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Therapeutic Results of Non-small Cell
Lung Cancer in Stage IIl : Combined
Synchronous Irradiation
with Bronchial Artery
Infusion of CDDP

Masao Murakami, Yasumasa Kuroda, Akira Sano,
Satoshi Noma, Noriyoshi Kanaoka,
Satoshi Ishikura, Kazunari Yamada, Michie Takamori,
Takeki Mori, Tomohisa Okada and Seiji Tachiiri

The present series consisted of 55 patients with non-small
cell lung cancer in stage [II who underwent radiotherapy
from 1986-1989. They were divided into two groups: 35
patients with combined concurrent bronchial artery infusion
(BAI) of CDDP (50 mg) and unevenly fractionated radiother-
apy (combined group) and 20 with evenly fractionated irradi-
ation (radiation group). The combined therapy was expected
to achieve higher local control of disease. The rationale for
the combined regime was based on the effects of CDDP,
which causes cytostasis following intra-arterial infusion, and
increased radiosensitivity from unevenly fractionated irradi-
ation just after BAIL The radiotherapy group was considered
a control in this study.

The results of the combined group were limited to no CR,
PR in 33 patients and NC in two with a period of 30+13 days
for 509 reduction of tumor, superior to the radiation group.
There was no difference between the two groups in the rate
of local recurrence (combined group: 63%). The combined
group showed 28 months of MST in cause-specific survival, a
significant difference. Survival rates were 71% at one year,
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27% at three years, and 15% at five years, including three
survivors without recurrence. Stage Il a patients in the
combined group showed a better outcome than stage III b
patients in the same group, and stage lll a patients in the
radiation group. Although radiation pneumonitis as a fatal
side effect was noted in one patient of the combined group,
the combined therapy presented here seemed to improve the
prognosis of locally advanced lung cancer if properly indicated.
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YiAseliEic S L <, Bl s T& 5722005 5
<, MPETIx 1984 LK, B MG E I fUE R o [ X
HhRA i A#EH: (BAL: Bronchial artery infusion) # 4
Bz in R T, TE 2, GALEIIRNICEAT 23
#llo B8 L T iz 24 # peplomycin, carboquinone,
adriamycin, mitomycin @ 9 % 2 F & H L Twvs 7227,
CDDP (cis-diamminedichloroplatinum (II) ) # H v» 72 BAI
& O RRIEHE O W RS O R D B BRI TH - 12 72
sHY, 1986 4= LI CDDP # v Tw %, CDDP % A\
72 BAT 13388 BE AR 71 3550 o0 1 e 0 7 PN 580 3 2 Wi L
1L nTHBAH, BAIEZICHAREREZITIZ Lick
) CDDP ol g i&sh S & b WifE L T v %, 4 WEAr
il % Hig L 7z & OEBEORR R b b b,
[EHIE a1 target A D) 1 RBR B L 0 ERiG
PR & MRS L 7z,

& - Hik

53 1986 4F 10 H~89 4 8 H F i< full dose DS
MUA AR 2 AT - 72 3F AT RE o0 IYIFE /ISl fi 988 55 1 €, 4
SN, B ACE IR R A L 7z, RF B 1 B R 4 #F 1o CDDP-
BAI # fif il L 72 BAL fif I B 35 61 & gt - BAT 4
A7 S b - 720 20 o 2 BElz 401 S 7z,
R EILEAI X LT BAL #0254 & Lz, &
i, BEOREIELNLY, BAl#RALHIEATE
hr o lzle EOBH T BAL #4FH L Zeb - 7o BUR SIG

HAPBeliesat #5054 1%
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Tablel Background of cases

BAI+RT(n =35 RT(n=20)

Age 62+11.1 71+£6.8
Male : Female 27: 8 18: 2
PS 0 6 5
1 12 7
2 12 6
3 5 2
Histology
Squamous cell carcinoma 25 10
Adenocarcinoma 7 6
Large cell carcinoma 3 4
TN classification
TIN2 0 2
TIN3 0 1
T2N2 4 3
T2N3 1 1
T3NO 1 3
T3N1 1 0
T3N2 9 2
T3N3 6 2
T4NO 4 1
T4N1 1 0
T4N2 6 5
T4N3 2 0
Stage Ill a 15 10
Il b 20 10
Radiation doses(Gy) T0+8.8 65:+0.4
Systemic chemotherapy
+ 13 9
= 22 11

BAI+RT : combined synchronous therapy with bronchial artery
infusion (BAI) and radiotherapy (RT)

BEEIEGHBEE L2, PRNTNOBBEROERENT 2
Table 1277 L 7z, BAI iR IEOFABEICILL, HHFEE
H % SR D £ - 22 H7(P<0.05), Bk, PS, #li
Y, 9530, (EAeOE OFIA I B L TMlifEic 2213 2o - 72,
AW R AE T E 22 CT 74 FFEREZSUR
R &) £pREE 2N, mHg ki A LeL CT

il 10 £ 45

F 2l ERNC X ) MRI 2 v T R -7 28 247w, NI
FiE CT # Hv, MRTF2ZWEIES > F 77 L, EiE
H A, EECT, HMCTZ2Hw, Eflic k) E
MRI, Jg MRI =6 L 7z,

BUHRERRE I0MV X #& RN & L T2Gy 285
MR L 7z, BRI R FE B L O ) > o ¥Ei & e dH
Wl L, oMW, $E L) >oocEiix, WS LR ar
brEEEBRERFNTICED LW & L, 45~50Gy
F CIEETEA T 2 PR TITv, DRI % 2 L 22 8EA
wfi) 2 PYRSHCER L 72, 2RO K E S % EE O
/NEE L IZ/NE {F 3 shrinking field technique # 427 ¢
EL 1 HEIIATY, BEE 600Gy LI BAEE L7

BAI D BRI OME L Fig. 1Lic/n L7z, #)E
BAI (3 IS BIAG# 20Gy £ ToORICHEH L, Sk
#(BAG) PR 2 S8 |C L b b alaEZc R D #i2f8 1) > ox
fiii % & U MBS IR DA T 5 L 512 1 ~H ko
SAF L@k CDDP 50mg # 45 L 72, %401k CDDP @
Fii# enzFHEAL TWizdy, BALICL 2@ &
B LAY B o G LIA O SE I G868 6 L7z 7z Y,
1990 4FLL#& 1% 2 54 L 72 CDDP ## # 3~6ml/min &
flow rate TiE AL 72, Bhi: Y H oGS SisHt iz ihiEgT
#% 1 RERILIIC BAG Ot L& S35 12 LSRG /B s h
Fe N B 2 TREZ R D e/ L T, 1 Il 3~4Gy
WAL 72, ByERALY) 2 BMIEEHEEFECICREL 1~1
S5Gy 4L, @hi: 4 HEEL D 1 MR % 2Gy 12 )3 BAI
WiAT 8 > Zn YAK A EI MG & $RF L 72, BAL o> [m1¥%
12 BAG THEE I HL D C 1 6 H o> BAI @ 48h 3¢ 1L 15 7c
a3 ) 53 ke Lz, BAL 11420 61, 2[5 14
B, 3[A 1B T AL BAL 24T - 728 0 i G 9
A I MR & L 72,

e B E L iAHR iz CDDP % &4 b ik
(% < 13 CDDP 100mg/body +MMC 8mg/body, F 7z 1%
CDDP 100mg/body+ VDS 3mg/body) %, M 7 4= 5 ik
EOFTIE) HHT 2 ek L 7.

1 REWH M€ 12 BiEHERT£ O CT % MV H ANl
SOMFERIAANIE - 72, 51T 1 RERZ X 0 FEc

Radiation therapy (60Gy or more: 2Gy/day, 5/w)

(1) Whole course
of therapy 1 t

BA I:I option

(2) Uneven fractionation 1st 2nd 3rd 4th

5th(day)

{weekly schedule) I I T 1
3~4 1~1.5 1~1.5 2
1

1
2 (Gy)

(3) Combination of BAI Al——
with irradiation CODP 50mg/30-40min | => (within 1 hr after BAl)

Fig.l Treatment schedule for non-
small cell lung cancer (Stage llIl):
Radiation therapy combined with BAI
of CDDP

FHCTAEL 25 H
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46 LIRS = 43~ 2 CDDP-BAL « JACH it a] b e 2k o i

WS 5 B THMHEENE (AR £ 7213 1098 o IS T
it BRI QM R | SRRSO RE: 2 UCH
MIZ b B AFENT) LD, BREOCT 2 5K

&, S0VMERLHE/ NI GEREBAMG 2 & FER AT 1/ 212
%5 TOHM) 2HML L, FROBRIZEHREMGE %

e L, 1992 4F 11 A % # m5 & L Kaplan-Meier #: T4
FEE G L, generalized Wilcoxon #: TH#E L 72, 4

SEAMHER hdr o T2, FRIBALOMETIC B 72 - TIEHK,
LIEKIC & 2HFEL L R BNERZRIER L L,

L] 2

1. 1RDE

BAI 6 B 13 3581 v 33 6 A PRI 5% L, ZRhE L
4% TH - 7=, —FHIEGFABET 2049 15612 PR T
N, ZHHE 5% ThH -7z, CRIZMHEEE bicED LN eh
= 72(Table 2).

500G 55 #ii /1~ I 1] (2 BAT fF B 3013 H, JEOF
41416 HT, BAI B IA B FI0H & B 4E 0
RARIFTH - 72 (Table 3).

BAI FHIEED 1 415513 T19%, 3 HE4E7FH 26%, 5
FELFE 149, MST 24 7 H THh - 7z (Table 4). fbiHsE
Z4TH ) ) & L 72 cause specific survival TH A » BAI
fER#ED 1, 3, 5 FEFEIT 71%, 27%, 18%, MST 28 #
Hicxt L, EOEHBETIR 1, 3FEEFERLIT0%, 10%T5

LA EEIED LN L - 2h, 5EL EEFERIZ
BAI fif Iz BT 3 A8 Frh TH % (Fig. 2),

BRI TH 2 5%, F b, ¥, MERE, B AL, TbHest
Mo, 1RKEhFIc> s BALFHE, EFRETEFR
FORET L 722%, BBAKREEIBONL D -, 277w
WA 2w Tt BAL R BE stage 1l a i3 stage 111
b & DAEFIC RIFT(p<0.02), HEHFHEED stage [l a L 9
FAEAT BRI e imas i L 7z (p = 0.0621) (Fig. 3).
3. BRELR, EE

ez 6 4F 3 4 A o@D bz, BrE i3 EiEEE
s> 72 FE P (X, BALfF H BE T 35 61 v 27 51 (5 8 5
77%), FEOFAEEE 10 B 18 B1(95%) TH - 72, WL
KHREOME N e G EE2RBDLd - 72(p=0.18),
HHED 9 LEESRIE BAL R B 22/35%1(63%), FEHt

2, &£FFE HIBE 10/19 51 (53%) T#A%7% <, HEFEIEI: BAL HF A
Table 2 Treatment response Table 3 Tumor reduction rate and days of 50% reduction
BAI+RT RT Tumor reduction rate
Sq Ad La total Sq Ad La total 2 Weeks Erid. of Dags of
PR 24 6 3 33 & 3 4 15 after BAI  therapy 50% reduction
NC 1 1 2 S 5 BAI+RT(n=35) 42+26%  75+18% 30+13days
total 25 7 3 35 10 6 4 20 cases RT(n=20) 2616 69+19 41416

sq: squamous cell carcinoma, Ad: adenocarcinoma, La: large
cell carcinoma

Table4 Results of the treatment

survival rate: BAI+RT(RT)

MST 1 year 3 vear 5 year
total 24M(13M) 7T1%(70%) 2691(10%) 149%(0%)
cause specific total 28M(13M) 7124(70%.) 27%1(10%) 18%(=5%)
cause specific disease free . 14M(7M) 59924(35%.) 15%1(10%,) 159%(=5%)
local relapse free 20M(20M) 68%(77%.) 229%(30%) 229%(=15%)
S(%)
190 ml
90 LD:
et
@
g 60
3 52 This figure illustrates no statistic signifi-
; 49 L‘—LL cant survival between radiation therapy
o
22 BART(n=3)  combined with BAI (BAI+RT) and radi-
20 ation only (RT). But three disease free
10 R (0-20) T survivors more than 5 years are found in
" i - i i | BAI+ET cases.
@ 10e0 2008  Days Fig. 2 Cause specific survival
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Fig. 3 Cause specific survival by stage
closed circle: stgae Ill a(n = 15) treated
by BAI+RT, open circle: stage III b(n
=10) treated by BAI+RT, closed tri-
angle : stage IIl a(n = 10)treated by RT,
and open triangle: stage Il b(n=10)

treated by RT. The patients with Stage
Il a treated by BAI+RT had statisti-
cally significant survival to any stage
Il b(p<0.02) and superior survival to

S%)

Survival rate

30 : | -
%.
18 4 5 —
T T - _l T T
1208

28  piys  stage Il a treated by RT(P = 0.0621).

BAL+RT (n=35)

i ‘_\____ﬂ KT (n=20) p=0. 0750

Fig. 4 Cause specific disease free sur-
vival

2 ' ' 1000

2000 pays  “This figure illustrates better prognosis

in BAI4+RT cases.

20/35 B1(57%), IFEOFRIRE 14/17 $1(829%) & JEGEFAREIC &
WHIRTH - 20T e 23 b - 72 (p=0.14), &
FRECFEIITRE & LIchli, V> %, B, FaricRohn
2. EIEREES EAGEGERE OASE & OBE IR D S
Ldr oz, FIEIFEFEIZ TR & L REBERED60%LL L% &
&, #IEJE PSS BAL GF FRE 11/27 81 (41%), FEHEH
BET /18 1 (39%) CHiEEIC 2 B b - 72, FEH L FiF
b IS EBRIESEIED % { £ iz (Table 5). disease
free survival THEFEL TS 2 & BAI fFRAEEDIEGFH
L DSRRIFTH- 72 (p=0.0795) (Fig. 4).
4. BIfEMA

WHE & & IC BMEREEAD DR D B0 - 7255, ARFFOYIC BB
L7z, BAIffFZET BAIL 2 BRBICH FTREHB 2 F 2N
BT RIS 2 1a 0l & N2 fEBI AT 1 BIERD & N7z hs, —
FEAYIZ I e 2 vh T LR SEE S 7z, UGB 28 C R
B2 NEHAHE 2 Z L 285612 BAIGEHBEE 26 (5 5 141
I3BBER) , FEHERIEE 1B - 72 (Table 6).

= B®
CDDP i3 % D 2z HUEBEZN R ) A 7 &5 3 B A%

FERTHE1A25H

B D 5 Z Lhsn b, SR4E, ERERAYIC 4T 0R 5
5D, MRS RS, BEIOREY 2o & TR RIS EE & o) R
PRSP HEE SN TWS, in vitro #EIC L 2 &
CDDP iz & 2 4t 04 e o B Fr 13 156 e 3% 400 1 o) 14 Jee
%, B S # o SLD, PLD EIfEAHER L = &9
DELZDLDEIN DD, WESNRE 2 2201 BRI
S % 7212 AT #42 104M L1 o) CDDP #5442 L T
T L swiivwbnTna”, T4 kb CDDP Iz
& BH R OVERAER % WIS 5 7201213,  HHEA RS
2ILAHEIC I CDDP »5f5 F il L Twvwa = &
LB TH B EHERE N A, ZIUTERKREI BT
#ikE 5 T CDDP o 1 [ 51 A7k & W iT E80RHT BT
THo72t DEL L LIFETELOTH B,

CDDP # Hiv»7z BAL (3 i O SE8 A% T 2 A8 K0
DRl EBEER A5 S N5 726, BEEEN O CDDP # i3
FERIREE -1 Lo~ & A o e = 7 B9,

bbb d™T - 72 BAI AR BAT B %1 M #4
WzATH) T EIC L) EENZHEOEIC I SRED
CDDP f77E T TOZNERY 7o MO S B Ve 2 W4 L 72,
2 5512 CDDP e % B 1 a2 B & N 455 ALk o P 3
1t (reoxygenation) % A&z = 4 » 2 115 5409 18
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Table 5 Failure pattern and cause of death

BAI+RT RT
failure (rate) 27/35(77%)  18/19(95%)
local failure 22/35(63%) 10/19(539%)
internal radiation field 21 9
pleural, pericardial effusion 3 2
distant failure 20/35(57%,) 14/17(82%,)
systemic chemotherapy (+) 8 7
ISy 12 7
lung 6 3
Lymph nodes 6 3
bone 5 4
liver 3 2
brain 2 2
skin 2 1
adrenal gland 2 1
location of first failure
local 11/27(41%) 7/18(39%)
distant 18/27(67%,) 11/18(61%)
cause of death (n =30) (n=20)
local failure 8 3
distant failure 7 7
local & distant failure 7 6
radiation pneumonitis 1 0
other disease 2 1
unknown 5 3
Table 6 Treatment complication
BAI+RT(n=35) RT(n-=20)
anemia (Hb<9.5g/dl) 1 1
leukocytopenia (WBC<3000/ ) 8 6
radiation pneumonitis (PaO, 9 ]
<60mmHg)
esophageal ulcer 1 0

HEHET 2 Z & ) BEEMEOREZ B L 2.

—HIEGEHEEE BAL 247 b % b o 1255 SIS EE T,
non-randomized case TH 2D T, WiH % HWIZIKT 5
I3 HED S BA%, B 2 THEETREREREHIC G S L7z 0
BEE LTIl L7,

S TIHEBREL 2 1 kB0 5 A M E L1 CRANIZ
Wb oz, ZHECT #HWTHIREEHEL 272
&, bIPLHREENEGFE D PR LHER 250D
Sl b THD, BHEL BT 5 & IEOHRARE T5%I2 4
L BAI L 4% & BIFTH -7z, Lo L S0%NEELHE
JANARTIE BAL EREEICBWTHEEBL TB D, EGHEGTHE,
RORICIEBE DAL T B Z Eharh - 72, BRERAYICIZIN
HAFE/ANHRBERHHE T LI U ISR & 7 2 %K, PEER, Pl
FORRE, WHR(EREELZ LR THLEICE
WTHHATH R EEZ b,

HFFREOKGET Tl: BAI #FH#E® cause specific survival
i1, 3, SHEBEIFTNEFNTLY, 27%, 18% T, MST28
AR LS RIFB@oon, —icHESnTwaIl
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SR/ A e s 468 o JBCSFS ARG BRI 1 4R 2 ¥ 29~579%,
5 4EEFEHE 3 ~10%, MST 5~ 6 4 H & Ilg4 % X ZEfi
ENTELDTHA G EFEZ T, AL 1, 3
HEE 709%, 1096 T MST 13 4 A & g RIF e f5H8Th
o 72h, ZTOIEITI a %, 1LHfFHDE A&
LoeXEroZ b —HRERBRLNS, HEHFEMICIE
BAI GFHBHIZIEGRHEE & Il L = RIc RT3 5
Nhholzbad, JEMHHFE208F 4 4F5 4 ALAICT
~NTIT L, BAIGFHBES B 5P EFHT, 553
£13 5 FELL EEBEESTTH B, Licht-> Thitbiug
BAIL & RS sp B g 2 H L 22 ARG #E 2 422 2 )
SEUFEFHELEHSC) 2IEHETHEEHFEZ Cw
5.

L LIairERofnt iz BALHFE O % 1 H 3 2
B, MR Lo FLoEBEELER®
% & iz, disease free survival TH A & JEBFHEED
HIREFEL R E D /o2 & & L T BAL fFH B
AR RFTH- 7z &b b,

AR ) ER 2 RIPER & LT 151 % O Rl 25
TELC Lizas, ZHUdA FIERFEOME T ¥ 2 & HERE
F TIR ST TR S AW Th - 72, BrisHl % fEH
T AEAITME N THCHOnEE»BETH
5% BAlBEAHEBELEMWEM & L THEMEHES, ¥
i, FREEEEEDRE DD HHY, SRIOEFIRE TITE
Bl o7z, Lo LALGOEZIIBETHY), bitbil
lx BAI 2479 fijllc IA-DSA # M \WSE BRI B L A2
FilikL, fEkAT BAG T & 72 B8R Az
[0 & BR A 72 HEH Tlx BAI 2 L Twv 5108,

BAI #iE 0 BES 3 <, BUAE & TIRITIGH, H D Wiz
HOAH G 2 B et & A A b I iz bW 5 2
MG O—R & ) G & L TRE L T& 1o,
BAT (3 0ili PR, MEBS Y0 ERIc AR & S
A9, RIREAIE, FAAEEIRIZ I N =g VS
<, FHo TR EEICRIT A HAH B L, BT
L HBERIC RSB IN L DT TR W2 1219, il
PR > o <Hi<° No. 7, 4 D#iEhg ) > SHilER i3 S
B2 Eh%wh, Nold, 2, 3% & FithgicfirEd 2 1) >
HIZEH I NI 2 55h ), ERRICRIRA 257
L INbrEII, BAG #ITVWEA#HEAL TA LT
tUIgr b En i il &b b, £OEKRT, &K
R IS TR & Lt hii W iaE L w2 L 9,

SBDBHE L TRD L E*HZ T D,

1. BAIL 48RS O 6tH Q% i 2 v Tran-
domized study #479 .

CDDP M #%#flR 4% 5 & )% 8 A %2 6FH L 72 G
LT U OBEDH B, Z it A,
4 stage #XFR L LT aA, FEZITRL bbb
@ BAI Gt & BB 7 WEEETH 5.

2. BAI fitHI#EoE G % AT 5,

S DEET TlE, BAIGFRIEEOI a #2101 b i, JEHF

HARER R #554 H1%
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MR aMi e bl L F#RIFTH Y, 48, KiaHko
WG % PeiE T B 1T stage ATHEEE L K T2 74 B TR AT D
5,

3. 2 5% B RpE UGS

BAI RO BRI TR S - 20T, &
bl TaRA s L LitZe v, BAI T#453 % CDDP @
ROt 30 B E RN B RSB CDDP
b NI CBDCA(ANKTZ7F ) Wb E, 1K
AN L 9 TH B, LorEIMA (R IR
Flze 2 bWEsh L 9,

bbb IE 1B ROMES T T Bl Bl gk b
CT #Hiiz. ZD/cehid & A F CRICILV R 1 K3
REMEHTLIRETNERZ R b7, D
& 9 HEBITIZFMTHE & 7o - P2 CUIRRAT 2479 =2
LRI NEHEEZ T3,

4, RS o

R 1 KENR RIS A 2 R0 2 4 B AL
Wt tidH 5,

[) 15).1?1.

Az

& ]

1. CDDP - BAI # Husf i e & [H w6t 2 BAT it
AR, JEGFHEEL D 1 R R T, Lo b iGHEE
5 IEESHEANEN AT L S e,

2. BAI fit H # @ cause specific survival [ MST 28
AH, 1HEEFERETNY, 3FEEFFLY%, L FEFER
18% & Fig-T 5 SR LIS b7 3 2 38 7. JEOHHIREIL
1, 343X T0%, 10%TMST13 4 H T5ELEER
Wwihedo iz,

3. BAIfiffi#to stage Il a |3 stage [l b, FEGFHEED
stagellla, b kN EHEIZTFHERETH -2,

4, JSFTISEESIE BAL R 63%, JEOFFBEE 539 Tl
HEFERITIZNEFNSTY, 82%Th -1,

5. a7z BIVEN 12 BAL BF FH BE D H T il g 45
ThH-7z,

1 4
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