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The reason of operative death and operative risk factors in patients with esophageal

cancer after esophagectomy by logistic regression model
FENG Bin, JIANG Yao-guang FAN Shi-zhi WUANG Ru-wen, ZENG Qing (Department of Thoracic and Cardiovascular Surgerys Daping Hospital Third
Military Medical University, Chongqing 400042, China)

Abstract: Objective To explore the 1isk factors and causes affecting the operative mortality in esophagectomy patients with esophageal cancer.
Methods 1400 cases with a curative esophagectomy for neoplasm of esophagus hospitalized from Mar, 1973 to June, 2000 were reviewed. There
were 31 died within 30 d or during hospitalization after esophagectomy as a group and 1369 suwvival cases after operation as another group. Six-
teen factors that may influence the operational mortality were selected. A multi-vanate analysis of these individual variables was performed by the
u)mputer, s logistic regression model. Results The operative mortality was 2. 2% (31/1400). The causes of death included respiratory complication
17 cases (incuding respiratory failure caused by pneumonia or atelectasis), 15 cases and adult respimatory distress syndrome (ARDS) 2 cases the
mortality was 54. 84 in the death group), anastomotic leak 11 cases (34. 5% ), Chylothorax 2 cases (6. 5% ) and postoperative digestive tract
hemorthage 1 case (3.2%). The results showed that the major risk factors that affected operative mortality in cases with esophageal cancer were his-
tory of long-herm heavy smoking, duration of operation and the year of operational ( P<0. 05). Conclusion To minimize operative mortality of
esophagectomy, some means must be mticed including the reinforcement of the peroperative care, the improvement of anastomotic methods and sur-
gical skill reduing operative time as possible, disposing pulmonary complications in time and using respirator if necessary.

Key words: esophageal cancer operational mortality; risk factors; logistic regression

, 1463 89.3%. 1 400
. , . 923 ,  65.9%, 477 ., 34.1%;
logistic . 1400 (60.58410.29) (18 ~86) (55. 4448.25)
( i 31~7D <40 65 (4.6%), 40~
’ ) 59 776  (55.5%),60~69 466 (33.3%),>70 93
(6.6%)., (4.06+£2.95) (15d
° 18 ) 76 (5.4%),
1 67 (4.79%); 43
(3.1%)., .
1.1 R # 1.1.2 . 290 (20.7%),
1.1. 1 1973 3 2000 6 998 (71. 3%), 112 (8. 0%); +<_3 cm 63
1639 (4.5%), 3~5 e 785 (56.1%), >5 n 552 (39.4%);
1108 (79.1%), 199 (14.2%),
(19%5—), ’ ’ ’ 48  (3.4%), 25 (1.8%),
) 120 (8.6%). : 1217 (86.9%), 20
. é . : (023)68757241 (1470, 163 (11 6%6);
+ 20010 1-06; . 2001-03-23 494 (35.3%), 353 (35.5%), 85

(13.2%)s 224 (16.0%), TNM



5 s logistic 527
TNM (UICC, 1997 ), TisNoMp 1 , T{NMp 21 (21.6% ), 418 (29.9%).
(L5Y), TaNMo 37 (2.6%), TNMo 421 (30.1%). T-NMy 1.2 4it 22 ik
134 (9.6%), TNMg630 (45.0%), TaN-My 36 (2.6%), [ 1] s
TNM 5 (0. 4%), 15 (8.2%). 16 S Xk sX o 5Xa ;
1.1.3 1973 ~ 1980 156 X,  Xs: X
(11 1%). 1981~ 1990 493 (35.2%6), 1991 X X . Xo
~2000 754 (53 9% ); 641 ; XIO: TNM ; X]]: TNM ; XIZ:
(45.8%), 254 (18.1%), s Xia: s Xiae s Xis: ; Xig:
280 (20.0%), 129 (9.2%), 96 ) 1.
(6.9%). 1213(86. 6%) 110 (7.9%). 2. ogistic Jogistic
77 (5.5%); 961 (68.6%), SAS for Windows 6. 12
439 (31.4%); 680  (48.6%), 302
1
Tab 1 Factors affecting operative mortality rate in esophageal cancer and evaluated number
Variable Factor Evaluation
X4 Sex Male (1) Fenmmle (2)
X, Age <40 vyears (1) 40~ yeus (2) 60~70 yeas (3) =70 yeas (4
X5 Duntion of symptam Month
Xy Hibory of long term sever smdking Have (D Without (0)
X, History of chmnic obstructive Have (D Without (0)
pulonay diseases
Xg  sbry of didekes or Have (1) Without (0)
coronary heart disease
X5 Preoperative pulmonary function Normal-mild damaged (0)  Middle serious damaged (1)
X3 Position of umour Lower segment in thorax (1) Middle segment in thorax (2)  Superior segnent in thorax (3) Nedk segnent (4)
Xo Length d lesion <3em (1) 3~5mm () >5em (3)
oo TN siiges wmour TNMO) TNMD TNMy2) TNMBD TN My @ TN M) TNM(6) TNMG(T) TNM, (8)
not confimed (9)
Xiq Dumntion of operation <5 hour (1) =>5hour (2)
X2 Year of gpeaation Before 1980(1) 1981 ~1990(2) After 1991(3)
X Fashia of Left poserolaeral incsion (1) Right thoracic and abdomen incision (2)  Cervix, thoracic and @bdaninal incsin(3)  Tran-
13 astian ol resect shiata] esophagectamy (4)  Thoramabdominal gppraach (5)
Xi4 Organ reconstruded Stamach(1)  Jejunum(2)  Colon(3)
X5 Fashim of anastonose Madhanical (1) Handiwork (2)
X6 Position of anastomose Cewix (1) Superior © aortic arch (2)  Inferior o @rtic arch (3)
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Tab2 Result of single factor logistic regression model
o S . Lagistic regression Logistic regression 5
Variable Category d variable parameter paameter sandard eror he OR P
X Sex 0.3879 0. 3727 1. 0834 1.474 0.2979
X, Age 0.0103 0. 0159 0. 4159 1.010 0.5190
X3 Duration of sympiom 0.2272 0. 1100 4. 2624 0.797 0.0390
X4 History of long term severe smoking 0.3163 0. 4354 0. 5277 0.729 0.4676
X5 History of chronic obstudive pulmonary diseases 0. 1881 0. 7408 0. 0644 1.207 0.799%
Xe History of diabetes or cronary heart disese 0.3082 0. 1194 2. 6604 1.361 0.5325
X; Preoperative pulmonary finction 8.4593 2. 9075 0. 0083 1.763 0.9275
Xg Position of tumour 0.2256 0. 2632 0. 7350 0.798 0.3913
Xy Lengh of lesion 1.2693 0. 4190 9. 1769 3.558 0.0025
Xio TNM stages of tumour 0. 1218 0. 1475 0. 7536 1.137 0.3853
Xi1 Duration of operaion 2.2655 0. 3730 36. 8906 9.636 0.0001
Xy Year of operation 1.7503 0. 3922 19. 9171 0.174 0.0001
Xis Fashion of resect 0.0431 0. 1286 0. 1124 0.958 0.7374
X4 Organ reconstructed 0.2336 0. 2504 0. 8703 1.263 0.3509
Xis Fashion of anastomose 0.9761 0. 5396 3. 2118 2.654 0.0705
Xi6 Position of anastanose 0.3152 0. 2877 1. 2006 0.730 0.2732
3 logistic
Tab 3 Result of analysis with multi-factor logistic regression mod el
. . Lagistic regression Lgistic regression )
Variable Categry of vaiable paraneler paameler sandard error be OR P
X4 Histoy of long tem sever smoking 5.0580 1. 6325 9. 5996 >10 0.0019
X1 Duration of operatian 10. 5029 2. 6801 15.3577 =>10 0.0001
X Y ear operaion 37. 8050 17. 0132 4.9377 =10 0.0263
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