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Abstract. A total of 133 cases with 149 lesions consisting mainly of lung cancers with
endobronchial lesions that were treated with low dose rate intraluminal brachytherapy from three
institute were analyzed. All but one case had lung cancer. The roles of this radiotherapy were
various. Of the cases, 91 with 101 lesions were roentgenographically occult endobronchial
carcinoma (ROEC), 19 with 25 lesions were postoperative endobronchial recurrence of lung
cancer (PER), thirteen cases were lung cancer without ROEC (advanced cancer).

Brachytherapy alone was performed on a few lesions, in the other cases, a combination external
beam radiotherapy using 4 to 10 MV linac x-ray and intraluminal low dose rate brachytherapy
via 192 Iridium thin wire was performed. Most lesions were given 1.8 to 2.2 Gy per fraction with
external beam radiotherapy and 4 to 6 Gy per fraction with brachytherapy, but their total doses
differed widely. The 5 year overall survival, cause apecific survival, disease free rate of ROEC
were respectively 52.1 %, 85.8 %, 82.2 %, the 5 year overall survival and cause specific survival
of PER were 29.3 %, 39.4 %, and the 3 year overall survival and cause specific survival of
advanced lung cancer were 20.1 %, 38.4 %. Radiation dose did not have a significant influence
on either survival or recurrence. Of ROEC cases, the recurrence rate of patients who had over 20
mm lesions was significantly high. As for radiation injury, radiation pneumonitis, bronchial
stenosis, ulcer formation and bleeding were observed, and 2 patients died due to radiation
pneumonitis and bleeding. We observed a significantly high rate of radiation injury in ROEC
patients who were treated with under 25 Gy for brachythrapy, over 40 Gy for external beam
radiotherapy and over 65 Gy for total dose.

We thought this treatment was good for small lesions such as ROEC or PER. But, because these
cases were treated widely different doses and the number of cases was small, we could not find
the relationship between dose and recurrence of all groups, or the relationship between dose and
radiation injury of PER and advanced cancer groups. We hope to be able to conduct a multi-
institute prospective study.
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5, REXOENBIHIRERCT 75— %
DERFEIES T, MiRBgHRGEEO—RE L TF
HENEDTS, 28240 V7 LB ER
BREASHREF/PRIFBEREOL R, JE,
RELOBNBREESIZLE. LELEDFS,
WEERE, REXOENBSIIRESHREEO
T, BEBOLLVWAETHE,. bhvbhil, [E
SEXRIIREOS LM, KEELO/ )Y
7 LR e HCTER BR ST & AL ERGTIC BRI L TAT
o> T &R, T TIIERED O 4 DREsk DRERILC
DWTORE X ENT VB, ERELGEI
TN TEBROSEFLER L, BET T
HAT SN TEEHEN R, BREFEBE TOEE
WE, B, MEEREELZ IOV TLET A S
i, ABORERELOERBHIZE > THE
FTHLEEZMFT LT

ERIDEST

A BN AN &R EE 5 7-320 50—
RELT, BHEAMERKE, BRENALY Y
—BLUHBEVHIFALY Y —T, 19874dE40 >
51996511 A F TIiHEA T b7 192Iridium
thin wire &/ L 2K ERE X DN EBETHEI 25
%, MEEBFEHRL-ARKICGENOF— 5 %E
EAGT - VREORKTER L.
AR L FNEFNOEFEA ek sz R L7
(Table 1). #iATERSHAFHT % 1T L - REHROE
ZH P E BT, MOEFET S THBETH -
oo BEOBRME, BRHE>S, FHRIEROM
ke LT, F72F00, BREAREEROT®Y
GUEBIE TEIII b o T, &SGR
BINTW-0id, NHERITFE REE (L
B T, $FICKRIGELRET S UGS 22 H O
CAHOFEBITIEFEMAELEN L, Wiz
BICENBE OGHAfT AT/, v ThHiME
FHRiOREREXBENEERN (DEFMEER
Bl), WERAEFEICHSRBEESBIRS N, AFE
KEXICRBD S 5 i CHREN RIS 15 <
Hiife (LARETT) DEGINSh - 72,

SEEAE

3fEF% & b MG AR I VLR AT & e N BB 5T o i
RAZFEAE L TEEESRTWzhs, ERRSOH
WiAT S NIER DL A 5 d o7 (Table 1).
PWIBEHI T 4+ v 74~10 MV X EHER, —0
WE17~ 3.3Gy (FRfE, FIfEL $122.0Gy) B
SEITHEAT ST 7z, BERBBECIdRIEL LT
“Iridium thin wire (5 cmf 370 MBq 47K) % i,
RS DOFET, —O#HE3.0~10.0 Gy (4.0~6.0
GyDEEFA83.4 %) H1~2E THIfT STz
REFPM IR S o R IZHE, BIEH.L 2
LENFRN, BEImm, TREX7 om, EX -
X3 5mm, HEXIEE3 mmAtAV ST/,
fERGREE L TR TIE L —F— B354
12, 1fflA%bronchial artery infusion (BAI) T X 7
FLrEEYTU RS ENTWN, &25bE
BIEDHIT S NRERIR 22 o 72, ETREO1H]
e HLFEEEL, BEHRATREERBEREO 162
L—H—GENFR S Tw,

AR RBIREY

BERE

IIFNOVIRE D BEEMTh T/, ], &£
4, WEOHBEAL RS (Table 2). FHHEBHRIL
#, MEFHEROEBBRED 2O OEFEMILE
RSB, MEN OB TH -7, T/, RIGEDE
e Sh-EMIE, KRRE32E, 2RBERE
2200, mEvk L URHHEST 86, BEFHELII

FITH -7, RERE, EHELRY (Table3).
I0RES, IREILEARGOATHES N,

D98 E LA ERGHIEN RS HEF CiRE S T
fo. FL WAL 3G, BAIDSIFILCHE
BT
BERETENRGRE, SRR E, K=
TR L7z (Table 4). SHERETOBRGTERZ, &I
SEIZIBE LB TH o7
BABEHE I~ 12120 T, BREEIIH
(FRGTEF N Sef, HESIEFP + BRETEFILE 56201,
AR 260, AREIB), WEHREES D &
SHIIEBNZ 1061145 B (RUFHEAG 22 99 EE, =
BEXREIRE, RERE IR, BUEE,
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Table 1 Grand total of cases

ROEC Adv.ca. pre, postope PER PRR Total
Cancer Institute Hosp 3(4) 0 0 0 1v% 45)
Aichi Cancer Center Hosp 25(25) 7 2 16(20)*2 1 51(55)
Niigata Cancer Center Hosp 63(72)*3 6 5*%2 3(5) 1*1 78(89)

91(101) 13 7 19(25) 3 133(149)

() No. of lesions, * lesions ; brachytherapy alone was performed ,¥resophageal cancer

ROEC : roentgenographically occult endobronchial carcinoma  Adv.ca.:advanced lung cancer

pre, postope. : preoperative and postoperative irradiation

PER :postoperative endobronchial recurrence, PRR :endobronchial recurrence after external beam radiotherapy

Table. 2 Characteristics of ROEC, PER and Adv.ca. cases

ROEC PER Adv.ca.

Enrolled cases(lesions) 91 (101) 19 (25) 13 (13)
Sex Male 920 17 12

Female | 2 1
Age (median) 51~82(68) 51~81(73) 43~87(73)
Histology of lesions

squamous cell carcinoma 99 21 12

adenocarcinoma 0 4 0

unknown 2 0 1

Table 3 Location and size of ROEC and PER tumors
Location (lesions) Size(lesions)
ROEC PER ROEC PER

Trachea 4 il T = 5mm 38 0
main bronchus 3 6 5<T=10 26 11
lobar bronchus 51 8 10<T=Z15 11 1
segmental bronchus 31 0 15<T =20 15 6
subsegmental bronchus 10 0 20<T 11 7
small bronchus 2 (

T: size of the tumor

HMmENIEIE) TaH-o7/2 (Table s).

HEEE (BB HEER <25 Gy 23/
B, =25 Gy 63%5H, >25 Gy I5#5%, BIUR
WERM <65 Gy L1944, =65 Gy 627F#, >65
Gy 289A#) THEREE, SFEFIIFELAIRZDHL
Nhdbot: (xRE, —#(tWilcoxoniRE). &
EREI DOV TIREEF ZFIIDWTHAS LFEN

HEFHRE <25 Gy, HLPBEHRE >40 Gy, #H#H=E>
65GYy THBILBEREVT P72 (e, 71
v ¥ X — OEEHERE<0.05) (Table 6). FHHE
BEE A, RO K & RERE, [ERE,
WMo, SVERGT & FERNEBRGT OIS 12D THE
B L 7o, E A S A & AL REHIRE TIXA R
EHRE >40 Gy TIREHRII RO BEVFFEILE D
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Table 4 Treatment dose of ROEC, PER and Adv.ca. lesions

Dose of external beam radiotherapy

Dose of brachytherapy

Total dose

ROEC PER Adv.ca

ROEC PER Adv.ca

ROEC PER Adv.ca

D=30Gy 5 0 0 D=10Gy 3
30<D=40 62 3 0 10<D<20 12
40<D=50 14 7 2 20<D=30 77
50<D=60 12 9 5 30<D<40 6
60<D=70 4 3 4 40<D=50 2
70<D I I 2 50<D 1

2 3 D<60Gy 5 2 0
6 8 60<D=70 69 5 2
8 2 70<D=<80 20 Il 8
8 0 80<D=90 3 5 2
0 0 90<D=100 3 2 1
[ 0 100<D i 0 0

D: radiation dose

Table 5 Course of ROEC, PER and Adv.ca. cases

ROEC PER Adv.ca.
Follow-up time; months(median) I—121(34) 1 —100(21) 3—38(14)
Alive 66 8 2
Dead due to lung cancer 6 8 6
due to intercurrent 19 3 5
disease or accident
Recurrence 11 10 6

ol (X MRE, 712 Yy —DEEEFE005).
Lo L, [REEE, REXEE, LiLoBEL
fE WE”ETﬁ!;ﬂiH NG E (<25Gy, =25
Gy, >25Gy) CBEEORLDOBICEEEII LD
272 (AR, 7 1 v ¥ ¥ — DEHEHERE >005).
BEEETIE, 20 mmlTOES 20 nmZ 8T
KRESOBBCTHRERIIFEEVPRON (1%
E, 71 vy —OEHEHESE<0.05) (Table7).
Kaplan-Meieri: {2 & % 5%Foverall survivaliZ52.1
%, cause specific survival 85.8 %, disease free rate
822%THh-7z (Fig. 1).
FWEBEMIFI2SHENBEIA TV
(Table 2). #EIEHE (FF) ORI, 15 8#,
o 2650, mER 8, IVER 16T, FlimiTr o
EEERG E TOMMe~T10 A (hRfE22H)
Thol:. FLREERBLEROMMXKEETIE
ESHOIF, THOIBZREBES»RERERE L
—W)f RGN ED o 7o, MBI, BEEERT
(Table 3). 25%wHH, 2B IIENEBE O AT
SN, MMO23REIT S BE S R  BRATF F ClA#

STz, BNRSHRE, NEBHHEE, KRE
Z/R L7 (Table 4). SHEBHEFIEIREICRF L
bOANSB, ) REEIEE & A PR A
THholc. FEEBBRI»S OEABIEHEITI
~100ATH Y, ZoOEBEGILI06 (BREE
FNEE6H), FRETEFN + RS FEE2H, BT
ﬂﬁ’v E200), WETHRREEG)I2M (a4 161,
ESTIEBIP), AT BIIBIE) Th o7z,
ifiﬁf&ﬁ"ﬁﬂ“(li, BAREIL 5BHE, BE
BAER, BEFECIIERFIFEEIRDON
wirots (XARE, 74 v Ty —OERHERE,
Table 6,7).
FHETELLBLUREERERELOHO
Kaplan-Meieri¥ 2 & % 5% overall survivalld ##L#
1n.54.7 %, 29.3 %, cause specific survivali362.1 %,
394%CTH -7 (Fig.2).

TR
13F 3R EA GRS N, HEIXISH], mE5161,
MERTE TaH - 72 (Table 2). BEHELRT
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Table 6 Recurrence rate and radiation injury rate by treatment dose

Recurrence rate

ROEC PER
Dose of D<25 3/23 lesions D=20 5/ 8 lesions
brachytherapy D=25 6/63 NS 20<D=30 2/8 NS
(Gy) D>25 2/15 30<D 519
D<65 1/11 lesions D=70 2/ 7 lesions
Total dose(Gy) D=65 5/62 NS 70<D=80 6/11 NS
D >65 528 80<D 4/7
Radiation injury rate
ROEC PER
Dose of D<25 8/23 lesions :| D=20 2/ 8 lesions |
brachytherapy D=25 3/63 :| p <0.05 20<D=30 /8 NS
(Gy) D>25 3/12 30<D 0/9 -
Dose of external D<40 2/ 4 lesions J D=50 0/10 lesions |
radiotherapy D=40 3/63 :l 50<D=60 2/9 NS
(Gy) D>40 9/31 p<0.05 60<D 1/4 -
D<65 2/11 lesions ] D=70 0/ 7 lesions 7]
Total dose(Gy) D=65 3/62 :] 70<D=80 1/11 NS
D>65 9/28 p<0.05 80<D 2/7 -
D: dose of radiotherapy
Table 7 Recurrence rate by tumor size(mm)
ROEC PER
T=10 5/64 lesions :l T=10 3/11 lesions
10< T <20 2/26 ] 10<T=20 47 } NS
20< T 411 p<0.05 20< T 517

(Table 4), 2FISBEENERFEATHEEINT
Wizht, AIBEHEED60GYLL EDEEFIAE H - 7.
SLERGTEF X I 4Bl SRR DO A, fOERFIL )
SR & AZREFTHEIN T, &
BN B LFERESER S AT/, BB
BHBIE3~385 BT, 136%, HUFAFETLT
W72 (Table 5). BRFIL 6fl TRETEREASH,
ERRERED 16 TOEN G BREFEL T/, gt
WEESLH ) LR SN/IERNL L H > 72, Kaplan-

T: size of the tumor

Meieri#= |2 & 4 3% overall survival 20.1%, cause
specificsurvival 38.4 % T& - 7= (Fig.3).

fivdl, WREmst

WAT ARG 26 CERE LAV MR URE
ICRBRBED & o 72AEF] THEMBESI O A fifT L 72
75, 2B E S Tk ERECEENEH EL 18
PREFPTH-72. MBBHRIZEZROD -
2Bl e, CIRRER R T & o 72 4B D EFSH T,
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Fig. 1 Survival rate of 91 patients with roentgenographically occult endobronchial carcinoma
(A)Overall survival, (B) Cause specific survival and (C) Disease free rate

(%)
100 -

80

60 |

40 - L—-— D
1

20 -+

0

L] L L] v
0 20 40 60 80 100 120 Months

Fig. 2 Survival rate of 19 patients with postoperative endobronchial reccurence
(A)Overall survival after operation  (B) Cause specific survival after operation
(C)Overall survival after radiation (D) Cause specific survival after radiation
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Fig. 3 Survival rate of 13 patients with advanced lung cancer.
(A) Overall survival and (B) Cause specific survival
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KEBHI30 B ERERE THT, YIBREW S
PEGIBIA31h A TEEZE (BRAL) Lz, o
3L, 20, 25, 80HEELSEFHTH- 2.
R AEEERG
BEHEBELELMITHLY, 1, 15, 24HhHTW
FRLFERODT > PO AATET, BFIELT
Wio, EEBERNICEREXEEI O LN

St LD

AEER LARETENESICOWTE LD S
ETEDLHIIIG D
1. REXRARF OB
Table IR Lo LI ICRELEARSE, %
TEEHNTITb T,
zﬂ%ﬁﬁﬁ@ﬁi.%%ﬁ
- ERESEEIICTROBREGRIZOVTY
+Wﬂw 2.2Gy, MENMBEA~6 Gy TiHES
NTVBEFRANE - /2.

2) BB E L PR, TTRERNC
BCIINBHBEENRCE
B ETA D o 7225,
FiEERA - L iEik D
o> Tz, FEFIOIREELS
R ICRBEEZ TV AL H o7,

3) SRS I P ClR &R ER IR/ L
B CH - o085, HMTHE, FREERAT
LYV NEER R A A PR O & ER
BICRE LB ST B ER & AF
Hol.

3 RR
DA BlORETlE, TR, FREHEEAICD
WTIHIBERECHRE, EFBUFEEE
Lol
D?%Fﬁi?k@%ﬁmmméﬁiémfﬁ
WERERDE - 1Y, FRREREIT
HE%& L2ERFOFEEIEOLNE f)\
-7z,

)V RgHEBEE Y LT, BB R (109mHE),
RE ke (AFE), HREE QRE), B
m (18 B EFShTnr, B E
03, HILTRE LA EHE UHES60Gy,

HGEST
72N B AT
EATE, BHE,
RS ErES

LD ERGRET RO,

EHIEETS3 Gy, MR E113 Gy) & MG
RTHE L - FliT R ERA (FHES81 Gy, B
NEBET10 Gy, #HEE91 Gy) M2l TH - 7-.
LA Ladss, BEECIIRSTREEDS -
7o10fH 8 (129 8) B 2ORMEL C,
6~ 12071 (thoefEi347H) EFHPTH 72,

4) BHBHE TIIRE MG SHR & <25 Gy, YLHERGTH
B>40 Gy, B E>65 Gy TREED BRI
EREDDY, BEHREED D LRGN %
I BT E >40 Gy THEILE o 7. F
HEEREFITIE, HELNSHREE & OBIZ
BEEE I L7

5) Ak fgﬁﬁ%’lﬁﬁ-rf)‘ & Dcause specific survivalld,
BT (54) 85.8 %, FMiEEREH (K
BEEE D H54E) 394 %, EITHET (34F)
384%TH o7,

5 K

“Iridium thin wirex W72 BB EEORE, &
EXOENBENE, BHREFES) I LHEFICT
N,mﬁﬁ%ﬁ§< GEEF S HE DA DEIR
PHHEICELRWEW) REAXH L. LiL, €
%dﬁﬁ(%ﬁﬁbhf%fﬁﬁ R A v
HIETHAH L, BERGERESH I,
ERR B PEMICAFTCELEILE, KB, K

REODEMOBORE LR, %Eﬁ*ﬁfm
MOREEXIZLT7 V- OFE AP EBENE
A5 EV RIS B

SRBIOEER D S DEFOER D H, KRiGEE
FEHBRLFMEEEMAO L ) ITREINE
RE, AETERBIZBEREL TV AIEFIIERW
e & Bbiies,

F 7, BEATHL FHBROAERELREN~D
BREITIEEHOEFIE L NIHERS PRk
<, ﬁﬂm**ﬁ%ﬁﬁ&é&mbﬂﬁn?m
AEOEBILENED Lo T oo RIC
&%aw# ASEOF— % TIE, COBRBICES
FAYy MIRENTEBLT, HETEDTLE

WEBEbNS, BERGREOHEREG L ERTIX
i, WTRLEBEOHIEIICE> Tk, L
M LIGEBI2EQEEMFONTHLERNDL &
D, Pk EoBEEIGERT & 2 \VIERNIIH



142 ik EHE

LTI, thEBEE LTEEL CLWiAEELA
bils,

BEAE, FREERHCERAESE20 mm%
BYiEE, BEREUOEIAT+6ICHREYTS
<, BEECIIEEZ20 mmz BTEECTEEIC
BRERESED?o /2. RS TIERAESEE20 mm
FETHLOTIIEEELKRE L, V) o 3EEBED
BELIT R EVIREND Dy, FREHE
WAV SHIBDOE SIS e TRIFW S OB ENTE
LAAA L HETORBOBEFE 25 LREIE
BETELEENKE SII20mmlAEBbi s,

RSB E SRR R, [RERRE, BHHH
BE, MAHFHh, BERHIIHEMRE Gy,
113 Gy KIRETHEINTED, T0LH) L
ETOBRBIIBTLINELBbI, SRIOKE
TIREHIRER CIXEFRREL OBECTEENE
BERIIHEEENSRO SN, BHEEHN6S Gyl
FEF THOSREENS CRE L, BEHRITRD
FEIIY AR B A70 Gy 2 B ER TEh o 7.
LA LREIREL COBAENFES T E
ZAONDEEIZOVTIHEEREICLAEENE
HILEEFRO LN o7 SEIOBREF Td4HE
DEFAEB L2, EHREIZODVWTOEFNKOR
DAKEL, SHKBEOFML BRATEY? D
SIZREMEAH Y, SHROBFAPLETH 5.

BEREE, BEIFALY Y —-TiE, B
FEIZITHLERET40 Gy, FEMIESI2S Gy, FilikER
Bl AT Tl3 AL IR EY60 Gy, REMBEST15~20 Gy
EREANCL TV ADY, BHENAL Y ¥ —Tidik
HBAARRF OIS RE X B %2 L CHVERET & e B
FREZROTEY, FEBEICENRON.

BREMBEIZ DOV TR, HEMAKREE ORI Y
ZRTHELTHHBEE, BERBSOER L
WEERRBEHE LGEEALE) L, BED
FEcOWTIIXBEEMRR, fREXHEAMR, P
TRREE e & 6 £ C b B TE B
LOERDLIEDBVETHL, IhHDOEES
& 72 T Dprospective R TFFES L E & Bbh 5.

X
) AEEEN, AHEEZ, @EEL, ) ridium
thin wireZ W7 FH LW 7 7)) 5y — 5 =1L L A%

2

~

3)

4

=

5)

BP0 RE MR EEERE. HES
F53:1-8, 1991,

AEREIE, WIRET, MRS, b A (R
PRSERYNR P R AME) 2§ B SN ER
SHOFF ORGTRGAR.  HHE 29: 595-605, 1994,
Saito, M., Yokoyama, A., Kurita, Y., et al.: Treatment
of roentogenographically occult endobronchial
carcinoma with external beam radiotherapy and
intraluminal low dose rate brachytherapy. /at. J.
Radiat. Oncol. Biol. Phys. 34: 1029-1035, 1996
AASAN, FEHE.L, MEERIRT, M RiGIHHE
ELTOREXENMBEORE. HEERE9:
55-61, 1997.

Nagamoto, N., Saito, Y., Ohta, S., er ¢l.: Relationship
of lymph node metastasis toprimary tumor size and
microscopic appearance of roentgenographically
occult lung cancer. Am. J. Surg. Pathol. 13: 1009-
1013, 1989.
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BE | REEFI102r A MW7, [REBEXOBENBEID T S Nl % 3k o £at LIRS L 72
G E - TER
1987464 H 51996511 f] F T2 IBBNAOFEDOAERE IR EDN D HM170) LIERBE AT S Tw e,

B %N T, $_XTHBTH -2 HEOHMIE, RBEPSHEEBE TEUIZHI > T, FERE
BN P IS AR (CREE), MR TRRORERE XRENERA (TR, TS L Mg GEfr
) DIEGINE DT

BEHR SIS BERRE O 2 RE S L Twie ARSI S 1+ v 24~10 MVXER, TEMBESTE
=r thin wire (1480 MBq) %8/, % { OEHIO —|alHF I/ 88541.8~2.2 Gy, FHEPIEES14.0~6.0 Gy ThafT &
nTuw, BBEERNMER, EATLINES2E Ve,
R

BERE L BRER, ETERICFEE R L oA, REE TIRIEEFEAN0 mm i 8 3ES T HIES R
Ehot.

WEHREEE L UCid, HMEHRIR, &%, fiEEE, Mk EH¥s 0, SRMEERATH 7.
FLARE T IEM B SHE 8 <25 Gy, /LRSHEE >40Gy, BBE >SS Gy TEENDREVHEIIG, - /2.

ELHA¥E D54 overall survival 52.1 %, cause specific survival 85.8 %, disease free rate 822 % TH 1), FHAHRE
BIOFHHETT D & B & 0K GHBALGRD S 5% overall survivalid #1547 %, 29.3 %, cause specific
survivalld62.1 %, 39.4 %, AATHE Tld3%Eoverall survival, 20.1 %, cause specific survival 38.4 % TdH - 72,
I

ABRBRLIEHER FHBERAO L) IBEIVNE (, [RE, RELERAMCBRL T LEAIZIER
WIS b,
VHIRIZ OV THEE, BEIOVLWTHELZDH SRR ENTS, KEHEORD, BEOFTMHL & DR
Hhbby, T, TRBRHRASLENTBIIOVCTIHEEREND (, FRLERDERMFEIZ OV TRE £ g,
WA BBEL ST T FUERFETLIZIENTE o7, RERE, BEEOEMIOVTORELHRLT,
prospective 2 MRE VL ETH 5.




