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%1 Patient characteristics
Variable Total patients Smoker Non-smoker p-value*

No. of patients 304 264 100

Age (years) 66.6+/-11.3 65.5+/-11.3 69.3+/-10.9 0.0041

Sex (M/F) 259 (71.2%) / 105 (28.8%) 234 (88.6%)/ 30 (11.4%) 25 (25.0%)/ 75 (75.0%) <0.0001

Mean body mass index (kgfml} 22.7+/-3.2 22.6+/-3.2 23.0+/-3.3 NS

Preoperative pulmonary functions®*

%VC 97.4+/-19.3 (n=363) 97.6+/-19.4 (n=263) 96.9+/-18.9 (n=100) NS
FEV, % 73.7+/-12.6 (n=361) T71.7+/-11.6 (n=263) 78.9+/-13.8 (n=98) <0.0001

Clinical Stage 0.0121
I/11 243 (66.8%)/ 35 (9.6%) 161 (61.0%)/ 30 (11.4%) 82 (82.0%)/ 5 (5.0%)
110AY 62 (17.0%)/ 16 (4.4%) 54 (20.5%)/ 13 (4.9%) 8 (8.0%)/ 3 (3.0%)

Unknown 8(2.2%) 6 (2.3%) 2(2.0%)

Pathological Stage NS
/11 189 (51.9%)/ 42 (11.5%) 131 (49.6%)/ 33 (12.5%) 58 (58.0%)/ 9 (9.0%)
110AY 93 (25.5%)/ 21 (5.8%) T1(26.9%)/ 17 (6.4%) 22 (22.0%)/ 4 (4.0%)

Unknown 19 (5.2%) 12 (4.5%) 7(7.0%)

Anesthesia methods NS
Epidural+General anesthesia 356 (97.8%) 260 (98.5%) 96 (96.0%) NS
General anesthesia 8(2.2%) 4 (1.5%) 4 (4.0%) NS

Operation NS
Extrapleural pneumonectomy 4(1.1%) 4 (1.5%) 0(0.0%)

Pneumonectomy 10 (2.7%) 8 (3.0%) 2 (2.0%)
Bilobectomy 14 (3.8%) 13 (4.9%) 1 (1.0%)
Lobectomy 248 (68.1%) 180 (68.2%) 68 (68.0%)
Segmental resection 28 (7.7%) 18 (6.8%) 10 (10.0%)
Wedge resection 50 (13.7%) 32 (12.1%) 18 (18.0%)
Exploration 10 (2.7%) 9 (3.4%) 1(1.0%)

*Compared Smoker group and Non-smoker group.
expiratory volume in | second, FEV1%=FEVI/FEVx100.

NS: not significant.

*¥*¥V(; volume capacity, %VC=VC/predicted VC, FEV1: forced
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Variable Total patients Smoker Non-smoker p-value*
Adenocarcinoma 221 135 (61.1%) 86 (38.9%)
Well differentiated 72 39 (54.2%) 33 (45.8%)
Moderately differentiated 57 33 (57.9%) 24 (42.1%) 0.0035
Poorly differentiated 40 34 (85.0%) 6 (15.0%)
Unknown 52 29 23
Squamous cell carcinoma 103 97 (94.2%) 6 (5.8%)
Well differentiated 27 26 (96.3%) 1 (4.7%)
Moderately differentiated 39 39 (100%) 0 (0.0%) NS
Poorly differentiated 20 19 (95.0%) 1 (5.0%)
Unknown 17 13 4
Large cell carcinoma 5 5 (100%) 0 (0.0%)
Small cell carcinoma 13 13 (100%) 0 (0.0%)
Others 13 10 (76.9%) 3 (23.1%)
Unknown 9 4 (44.4%) 5 (55.6%)
*Compared Smoker group and Non-smoker group. NS; not significant.
#3 Preoperative comorbidities
Variable Total patients Smoker Non-smoker p-value*
Total comorbidities 217 (59.6%) 156 (59.1) 61 (61.0%) NS
Thoracic disease 97 (26.6%) 74 (28.0%) 23 (23.0%) NS
Cardiovascular disease 121 (33.2%) 81 (30.7%) 40 (40.0%) NS
Cerebral disease 30 (8.2%) 24 (9.1%) 6 (6.0%) NS
Diabetes mellitus 45 (12.4%) 34 (12.9%) 11 (11.0%) NS
Liver disorder 16 (4.4%) 14 (5.3%) 2 (2.0%) NS
Renal disorder 12 (3.3%) 11 (4.2%) 1(1.0%) NS
*Compared Smoker group and Non-smoker group.  NS; not significant.
% 4 Intraoperative complications and operative details
Variable Total patients Smoker Non-smoker p-value*
Total complications 121 (33.2%) 87 (33.0%) 34 (34.0%) NS
Cardiac complications 69 (19.0%) 48 (18.2%) 21 (21.0%) NS
Hypertension 34 (9.3%) 22 (8.3%) 12 (12.0%) NS
Arrhythmia 44 (12.1%) 33 (12.5%) 11 (11.0%) NS
Thoracic complications 47 (12.9%) 34 (12.9%) 13 (13.0%) NS
Hypoxia 11 (3.0%) 8 (3.0%) 3 (3.0%) NS
Hypercapnia 17 (4.8%) 12 (4.5%) 5(5.0%) NS
AaDO2 increase** 20 (5.5%) 13 (4.9%) 7 (7.0%) NS
Atelectasis 5(1.4%) 3(1.1%) 2(2.0%) NS
Hypersecretion 3 (0.8%) 3(1.1%) 0 (0.0%) NS
Operation time (min) 209+/-78 219+/-81 183+/-62 <0.0001
Length of stay in OR*** (min) 311+/-80 321+/-84 286+/-67 0.0002
Extubation time (min) 25+/-14 (n=354) 25+/-15 (n=258) 25+/-12 (n=96) NS
Bleeding 252+/-340 (n=352) 282+/-364 (n=255) 171+/-249 (n=97) 0.0061

*Compared Smoker group and Non-smoker group.  NS; not significant.  **AaDO2; alveolar-arterial oxygen difference. ***QR; operation room.
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%5 Postoperative complications, morbidity, and mortality

Variable Total patients Smoker Non-smoker p-value*
Total complications 96 (26.4%) 81 (30.7 %) 15 (15.0 %) 0.0024
Cardiac disease 6 (1.6%) 5(1.9 %) 1(1.0 %) NS
Heart failure 1 (0.3%) 1 (0.4%) 0(0.0%) NS
Arrhythmia 6 (1.6%) 5(1.9%) 1(1.0%) NS
Acute arterial occlusive disease 1 (0.3%) 1(0.4%) 0(0.0%) NS
Thoracic disease 82 (%) 70 (26.5 %) 12 (12.0 %) 0.0031
Respiratory failure 6 (1.6%) 6 (2.3%) 0 (0.0%) NS
Pneumonia 6 (1.6%) 6 (2.3%) 0(0.0%) NS
Pulmonary leakage 47 (12.9%) 39 (14.8%) 8 (8.0%) NS
Bronchial leakage 10 (2.7%) 10 (3.8%) 0 (0.0%) 0.0484
Chyle leakeage 10 (2.7%) 8 (3.0%) 2 (2.0%) NS
Empyema 7 (1.9%) 7(2.7%) 0(0.0%) NS
Atelectasis 3(0.8%) 1(0.4%) 2 (2.0%) NS
Pulmonary embolization 1 (0.3%) 1 (0.4%) 0(0.0%) NS
Morbidity & Mortality
Duration of chest chube 6.7+/-5.0 (n=322) T.1+4/-5.4 (n=235) 5.4+/-3.3 (n=87) 0.0042
Hospital stay (days) 15.0+4/-16.2 (n=345) 16.5+/-18.6 (n=250) 11.0+/-5.4 (n=95) 0.0045
Operative death 3 (0.8%) 3 (1.1%) 0 (0 %) NS

*Compared Smoker group and Non-smoker group.

NS; not significant.

# 6 Postoperative complications without unsufficient data

Brinkman Index Total complications

Cardiac complications

Thoracic complications

0 (n=100) 15 (15.0%) 1 (1.0%) 12 (12%)
1-399 (n=19) 2 (10.5%) 0 (0.0%) 1(5.3%)
400-799 (n=58) 18 (31.0%) 0 (0.0%) 17 (29.3%)
800-1199 (n=80) 25 (31.3%) 3 (3.8%) 19 (23.8%)
1200- (n=107) 36 (33.6%) 2 (1.9%) 33 (30.8%)
p-value* 0.0085 NS 0.0039

*NS; not significant.

B2 fifife B & O BT EA & HE DARET

53



AAZESSHTE FE545HE25 2010F (FR22F)4A819H

X1
MfE KL — 2 EETORMERYT . BRE L — 2 irkid, FFBUE
M3 R. BIEEINK4IBEDEENZH >

[ INon-smoker

g - B Smoker
:3; 25%0
E 20%+
15%
10%-
Sop
0
1 3 5 7 O 11 13 15-
Post operative day
2

MBI £ R T, FEREE CIaMiE8 BB . BUEE T3 12
HEICE—7 %307, SEOBEERTIREXD Y AT L L,
DPC Tt h <. MEWRISICAREBIEEHBL TWEEBhh 3,

B [ INon-smoker
Z ’ I Smoker
S 5%
=3 25%
]
& 20%

15%=

10%=

5%

0°
2 6 10 14 18 22-
Post operative day
3

WHRSEFIIRERT . FWMOETEL ETOWER L TOELA,
FERTEE DEHS FAEGFERIZ73.4%. BEE TI3609%THY)
(p=0.06) BUB S EHFHIRICOHBERETEANI 55 EBbh 3,

o .
1] = :
E P=0.06  Non-smoker (n=100)
2 o 73.4%
= '
% | i
6 Smoker (n=264)
| 60.9 %
4 !
2
0] . T T T T f T
0 12 24 36 48 60 72

Months after operation

BT BB E O B A HHEDRRE
54



AARZEESHSE E55%25 20105 (FK225F)4A19H

HBbhsd, &3afh iz B S &2 Wik
HBHABY, O LIIMREICRET ZBEEA, XD
—J. EITLRETZZ L, F2nICL). &Y
HEAT L72RB T Bl 2 I ZWRERE - ) v 3 fifnie e &
TP & R B RETEASEWZ & OFBIE LD TIE
LD ) Mo WEFIT S B E G Tl AL
B OBBED S P ICH KR TH o 720 BUEE T I
B DML L Cld i e d o 7225 HH S 0OH
HTIEY, WL OR T ERESHEmY 5 & Sh,
A OREDIZIZMMREEZ SN, 2. EMIEZD
e\ AS, B X o B AR & S I B /N Al 9

KA (X BEZ DA TRDON, EHITZFD
B ® Brinkman Index (1 H B2HE AR x BLREAE ) 1%
400 PL 1 TH -7z (600~ 3,600, F3J1,322), Early
stage Mg Z AN LS /T 09 ? TR L T,
HEEZ T A MBHRB AN EELONDL, 2
WNKZEZZLEBRECBERSE2EDLI LD
BAaA OB MR, BUE, iR CT M2 b ¥ K&
Loodh ). X RIoBRE Tz M3 %05k
P3d %o FEMIHE M AR & BB ITHW T
22 LHEETH S,

m%®%%%rﬁbfi BUEHRA BV THE

ZFEV,, %D THH o720 % VCIZHBARRL,
Oih%%ﬁ%ﬁi®rM#éwga Wb, O
H X Barrera® 5 OMFIT KT %, Ml & OHEE (U
BE - PEAFRE) O TIXMREICEZIZRD LS, 4l
DOIEBITIE, Wli%UE - PR 28 - Wk - BRIHPER A%
DEPHIBMERE vs IEBMERECEhEh 416 (15.5%)
vs 0B (0%) - 12851 (4.5%) vs 0B (0%) - 8B
(3.0%) vs 781 (1%) - 164 (6.1%) vs 114 (11%)
THH. R Y BEIC XY SN2 & o P I li %
BOBMT 22 3WSNTH D, KA IV ERY
R B AR A PHIEFELE L TR aiiE
DOWME CHEZEET S LIZEETH Y. 4
PR E U TIEAFEIZ L THRAE L Z2Mmr & e IS L
TENTHip - WBEEIREZ PHT2 2 IC%0%
FRHIER S R,

REE B L Cld, WIS 2 <L ARk Z JRR IR
BB TR - iRt O G PRIE IS D W T b RETASITRE T
Hotzo GHEOIEBTIE, MhEOHECE LT SR
LAFRD Lo T2 WHERD 5 VIINEERESROG
BHEIZDOWTHMET L7225, WEOMRETH 720 &
b, #PRIEDOEFKE 7 = Y % EOFIEAF
DRiEGT % 3 ML ELEE L22iER, $HEHvId F—r83

¥ OFFHEIRIES S LB TH o TER E Lds, 20
Bty Wil L DA OIILE ORERI 3% < (BREH
49.2%. FEBEH 34.0% p = 0.0091). ZIUZRREER
BEORBL %2 ONA720, Sl HMih&PHEE LT
EERAL U720 ULy A RICBEE A IRLE O %E ) 2
% . MBEBCTRS 2 »5 L Bbhb, o
B T, BMIDEIZ & 0 W ARSI A
ZARD7H GO 2 BERIIZE S 57 BMI Ol
WiV R KL Bl R 133 L, B O
MWPER L LT, B L LAEZHLET 22 LIdE
BTH 0. RAC2HMLL Lo A0 &% 2 T
WA TOAMBMBIECICE YL THY (1
~27H) i G DR T B A 4 58 R L
OEMI I HFH TH A 9 271416~ 9, g JH [ o A
WX DG DRRE OB X IEREH L NV L7z
WHEDH DY, FlEZFhud, B - Wi o
PERMICBE L CTHB Y . e v i s oo fa B34 m
Witk DWEHIIIN X 2 M - MikDOFEKEEEZ dh
%YW, SBOWMETH, R EHEE Wb o
O D B AW BRI R S Wb, FAICB LT
. B RA IS L T FANIER - AN R AR R
AHBIIER L, WiiLE S A EICE VR TH - 7205
—oPFEL LTl early stage FEFIAD W 72D T
DY LIERNZ L, TOL ) BERCR 2L BD
nas,

Wi AEPHEICE L Tid. WS »ICBEE oMk &0k
FEQFGIERIM U, B Z 0K 2 5 0H G THRAEL

720 R Y MGG IHEDBEED R < I OREF T
tiﬁh R ST D BE DS A o 72 K72, ﬁﬁ?é
RO o T2h MEOBBEA F T %2R L,

ixgﬂaié%m@ﬁW#gwkw5%@§%6
Libhs, 61T, WEGIHEIIBEARK. BN
{21d Brinkman Index @I & O EEALZHIM L 72,
Brinkman Index %3400 DL 1 CTHh UL, WPREEPHAED
BEEDSIEREZ DR 25 L R R RTH o720 F /2,
R TR I B <L 3 SITE MR
DHERHLPITE N & D, MikOIPRERDO G
EDRD L VIHHTH L0 b Lk, EEREROMHE
HOHEICE L TRMEEICEZRED ZVWH DD, RIED
WU C & DRE DB R W 233 50 FEBIDE <
L, HEBENTL LEBbh s, HALRIEFMIC
BIL Cid. i oM LERESG ORI $ 2 it
HHAONO B AGHEEIEEE L RITT L
ZZbNb, MRGIFFMICEHL TDSHOKRT

B2 fifife B & O BT EA & HE DARET

55



AARZEESHSE E55%25 20105 (FK225F)4A19H

VA RIS S O B A5 < AR IR AR LS
Z N DG BRIRO MG Z LT S5 2 LA E R
HWTHs9o Gl 6FEFDOMWEAL, 7HEH O B
ZRDID, ETHEIWWESEELTBY, F,
FTRTEBME TDH o 72 (WA 4 656 O3
Brinkman Index i3 1,160 TH - 72) . REOHAE. RE
TWEDO AP X 0 IR % 5F LI 4, £ LT
FECE LM A /2 & o7z B EGWE GIED D
PR S TR TH ). FrA RBPEFH IR Y
JE AN A PN U YOX: (0 Y Ui NN FE AT Sy
HBHTH 9o

Mt OFGEICE LT, BZ R T Ik s s
HPHED LW LIZME LT F L — B AN,
WCHERS U720 FERRMEE CIX PS4 H, Bl I3 FY
TA1HTH o 7o Mkiak & ik U CARMR Tl misE L
b FL—HBHHAEVWERDNEA, B E
LT/ LT d o ) &S5 #Ris & MRk
AT TBO FRITX DBEMA 5 ORIEAEIL L 72
SEMRBEEND, L. Mi%30 HUNET L &
% X 9 e HIEW i A PHIE X RIS 1 e o 720
AERHE F L — BRI E LRl of &
WIER L7z BUETIZZ U =)L - 7S A, DPC DA
W& ) RO I IS IR L TWEH, ®
() B X 0 B R OB - WA OHE OB -
HEFEHBOER 2 &I & ) AT 4 RHE T 4 B
ThHEEbNL, BEAROW . WO ICREE
HIEIZEE DS DT R D5 ) 0o Al RO ELA
MARL72S, R ) BEZEOFHRIIIEREBH LD b
T, SHORRIEHMICZTANLZREDLDOTIER
Vo D F D, BRI OFGRRHEYEH O# G %R ED
BEBERNTCHIELZD0TId R HillcaEs
272D TH L0 57, LrL. BRENLH
R SHW§ 5 &, 130 BEZ N LE TR 2%
Ay F2AMS2DOEGHEDD, Witk oA IX
AT AN H B LEZ B

Wtk & 7 B DSBUEIHE B XS B A REE T o4t
FHIGTGEHE TIE & 2 I B P A BEREASHE I L T
ALEEL 2 SO AL Rk T PR b Rk E Z 2 5. W
iz, BEHZ LR T20HETHY ., R ¥
NABLR BT B % EEMEIGE) % M 2 2 < kBT S
CLDHEELEZ D, BHIHEDH->THLL, T
H5bo

EbWIC

Lrlnl, BT B IR VRIS X 2 AR
WIAEPHEICOWTH Lz, HifkIcX L boax
P2T4T A TA—THONATADOMEDDH S
A5, RN B IR B2 TR L TRTO
PHREFNCH LTI A7 2 REED L EZ B, B
EBABAEHMSEZ2ERTH Y F7AWEGE
FEAZBME &, EHRBOMIMIORNSZ LIdWAL
FHETHDLEEZ TS, RAKELFZ X, ZTEHH
B X ) I H O E TERBET 2N TH S
FNAZELTILEIEDRITNERST. B
PESH E B OB b M { 37X AT & kBT R &
Thbo FEhiE LT, iz B, HHFEED S VIEH
BT THLEMAZ TEX VBT, HHVIEZOFKE,
FOREZDLILIFFNETHY, COLIBAL
AEMCEXTBMLTCVILE, BRAAGBFEE
LD EREISRBTAILETHA . Mz IRY
T5Ih0, HEHE - EWHRCL>TRALT
4 T ELRITIREED D0 SRR RS D
HHHN ZFD LD BRI LTMANR R b R igE )
ETHEH), BIIEZOOEA AL DBMWIML TR
&EThH5b,

SEXW

1) HEE W HRAOZE 7 ¥ R 1 EASE) A
FHICL DL HMaF— MFEL Y. #2005,
87:1915-1932.

2) Huxley R, Jamrozik K, Lam TH, et al: Impact of

smoking and smoking cessation on lung cancer mor-

tality in the Asia-Pacific region. Am J Epidemiol

2007; 165: 1280-1286.

Mannino DM, Aguayo SM, Petty TL, et al: Low lung

function and incident lung cancer in the United States:

data from the First National Health and Nutrition

Examination Survey follow-up. Arch Intern Med

2003; 163: 1475-1480.

b AR 1980 AEPE SRR BILAE IR AT

OBHFFE (NIPPOM DATA) . H AESR 7R 1997;

31: 789.

SO IE BN B SR — AU - iR R

—. A3 2006; 48: 53-58.

Mannami T, Iso H, Baba S, et al: Cigarette smoking

3)

4)

5)

and risk of stroke and its subtypes among middle-aged
Japanese men and women: the JPHC Study Cohort I.
Stroke 2004; 35: 1248-1253.

B2 fifife B & O BT EA & HE DARET

56



AARZEESHSE E55%25 20105 (FK225F)4A19H

7) Moeller AM, Villebro N, Pedersen T, et al: Effect of
preoperative smoking intervention on postoperative
complications: a randomised clinical trial. Lancet
2002; 359: 114-117.

8) Demars SM, Harsha WJ, Crawford JV: The effects of
smoking on the rate of postoperative hemorrhage after
tonsillectomy and uvulopalatopharyngoplasty. Arch
Otolaryngol Head Neck Surg 2008; 134: 811-814.

9) Taflampas P, Christodoulakis M, Tsiftsis DD:
Anastomotic leakage after low anterior resection for
rectal cancer: facts, obscurity, and fiction. Surg Today
2009; 39: 183-188.

10) Cooke DT, Lin GC, Lau CL, et al: Analysis of cervical
esophagogastric anastomotic leaks after transhiatal
esophagectomy: risk factors, presentation, and detec-
tion. Ann Thorac Surg 2009; 88: 177-185.

11) Koike T, Yamato Y, Asamura H, et al: Japanese Joint
Committee for Lung Cancer Registration. J Thorac
Oncol 2009; 4: 1364-1369.

12) Kometani T, Yoshino I, Miura N, et al: Benzo
[a] pyrene promotes proliferation of human lung can-
cer cells by accelerating the epidermal growth factor
receptor signaling pathway. Cancer Lett. 2009; 278:
27-33.

13) ZRHEZ, TR K, WTERIA=RE, (2> © B sdbe
TBIE B & 2 B & i o R B2 O F 78 —
iR 1 OO MLRREL 5 & OB L & BLRE oD B AR —.
P 4 AF BE B A O FE M I FZ84E 8 ¢ 109-115.

14) Barrera R, Shi W, Amar D, et al: Smoking and timing
of cessation. Impact on pulmonary complications after
thoracotomy. Chest 2005; 127: 1977-1983.

15) Suemitsu R, Sakoguchi T, Morikawa K, et al: Effect of
body mass index on perioperative complications in
thoracic surgery. Asian Cardiovasc Thorac Ann 2008;
16: 463-467.

16) McGowan N: Surgery and smoking. Semin Perioper
Nurs 1999; 8: 146-154.

17) Lindstrom D, Sadr Azodi O, Wladis A, et al: Effects
of a perioperative smoking cessation intervention on
postoperative complications: a randomised trial. Ann
Surg 2008; 248: 739-745.

18) BUMRKRERE, M3 © AU O WP R L. W Tk
7 F A N, pp286-295.

19) AFEBL @ BRI - FARMTESOBRAR. R0 DH
WA, ppl088-1092.

The perioperative complications for smoker-patients with lung cancer
undergone pulmonary resection under general anesthesia

Ryuichi Suemitsu', Sadanori Takeo?, Hiroyuki Tanaka’, Masamichi Nakayama!, Kenkichi Hashimoto',
Kiyoshi Tanaka!, Kenichi Nomoto!, Hiroyuki Orita!, Ichiro Shima!, and Yasunori Iso'

Running title
surgical results for smoker-patients with lung cancer

Background

Smoking is perceived as a potential risk factor in surgery. We reviewed our experience to evaluate the relationship

between smoker with lung cancer and perioperative complications in thoracic surgery under general anesthesia.

Patients and methods

We conducted a single-center retrospective evaluation of perioperative complications (2000 ~2005) in surgical
lung cancer patients categorized by smoking history: Smoker; 264 patients and Non-smoker; 100 patients.
Preoperative complications, surgical methods, anesthetic methods, operation time, length of stay in the operating
room, and intraoperative and postoperative complications were investigated.

Results

Statistical differences of preoperative pulmonary functions and complications were not observed between the 2
groups. Operation time, length of stay in the operating room and bleeding were significantly increased with Smoker.
However, intraoperative complications had no statistical differences between the 2 groups. During the postoperative
period, a significant increase in thoracic complications, especially pulmonary air leakage, was recognized in Smoker.
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Duration of chest tube and length of stay in hospital of Smoker and Non-smoker were: duration of chest tube; 7.1 and
5.4 days, respectively (p = 0.0042) , length of stay in hospital; 16.5 and 11.0 days, respectively (p = 0.0045) There
was no difference of operative death between the 2 groups.

Conclusions

Postoperative thoracic complications of thoracic surgery significantly increased with Smoker. Duration of chest
tube statistically extended in Smoker, and it led to the extension of length of stay in hospital. It is thought that treat-
ments for smoker-patients with lung cancer have a dramatic effect on a society. Based on these results, it is important
for smoker-patients with lung cancer to be a smoking cessation.
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