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ABSTRACT —— Objectives. Wedge resection (WR) is often the preferred surgical treatment for poor-risk primary
lung cancer patients. However, there is still some debate regarding its indication. The aim of the present study
was to investigate the surgical outcomes of WR as a compromise procedure. Methods. The study population con-
sisted of 93 patients with primary lung cancer who underwent WR as a compromise procedure from April 2007 to
March 2020. We reviewed the clinical features and outcomes of the treatment. Results. Complete resection was
performed in 84 patients (90.3%). When stratified by pathological stage, the 3- and 5-year overall survival rates
were 74.7% and 67.3%, respectively, in the stage IA group; 66.3% and 41.4% in the stage IB group; and 48.0% and
24.0% in the stage II group. Sex, histological type, and visceral pleural invasion were recognized as prognostic in-
dicators. However, the prognostic impact of tumor size was not clear. Twenty-nine patients (34.5%) developed re-
currence, including distant metastasis in 14 patients and locoregional recurrence in 13 patients (including 8 pa-
tients with stump recurrence); both types of recurrence were detected in 2 patients. The morbidity rate was 9.7%;
however, there were no serious complications. No significant difference was found in morbidity in comparison to
patients who underwent intentional WR. Conclusion. WR can be expected to achieve acceptable surgical out-
comes in poor-risk stage I lung cancer patients.
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L BHIC

BEZEBIBRASTEINT & v ) R 7 ORIFEERNIZ BT
fE/NFANL— D DOEHGRIUL TIlE D 255, T o#In iR
PEAHMETH S, LD bIFEIRYIER (wedge resection,
WR) I EEOYR~— Y v »/SEigkiEfipl 2 &
DNEIE I FLH A S I BEV) B =0 X3 B) B2 45 2 il =X
D SN, etk MEEELZ RO PFLAES
WAXThdHD. BETEIFHHFWIYEETH 2 WR
Z MiREC B D fEAT T & 2 WIIFEE SNSRI ITEA L,
I KR O FEEVEDOMR & AR BEIRAF IS S D T & 72 MM
i /NTFAR & LT WR O IRHEBURE & 72 7 BLI IS IENT L
7z.
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MR R e EORAEEOBINE S, NiZEYI BRI
PR & FIWE S 7o) A ZIERNICB W T, BRZH Y
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AR EM 7 &b AT L TREMICAT - 72, g FaiiHs
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5 IR OBZW 24T 5 72, MifRkZR oA % H
& L7z H o WRAARTFZER G20 5 BRA L7z, 4l
B PHEIETATICREE LT o L, JCOG 4 & e 2%
# (Clavien-Dindo 47#) T Grade 2 L LD b DIZD &R
L7z iR O EIE$ 5 2RI MR PRIGE Z 12D W T,
itk 1M Z B2 5F 22— FLF—Y2E L7200k
L 7. eAF# B 1E Charlson comorbidity index (CCI) %
JHWT2a 7 L LE i L7zt ZofoRT-& LT, 4E
i, PR, SRR, MRRALARZAY, BRI, AiinEE L
TOMYIBROF M, performance status (PS), BZHJEE D
A, PATIER, Wik B L — U RFERIC EE 24T

72 EAFESRIE TN IEAT H 2 % H & L < Kaplan-Meier
ECTHIM L2, MEMRITICB U % 2 #EM 0 iRz i 2
W, AR OMEIZIE log-rank e 2 H V>, p 2% 0.05
RGOWE AT FCHEZED D & Lz, &4EFICH
T % PHRNFENTICIE Cox EBINYF— FEFTVIZL S
WA mB XS ERAEFONT 2 HW Tz, B, Rzt
SREHE L 7 —MHEAREROKE 21372 UK
7 155 R02-023).

B R

2007 4E 4 H X 9 2020 4E 3 A £ T2 M CTUIBR S L7z
JESS TN 439 oo 5 B, WR DJitifT S L7z H X 185
Bl (42%) TIH -7z, PFUIRBAOHME N T (FEAsEE) 23
92 B, {HARAME T (HAREE) 2593 B TdH -7z, WR
DHEAT E 7z 185 B o B AR 55 B 24 11975 5t [N ¥ % Table 1
R L7z, BRI R I LA RIS B DL L, P
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BEDVH BT Do 72, ZIMRGEE O WATF % HAR AN
THTHET 12 BIFED, —IiTET WR % MifT L7z D 4 6,
[ e < WR 2 fifr L72d o 66, A =i
WR Z AT L7z D 261 Th -7z, WiIPEIC WR % fEfT
L7250 3HIEED, Wi d — IR T S
72, WRRIOHR /MBI B 2B O T & LTtk
PSHAT STV ER 2 14 B (ZEYIRR 13 B, WR 1 61)
b7z, B, MR WR BEOWEREIIE, £ E3EA
BHIEmDBEL L, AHATFEE26 6, /£ EZE18HI, ATH17
B, LAHZE6HIE VI NETH - 7.

TR B A /N ToA4h 0 38R S 7z B, RGBS AE A% 43
BlEied 2 <, Z3EMiRE 26 B (MR 12 B, SEREME 14
), CHEREREE 13 B, Al O BESE 12 51, U
FKOPEFEILB, S~ AHS L (BREHZOMHE) 5
B, EEEOWERE 2 61, BEEOBTE 1 I Th o7z (E
#Bd 0) (Table 2).

AR WR BEAR 3 3 X 085 4R 751Z, BIZIR
YLl 32 % HIZBWT, ZHREN 69.7% & 56.4% T >
7z RHIDBNWEBEE E AT 4 &, TA B (n=54) » 3
B L OS5 AEEERDIT47% & 67.3%, TR 33 »
H, IB#] (n=21) 23ZFNZN 663% & 41.4%, HHELF
I 26 » H, T (n=12) 2%48.0% & 24.0%, L
M 19 » HE WO KR TH - 72 TA W& 1T o HRK
NIRRT A 25 % 580 72 (Figure 1). NOMO SEf]
B TEEEINCHE % &, JEHE 1.1~20cm £ T
DIA2 WA (n=31) D 3B X OSAEEFERH; L BT
684%, "W RIAEAEHIM 30 » H, 21~30cm ¥ T® IA3
WIBE (n=23) 2IZFNFNT77.3% & 62.0%, H AL
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Table 1. Clinicopathological Characteristics of 185 Patients with Primary Lung Cancer Who
Underwent Wedge Resection for Limited Surgery

Limited surgery as

Intentionally .
limited surgery a compromise p-value
(n=92) procsdure
(n=93)
Gender <0.0001
Male 38 52
Female 54 41
Mean age, years 69.5 74.6 0.0001
Median follow-up period, months 48 32 0.2278
Mean tumor size, cm 1.11+0.04 249+0.13 <0.0001
Histology <0.0001
Adenocarcinoma 86 66 (adeno vs others)
Squamous cell carcinoma 6 15
Adenosquamous carcinoma 0 7
Others 0 5
p-stage <0.0001
0 11 0 (0-IA vs IB<)
IA/IB 80/1 54/21
IIA/1IB 0/0 7/5
IITA/IIIB 0/0 3/1
v 0 2
Previous operation 0.0055
Lobectomy 3 13
Wedge resection 0 1
Performance status 0.0018
0 84 68
1-2 8 25
Smoking status 0.0511
Never 43 30
Current or ex-smoker 49 63
Charlson comorbidity index, Mean = S.E. 4.04+0.31 512+0.35 0.0064
Mean operation time (mins) 84.7+64 104458 0.0232
Mean chest tube duration (days) 35+0.3 50+05 0.0075
Postoperative complications (%) 4 4.3) 99.7) 0.2494
Table 2. Selection of Patients Who Underwent Limited 100
Surgery as a Compromise Procedure (Wedge Resection)
S
Number of e Stage IA (n=54)
patients =
- Z 50 4
Reduced pulmonary function 43 E :
Multiple lung .dlseases. 26 z Stage IT (a=1 2)1;‘ ............... 1 Stage TB (n=21)
Reduced cardiac function 13
Other malignancies 12 0
Interstitial pneumonia 11 5 ' * ; 16

Old age and living alone (request of patient) 5
Severe diabetes mellitus 2
Cerebral infarction 1

Years after operation

Figure 1. Kaplan-Meier survival curves of patients who
underwent limited surgery (wedge resection), according
to the pathological stage.

There were some overlapping cases.

40 # H, 30cm #i#E 2 % IB 5 5 IIIA ¥ (n=17) #»°
58.0% & 29.0%, AR 24 » HE wWH kR TH D, KEEMICE S IAD L5720 DD, 30cm 22 5
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Table 3. Kaplan-Meier Overall Survival Rate of Patients Who Underwent Limited Surgery (Wedge Resec-

tion)
3-year 5-year Median
survival rate survival rate  survival p-value
(%) (%) (months)
Intentional wedge resection (n=92) 100.0 95.1 48.0 <001
Wedge resection as compromise procedure (n=93) 69.7 56.4 32.0 ]
Age L
>80 years (n=27) 82.0 51.0 320 NS
<79 years (n=66) 65.3 55.7 30.0 I
Pathological stage L L
TA (n=54) 747 67.3 330 NS
IB (n=21) 66.3 414 26.0 I <0.05
II (n=12) 48.0 240 19.0 ]
Tumor size (cm) L L
1.0 to <20 (n=31) 68.4 68.4 30.0 NS
2.1 to <30 (n=23) 773 62.0 40.0 I N.S.
>31(mn=17) 58.0 29.0 240 ]
Surgical curability L
Curative (n=84) 70.8 57.9 32.0 NS
Non-curative (n=9) 57.1 381 19.0 I

N.S.: negative study.

Table 4. The Univariate Analysis of Prognostic Factors

Hazard ratio

Factors p-value (95% confidence interval)
Age 80 y<vs. 80 y>) 0.5861 0.802 (0.362-1.775)
Sex 0.0029 3.527 (1.537-8.090)
Tumor size O (<2 cm vs. >2 cm) 0.8582 0.940 (0.479-1.847)
Tumor size @ (<3 cm vs. >3 cm) 0.1214 0.573 (0.283-1.159)
p-stage (0/IA vs. >1IB) 0.1336 1.676 (0.854-3.291)
Histologic type (adenocarcinoma vs. others) 0.0005 0.300 (0.152-0.596)
Vascular invasion (venous/lymphatic invasion) 0.0596 1.961 (0.973-3.951)
Visceral pleural invasion 0.0555 1.996 (0.984-4.051)
Operative curability (RO vs. R1-2) 0.1677 1.956 (0.754-5.073)
O WEHEANL LA L Td > 72 (Table 3). b, YIBRETG 12 3BT 5RO A MR S 7z,

SEHE (80 A vs 80 e LL 1), MR, JEEESE (2cm
LT vs2cm #, 3cm BLF vs 3em ), HIBRE (BJE vs
W LIAY), IREREE, DR s, B ] (0/1A
W vs IBHILL L), SWEDRTE (L3 vs TH), E4akk
DA # (RO vs R1/2) DFHTFIZD2 &, Cox N —F
ET VN K B PRI 247 o 7R A, AR C
PR, ARRAY, BRI I B TR E A AR S 1L,
WREF R BB VI T T A R OM@IN AA 5 7z (Table 4).
DA WFINTD E LRGN 24T o 7245 5L,  PERI &AM
WD, L7 F N7 & L CHERR S L7z (Table5).

93 Bl 85 Bl (91%) (2B T, i A HHLRE S W 251 T

954

BN BT DS BEb  72 720 1B ) 2 L)

BrAshidT S 7z, bl i W U B M 3R T &
I o 72, IR BRRAT S TRk &HI B L 72E R & 2

Bl 7. Zo2Wax &0, FEEEUHEE L7296
(9.7%) % Table 6 2R L7z B E LTI LIBR TGy
MO, KBERE, HiiNGREE, AR/ s~ DR
LS 72 VOSEIRE & 44 2 B, BEMII S, i RER:
%4 1Bk (EEBIDHD).

it P I X IETE AU B & Bt < THAR Y WR ¥ 84 #5129
Bl (345%) (ZRE®, ZOWNFULEREFFFE 14 B Oz
6 Bl, WIEHERE 6 51, =t 2 61), RS 13 51 (W
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Table 5. The Multivariate Analysis of Prognostic Factors

Hazard ratio

Factors p-value (95% confidence interval)
Sex 0.0058 3.350 (1.419-7.908)
Histological type (adenocarcinoma vs. others) 0.0050 0.360 (0.176-0.735)
Vascular invasion (venous/lymphatic invasion) 0.2728 1.531 (0.715-3.208)
Visceral pleural invasion 0.1568 1.724 (0.811-3.664)

Table 6. Demographic Characteristics of 9 Patients with Limited Surgery as a Compromise Procedure (Wedge Resec-
tion), Resulting in Non-curative Resection

CI\?;e Age/Sex  Histology Tur?c(l)lrl)sme T N M p-stage %l(t)rcl(t)}r?s? éﬁ]e ﬁ:g;lt Reason fs?lrrggl}—]curatlve
1. 69/M Sq 52 3 0 0 IITA 19 Dead CT Parietal pleural invasion
2. 70/M LCNEC 3.1 3 1 0 IIIA 19 Dead CT Intrapulmonary metastasis
3. 78/M Ad 7.0 3 0 0 1B 50 Dead RT Positive surgical margin
4. 84/M Sq 46 2b 0 0 IIA 21 Alive CT Positive surgical margin
5. 70/M Sq 4.3 3 0 0 1B 17 Dead CT Chest wall invasion,

Malignant pleural effusion

6. 72/F Ad 2.0 4 2 0 I11B 85 Alive CT Bulky N2 (Mediastinal invasion)
7. 76/F Ad 15 4 0 1 v 10 Alive CT Pleural dissemination
8. 78/F Ad 2.6 1b 2 0 IITA 8 Alive CT N2 disease (Bronchial invasion)
9. 82/F Ad 20 4 0 1 v 72 Dead CT Pleural dissemination,

Intrapulmonary metastasis

F, female; M, male; Sq, squamous cell carcinoma; LCNEC, large cell neuroendocrine carcinoma; Ad, adenocarcinoma; CT, chemo-

therapy; RT, radiotherapy.

v P 3E 8 5, [W A D il P AERE Y > o SRR 4 B, Wil
BN 1B, MmIER L R OB AR O BN
2B TH o7z,

MR WR B0 TATR R 3B L O KL — > &
fiE, iR WR B LA RICED? > 72 N WR
FICB W TR A BHIEIX 9 B (9.7%) 178D, PRI R
AU 4 5, BEE PR 3 B, Mgk 1B, Tl BlTH -
7z, JHARIY WR HE O 6 PiE 6 4R 38 & ARy WR #E
EPHEF AR E OMICA LR D = h > 72 (Table 1).

z 5

2010 4 BEIZ AT T FAlr 2347 Ao AL 72 JE FE Ml e 18,973
BloHE i A RS FER R X )2 TIE, #MihFl
Mo 227% (59 H WR 129%) % .59, HE/hFAio
AU R AR /NPT 51.2%, A WA /N A0 40.2% &
W AERIRE SN TS, F/z, 2016 EFEICTR S
72 I SE A 42,482 Bl D EET (B AW HA MR #4012 &
%)3 ;D &, Fi/NFAMIE 251% (9 H WR 14.8%) 1255
WRENTBY, #MiAFHOPEL EE WR 2N EH T
5. b g, #MAFMOBIRS N LS5 %
EHICHRZ TV e FHEND.

Ginsberg 54D 7 ¥ ¥ LALLM R X O, HliZE
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WMEATAHWREEZRLCHED, 2003 FET
2 511
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5. 1215 Errett 51313 T I 1203 % T A8 19 B B 451 o>
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HRRBGE 2 K E IR D 2 & & AT LIB A A & s
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BRI T ORI B W TR O WR O 5 4477
HLLT, 2cm PUTFAY85.7%, 2.1~3 cm %%394%, 3 cm
ZBRZDLLDON0% EHEL TS, ShloFk 4 DfER
TlX, FEEEEAT 20 cm LU O 5 AT 684%, 2.1~
30cm T62.0%, 30cm 2z 5 H DT 2.0% &, Okada
516 ot & [FARIZ, MEBAEAS3.0 cm 22 5 & iREK
FUIARTH o7z (Table3). BELH LTI nE kL
T, HEITIE S FEAEFFD240% ICTHD, TA B E oM
I E A 2RO (Figure 1). MR IE 2 & & 7= 4471
B X BAMTIC BT, EHEEOTFHRRATFE L ToEHE
FARWIE 2o 720, FREEMTN T D 5 iZE LI B oo 2R
DS Ze T (JEBEEE 3 cm L) T TOMRIERIZ B W
T, WRIIHRGEEZ KR E <% 9 2 & D WinHEI
TdHhDHWHEEMEATRIE SNz, B, ShTF—5IIRS %
2o 7228, IR RE OB (SE4abIBR) Ak E izl
WS 11 F ToR 9 202 51 o 5% W U E R R & Ik
SEA Y B 2 B < THARAY WR BEO G RERT & g L 72
R, VI NORIHIC B T D MR B O BRI 2%
HEICRUTH o 72 JEBFARIZHIZEIERAY WR 12 5
WRTHDHIEEZRITMRLEERD.

THAR AT I2 B VT WR & RIBEIR o &5 5
FHEBIRE T LREPICHELTEEAN T2 TW
%. Sienel 5,17 Smith 5, 18 Koike 5191 W 3 11 d TA
W D i i R B O REFES A B, KB BR 0 R AT WR
o Tt L, & 0 R AR B B L 23 v X
VIR OBENLEZ s L7z, 72, Kent 520 EHRWEI 1
W OAHFEBRERE BT D 5 > & L AL ELILRER O FE e 5,
WR B XIS EI BRI L O E o~ —Y R
ORI OYIBRHH 5 EAAEEIZH > Tzl & XD,
WRAIESHIATEIZ B W TR IZH 57 & ity LT
. L LA, Altorki 52V IEIHM M9 /INFAr & LT
WR % 3R L 72 160 51 & XIS 2 38R L 72 129 Bl oo b
BRE L AT — LV TOMREFERDP S, FBHER LN S
LRI B W CHBE B OFBEEZ RO L h o 7z L #Hidl
LTw5b. [AEEIZ Jacobson 522 1%, WM AYHE /N T4l A35
RENTFEBNZBNT, X0 EFIFIOE BRI X )
BB TEASBERIICIZEE SN S b oo, WRH 212
Bl & X3 YD BRAE 281 B OMETFE R TIEEE R G IHED T
AEERDIIR I BRI A RIS W 2 & 2RI A
Flgd & L, AR A UBRAI BE &35 & 1213 WR
EH—EIRET DI LR LTS, WEDIEAEIN
W2 X Bh%, B RRE (203 2 IR e TRl R o
HENFTIZ S H OB IETH 5.

WA AYHGE /N T & LT WR Z23&IR L 72356 0 & BFAE
F& A 32 L T Errett 51313 100 %1 @ 88 5 2 ©
21% 1238, 5 BbHEELR L DT 6% IO EMmE LT
W5, F 72, Nagasaki 52313 117 1> WR 7Ze W L X I84)

2 % v 725 /N AR AT 5012 38 W T 10% 12 5 70 A B
IE & FRW, 70 A A 72 E IS B VT 17% 12 L5
L7z& kB LT 5. fii/ii & v 2 Sl nNA ) A2
FEBN 0SS B ALEHAEROBIUNIEELZEST S L b
5. HEOFER T, k& Lo WR RATHIZ BT
DR A PHEISAESRIZ 9.7% TH 0, BifpyHi/ T o
FEAEF E OMITHRETAINA AT RO R o7z, HERB
B THI/MI & 72 o 728l & Ul RE, 2580
#, OBERERE S, MBS ORE, MIRVER 287 & 5% Ao
7205, TDX D B AR ENG L LoiZd - T,
FHEAL L7 OHE X F20 3, SFEAEMTY 75 MDA 3 4 —

MZBWT WRIZZEWEDE WX TH 5 2 & AR
TX7-.

TR /N TFAR & BAT L 72 iR mis B8 2 P51
B L TIEEaR b d 2 28, 24 i 5 & i 2 wiss £ <o
~— Y U RFTIER AR & B A RITTH
FE&LTHESN TS 2527 PLIREWZ L 1E, K2
F—MIBWTREHOKE SEFHRATELTCSIEY
FETIE R A, BEELY I LAWHR~—Y oA
XV PRICHG LTV A IEEIVRIBENTWVSE 2
ETH L. MIT RKIFGETIE Y — P 2 0 SRR I AT
L7025 7225, HEROFIEB2 X 0, fi/NPAIc B VT
Yk~ —Y Y idwmk lem L EZRERST 5 & & 2005
TWh., M FHET & L TOMRBIZTE eh o728
A0 Jfa 7210 % A e TR T- & L CAERE C & 7z aLEAE
e D6 & —F L 7.

AWFFEORERE LT, iR TomiTths I &,
BHBENT TH B &, Yk~ — ¥ OFHli2A 45
THDIE, MRILEZOBIRRTHDL I LR L,
W OPDRFENAL 7T ADD L. HFEEEDFD, X
WA & OIS B OMFTIEHE EX 5.

BRI BT B IEHmIHENTA & L WR & v 72l
KoV EHERRGRC D S L7z, TG S BT, s
RN E LT WRIZIEE 2 A BHEN % {, FRAME
D& B E B,

AF LB 5 5 H OFREAIL - = L
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