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Risk factors for pulmonary complications after esophagectomy
YUAN Qing-feng, ZHANG Qi  ( Department of Cardiothoracic Surgery, Bazhong Central Hospital , Bazhong Sichuan 636000, China)

Abstract: Objective To explore the risk factors of postoperative pulmonary complications of esophageal carcinoma,and then provide
patients with individualized treatment programs. Methods The clinical data of 117 patients with esophageal cancer who accepted surgery
had been treated from June 2008 to December 2012 were retrospectively analyzed ,and a toal of 11 potential factors correlated with occurrence
of postoperative pulmonary complications were evaluated by univariate analysis and multivariate logistic regression analysis. Results The
age , preoperative comorbidity , preoperative serum albumin value ,neoplasm staging, volume of the blood loss and patient control epidural anal-
gesia (PCEA) were compared, and there was statisticalsignificance( P < 0. 05). In multivariate analysis, advanced age ( OR =2.682) , exist-
ence of preoperative comorbidity (OR =3.874) ,preoperative serum albumin value less than 4.0 g/dL( OR =1.592) ,stage Il tumor( OR =
2.435) and volume of the blood loss equal to or more than 510 mL ( OR =3.238) alone remained significant. And PCEA is a protective fac-
tor. Conclusion Occurrence of postoperative pulmonary complications is mainly correlated with many factors, we should avoid risk factors
before operation.

Keywords : esophageal carcinoma ;esophagectomy ; pulmonary complication ;risk factor

BERBETEEMWRIBRAGE HEFARMNIE  TFARITRREREES 117 4], b B4k 88 4(75.2% ) , &
I B R ik 60% , ik AT R ik 14% 1, Horp P29 5] (24. 8% ) ,4F0% 47 ~ 81 2,99 AT A2 f5 AMU DI 1, A
20% ~40% [N ]k AE T AN B s R g R e A TRERRDIBR R B A b R B R R
U MG 50 25 A E (ARDS) S M el R o g TOPRESIBKE eI T ARG KR i A B BB
FE L B BE I R S T R TR O R FLE PR AN AR L 5 1 T AR S5 OB XY 18 Bild T A
PR TSRS AR K B o R AR R S M) 10 R IE b A S = D) 1 200 R AT 4 B
e A ET BRI TRt (AR Lo TR AN AR SR B T fr s 2
3 2 1 2 SR IR 5 . At e RS ERAR , B 2 2 IR B 5 s AR =B, 1 TiRT

e e 085 LB B A A OB BTG 1025 T
OPTHERBERe P I I 0 BRI E IR gy omise i it L B2 5670 b 6 0

‘J{%*\"I' 7%i¢#%§%”ﬂ‘ﬁgﬁﬁﬂgﬂfﬁgﬁﬁﬁﬁﬁ@%o Jﬁﬁ}ﬁbl—_ﬁ( ﬁ%) »[2] S @u?wﬁﬁ%’ /%:‘Léj\}j—id\ﬂ: 8 0 kPa E‘ :
1 BR5AHE FALER A TER T 6.0 kPa BT BEHLME <, @ARDS BY2 Wity

Widl 1994 4E [k ARDS & G B AR ED o Ak ;
1.1 s R FA LHRUN T 200 mmHg (1 mmHg =0. 133 kPa) ; Jg 2k X £ /- i@

etk 2008 4 6 A £ 2012 4 12 AR LR IH2 TR A% 5 5 3 Bk B2 IR /N T 18 mmHg 5% 22 B3 8 TE 10
T, OMATK M it 24, A4 25 HlEEREERE
doi: 10. 11659/ jssx. 1672-5042. 201304028 KA T IR RAE . FBE T AR Y2 52 5 0 08 B 2 - IO
(WA BEH] 2013-04-17  [fEEBH] 2013-04-25 PRI | I P03 R DL IS CT 45




ABEFRKEZFRE 20134 H22% 4l

J REG ANAT OPER SURG, 2013, Vol. 22, No.4 c 417 -

1.2 Fi&k

RIS R R D BT 5%, X AH A8 bR BEAT [0 BT 7 A
AWFTEIG R ELE A BRI AFS FEREPO CRER ¥ 1ML
COPD 5§ ) ARHGE TR (LIS H 8 FEAE A AR ) b
TR 5T C b 02 B L 0 00 R A S TR R BRI TR ) R o 2K
AR BESMEUR A BT By S N S R AR SR
RIS A R REM o AR ke ] P I AT 0 K 2 TN 23 o
FAFH RN T 70 %) RBFH (FRRTHEFT 70 %) .
LRGN ARRE - 2B A B RO L L & COPD), JGig
AT PR B IC g B 1, RS TR [ 1976 45
OURE 14 A e e DA B3390 7 3, AR 000 A e A o
RH EB 2% ~4% A IR IR 2 o R oK
PRITRIR] 53 g - ETORY A Bt T R R SN T B
OB EER] 3 W SR SR AR (/N ) G 8
217 95% EIR T AT IRIACE E BB A IR 29 15 4% , /)
ANt WL o X TR B Al DI BR T RE AN T R
P00 RAE & R ETA] T R AT . ¥R Y77 %€ :5-FU 55 DDP
IS ALS P RLT, 40 ~45 Gy fHOT , T35 A )7 45 HOR 1A 4
/N4~ 8 R ST TR
1.3 %itsa

J2FH SPSS 13.0 TSI 2 40 M7, W BT RE R WA I fii & -
FAE KA AISE P R AT B R A2 R Logistic 81155047
FERE R KR , % T P <0. 05 i PRAE G 8 36 F— 25
FEAAF Logistic [BIHAGYS, P <0.05 N4 SR Lo

2 #HR

2.1 WAREEIE

117 5% 3647 25 5 (21. 4% ) % T i3 & 0, Horh
Maps B 2 5] (8% )\ fili 4& 20 {51 (80% ) | WP W 3 3ty 13 5]
(52% ) ARDS 6 i (24% ) g 1 1 S i #4: %€ 5 3] (20% ) .
LR - SRR | 5 0K . COPD = 7 KLl 5 55 11 75 191 4
T 65 ], J Ik = Fl S Al 5 955 A 491 Oy 52 Bl I A
M AEE/NTF 4.0 o/dL #5541 40 41 (34. 2% ) , I3 A &
HRFoET 4.0 g/dL {99614 77 41 (65.8% ) . 117 555 451
g TR IR, 67 B (57.3% ) , &4 T bRz, K 39
Bi(33.3% ) , B4 Lk 11 41(9.4% ) o Fiigd 43390 < 9 i b
FI®H + TABERE 156 (12.8%); 11 B # 35 i
(29.9% ) ; W 67 B (57.3% ) o RARSSTY GEFTA FE T 5t
T A 7 TR R U1 o TR 43 ) R 1 48, 7% (57/117)
14.5% (17/117) 11.1% (13/117) .20. 5% (24/117) } 5. 2%
(6/117) . %5 Fil 2 4% 2. B9 11 4] (9. 4% ) . 8§ i 105 451
(89.4% ) FKATALTL (/NAMIEE ) 2 1 (1.2% ) o APk Il o 2 2R
15 /NF 510 mL R Ky 84 il (71.8% ), & Ik K F 8 %% F
510 mL (N 33 1] (28.2% ) o 17 FH AR i fifl S A0S 11
Bk 41 1), & Bi F B 76 B R R B A 25 e T 42 )
(35.9% ) , RRLFHII 75 41(64.1% ) .
2.2 RHEFSMHER

0 b X A 3 2 2L % TG W 358 2 0 L 14 4% ok DR 2R

FAR IR ATES SR BoR , AR SRS | v E & EE
I8 5 B AR R I g R AR S B A MR 55 6 A4 BB R iR A ik
BAERMNHBRBEA G EE L FRRKTFHET 70 2 UMW
fERIF & RE & A= 2% (30. 1% ) BB & FAHE B /N T 70 2 4
(6.8%),P <0.0L; A 5 il %5 95 41 09 i 30 - & 0E k4 &
(29.2% ) BB = F IR mb B4l (11.5% ) , P < 0. 05; [fiLiE A
EH/NT 4.0 g/dL H IR BIE R AR (57.5% ) B & T
1M EEEARTERET 4.0 o/dL 4 (2.6% ) ,P <0.01; /G5
HAALF T 20 7 i 350 9 A& E & A2 6. (29. 9% ) BH I i T HoAth 2
71(6.7% 11.4% ) ,P <0.05; A H i ik T % T 510 mL
ZH (W ITER I RAE K AE#(66. 7% ) & TR b i &/ 510 mL
2H(3.6% ) ,P <0.01 ;A J5 1f 15 554 MR 21 1) il 5 &0 &
HE#(6.6% ) W] AT A1 4L (48.8% ) ,P <0.01,
2.3 ZRESMHER

VIR KA Mtk o KRR A i B R R i A B L
B RIS | LV A (R R 0 30 R e i ol R
JE RSN AR N B AR BT 2 N FH JE 454 Logistic [B]IH 43 #7
RPN (R 1), MR 3 A RE & A 1 ST e xR 28 $ 4F
W4 BRSO MR B R P s R TR S B
AR R AR R

F1 B EEREEMNSEE Logistic [ JF547

faRER B Wad P  OR

95% CI

SRR Tl T 70 % 0.987 14.567 0.031 2.682 1.418 ~4.885
HHRI 1.3%4 20.59 0.003 3.874 2.057~8.634
MIEEHEE/NF4.0 g/dl 0.465 9.788 0.027 1.592 0.825 ~3.627
firR 47 (1307 + 1A 497) = -0.583 2.312 0.039 0.558 0.278 ~1.416

bRz s ) (LAY
AP TEREET 510 mL 1,175 15.356 0.005 3.238  1.475 ~7.718

0.89 9.975 0.023 2.435 0.991 ~6.025

ARG I A A -0.243 8.679 0.021 0.784 0.336 ~1.954
Constant 0.654 21.297 0.001 1.924

w2 II B 0 4 A f&
3 it

BRI E W BB 2 — AR A 16
T ~20 ERENRTRE . HATeEmAaI T
SIRFFEARYIBR N o T RE R T AR iU fE
BRI, 51E /N TIE A A BEZE PR AL, 38 ML HE
BRI F — R B AR BB, S BOR 5 2 5 A A il
W AAE o A BTFEIA D IR I A 1 B A SR
FETZ I fi B LIS [R] I 5 W A A B OR JE E
G I, ARBRSY B AR R AT REAEAE AR DA R
SR IR I A A AR O AR A AE M
PRAS AT X0 8 S8 SR AN PR IR 7 O7 5%, VI Sk
IRE BB AR I SAE K R A IER

A RPN L b 23 WA IR TR I A AE K



. 418 - ABRFAZRE

2013 4F 522 4l

J REG ANAT OPER SURG, 2013, Vol. 22, No.4

EMSER RS i T E R T 4.0 g/dL KR
I R S A S RO R R R IR 5
N 3 p Ny AR R N ST DN G N B
RAE R AW FE R, RN RS . AR WS L Lo-
gistic [ 5047 & BLAE WS BERIB | 0L 128 08 i
T8 73393 A R R R A i B S O A A A Y
SR ER , TR S 7P ASE JE MBS DU T e AR 0
KRR o GRS HR DT TEAGE ) & o

Ma"'" SRS 45 i AR AR AR I KT 70 2
A BB SR AV R A I A 8 KRS W] 2 32 T
LD PR AT BE 5 i e S0 11 Lo JT B Tt R i 2 R 2
FEARA O . A WFTEHE AR BITRERIO JE 175 A Bl &
TERSER R AT S 45 5 R AT SE R e # R
A i B - A A e XU 2 TC HE At 7 1Y) 3. 874 A, 4y
A FCIE DR, LAAS AR5 o R At o v BT o BG40 e 22 1Y
COPD {5l , COPD ) 3 fili D REAT W] 2 sl dis 7 1R A 9
3, A HH BRI TR 48 1 25 DR 3R 2 R i oL 5 e 4
BH 7 Th e, MLRHETE AN 2, B o) S BUR AR R, 4R T 5
FRE BRI AR A . AT LTS
HEFRT 4.0 o/dL I, 5 A A Il A 19 AU
EET 4. 0g/dL BH MY 1,592 £%(95% CI1.0. 825 ~
3.627) , i AT IYOA I A A AR T 4.0 g/dL Al L)
JWA T A HE A S i A AE B ST SR P 3R o Miy-
amoto 5 YA LI 114 (1 W1 & F L HAL T 4. 0
g/ dL, AT DU HILIAR R AL T8 3R A R IR, 3™
102 L S SO N S D RE RS , XA T L A R
I3 F & KT 4.0 g/dL {3 72 AR 5 il f &
RERAERE BRI . AP B 102 08, 24 i
SrAb T Y T3 + IDA S, R 2R il I A AE Y
B 2 B 2. 435 475.0. 558 ff. MLl LIA
H B e i, IV R 3 R 3 A B 58 4 DT BR AR
i - A1 2 A 1 IR T e

AT EHERR AL R R T, AR H i
AR/ R R VIBR A J5 (R LR AR A BE R, T
AR LR T AT 510 mL & B AR BELT
/N T 510 mL (P =0.00295) o WK i 45 hnah
AABIEFE BRI IR IS IR I A AE 1 & AT O
W, 25 B Y B E A R I B R T 510 mL B, K A
TR A B XU H IfiLE /N T 510 mL (35 73, 238
1, A AR A AR SC AT DLW A H i K T 510 mL
JEREIM AR5 IR I SAE S G N 3R o BIRHPAR A
FTRE A MU 1 2 B IR S, R HACH 2 A AR
oAl R S SRR S A I S e P ST S R PR 3
ASBIRFE PSR FRE A NI R R A i TS A 1) XU

JEAN R 9 0. 784 7%, SR IR WAL
25 BRI K AR R T 85 T 70 2 A

FEFERPPIA L H A AT 4.0 g/dL W ae T

I3 R A v S o e T 5055 T 510 mL 24 R] 4 Sy F

ELAE IR A I i B8 I A E 1 2 37 F B PR 2R 5 i A i A

SMER RPN R . FATE IR R AR 22 5E

R AR UL RS e IR FaR R AER R R TR a)

DI B AR G 8 AT R IS MR o

[ &%k ]

[1] thHRBE a2 W IR 2 41 2. I8 B ATV M 98 14 W7 AN T 15 199 (7
2) [1]. AR 245 ,1999,22(4) 1201 —202.

[2] Bernard GR, Artigas A, Brigham KL, et al. The American-European
Consensus Conference on ARDS. Definitions , mechanisms, relevant out-
comes ,and clinical trial coordination[ J]. Am J Respir Crit Care Med,
1994,149(3 Pt 1) .818 —824.

[3] Shiozaki A, Fujiwara H,Okamura H et al. Risk factors for postoperative
respiratory complications following esophageal cancer resection[ J]. On-
col Lett,2012,3(4) :907 -912.

[4] Law S, Wong KH, Kwok KF, et al. Predictive factors for postoperative
pulmonary complications and mortality after esophagectomy for cancer
[J]. Ann Surg,2004,240(5) :791 —800.

[5] Zingg U,Smithers BM, Gotley DC, et al. Factors associated with postop-
erative pulmonary morbidity after esophagectomy for cancer[ J]. Ann
Surg Oncol ,2011,18(5) ;1460 — 1468.

[6] Chen WQ,He YT,Sun XB,et al. Analysis of risk factors for upper gas-
trointestinal cancer in China;a multicentric population — based case —
control study[ J]. Zhonghua Yu Fang Yi Xue Za Zhi,2011,45(3) :244
—248.

[7] Morita M, Nakanoko T, Fujinaka Y, et al. In — hospital mortality after a
surgical resection for esophageal cancer: analyses of the associated fac-
tors and historical changes[ J]. Ann Surg Oncol,2011,18(6) ;1757 —
1765.

[8] Miyamoto K, Koizumi H, Shiobara H, et al. Analysis of postoperative
pulmonary complications after esophagectomy for esophageal cancer[ J].
Gan To Kagaku Ryoho,2011,38(12) ;1933 - 1935.

[9] Nakamura M,Iwahashi M, Nakamori M, et al. An analysis of the factors
contributing to a reduction in the incidence of pulmonary complications
following an esophagectomy for esophageal cancer [ J]. Langenbecks
Arch Surg,2008,393(2) :127 - 133.

[10] Ma LY, Liao ZF, Wang GJ. Risk factors for post-surgical pulmonary
complications in patients after esophagectomy for cancer;a multivariate
logistic analysis[ J]. Zhongguo Wei Zhong Bing Ji Jiu Yi Xue,2011,
23(10) :625 - 628.

[11] Wang LJ,Gu LB, Jiang DM, et al. Ridge regression analysis of pulmo-
nary infection rate after transthoracic esophagectomy for esophageal
cancer[ J ]. Zhonghua Yi Xue Za Zhi,2012,92(19) ;1310 - 1313.

[12] DJourno XB,Michelet P, Avaro JP,et al. Respiratory complications af-
ter esophagectomy for cancer[ J]. Rev Mal Respir,2008,25(6) ;683
-694.

(i AL



