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%1 Classic regimen (Z & BHiRI{LHFEE

+ author - - treatment stage iin . CR +PR(%) - resection rate - MST (mo.) |
Burke MVP I AN2- 39 64% 56% 19
Martini MVP TAN2 136 77% 65% 19
Pujor PE MAN2 46 82% 72% 24
Elias PFL HMAN2 34 65% 82% 18
Sugarbaker PVb MAN2 74 88% 62% NR
Tacobell PEV MAN2 41 58% 44% 18
Rendina MVP T4 57 73% 63% 30% (4 yr.)

%2 New agent (T & ZHTA{ESFEE

¢ author [ stage ' CRAPR(%)
Voltolini M AN2 (media) 36 70%
Yang il 52 63%
Cappuzzo PG mMAN2 129 62%
Cigolari PVn B 30 60%
De Candis TJ " MAB | 43 45%
Betticher PDoc " AN2 (media) 90 66%
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author .~ treatment ... stage ‘n . CR+PR(%) .. MST(mo.) - p~value

Pass PE-ope-PE A, N2 13 62 29 0.095
ope-PE 14 16

Rosell MIP-ope-RT MmMA 30 60 26 <0.001
ope-RT 30 8

Roth CEP-ope-CEP mA 26 35 64 <0.018
ope 32 11

Nagai MVP-ope IMA, N2 30
ope 30

Depierre MIP-ope-MIP-(RT) IB~MA 179 64 36 0.11
ope—(RT) 176 26

PE: cisplatin+etoposide, ope. operation, RT: radiation, MIP: mitomycin C+ifosfamide+cisplatin, CEP: cy-
clophosphamide 4 etoposide +cisplatin

w4 MEIRFERCERE

LAN2 69%
B 51 45% 63% 17mo
Rice MANZ, B 42 PEx1 27 57% 79% 21mo.
Choti MAN2 42 PVFx2 42 73% 93% 28mo.
37%:5yr
Eberhardt MAN2, IB 94 PEx4 45 53% 20mo.
18mo.
Friedel A, IB 93 PV 36 (seq) 69% 64% 24%; 5yr
Cyjon A, B 57  P-oral etopo. 45 73% 53% 16mo.
(dailyP) 69%
De Candis [A, IB 43  CBDCA+Pac 50 52% 29% 15mo.
DeCamp IA, IB 105 P+Pac 30 (pre) NA ‘ 939% 27mo.
P+Pac 30 (post) :
Galetta B 39 PF 50 549% 56% 23%; byr
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A TSP b & F, ST EIEER Z W 7o 2 RRRBEEORLIC - TR D, MEncik
HHR#E L Bevacizumab # 8t 45 Z L OF AR T ARBRATHON TV S, KRERNLLHLAETH
BT L\ FERIIERI OFFRE AT A EN TH DIRBIM B O AMENBEND L THTHS.

R

1) Pearson FG, NC DeLarue R Ilves, et al: Significance of positive superior mediastinal nodes identified at
mediastinoscopy in patients with resectable cancer of the lung. J Thorac Cardiovasc Surg 83 (1): 1-11, 1982
2) Martini N, B] Flehinger MB Zaman, et al: Results of resection in non-oat cell carcinoma of the lung with mediastinal



220 MOOK [HfEDiREE 2004-2005

4)

5

6)

7

8)
9)
10)

11)

12)

13)

14)

15)

16)

17
18)
19

20)

21)

22)

23)

lymph node metastases. Ann Surg 198(3): 386-397, 1983

Suzuki K, K Nagai J Yoshida, et al: The prognosis of surgically resected N2 non-small cell lung cancer: the impor-
tance of clinical N status. J Thorac Cardiovasc Surg 118(1): 145-153, 1999

Martini N, MG Kris, BJ Flehinger, et al: Preoperative chemotherapy for stage Ma(N2)lung cancer: the Sloan-Ket-
tering experience with 136 patients. Ann Thorac Surg 55(6): 1365-1373, discussion 1373~1374, 1993

Burkes RL, RJ Ginsberg, FA Shepherd, et al: Induction chemotherapy with mitomycin, vindesine, and cisplatin for
stage Il unresectable non-small-cell lung cancer: results of the Toronto Phase II Trial. J Clin Oncol 10(4): 580-586,
1992 ,

Pujol JL, M Hayot, P Rouanet, et al: Long-term results of neoadjuvant ifosfamide, cisplatin, and etoposide combina-
tion in locally advanced non-small-cell lung cancer. Chest 106 (5): 1451-1455, 1994

Sugarbaker DJ, ] Herndon, L] Kchman, et al: Results of cancer and leukemia group B protocol 8935. A multiinstitu-
tional phase I trimodality trial for stage Il A (N2) non-small-cell lung cancer. Cancer and Leukemia Group B Thorac-
ic Surgery Group. J Thorac Cardiovasc Surg 109(3): 473-483, discussion 483-485, 1995

Elias AD, AT Skarin, T Leong, et al: Neoadjuvant therapy for surgically staged I A N2 non-small cell lung cancer
(NSCLC). Lung Cancer 17(1): 147-161, 1997

Tacobelli S, L Irtelli, R Sacco, et al: A phase T study of neoadjuvant chemotherapy with cisplatin epirubicin and VP-
16 for stage Tl unresectable non-small cell lung cancer. Anticancer Res 18 (3B): 2081-2084, 1993

Rendina EA, F Venuta, T De Giacomo, et al: Induction chemotherapy for T4 centrally located non-small cell lung
cancer. J Thorac Cardiovasc Surg 117(2): 225-233, 1999

Voltolini L, L Luzzi, C Ghiribelli,et al: Results of induction chemotherapy followed by surgical resection in patients
with stage T A (N2)non-small cell lung cancer: the importance of the nodal down-staging after chemotherapy. Fur J
Cardiothorac Surg 20(6): 1106-1112, 2001

Yang CH, CM Tsai, LS Wang, et al: Gemcitabine and cisplatin in a multimodality treatment for locally advanced
non-small cell lung cancer. Br J Cancer 86(2): 190-195, 2002

Cappuzzo F, G Selvaggi, V Gregore, et al: Gemcitabine and cisplatin as induction chemotherapy for patients with un-
resectable Stage Il A-bulky N2 and Stage I B nonsmall cell lung carcinoma: an Italian Lung Cancer Project Obser-
vational Study. Cancer 98(1): 128-134, 2003

Cigolari S, C Curcio, A Maiorino, et al: Cisplatin plus vinorelbine as induction chemotherapy followed by surgery in
the treatment of stage [ B non-small cell lung cancer. Final results of a multicenter phase I study. Anticancer Res 23
(2C): 1803-1809, 2003

De Candis D, SC Stani, P Bidoli, et al: Induction chemotherapy with carboplatin/ paclitaxel followed by surgery or
standard radiotherapy and concurrent daily low-dose cisplatin for locally advanced non-small cell lung cancer
(NSCLC). Am J Clin Oncol 26(3): 265-269, 2003

Betticher DC, SF Hsu Schmitz, M Totsch, et al: Mediastinal lymph node clearance after docetaxel-cisplatin neoad-
juvant chemotherapy is prognostic of survival in patients with stage T A pN2 non-small-cell lung cancer: a multicen-
ter phase II trial. J Clin Oncol 21(9): 1752-1759, 2003

Pass HI, HW Pogrebniak, SM Steinberg, et al: Randomized trial of neoadjuvant therapy for lung cancer: interim
analysis. Ann Thorac Surg 53(6): 992-998, 1992 -

Roth JA, F Fossella, R Komaki, et al: A randomized trial comparing perioperative chemotherapy and surgery with
surgery alone in resectable stage M A non-small-cell lung cancer. J Natl Cancer Inst 86(9): 673-680, 1994

Rosell R, ] Gomez-Codina, C Camps, et al: A randomized trial comparing preoperative chemotherapy plus surgery
with surgery alone in patients with non-small-cell lung cancer. N Engl | Med 330(3): 153-158, 1994

Roth JA, EN Atkinson, F Fossella, et al: Long-term follow-up of patients enrolled in a randomized trial comparing
perioperative chemotherapy and surgery with surgery alone in resectable stage I A non-small-cell lung cancer. Lung
Cancer 21.(1): 1-6, 1998

Rosell R: New approaches in the adjuvant and neoadjuvant therapy of non-small cell lung cancer, including docetaxel
(Taxotere) combinations. Semmin Oncol 26 (3 Suppl 11): 32-37, 1999

Nagai K, R Tsuchiya, T Mori, et al: A randomized trial comparing induction chemotherapy followed by surgery with
surgery alone for patients with stage A N2 non-small cell lung cancer (JCOG 9209). J Thorac Cardiovasc Surg 125
(2): 254-260, 2003

Albain KS, VW Rusch, JJ Crowley, et al: Concurrent cisplatin/etoposide plus chest radiotherapy followed by surgery
for stages A (N2)and [ B non-small-cell lung cancer: mature results of Southwest Oncology Group phase 1T study
8805, J Clin Oncol 13(8): 1880-1892, 1995 C




24)

25)

26)

27)

28)

29)

30)

3D

32)
33)

34)

35)

AR B NMEIAGES) B JE/ MBS (2 Xt 33 TS 221

Rice TW, DJ Adelstein, A Koka, et al: Accelerated induction therapy and resection for poor prognosis stage Il non-
small cell lung cancer. Ann Thorac Surg 60(3): 586-591, discussion 591-592, 1995

Choi NC, RW Carey, W Daly, et al: Potential impact on survival of improved tumor downstaging and resection rate
by preoperative twice-daily radiation and concurrent chemotherapy in stage Il A non-small-cell lung cancer. J Clin
Oncol 15(2): 712-722, 1997

Eberhardt W, H Wilke, G Stamatis, et al: Preoperative chemotherapy followed by concurrent chemoradiation ther-
apy based on hyperfractionated accelerated radiotherapy and definitive surgery in locally advanced non-small-cell
lung cancer: mature results of a phase I trial. J Clin Oncol 16(2): 622~634, 1998

Friedel G, D Hruska, W Budach, et al: Necadjuvant chemoradiotherapy of stage Il non-small-cell lung cancer. Lung
Cancer 30(3): 175-185, 2000 '

Cyjon A, M Nili, G Fink, et al: Advanced non-small cell lung cancer: induction chemotherapy and chemoradiation be-
fore operation. Aunn Thorac Surg T4(2): 342-347, 2002

DeCamp MM, TW Rice, DJ Adelstein, et al: Value of accelerated multimodality therapy in stage A and II B non-
small cell lung cancer. J Thorac Cardiovasc Surg 126(1): 17-27, 2003

Galetta D, A Cesario, S Margaritora, et al: Enduring challenge in the treatment of nonsmall cell lung cancer with clin-
ical stage M B: results of a trimodality approach. Ann Thorac Surg 76(6): 1802-1808, discussion 1808-1809, 2003
Depierre A, B Milleron, D Moro-Sibilot, et al: Preoperative Chemotherapy Followed by Surgery Compared With Pri-
mary Surgery in Resectable Stage I (Except TINO), I, and Ma Non-Small-Cell Lung Cancer. J Clin Oncol 20(1):
247-253, 2002

Pisters KM, RJ Ginsberg, DJ Giroux, et al: Induction chemotherapy before surgery for early-stage lung cancer: A
novel approach. Bimodality Lung Oncology Team. J Thorac Cardiovasc Surg 119(3): 429-439, 2000

Arriagada R, B Bergman, A Dunant, et al: Cisplatin-based adjuvant chemotherapy in patients with completely resect-
ed non-small-cell lung cancer. N Engl | Med 350(4): 351-360, 2004 '
Winton TL, R Livingston, D Johnson, et al: A prospective randomised trial of adjuvant vinorelbine (VIN) and cispla-
tin (CIS)in completely resected stage 1B and T non small cell lung cancer (NSCLC) Intergroup JBR. 10. J Clin Oncol
22(14S): #7018, 2004 '

Strauss GM, J Herndon, MA Maddaus, et al: Randomized clinical trial of adjuvant chemotherapy with paclitaxel and
carboplatin following resection in Stage I B non-small cell lung cancer (NSCLC): Report of Cancer and Leukemia
Group B(CALGB)Protocol 9633. J Clin Oncol 22(14S): #7019, 2004

(Z B35 A)



1%13
Y7ch¥HH@H$F:

J\%HH@HmF@%ﬂ%&E (LD-SCLC Okt
tEEBOEREED) |

(L &I

MBI, TSR AOEBEESE VO TR TRREOERTH S, —HT, R batms
mﬂuru$@4ﬁ@m#$mﬁﬁ_om THEEMAS S & 3N TS, FEDTREH LSRR E DM &
EHRICEST, HUDTRIMEGRADLND LS00, WERIIY FO—LORBELESETS
5. |

LB, BEERICBEIAOWTVIR N &, JE NI & 1 S 0 C Ve r I BT & N7 fE B ST
RESNG, CHAOORBERLTLARETEEY. ChbESHE LT, IMIBEEOTROBHI I
HBHNEBITOVTHND. | |

‘¢mmwﬁwﬁﬁmag>

© 1960 £FRiC British Medical Research Council iZ 36\, /MRS OB 4RI R & FHTRR L Otz 237
oNnihD. 71 ABFMICESE SN, T3 APBEHRERICEFG SN, FREOBEIEELEA 199 B TH
S RDICK L, EHRIGHTRED R IR 300 BTH Y (p=0.04), 5ELFITNENT AL 3 AT
sfz DTN B HEHRAER S FR £ D b BERERTH - 70720, MAHREEAFHR L0 sBh TV 5 &
AN O, EFERECIVERICHCEDERBOND LBWLNICIE 72T Ehb, EIRD
3 bR BRIz Ol % LT\ 5%

vShlelds {E, Veterans Administration Surg1cal Oncology Group (VSAOG) @ 4 DD fiB{LEEED
BRO Iz & & T Ao N R BIREE 1) 148 1 % BT L7, 55, TINMO T59.5%, TINIMO T
13% T2NOMO T 27.9%, T2NOMO 9. 0%, T3or N2 Tk 36WDSFAEFELBOLNACLEREL
<. % LT, nitorgen mustard < cyclophosphamide 7z &I & 2 B OB EOLEIT A Shirn
‘} CCNU & hydoroxyurea DREMFEEZFTS & L TFEROUERALNLTHEMERD S L 5H Liz. D
fﬁ.@ﬁﬁ THRETN &, EkR a2 REE E K& KD T bDEIE/ahE & F_JFE

NM 5C 58 LIRIID R\ & O TRFMOTHERERS B 5 & & HTEW L7=C L THB.

- NETICFHIIC L BEHEEMR L &S5 & Ltz —o L. LCSG BT - 7= IR R/ Ml
BCRT 5HBRTH D, CAV W b BRE 21T - C, %) LizERI% 5 % & L O & i v
ﬁi’ﬁ’Bb’)}X}H}?{ TEFREIh 2 D IR M e s o, 350 BB &g SR, 80%75){[: ERRERIC S L TR L
Affh‘%’ﬁ SHE S PICBE S NIREGIE 144 1 CH - 7=, 68 FIDBFMAIZE D L TOHNIH 6 AL T
D W 8 AT BTN, Sb, 58 BIAEIRTIETHY, 18%1’%?& CHNCEHER B RO T
;.ﬁ,H%ﬁ%$%@%ﬁf%ot.%ﬁ%kéhtﬁf%ﬁ?%& %mm%amb & BEFD
;E“ilﬁ FHBNF, adjuvant surgery IZUERTHB L ahse. L L, BEE D eligibility {Z GJEkwT4E
BIRESDHRA > TR DI, MEAEEACDOR G & T - 7oFER OB 7§>%§ nic b 7% < mﬁaﬁ%@ B

ri



188 MOOK i DEER 2005-2006
DD Quality 122V THER AL - 7 T - 7.

3\ o A ' To TV BRI, B2 1 /AL 988 D PRI DV STV AL SRS b R R & DR & 5
CLHARTFY VATHEI N, [ B 2 /S L g o TR R DR RIS O DWEAEHLETH D, B
B T E AT RN HE - TS ZERHHLINTERL. £ LT, aRERnC Y SRS D R HNIEEK
'}rﬁ?}'ﬁﬂi@’J‘ﬁﬂlﬂélﬁﬂ’i%@&7373:]3%13"[@5@}713 LA EEZONS LKL, :

(2wl T 258 )

RS TR % 1T » CORPEHEFRET LI LI 5. FOBERBRICH VT, BIERERE 30~40%T
BB EHRESNTHAT. :

PRSI 25 &, WHO FH T, N 1) oat cell type, 2) intermediate cell type, 3) com-
bined oat cell type & I N T\, intermediate cell type & oat cell type D#E MR 7z, AL
Gl A —&1C LT small cell carcinoma LIEey, large cell DI A 4 H:-> mixed small cell/large cell
carcinoma & combined small cell carcinoma @ 3 oA EENTWwA. Combined small cell carcinoma {&/s
AT OR 5~10% % LB LD EER LhTEY, ThilH L bt a7 > LSO I
MlaiEs o o VR — v b R LCBHiEROHEMED & 0 & < 7% 5. FEE Shepherd S (3 PR R/l
FifEicx LT CRICE b dh - 7eh, CR BT RTES L7z 28 FEFNTRE LTHNMR—=VFM T -7

m%%¢ﬂ%m%@ﬁﬁm%mmiﬁ&ﬁ%$kéhfw%ﬁ,%@iﬁ%@m%ﬁ%aéﬂfma

RS LTV AY. YIRINEAS B, NG Ok L & STz - 72 b DI 18 I TH -

F=25 B0 o 10 FlIE MmO 2 vR—x vk EEATED, & IC6 FlEIE/ NMIIANGRED & AV KT
LCge, B4R 23%ICA BT T & B A= VRIROBIHITH 5 & LT 5. RO
FREFNIBEOIEH & i LT CAV Lafhn Tl ¥, BEDHRIEITE L LCHFDEEZITIA
LIETCERWA—DDORIREETH S T LRFE R LbDEEZS.

hH—o0ERE LT, IR DT DR S BB NS, /N e i D AR e AT e 03 I 55 C
BB 7m0, T & BB TR A EEbNS S LS. FD7, BEREBTH S large  cell
neuroendocrine carcinoma 7x ¥ & OEEGI AR O rHALIFLIZE SN A, Hayata OMEIC LD L, Ik
X7/ NIRRT 8 75 intermediate  cell type <#H N, oatcell type OES 3 7 - 7z, Shepherd
EIGE HIT 2\ PR SE A 2L LR T T L, REREEGID 28/35 IR & LT
g i b D TH D, ERACaE % B LA B E DS EN TRV DS, PR &R
B ER Sl ARSI D W TR R E B E A B o 72 PAE DL TIIIENSTRD bind - 7219,

BL7E 1% intermediate cell type &\ D EBUZE CTe> TS 2, JCOGO101 T/INil Il & F W = HL7c i
gloHicid, large cell neuroendocrine carcinoma 28 3ENF EEGENCick EhTW5D (personal com-
mMmmm.C@C&@,%W@ﬁmﬂﬁBtM¢M@WﬁtW%W%&¢M%Wﬁk®%K,W%#@
VEOE WS E D ICEZONSD, ThEWLLIETS ST REEME E OFIRAE L T s

il i )

%@EﬁNtibmsmﬂb%@%ﬁ%%%mk%ﬁ%%ﬁé:&%mﬁb,¢MMW%T@@WM#W
T Te I EEERD BNkl ISR B W TH %o ¥ i 79, Shepherd ©id 63
%®$MMMMW%M%H%K,muCAV%G:—xwﬁﬁéct%ﬁot(k%%&@ﬂﬁmmwtm
%ﬁih%%‘~%TMMWMMM%%MWQM%W%ﬁbht.$W$ﬁﬂ%ﬁﬁ3ﬂf,5¢ﬁﬁmm
b b T E TV B A, SEHIEREIOIM A 11 4R T R O 4] L 1 ARAY & e DR T X DAPSIAN
S As, VR EAEOIEE & S 4/l 1743 stage T C 191 & 48% LN T/l LA L, stage Il &I o5

3

(i



SRHEDMEMIEOARES (LD-SCLC ORHELEREAROERE 51 189 |
®1 FREIC LSRR
%
* Shields® No. Various chemo.
"~ 5-yr ‘ 51% 20% 3% 28%
Hayatal®) No. Various chemo. 27 6 39 72 .
. S5-yr 4 : 26% 17% 0% 119%
Meyer!? No. Various chemo 6 4 10 .30
5-yr >50% 50% 0
Shepherd!V No. CAV 19 24 20 63
" 5-yr , 48% 24% 24% 31%
T Karrer'® No. Chemo+-RT 63 54 40 170
5-yr : : 61% 35% 35% '
- Maccharini'® No. Cyclophosphamide, epirubicin, etoposide 26 13 42
) 5-yr 52% 149% 36%
REE Tsuchiyal® . No. PE ’ 40 8 18 61
cell 5-yr ' . T3~67%  38% 39% 57%
£ CAV: cyclophosphamide, doxorubicin, vincristine, PE; CDDP, etposide ,
e

Cumu lative survival

0 360 720 1,080 1,440 1,800 2,160 2,520 2,880 3,240
Survival time (days)

1 JCOGII0L (21T B BREREAM © /- UIBR + FBBH{ L2
EDRIED '

iﬁ@i\z\fﬂ% 24%THD, WRDIT SDTRAD 7. FOMIC b4 < DFHEILEERRRIC O\ T DR
EHRZENTOS, WENLEWERIChk BIEAOERMAL S hi b D% retrospective [ZHE L7z %

TBY, MRCEREOERERLOP LS POBERICRRIFTLODEELS. B/, h oD
2 YIRL 1207 T/ & ZBHF S N7 b DTH 5 7= decision making IZI3F 545 Lt —
U7, Shah & 4312/ MR LW S NYIBRETAE &I S 72 30 BID > b 28 il & F 4l L TR (LSRR EE %
Thlad o 7o 246D 5 EAEFIL 43% ThH D, EGlZ BNIFIRAETH S L LTW5B. ThDDIEMI

- GIBRATHE & T X 7z stage T /NI & S8 1c 75 TN & 2l S N EGIARAE LT
1% Lip L, Z0&MOREL 5 EERTET% & BRIFTH D, R RS U stage TA, 1B @ 5 4R4E4F
Bznzn 73% & 67% Th - 7 (E 1. BEIESNA+5Th 52 &%, prospective 72 lEHKHAMRTH D,

;;ging DIEMEE R &, F— % DEFMRE. —HT, cstage Il & X NAFEGIDO 5EEFH 13% & 1



190 MOOK fhfEDERE 2005-2006

E2 WAL £ B AR

1
Author SI\i;r Adjuvant Stage I Stage I Stage 1T total

Shepherd®”! No. CAV/PE 7 9 22 72

5-yr 70% 35% 15490 © (38 UIkR)
Lad" No. CAV 70

5-yr , 209 (2-yv)
Eberhardt! No. PE 40 8 18 v 61

5-yr | 73~67% 389% 39% 57%

CAV: cyclophosphamide, doxorubicin, vincristine, PE; CDDP, etposide

5 DV et AL SRR B AR O FE & i % LR D17 < b D iz, 5o o EENE RS
SWTCRUEEIRE (T T BN RS SIRE R 1T 5 O EMEELWTHS D,

4 |imE{ERE )

~ Shepherd &% CAV &—#F PE %& i\ /- iR {c LRk AT - T2 1R, %Z{I“T%?ﬁ 5T L aRAAKD. R LU
FEE L O/ R TR B OE ML BRI S N, mmﬁAﬁéht. SRR X AERYEIT 80U TH -
7= SEHT T o 7D 57 1T, YIBRATAETH - 7= DI 38 14l (52‘/)) Iz Lﬁ*ﬂ' i oo, BEVIRTSH
FoEE O CLE 1 1T R B A IR S T b e BIBRTTEEZS » 7 fERI T Tl 9L BDO LT & 36% D 5 R4 H
MRE SN, BB D hAE M 5L BT L a5 7. o, fitk stage I (n=7) T 70%
AR *ﬁdﬁﬁ%?{f B L2, stage T~ OFHRIZRETH 0 LFERERDO IR VoE 24T\ & il L
TWB. KEDREMM CAV #HESh TR0, KM TS CHE AT L eBET S L, BEONE
HIIaRE & H~ B b AR intensity (472 DBV LFHIE & E 52 /a0
Eberhardt &% PE = & % chemotherapy #% (stage IB~TA) » L ¢ |E chemo-radiation # (stage Il B-
) TR B % P B 2 FHRER A 1T » 72, 1991-19954F DI 46 FEGIA TR SN, 12 25 stage 1B-
TA T, 3402 stage IB~WTH»7. Db 32 BUSFHliAE X nieh, EEICER SN0l 24
<, AP ENADIE 23 I TH - 2. KEBIATH - 721 & i b E A IR T 36 A A, 5
tﬁ(4mﬂ(ﬁ9tkwhbtm sk E N sc 23 Bl b FHEAFE 639 T, JEWIG (L HIEE Y
Mk &ds) O5EEFT 22U TH>7c. V—F VIC prophylactic cranial irradiation % 30 Gy T- T 7zl
Lidmb bE, SEeUIMREENIO 23 itk 9 PUCH AL LN, £DIH 8 {51 23 FP R A R D B DR FE T -
t-%ﬁ%@ﬁ@ﬂA@%%Lf%%C&T%U,%ﬂML@ﬁMTp@iO&&L#HEﬂtL&JT

S NE D L THD.
5 S HREFBEARE)

ANAELE AU I L3 &, KA IRl ifk % Yhi b nidabinm b
@owfim%ﬂ#&&mtbk,mmmﬁféfmtwt,%%%$W%f%65.tﬁb,%wmmf

OYITIE DR A ET B LI LR EN ) TH A T &, MHTHAHE V- TRWEHZ
WS O BN & LCiE, BLEDAEITid CDDP+CPT-11 TH 5 &5 2 BRTWAY, Z0fz, i
W5 R s & LT CDDP+CPT-11 & 10 5 & & AP HOBGHT D 7ahs 50 & D kWi s 5 080
HHD. Lf) L, FhAUefui: L%z 5N T35 PE 2B+ 5C EMTEBNE DD IR Q2R ot
B A 13 = LA B 8 2 TSI TH 5 L Ibh B AR b S e Bk L 0 inter”
group study %«"Jnﬁ“% L4, Xl#Tik CDDP+CPT-11 % PE %% B b0 DR B AT

ok

z 5. il

9

10

11



AT NMRAEE O ML (LD-SCLC DESHREFREROBERESE) 191

m@f,%@ﬁ%ﬁ&éhf@%f&waﬁﬁm%MKW%fﬁa.Cmm+cym1@WMP%ﬁ&@-
Hﬁ%%ﬁﬁ:&ﬁ%m@wk%i%ﬁ,wm%%%G%W%%ﬁwaO%kLTM%t@uﬂf@ﬁ%
LRI B L TERVTHS 5, |
—ﬁ,ib@ﬁttﬁ%mPE&emxammm%ﬁmﬁﬁﬁm%m%ﬁwmzacaﬁaﬂfﬁéa
Emmum5@$%L1m5ﬂ%h%ﬁﬁttﬁ%u&<,it%m%ﬁm¢5:aﬁ%%@&%moaﬁ
5#85#EO“T@:VtVﬁZM&M.M%%k%ﬁ%%ﬂ%ﬁ%ﬁmﬁéc&@%%%&5%%%&
ﬂ@ﬂKM%%K@%M%%%T%E@ﬁ*T%%ﬁ,ﬁ%@%%ﬁ&&<ﬁ%ﬁ%??%@ﬁﬁ$ihf
wn,oo :
mﬁﬁmLA@XMﬂﬁmum@fwim%ummmﬁﬁﬁ%ﬁb:&ﬁﬁ%&éhfn%ﬁ,%mmn
k%ﬁ&%?%:&@ﬁ%KOMTe?—ﬁu@aAE&<,%%%éht%@f%65 

frhs
i %
1) Comparative trial of surgery and radiotherapy for the primary treatment of small-celled or oat-celled carcinoma of the
bronchus. First report to the Medical Research Council by the Working-party on the evaluation of different methods
of therapy in carcinoma of the bronchus. Lancet 5 2(7471): 979-986, 5(2): 979-986, 1966
2) Fox WSJ: Medical Research Council comparative trial of surgery and radiotherapy for primary treatment of small-
R celled or oat-celled carcinoma of bronchus. Ten-year follow-up. Lancet 2(7820): 63-65, 1973
5o 3) Shields TW, et al: Surgical resection in the management of small cell carcinoma of the lung. J Thorac Cm'(lz‘ovasq Surg -
xh 84(4): 481-488, 1982 :
. 4) Lad T, et al: A prospective randomized trial to determine the benefit of surgical resection of residual disease follow-
EFF ing response of small cell lung cancer to combination chemotherapy. Chest 106 (6 Suppl): 3205-323S, 1994
0% 5) Pignon JP, et al: A meta-analysis of thoracic radiotherapy for small-cell lung cancer. N Engl J Med 327(23): 1618
mHL 1624, 1992 . » .
a5 e 6) Warde P, D Payne: Does thoracic irradiation improve survival and local control in limited-stage small-cell carcinoma
~of the lung?A meta-analysis. J Clin Oncol 10(6): 890-895, 1992
' 7) Turrisi AT, 3rd, et al: Twice-daily compared with once-daily thoracic radiotherapy in limited small-cell lung cancer
IB- treated concurrently with cisplatin and etoposide. N Engl | Med 340 (4): 265-271, 1999 '
1B- 8) Takada M, et al: Phase Il study of concurrent versus sequential thoracic radiotherapy in combination with cisplatin
4 7l and etoposide for limited-stage small-cell lung cancer: results of the Japan Clinical Oncology Group Study 9104.
Clin Oncol 20(14): 3054-3060, 2002
54 - 9) Shepherd FA, et al: Is there ever a role for salvage operations in limited small-cel] lung cancer?. J Thorac Cardiovasc
e/ - Surg 101(2): 196-200, 1991
724 10) Shepherd F A, et al: Reduction in local recurrence and improved survival in surgically treated patients with small cell
% - 4 * lung cancer. J Thorac Cardiovasc Surg 86(4)_’:' 498-506, 1983
13 C 11) Shepherd FA, et al: Adjuvant chemotherapy following surgical resection for small-cell carcinoma of the lung. J Clin
Oncol 6(5): 832-838, 1988
12) Shah SS, J Thompson, P Goldstraw: Results of operation without adjuvant therapy in the treatment of small cel] lung
© cancer. Ann Thorac Surg 54(3): 498-501, 1992 ,
13) Tsuchiya R, et al: Phase II trial of postoperative adjuvant cisplatin and etoposide in patients with completely resect-
ed stage T ~TMa small cell lung cancer: the Japan Clinical Oncology Lung Cancer Stu_dy Group Trial (JCOG9101). ]
_ - Thorac Cardiovasc Surg 129(5): 977-983, 2005 ‘ '
—

)_ Eberhardt W, et al: Prognostically orientated multimodality,treatment including surgery for selected patients of

- Small-cell lung cancer patients stages IB to [ B: long-term results of a phase II trial. Br J Cancer 81(7): 1206~1212,
. 1999 -

15) Noda K, et al: Irinotecan plus cisplatin compared with
:?Lh@dfﬂdéd346(2):85—91,2002
16) Hayata Y, et al: Surgical indications for srmall cell lung cancer. Jpn J Clin Oncol 8: 93, 1978

7) Meyer JA, et al: Adverse prognostic effect of N2 disease in treated small cell carcinoma of the lung. J Thorac

18)" Cardiopgse Surg 88(4): 495-501, 1984

y,

etoposide plus cisplatin for extensive small-cel] lung cancer. vV

Karrer K, etal: The importance of surgery as the first step in multimodality treatment of small cell bronchial carcino-



192 MOOK iEDERE 2005-2006

ma. The ISC Lung Cancer Stidy Group. Int J Clin Pharimacol Res 10(5): 257-263, 1990

19) Macchiarini P, et al: Surgery plus adjuvant chemotherapy for T1-3NOMO small-cell lung cancer. Rationale for cur-
rent approach. Am J Clin Oncol 14(3): 218-224, 1991 : '

20) Shepherd FA, et al: A prospective study of adjuvant surgical resection after chemotherapy for limited small cell lung
cancer. A University of Toronto Lung Oncology Group study. J Thorac Cardiovasc Surg 97 (2): 177-186, 1989

(% @ 3k A)




Journal of Surgical Research 123, 245-250 (2005)
doi: 10.1016/j js5.2004.08.019

Microwave Coagulation Therapy in Canine Peripheral Lung Tissue'

Kinya Furukawa, M.D., Ph.D.,’*"2 Toyoaki Miura, M.D., Ph.D.,* Yasuhumi Kato, M.D.,}

Shinya Okada, M.D., Ph.D.,i Hidemitsu Tsutsui, M.D., Ph.D.,i Hideaki Shimatani, M.D,, Ph.D.,}
Naohiro Kajiwara, M.D., Ph.D.,T Masahiro Taira, M.D.,* Makoto Saito, M.D., Ph.D.,* and
Harubumi Kato, M.D., Ph.D.{

*Department of Thoracic Surgery, Kasumigaura Hospital, Tékyo Medical University, 3-20-1 Chuo Ami-machi, Inashiki-gun, Ibaraki

300-0395, Japan; tFirst Department of Surgery, Tokyo Medical University, 6-7-1 Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan;
Second Department of Pathology, Tokyo Medical University, 6-7-1 Nishi-shinjuku, Shinjuku-ku, Tokyo, Japan

Submitted for Publication May 9, 2004

" Background. New modalities for local treatments
that destroy tumor effectively but which are less inva-
sive and less damaging to normal lung tissue must be
developed for patients who are unable to undergo
even video-assisted thoracic surgery (VATS) due to
poor cardiopulmonary function, severe adhesion, or
advanced age, etc. We evaluated the use of microwave
coagulation therapy (MCT), which has been used suc-
cessfully for coagulation of hepatic tumors, in normal
canine lung tissue to evaluate its efficacy and safety.

Materials and methods. Measurements of thermal
response and coagulation area and histological exam-
inations after microwave coagulation were performed
in normal canine lung tissue. .

Results. The temperature in normal canine lung tissue
increased to $0-100°C at 5 mm from the electrode after
60 s and 70-80°C at 10 mm after 90 s at 40 or 60 W. The
coagulation area was approximately 20 mm in diameter
at 40 W and 60 W. Histological analysis demonstrated
thickening of collagen fiber shortly after coagulation,
stromal edema and granulation tissue after 3 months,
and, finally, scar tissue was seen after 6 months.

Conclusions. Microwave coagulation therapy (MCT)
is a useful modality for minimally invasive therapy in
peripheral lung tumors. @ 2004 Elsevier Inc. All rights reserved.

EKey Words: microwave coagulation; MCT, PMCT, ab-
lation; lung tumor; peripheral lung cancer.
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INTRODUCTION

Recently, the problem of population aging on a global
scale is calling for minimally invasive therapies pro-
viding good quality of life (QOL) and activity of daily
living (ADL). Many investigators are looking into the
problems of poor cardiopulmonary function as a result
of advanced age, previous surgery, and/or synchronous
or metachronous carcinoma. Meanwhile, the detection
rate of early-stage carcinoma or precancerous lesions
has increased due to recent advances in medical tech-
nology. In the field of chest diseases, the detection rate
of tiny tumors in the peripheral lung, such as early-
stage lung cancer, small metastases, or atypical adeno-

. matous hyperplasia (AAH) has increased with the in-

creasing use of high-resolution CT scans. Video-
assisted thoracic surgery (VATS) usually is used for
many of these cases. However, we believe that less-
invasive therapy is necessary for patients who are in-
operable due to poor cardiopulmonary function, severe
adhesion, or advanced age.

There.is, therefore, a need for local treatment that
effectively destroys tumor but is minimally invasive
and less damaging to normal tissue than surgery. In
the present study, we focused on microwave coagula-
tion therapy (MCT), which has successfully been used
to coagulate hepatic tumors [1-4]. The mechanism of
coagulation is dielectric heating, i.e., frictional heat of
water molecules. Since the dielectric heat energy can-
not be generated in the presence of air, selective tumor
damage may be achieved and damage to the surround-
ing normal air-filled lung tissue may be limited. To
assess the application of PMCT for lung tumors, we
evaluated its efficacy and safety in experimental stud-
ies. '

0022-4804/05 $30.00
© 2004 Elsevier Inc. All rights reserved.



FIG. 1. A specially designed single-needle electrode, 150 mm in
length and 1.6 mm in diameter, was inserted 20 mm into the normal
lung.

MATERIALS AND METHODS

Measurements of Thermal Response

Animal studies were performed with the approval of the Institu-
tional Committee for Ethical Research Animal Care. Adult beagles
(10-15 kg) were given artificial respiration under general anesthesia
with 30 mg/kg of phentobarbital sodium intravenously and placed in
the left lateral recumbent position. Using an aseptic technique, tho-
racotomy was performed through the 5th intercostal space. A spe-
cially designed single-needle electrode (MD-16CBT-10/150, Azwell,
Osaka, Japan, Fig. 1) that is 150 mm in length and 1.6 mm in
diameter was inserted 20 mm into the normal lung. Then, tissue
coagulation was performed using a microwave generator (Microtaze
HSD-20W, Azwell, Fig. 2) that emitted 2450 MHz microwaves of 12
cm wavelength at a power outpt%i;; of 20, 40, and 60 W for 4 min.
Temperature change was continuotsly monitored for 4 min using a
K-type electric thermometer at 5 mm and 10 mm from the electrode
with a sensor inserted 10 mm into the normal lung. The data of
temperature were plotted for every 15 s. Measurements of temper-
ature change were performed three times in each condition. Three
beagles were used for this study.

Measurements of Coagulation Area

Microwave electrodes were inserted into normal lung tissue of
beagles using the same procedure as mentioned above. Microwave
coagulation was performed three times under each condition at
power outputs of 20, 40, and 60 W for 1, 2, 3, and 4 min. Three
beagles were used for this study. Shortly after microwave coagula-
tion, the beagles were euthanized with an intravenous phentobarbi-
tal sodium overdose and pneumonectomy was performed. The re-
sected canine lungs were inflated with bubbling air and 10% buffered
formalin from the bronchial stump using an enema syringe pump
and preserved in 10% buffered formalin for tissue fixation.

Under the same conditions, microwave coagulation was performed
for normal human fresh lung tissue after resection of central type
lung carcinoma, inflated with bubbling air using an enema syringe
pump from the bronchial stump. Coagulation was performed once
under each condition using two fresh lung lobes after resections.
Informed consent was obtained in all cases. Tissue fixation was
performed in the same manner as in the animal experiment.

The fixed lung tissue was transected perpendicular to the direc-
tion of the inserted electrode. The longest dimension of the maximum
coagulation area of fixed lung tissue was measured.

Histological Examinations after Microwave Coagulation

Microwave coagulations were performed in three beagles at a
power output of 40 W for 3 min. One beagle was euthanized with an
intravenous phentobarbital sodium overdose immediately, and the
other two beagles were followed up to assess histological change of
the coagulated tissue. The normal activity and condition of each
beagle was monitored daily. These beagles were euthanized at 3 and
6 months after the procedure. Histological changes of normal lung
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tissue immediately, 3 and 6 months after microwave coagulation
were investigated by H-E staining and Elastica von Gieson staining.

Statistical Analysis

Data were expressed as means + standard deviations (SD), and
statistical analyses were done using Student’s ¢ test with computer
software (Microsoft Excel, version 2002). A P value of less than 0.05
was considered to indicate a statistically significant difference.

RESULTS

Measurements of Thermal Response

The data of thermal response of normal canine lung
tissue to microwave coagulation is shown in Fig. 3. At 5
mm from the electrode (Fig. 3A), the temperature rose
rapidly over 80°C (15 s for 60 W: 83.1 + 13.0°C; 30 s for
40 W: 83.9 + 34°C), and thereafter the temperature
reached a plateau around 90-100°C at both 40 and 60 W.
There was no significant difference between the two
groups for each time point. At 20 W, the temperature rose
gradually to only 65°C and reached a plateau. At 10 mm
from the electrode (Fig. 3B), the temperature rose grad-
ually to 70°C (45 s for 60 W: 70.6 + 11.6°C; 90 s for 40 W:
70.9 = 13.0°C), and thereafter the temperature reached a
plateau around 80°C at 40 and 60 W. There was no
significant difference between the two groups for each
time point. At 20 W, the temperature rose to only 50°C
after 90 s and reached a plateau. It appeared that 20 W
was not enough for coagulation. The same thermal re-

FIG. 2. Microwave coagulation wés performed using a micro-
wave generator that emitted 2450 MHz microwaves of 12 cm wave-
length at a power output of 20, 40, and 60 W. '
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FIG. 3. (A) At 5 mm from the electrode, the temperature rose
rapidly to 85°C (for 15 s at 60 W and 30 s at 40 W). The temperature
reached a plateau around 90-100°C at 40 and 60 W. There was no
significant difference between 40 and 60 W for each time point. (B) At
10 mm from the electrode, the temperature rose gradually to 70°C
(45 s at 60 W and 90 s at 40 W). The temperature reached a plateau
around 80°C at 40 and 60 W. There was no significant difference
between 40 and 60 W for each time point.

sponse was obtained in the two groups of 40 W and 60 W
at same distances from the electrode.

Measurements of Coagulation Area

The data of the diameter of the maximum coagula-
tion area in the animal model is shown in Fig. 4. The
maximum. coagulation area increased with increased
power and coagulation time. The diameter of the max-
imum coagulation area was 18.3 = 10.4 mm at 40 W for
4 min and 21.7 *= 2.9 mm at 60 W for 4 min. There was
no significant difference in the coagulation area at each
time period when using 40 W and 60 W.

The diameter of the maximum coagulation area in
normal human fresh lung tissue after resection of
central-type lung cancer is shown in Fig. 5. The max-
imum coagulation area increased with increased power
and coagulation time until 3 min. After 3 min, the
diameter of the maximum coagulation area was 25 mm
at 40 W and 26 mm at 60 W. At 40 and 60 W for 4 min,
the diameter of the maximum coagulation area shrank
to 15 mm. There was no difference between 40 and 60
W for each period of coagulation.

Histological Examinations after Microwave Coagulation

All beagles tolerated the procedure well. During 6
months of follow up to assess histological change of the
coagulated tissue, the normal activity and condition of
each beagle was monitored daily. There was no death
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due to serious complications such as hemoptysis or
pneumothorax during the period. '

The histological changes after microwave coagula-
tion are shown in Fig. 6. Histological findings shortly
after microwave coagulation showed degeneration and
thickening of collagen fiber and exfoliation and ulcer-
ation of bronchial epithelium surrounding the elec-
trode. No surrounding bronchioli or veins were de-
stroyed. No blood clots or debris were observed in
surrounding veins (Fig. 6A). After 3 months, histolog-
ical findings showed stromal edema and loose collagen
fiber, immature neoangiogenesis, progression of bron-
chial epithelial hyperplasia, infiltration of inflamma-
tory cells at the boundary zone (lymphocyte > plasma
cell > neutrophil) between the central coagulation area
and normal tissue (Fig. 6B). After 6 months, coagu-
lated tissue became scar tissue that showed disappear-
ance of stromal edema, tight collagen fiber, mature
capillaries, disappearance of inflammatory cells, and
completion of epithelial hyperplasia (Fig. 6C).

DISCUSSION

With the increasing use of high-resolution CT scans,
the rate detection of small nodules in the peripheral
lung, such as early-stage lung cancer, small metasta-
ses, or AAH has increased. Kaneko ef al. demonstrated
that the detection rate of peripheral lung carcinoma by
mass screening using CT scan was 0.45% (15 of 3457
examinations), 73% of which were detected by low-dose
spiral CT but were not visible on standard chest radi-
ography [5]. Noguchi et al. investigated 236 surgically
resected small-size peripheral adenocarcinomas mea-
suring 2.0 cm or less in greatest dimension and dem-
onstrated that type A (localized bronchioloalveolar car-
cinoma: LBAC) and type B (LBAC with foci of
structural collapse of alveoli) that showed ground glass
opacity (GGO) on CT scanning images demonstrated
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FIG. 4. The diameter of the maximum coagulation area was 18
mm at 40 W for 4 min and 22 mm at 60 W for 4 min. There was no
significant difference between 40 W and 60 W for each coagulation
time.



