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Abstract

AlM

To identify the risk factors for perioperative
mortality in patients with esophageal cancer,
and establish a logistics regression model.

METHODS

From January 2002 to December 2015, the clinical
data for 850 patients who were diagnosed
with esophageal cancer and underwent
esophagectomy at our hospital were divided into
a non-death group and a death group according
to the presence of perioperative mortality or
not. Sixty-four factors that may have an effect
on surgical mortality in esophageal cancer were
analyzed retrospectively. The risk factors for
surgical death were then identified by univariate
and multivariate analyses. A logistics regression
model was finally established based on the
identified risk factors.

RESULTS

Of 850 cases of esophageal cancer included,
perioperative death occurred in 39 (4.59%)
cases. Univariate logistics regression analysis
showed that 25 of 64 factors were significantly
related with perioperative death, including
ethnicity, age, preoperative comorbidities,
preoperative hemoglobin, surgical resection,
anastomosis, anastomosis level, operative time,
postoperative albumin, enteral nutrition time,
ICU treatment time, arrhythmia, pneumonia,
lung infection, severe pneumonia, unilateral
pleural effusion, bilateral pleural effusion, septic
shock, MODS, anastomotic fistula, chylothorax,
respiratory failure, circulatory failure, respiratory
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and circulatory failure, ischemia and hypoxia
syndrome (P < 0.05). Multivariate regression
analysis showed that operative time, arrhythmia,
postoperative albumin, enteral nutrition time,
MODS, chylothorax, and respiratory failure
were independent risk factors for perioperative
mortality (P < 0.05). Based on these identified
risk factors, we obtained a prediction model: P =
1/1 + eMN2.951X,5 + 1.922X,, + 0.445X5-2.066X5, +
4.313X5,+ 2.333X55- 2.689X55-8.999) (0 < P < 1).

CONCLUSION

Operative time, arrhythmia, postoperative
albumin, enteral nutrition time, MODS,
chylothorax, and respiratory failure are
independent risk factors for perioperative
mortality in esophageal cancer. To reduce
perioperative mortality in esophageal cancer,
it needs to improve the medical environment
and enhance surgical techniques, enhance
preoperative, intraoperative and postoperative
evaluation of postoperative albumin, start enteral
nutrition carefully and scientifically, prevent
the occurrence of postoperative arrhythmia,
MODS, chylothorax, respiratory failure and
other complications, and give treatment as
soon as possible.

© The Author(s) 2016. Published by Baishideng
Publishing Group Inc. All rights reserved.
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Sex

Nationality

Age

BMI

Duration of symptom

Male(1), female(2)

Han(1), Kazak(2), Uyghur(3), Hui(4), Mongolian(5), other(6)

<40 yr(1), 40-49 yr(2), 50-59 yr(3), 60-69 yr(4)>70 yr(5)
<18.4(1), 18.5-24.9(2), 25.0-29.9(3), 30.0-34.0(4), 35.0-39.9(5)
<3 mo(1), 4-12 mo(2), >12 mo(3)

History of long term severe No smoking(0), <5 yr(1), 5-10 yr(2), 10-15 yr(3), >15 yr(4)

smoking

Preoperative pulmonary function Normal(0), mild damaged(1), middle damaged(2), severe damaged(3)
History of diabetes or coronary Without(0), HBP(1), DM(2), HD(3), Coronary artery disease and Stent

heart disease or hypertention

Preoperative albumin
Preoperative hemoglobin

Position of tumor

Length of lesion
Fashion of resect

Organ reconstructed
Fashion of anastomose
Position of anastomose

TNM stages of tumor

Duration of operation
Range of Surgical resection
Vascular tumor thrombus
Surgical stump
Pathological type

Degree of differentiation

Extent of lymphnode dissection
Year of operation

Intraoperative blood transfusion
Postoperative albumin
Postoperative albumin

implantation state(4), HBP and DM(5), HBP and HD(6), withHD DM
HBP(7)

<35.0 g/L(1), 35.0-50.0 g/L(2), >50.0 g/L(3);

male <60 g/L(1), 60-90 g/L(2), 90-120(3), 120-160 g/L(4), >160 g/L(5);
female <60g/L(1), 60-90 g/L(2), 90-110(3), 110-150 g/L(4), >150 g/L(5)
lower segment thorax(1), middle segment in thorax(2), superior segment
in thorax(3); Double primary cancer(4)

<3 cm(1), 3-5 cm(2), >5 cm(3)

left posteroiateral incision(1), right thoracic and abdomen incision(2),
Cervix, thoracic and abdominal incision(3), Thoracoabdominal approach(4),
VATS(5), VATS + Laparoscope(6), laparotomy(7); The left carotid left
chest(8)

stomach(1), Jejunum(2)

Machanical(1), handwork(2)

cervix(1), Superior to aortic arch(2), inferior to aortic arch(3), Right

thorax(4)
TisNOMO(0), T1aNOMO(1), TIbNOMO(2), T1bN1-2MO0(3), TLbN3MO0(4),

T2NOMO(5), T2 N1IMO(6), T2 N2 MO(7), T2 N3 MO(8), T3 NOMO(9), T3
N1MO(10), T3 N2MO(11), T3 N3MO0(12), T4aN1MO(13),T4bNO-1MO0(14),
T-N-M1(15);

<3 h(1), >3 h(2)

<4 cm(1), 4-6 cm(2), 7-8 cm(3), >8 cm(4)

Negative(1), positive(2)

Negative(1), upper stump positive(2), lower stump positive(3)

Sqguamous Cells Carcinoma- SqCa(1), adenocarcinoma(2), adenosquamous
carcinoma (3), undifferentiated carcinoma or carcinosarcoma(4), other

therioma(5)
Well-differentiated(G1)(1), moderately differentiated(G2)(2); poorly

differentiated(G3)(3); undifferentiation(G4)(4);G1-G2(5), G2-G1(6),
G3-G2(7), G2-G3(8), G2-G3/G1-G2(9), Gx(10)

0(1), 1-2(1), 3-6(2), >6(3)

2002-2009 (1), 2010/2015-12(2)

Yes(1), No(2)

<35.0 g/L (1), 35.0-50.0 g/L(2), >50.0 g/L(3)

male <60 g/L(1), 60-90 g/L(2), 90-120(3), 120-160 g/L(4), >160 g/L(5);
female <60 g/L(1), 60-90 g/L(2), 90-110(3), 110-150 g/L(4), >150 g/L(5)

Amount of bleeding during 100-300 mL(1), 300-500 mL(2), 500-800 mL(3), 800-1000 mL(4),

operation

>1000 mL(5)

Enteral nutrition time(the day No(1); first day(2); 2™ day(3): 3" day(4); 4™ day(5); 5" day(6); 6" day(7);

after the operation
ICU treatment time

arhythmia
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7" day(8); >7" day(9)
No(1); 1 d(2); 2 d(3); 3 d(4); 4 d(5); 5 d(6); 6 d(7); 7 d(8); >7 d(9)
Yes(1), No(2)
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X35
X36
X37
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X39
X40
X41
X42
X43
X44
X45
X46
X471
X48
X49
X50
X51
X52
X53
X54
X55
X56
X57
X58
X59
X60
X61
X62
X63
X64

Pneumonia pulmonary infection
Urinary tract infections
Status asthmaticus

Severe pneumonia

Unilateral pleural effusion
Chest infection

Atelectasis

Bilateral pleural effusion
Pneumothorax
Hydropneumothorax
Pulmonary embolism
Abdominal infection ascites
Infectious shock

Cardiogenic shock

Sudden cardiac death

Upper gastrointestinal bleeding
Hemorrhagic shock

MODS

Renal Failure

Electrolyte imbalance
Pyothorax

Anastomotic fistu
Chylopleura

Abdominal abscess

Central system failure

Failure of respiration
Circulatory failure
Respiratory failure and circulatory failure
Myocardial infarction
Hypoxic-ischemic syndrome
Innutrition Hypoproteinem
Surgical wound infection

JILE AT ) 5 A FE bR BT Logistic [l A4
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HH EE, X30: i N E FRINTA], X32: DR H
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Hr PRI IR S B AR IBE T R AR B2,
PEBUEIEREO-1, T 1, R R AR
KR, Bk TR0, SET R AR, Jh
RIS 2, $Em Ry B 2, nrissb BIR
BET R, FEASEIARAE T 2, fEm T RIT

Beishideng®  WCJD | www.wjgnet.com

R, s TS (R4).

3 111E

LR P T LA T A T PR, R g TR
(R N REAT PR TR R BRI 3, AT, A AT
RIBE WK fife & A, 8 211930
A [ BB — ELAR R [ P R SR IR R4,
R& G, B IR AL S IR HER 5
8frt. & IR U LLF AR VAT N )
GEtEIRIT, FAREEERIAT ME Eigst.
TR EZMER, FAREE T
AT, EESE . MEEEEEESAR
FUHA, A7 HARB . B, BEE R AR M3,
BRI ANEHATT AW B e, (HR e
TR K, KRG I RRERA 5, BEARY
U e SRR R R AR W AR A, W e R
HABE T JE R 43 T AF B i R T R AR v TS 4%

3593

E1@ 15 #4

>

2016-08-28 | Volume 24 | Issue 24 |



J3aishideng®

= 3 BHREELogisticO)HERDITER

wms TED B S.E Wald df sig Exp(BJOR = OD1/0OD2 = Exp(B)
1 X2 -0.488  0.210 5.367 1 0.021 0.614
2 X3 18.272 4 0.001
X3 (2 -2.657 1.043 6.496 1 0.011 0.070
X3 (3) -1.224 0414 8.745 1 0.003 0.294
X3 (@) -1.452  0.403 12.943 1 0.000 0.234
3 X8 -3.033 0164 342391 1 0.000 0.048
4 X10 5.756 4 0.022
X10(1) 2708 1506 3.235 1 0.042 15.000
X10(2) 2708 1506 3.235 1 0.042 15.000
5 X13 0.365 0.115 10.167 1 0.001 1.441
6 X15 1) -4.076 0713 32.663 1 0.000 0.017
7 X16 -0.747  0.301 6.171 1 0.013 0.536
9 X25 1) -0.787  0.348 5.124 1 0.024 0.455
10  X27 9.736 2 0.008
X27 1) 1911  0.733 6.795 1 0.009 6.760
X27 @) 2661 0.854 9.709 1 0.002 14.312
11 X30 -0.443  0.127 12.153 1 0.000 0.642
12 X31lcu 58.252 8 0.000
X31ICU 1) -2.729  0.547 24.855 1 0.000 0.065
X31ICU ) -2.340  0.561 17.390 1 0.000 0.096
13 X32 1) -2492 0377  43.601 1 0.000 0.083
14 X33 (1) -2179 0.605 12.970 1 0.000 0.113
15  X36 1) -1.691 0.808 4378 1 0.036 0.184
16  X37 @) -0.657 0.332 3.910 1 0.048 0.519
17 X40 2.444  0.559 19.097 1 0.000 312.765
18  X45 () -2.678 0928 8.325 1 0.004 0.069
19  X50MODS(1) -5310 0785 45718 1 0.000 0.005
20 X54 1) -1.306 0.421 9.610 1 0.002 0.271
21 X55 1) -1.424 0477 8.911 1 0.003 0.241
22 X58 1) -2.412 0525 21.151 1 0.000 0.090
23 X59 1) -1.826 0.819 4.968 1 0.026 0.161
24 X60 ) -3.779  1.236 9.346 1 0.002 0.023
25  X62 1) 3.059 1.424 4.617 1 0.032 21.316

7 T B S B A SO R [R] S i A
B IR BIBE T R A, B AT AR S FR AR K EUAE
8L, AR 53 BT 45 R Sl s BT AN IA], X PR L
A H AT RS A A X A [ i B A [R] s
B 75 5 T & B B R R E . TR
KEARYNGST . P BSEAAAE 2 A %, HraigE
BERABXEREE RS KX 2 —, JFAA
TAT IR sk e A 5 U1 AN R0, F
ARY) 502151 £ 5 W bR 40 e A 5, [ ot 1k 1t
FOAR ST FERAERT TG 200 (1)K &R, 45 R AR
J& 3 KAE(=Clavien-Dind o2 2 00) Kk A 3%
43%, AR I AORE S S A A IS 2
5 il 3 KE 7% (log rank P = 0.0002; univariate
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HR = 1.51, 95%CI: 1.20-1.88, P = 0.0006;
multivariate HR = 1.60, 95%CI: 1.05-2.38, P =
0.029), il #18 I A FA 5 Wi 156 A 4 i PR =i 34
RFE I 2 R (P>0.05).
BERBEARPITRE RS, ZHH
ROLHRIF S5 & SLPRIm R M S 45 R, B &
BIEARHETTOG, PIAFTIRAEE /R IR X B
TR 5 X R SRR SRR AR R
RN R, BE2% 17 BEMHE S, XANT
ATV REMRHIF IR R, ZZa ot 8s
Ji BRI T fa R K 3R, B AE T I8 A
fal R R 5 RPVERR, s TR, %
TS R Bon B ARG I RORE R AR
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95%Cl

wmS TEH B SE.  Wald df sig  Exp(B) OR = OD1/0D2 = Exp(B) LR
1 X25 (1) -2.951 0.815 13.113 1 0.000 0.052 0.011  0.258
2 X27 -1.922 0484 15802 1 0.000 0.146 0.057  0.377
3 X30 -0.445 0.209 4509 1 0.034 0.641 0.425  0.966
4 X32 (1) 2.066 0497 17.255 1 0.000 7.891 2977 20914
5 X50MODS(1) -4.313 1.213 12631 1 0.000 0.013 0.001  0.145
6 X55 (1) -2.333 0744 9823 1 0.002 0.097 0.023  0.417
7  X58 (1) 2689 0703 14.625 1 0.000 14.723 3710 58.427
8 8.999 2293 15403 1 0.000 8097.677

28%-36%, HHfilige . OVERH . WA .
FLEEMG . RN S5 AR i m, R S8R
AR BASE T 1 3 R i R R 1210 ik e
B RIS MR R
TR PR S ot A R T B O SRR AE
TEA Y FC AR BIAE T R R v ik — 2B TE SE. 45
BRI, dE X, BE. EITKE BT T
PR Z FhIR R, AW F0 S5 40644 1T RERZ IR
E R BRI R F e bR, T 7R3
R OMHRME. AR & Z K K Logisticll
(SRR AN

KT, EREVIRA G B AR
FEJF K ZMODS. R W AORE. Rk
ZE S B IIE T R A . R R
FEL R HIZE T R g (R 36, A PR 3% TRl A 25 R R
40-69 % S22 2. RRT&HF @ik . R
i Lo JIE S0 B R B T2 28 7RG s, 5
fAH I 7 45 R FE AR — B, MR TG HFRE B oF
fliv BH L FAREEGAE . EREIEEE N
L ORET AL A & A 2R B TR
BONE BRI, AR R M EE
ARG B EEX FE AR SO T 3G s, 4L
I TE 1 5 5 BBl P 6T BB A A8 T DR 35 i AR
PAEH, AR ARMAERA . REERA
AR FE 0 el L AR RS A BARPE . T
ARY)J7 352w BEAS B BIAH G485, G145
K FAREF A H i & 2 25 5 in B R 56
TR, MUR RFARECR, Jl 4, 4% FAR
I 1], 93/ H I 9D BRI 9 R 1 kA B
AIEHER. W& KR EARSEmYI& FEER)
KA, W& DAL E B, ZRER, KK,
W)Er AR N G R R, AR g R T
X AR HHIE T 238G 5 Mm, 2iR) & R R
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BT W& kAR 2 R 5% 9 ROIE I R AR
o, FAREA R b R EETT PR 5
M7 7K P, Hi 2B AR b, 2010-2015H
FARICTZEHT T B, 1R ST B RIKFH
RIEAER . A5 & AR T 15 EA
HAZE T 22 1) ek ARG 1R, S AR BB A W
S MYE 8 IR BB, iy N IR (RS LR
IR TR B R 5N E R G T
EIFRIEA K, HARFEME DERRE, B
PAJiz 78 IR IF (8] 1) ade 43— U7 TH N 45 & f8 %
gpit, —J7 1 BL2s G AR T, 2805
NN N E TR TR LB GF, AH A T A
ZHUEFE, R B R WISE T B R 1R G
AT GG 8 FR M AT, ICUTRYT I 8] — &
FREE b RERS S S AR S RS R =, R )
I 1 P B S LA AR YT, B (R R R
FREEIN ARG, RE A% [R1 a0 b — 7 2 5
WIGE K, B HHSICURTT R EME&MHE
K, AL TR RICUIR YT I (R B AR 4T
FE W3 AR ARG TR e g, BT AAR 4 7
17 FEE M AP T gk B AR A B T XU A AR AR
1EH, FF4em FAE R a7 I, AR5 I
RAEREARIATE T MBS K - 2 —, 2 AR5
RREH ORI ACRE I AR
EGPER L. MODS. W& . FLEEM .
WP FESE . SR TE0E . I AR SR A E SR Y
N EEIARSAAET KU R 3R, Hrhwy & AL BE
0 2 B T R S TR AR U AL HL e S e PR 20 9
RAE, WA I — BRAE, JET 3] 51k50%
FEAE2 . R T ARANRHE AR KA
ERAGRKEVE D, LB BA R
5 B2 LRI R A R A Rk I RRE AR —
Toh B8 22 o ) B AR A B0 T XU A 238 o, OR J
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HRFERI TG, FAEB . FieWr, 5 Akt
W BEIARRIZE T WU E E, LogisticlAl 57
Bl hemgie, EFegd, FAER Kk
AR, BNERNE. REAEA.
MODS. FLEEMG . WU 55 557N N At
SR 5 B B E R R R, 45 50RE
KPR 3t — 25 43 #1, X25: FAREAL,FR
EARYE = FMETHE REITHE AR EEX
RN UL IR R U B 1 R A% Y R A 3 T
Z 5 B AR WIE TR, By7 38 I 1 F
KI5, Re/D B ARIHBE T KRG, 454 T A A
A N2002-200917 B & U1 BR R 835 B AR
JEAET KK 2010-2015/1214)2.9514%. X27: R
JE &AM, REAEAELS T IEREEEA,
RS FEARIAZE T AR, PR I3/ 1 8 AR
Ja BB HLRBE WA, b KIS Ry 1E
H, 456 BE 2 H T W B A G s A&
FRAR, FEARIAZE T RS @, b AR A IR
BB G T T 1.92214%. X30: i N FRI ], R
S W P R I 1) (R B AL R o B, Rt
5 iy P9 78 FR I (] B W 5% e a2 LA BAZE T2 X
K, S5 A ARHA ARG KRG T EWHNE
F5 T 90 B AR 5 R R AR R BRI AR A BE T R
[ X32: OVEREH (1), BIAR G RAEOEEE N
IR AU T2 R TR 3%, e JE B8 5 B, 9
BEIAE B 9 FH R A3 B et 1) B0, L R AN
A U S T R AU T AU 12,0661, HOAR i
KA REEE AL OIIRECNEE, Wk
POV O H e AR ER, A R0 B R BABE T
X50: MODS, X55: FLEE, X58: M-I 5 vy %A
BERAEE W RIE, 2RI XS
DRI 2R, BE T AU 5 At oA i A 36 e 5 R R 1) 8
AR B RGeS B 2 OUE R
AL 2% 00 [ AR B0 T 2R A ) A v, ks % BT
XL AR 5 I RREA T80 AR T KU

AHIEFEAE FH 38 i Lo gistic al 4 43 #r 732
HATZ R R o0, KRB, 6% &
FE RS R I TRAT G oM, gt 18 il i At
FEGIRHE AT, W SR I T IS, &
o X3 PR SERFAE, oAb T A
FRPR AR RS AR S, W FIRR i 5 a8
Je FEL AR Ak D FARIE T 3 —E H 8h
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L ?ﬁﬁ» L4

(RFATRREEL) AN T HHRA

AR ATRESCH BN CERFRE R R/NE . ERMERS BN fds. Sk dtiv, NUAESim, IEEsE
Gtip, B¢ Nidtsc, &St icy, ShlkESTia, Hilkpo, W Hig. s(B)AREE XS, kg M iE'S iKg, mLARES
ML, lc;l)m(ﬁﬁg N 1/min) +E%({X #5305 ) +60 = Bq, pHARE S PHEP", H pylori NBE'S BHP, T12 A8 K
1250 T?, Vmax A AEVmax, u N5 A% Cu. THERMA I 7, FAMAR R, WA Eh i T #2184 5
P4, AFEE. R, ARFP. G0 TR B (Helicobacter pylori, H.pylorr), llex pubescens Hook, et Am.var.
glaber Chang(fii 4% & 7V RIBELR); W HIK, — LR F455 (WIFE A%, 5% imean, A7l ZSD, FIEL, Fr5
AERP, MK 280, A AR IR e R . O IERT AT S (W, O, P, S, d, )#in-(normal, 1),
N-(nitrogen, %), o-(ortho, 4F), O-(oxygen, &, I APF), d-(dextro, FHJi€), p-(para, %), {5 Uln-butyl acetate(H
12 1E T Bi), N-methylacetanilide(N- 1 5& Z. Bt % %), o-cresol(38 ), 3-O-methyl-adrenaline(3-O- 1 3¢ & I i
%), d-amphetamine(/5 FE 44 1%), /-dopa( /£ i€ % ), p-aminosalicylic acid(3f & F/KMIR). Fi T F M4i Sin
vitro, in vivo, in situ; 1bid, et al, po, vs; FANUF MR FIPELE, Wm(5 &), VIR, F(71), p(FE 1), W(H)),
vOHEE), Q(NED), E(FLIZ SR L), S(HIAR), (N [6), (BB L, kat), (3R IR, “C), DORMTHIEL, Gy), A GEUH 1
WL, Bq), p(# L, AU, /L), c(RE, mol/L), (AR 734, mL/L), w5 57341, mg/g), b(F 2 BE/RIKE,
mol/g), (K JE), b(TEJE), A(EE), dEE), RCEAR), D(BAZ), Taw Coso VA, Ty, CI5. BRI 58 5 /NS 4
&, Wiras, c-myc; B P)RIKE IR, I0P16EE .
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