sec) 5.7%£2.0 6.7+1.9 0.0591
Immunity |
Lymphocyte (count/mm?) 2,120x£651 2,263+676 0.5199
1gG(mg/dl) 1,487+351 1,4281332 | 0.8073
IAP (ug/dl) 529+£194 463174 0.2307
Fibronectin (mg/dl) 37.5+10.1 37.6+8.6 (.8826
C3(mg/dl) 66.4+12.2 67.91+13.6 0.8061
C4(mg/dl) 32.0£10.9 | 29.5+9.0 0.6554
C5(mg/dl) 17.1%£4.7 15.8+3.5 0.2275
CH50 (mg/dl) 37.6+7.2 35.0+7.5 0.2342

RBP : Retinol Binding Protein
FEV : Forced Expiratory Volume

D USEERE O, FMEEL & CHIILE & Wik
EHHEDFEDERE » 5 &, Fih & il &5
L & BHER: L ESIHEROMCEREESRD o
72 (p<0.05) (Table 1),

BREHIE, MR, IigEEs & CRERRicEL
T, MPErS 272V, HEEBLIVIBEC

Table 3 Relationship between anthropometry and
pulmonary complication

i Pulmonary comphcatlon

Absent

Ideal body weight(%)

290 | 18 1

<90 12 | 14 —
Weight loss(%) |

=10 | H] 4= NS

<10 10 |

NS: Not Significant

SLWTTHEEIICEEERR D sl (p<0.01~0. 05)
(Table 2). %5, %FEAE 290% LA b & Kf e K7
T3 &, FAOHERICI390%RFDEFNERICSH
BENT Wiz (p<0.05), WEERD L, 10%LLEER
WioRALCHERAD SRR o7 (Table 3), £
1., BEH, TV Iy, VF/—NVERER, TV
PLMNTIVBLIUOF I VA7 Y v EENRER, 6.5
g/dl, 4.0g/dl, 3.0mg/dl, 20mg/dl & & Uf225mg/dl
PEERBIRKALTOEIRD >R PN
(Table 4), NfilE& % ARERE (m?) 72D 2,000ml LA
LERBICHIT S &, FEEHHERORSEIZ2,000m]
PET, 2OBEEECLTEROEESAD SN
(p<0.05), 1 P& EERAEDH 0 1,500ml LLE &R
#1z, peak flow £4.0//sec AR X Rz AAL TH
=L shiphot: (Table 5), FUEREIC BV TR
2D o s» ol (Table 6),

2) FIEMCBY 20 Y RAT 4 v 7 BRHTICE
% retrospective 22 #RET
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Table 4 Relationship between serum protein and
pulmonary complication

Pulmonary complication

RERBEOWERINSHHERLEDO TR

HiHSeE 288 95

Table 6 Relationship between immunity and pul-
monary complication

Pulmonary complication

Present Ahsent Present Absent
Total protein(g/dl) Lymphocyte (count/mm?3)
26.5 4 4 22,000 10 22
<6.5 11 28 :] = <2,000 5 10 :] =
Albumin(g/dl) IgG (mg/dl)
24.0 11 26 21,500 6 19
<4.0 4 6:]NS <1,500 8 ‘ 13]NS
RBP (mg/dl) IAP (ug/dl)
23.0 9 23 2400 10 19
NS
<3.0 6 9 :I W <400 5 13 :|
Prealbumin (mg/dl) Fibronectin(mg/dl)
220 9 25 230 11 26
<20 6 7 :] 51D <30 4 6 :] NS
Transferrin(mg/dl) C3(mg/dl)
2225 9 24 260 11 26
NS
<225 | 6 8 :I W <60 4 6 :l
NS : Not Significant C4(mg/d1) - " o
<25 3 13 :l NS
Table 5 Relationship between vital capacity, C5(mg/dl)
FEV,,, peak flow and pulmonary complication 215 8 16 :] NS
= <15 7 16
| Pulmonary complication CH50 (mg/dl)
B iosn e 235 11 18
Present Absent
<35 4 14 :l NE
Vital capacity (ml/BSA) —
22,000 9 29 :l ) NS: Not Significant
<2,000 6 3
FEVx.o (ml/BSA)
21,500 11 ijS R, MEHEORECEREREEEE5 L2 VA2 7y
<1,500 4 6 75— ORBEDE E LT, ISR, $EIMAES LU
Paakflowllsed 0| 4 ” FUT NS VSRR R, IER, %EAMAE S X
<4.0 4 5 NS CFVT VT S VDB T 1 EIABHED R ERER
NS: Not Signiﬁcént e 1 p<0.05 &iiéj(j-é (Table 7). OYRAT 47 E‘}%ﬁ}ﬁ&: &

a, BYRT 4 v 7ERMTC X BHBIR
BREFWBEC L 20 Y AT 4 v 27 BRSO

2HFIRETT,

_exp(uw
& PHEFRE DR = TG o

u=—0.0059 X fifi ¥& B —0.0879 X % ¥ 18 & & —

Table 7 Results of logistic regression analysis

Variables B SE(B)
Vital capacity —0.0059 0.0023
Ideal body weight —0.0879 0.0380
Prealbumin —0.1246 0.0801
Constant 22.58 7.3

95% Confidence
N interval
RR
Lower Higher
0.994 0.990 0.999
0.916 0.848 0.989
0.883 0.751 1.04
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Fig. 1 Valuation of pulmonary complicatin using
logistic regression analysis (during 1987, 10 and
1991. 3)
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0.1246X XV 7NV T 3 > +22.58

b, a¥ X7 1 v 7R & 2 HFIEES

aP AT 4 v 7 HBIRD SHEE SN ESPHERE
OFER %, BRENIIFEHES, BENZIEHHE
BlIcRd (Fig. 1), HEEREORE D ML
#0022 AT 025 1 F THED» LA T sensitivity
& specificity 2R®» 7 v + L7z (Fig. 2). EZEHN
BREE L 250 3% HIEEICEET 5 &, sensitivity
1X86.7% (13/15), specificity 281.3% (26/32) T,
EZE FEHHEORE L TH T 54877) 1183% (39/
47) TH -7z (Table 8),
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Table 8 Valuation of pulmonary complication
using logistic regression analysis

‘ Prediction of

Pulmonary complication Total
_Pr;nt | _Absent
Pu]mon_ary Present 13 | 2 5
complication Apgent 6 26 32
o Total i

;19 8 | 47

Overall correct prediction 83% (39/47 cases)

3) BEEFICB Y20V RAT 4 v 7 BERMTICE
% prospective ZHRET

BHAD 3ERY > HIEE L, BRI CBEL T
AT EREC L 2ER) v HERORHLE, £
BHEGEIS E LT Y RT 4 v 7 BHRSHHEE IR L T
WE L. a Y RT 4 v 7 BRSITELN. 3L LD
BHEFEE D high risk FEFID 3 48K ) >/ HIFE DHE
FEVZ, BiHASI53% (10/19) THEHEAH38% (5/13) 12
HLT. B BT AREHEORERI. 7% (4/41)
THIBID32% (15/47) X D BRCET Uz (p<0.01),
OYRTF 4y Z7HBRZ L SMEHEOREDHEER
IX, sensitivity iX75% (3/4), specificity i¥73% (27/
37) T, EBEIIT3% (30/41) TH-7: (Fig. 3).
#HAY, WECAZED 28 (9P R7 4 v 7 HFIR
E=0.5, 0.99) :ifiBimEkOBERFREO 141 (0.81)
B & U"MRSA ffiZ (0.17) O 1 FlicfiaHHELFEEL
72, KR X B E EB S » ik BEESHER L ES
34T, BUUEEU EOMREEBSLETH > E
Bz 1 BCch-o 7.

Iv. £ %

RGBT CIIATHT - MREEDFMFEROLES I
bbb s T, MBEAMFEOREMRE L THERY

Fig. 3 Prediction of pulmonary complication (during 1991. 4 and 1993. 10)
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DOEEECED s S, BMEHEIEERKEL
ELZEBDRLEL, RYEBELET IMERSHE
DV EDTHDIY,

B RE IR OENOHIRI & > TREREE R
DRFT Vo, METONERE L WMREHEREL D
R 2R L BEDHL A6 50D, —MICHKE
FRIEEAE ZANVF DL b ICARE L7 marasmus
(protein-energy malnutrition) &, T &\ ¥ — 3%t
BRI T2 b ODEARZ % L V> kwashior-
kor (protein malnutrition) @ 2 DDIRE I KFIEZH
%, HEEREIROBNTRO: DEERDVIZEN
Th 5, BREA RN X Rz T % maras-
mus DT L EN T3,

BERBD EMBEHEOREICODVT, LS
BEAEENRICEEREBOR 7Y —= 7 LTH
FCHIRE R RBIET I A» 2R L. ZOEE, &
BRAVEPIORU LZAHEREENS, ThEE
BAEPNRECERT 2 RBREIREAL T VT
VTH DB EREL T3, Elwin®i310~35% D ER
Dz 3 L PR AU EE L H 5 O Tk
B RBRELHMLLEBDHD, B%ULOEERD
TREGEEOLTRERSH S0, S SCHMBLRRE
EHPDETH B L BTV, Mg OEERD 05
BEPHEORECHET 2 Z LRBEHCHAII NS,
Ui LESEORET &L D, HERD XD b %EAEEN
WEMEatEORECHEE T I t¥PHLrIZE R
7. Thebb, HROEBEOVERESRRSL29,
Bl RERA BRI OREREEZ LT L b IERICK
B Y, BEBEEEDE S BEHWLEFELELTED
BhTnws ZEBRBL T,

Blackburn 591, HEFREEFM T 5 <2 HHHE
RS AN, ESREE L & ORE % IERE T
L, ZRNFTROEFERIET 587 A~ ZHET 5
DENRH B LRIEHL TS, —RICEEREDOF
fifitk & U ORI REFE RS LgiE, B
SR TERBE, BEEaRRnEr LTIy, v
I/ NEREH, P VAT Y rRETRESN
w3, EHo3FERECHET 3 @BV T
BEEREI L Sk eRA L T& L,

BENRFTHMmEEBMCIT) 2L 2HWELT,
B2 OFRBFMERSER S T 510719 1980412
Buzby %193 prognostic nutritional index (PNI=
158—16.6 X 7 V7 & > —0.78 X LB =VEA £ T RERA
BE—0.2X F T Y27 x VY —5 8XBERFHNKE)

AERERE OMERMAPHERLE O TH

HEAREE 28% 9%

PREL, DBETH, HFVIZ LD nutritional
assesment index (NAI=2.64x LEgEBE+0.6X 71
FNTE 36XV F LS EH+0.017X
PPD RS —53.8), /INEFSFE S22 X D prognostic
nutitional index (PNI=10X 7173 > +0.005X Y
VNERED) MHREE N TS, Buzby 50 LERE
BEELNREL, TRTOEHHERELOBEELY
PNI50LA L% highrisk (SOHEFEEHEL6%), 40~49
#% intermediate risk (30%), 39LAF % low risk (8 %)
LML Twa, gEVEREEREERRE L, PR
DT XTOMBEEMERE & OBEL D NAILLT
% poor risk (SHHER4K100%), 40~59% interme-
diate risk (82%), 601l % good risk (47%) & F¥Hifi
LT, NFF S ETHSEERE LR EL,
TN TOMEBEHE & OBEEIC & D PNIL ETE
FHTAEE, 40~ TREFED S WIIER, 40T T
BYIR - MEDRER EHEL TS, I DREF
S REEF| R MREOHEOBBRIC L Y, Bk
DR L e SN, ELREERCLVWERE
PHEDBEREE SR T 2 Z L b THES N, WREH
FEE TR < 2 OEPHERNCHTANC 8 1 % BER T
ERUBRETH D, ZITHE, WHAEEEED
ABIN - FREIE K Al R 2 R & U, WG
BHEDFL & ORARERE L 72,

OYRT 4 v 7 BRSMTCHERT 2 EROBERIC
RERREI & 2BRERERE A, 22T,
OYRT 4 v 7 ETNVECERE ANS 2 OHREARE
120.01, EFNHSERERAT 5 0DOFEARER
0.152MBL7:. 2hid, ZEEFWTLI<AvSR
24T H D, BMDP ¥V 7 b 7 LTI BT BRI
Yo Twd, ZOHKKLD L, 20HOEROS»
oG HHECEE T 3, HaIEMICHSI THER risk
factor BINT B Z LM TEL, v¥ X7 4 v 70N
DATOER X D ABHEOREORRET I, MEE
PUBBEES I UV TINT IV ThHo Tz, BKE
R L0, B & FERCIPRE b HEOBD 2k
L, figOMEHEREO—REET 2% 3hT
VI B 510 IR B |- weaning DEIHEY
BEREREBRBCFEES L EHREL TS, £
Larca &%, FEEMEIEER LT CET7 VT
3 % rapid turnover protein OEXEN & & NI HE
1213 weaning HSHEIEETH 528, REBBIC L > THW
BOHONBZWEEIRETH 2 LBRT WS, il
BELUBEBEREBIV VTV T I VBRI AT 4 v
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7 ERAMFORBRERAETFTCTh -2 2 L i, MEHE
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HBHAO 3ERD Y o HERE I, RETEIGCBEL
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TP RT 4 v 7 BRSHHED0. 3L L OMEHERE
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ZEA LT, MR R EENRIC 5 2 L e
Fick =, BEALEEORS] & HH %51 T wean-
ing 21To7., DI EBNTEBENRIHIDEI% 05
B 3T3BWET LR EREF 2 o i, #ilcs
BEFEBHEDREIRI. TR CHIM L VEBKETL, ®
A AT I HE S M H R T i i T FERE
BOES MBS IHESREL -, EE S, Tk
T 2 BE U T spirometer 2 X % peak flow O#|E %
TFOBEEH 2 L T30, ®EEAZEDEST
1 peak flow DEEHISEEE USEGHEERET LI L
EREAL TS, %7z, B, W XKREE
BH & b 72 R oS IR U 729 B 23 3 4, S149% AL E
DUEEREBMNNETH - IERD 1 FIT, MEfHED
2 TR EBBINERC R L, BRI LT,
HRRIER LB LB sh, uYRF 4 v 7 PR
2 X o TS fFE % 4 @ high risk 5E f & @7 Hi <
check L, fislOWERMEOPREE CFIHT 2 2
LEAEBREOMREBRCEA T .,

—RICFHREBOANE 313, HBEHEOREHE
533 0ubhTn3 L LSEOKICB VT,
FMEEICBEL Tk, FEPHER: & JEEHHERE & O
RHBZIED S -7, HINRIF2,000ml 25
ZLUEEEDTD S g e oK L LT,
AT EfHEDORE R THIL, ST 25EH
I RBREE A RBAICIT> TREREL L2 UD
WELTBLLEND S, BB THEEBHZRE
BEITbR oI, SR, MAOREEELHE
BRIZAT) Z EBBEEEZ 505202,

FEEbs1Icbiz D, KR KBEY L 2 H S - K
B850 3 LLRERARERS L UEFR SEBICER
ROWERBITET. £7, - HERAHPESEWMERL
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Predicting of Postoperative Pulmonary Complications Following Esophageal Cancer
Surgery Using Univariate and Multiplelogistic Regression Analysis

Kazusada Shirao
The First Department of Surgery, Kagoshima University School of Medicine

In order to predict postoperative pulmonary complications, [ studied 47 patients with esophageal
cancer who underwent esophagectomy between October 1987 and March 1991, using univariate analysis
and multiple logistic regression analysis. Pulmonary complications occurred in 15 patients. Age, vital
capacity, forced expiratory volume and serum transferrin were significantly different between the cases
with and without pulmonary complications. As a result of multiple logistic regression analysis, vital
capacity, percentage of ideal body weight and serum prealbumin were selected as factors of predicting
postoperative pulmonary complications. When the decision level was fixed at 0.3, I had an overall
prediction rate of 83% (39/47 cases) between October 1987 and March 1991 by retrospective study, and
739% (30/41 cases) between April 1991 and October 1993 by prospective study. It is concluded that
predicting pulmonary complications is useful for perioperative management of esophageal cancer sur-
gery.
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