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Endobronchial Brachytherapy with High Dose
Rate "Ir Afterloading
Technique using A New Applicator

Yoshihito Nomoto'’, Shun Toyota?,
Kazufusa Shouji', Maki Ooi",
Tsuyoshi Nakagawa'’, Masanori Kaneda®
and Takashi Sakai*

Recently, high dose rate endobronchial brachytherapy has
been carried out for the treatment of lung cancer. We de-
vised a new applicator for Ir-192 high dose rate brachytherapy
that can position the source in the center of the bronchial
lumen, and tried to set up reference points according to bron-
chial diameter, for optimal dose distribution. Treatment
consisted of external beam radiotherapy (40-60 Gy in 4-6
weeks)and endobronchial brachytherapy (6 Gy x 3 fractions
for curative intent, 10 Gy x | fraction for palliative intent).
Reference dose points were 3, 5, 7 and 10 mm from the center
of the source according to bronchial diameter. We treated
19 patients with endobronchial brachytherapy and used the
new applicator in 13 of them. We could place the applicator
in all 13 patients, and no remarkable side effects were ob-
served during the observation period. Our newly designed
applicator will help to reduce radiation side effects caused
by irradiation overdose due to adherence of the source to the
bronchial wall. The reference point should be set according
to bronchial diameter not only for curative intent but also
palliative intent.
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Fig.1 Applicator for endobronchial ir-
radiation

(A)New applicator for high dose rate
irradiaiton

(B)For low dose rate irradiation

Table 1(A) Patients characteristics ; curative intent

case location histology TNM Ex. RT brachytherapy
1 rt. B3b S.C.C. T1NOMO 40Gy 18Gy/3ifr
2 . Bda S.C.C. rT1INOMO 50Gy 18Gy/3ir
3 rt. Béa S.C.C. T2NOMO 40Gy 18Gy/3ir
4 . B7 S.C.C. T1NOMO 40Gy 18Gy/3fr
L} It. lower br. S.C.C. T1NOMO 40Gy 18Gy/3fr
6 intermediate S.C.C. T2N1MO 30Gy 18Gy/3fr
7 It. 2nd spur S.C.C. T1NOMO 40Gy 12Gy/2fr
8 trachea S.C.C. rT4N1MO 40Gy 18Gy/3fr
9 trachea S.C.C. T4NOMO 60Gy 18Gy/3fr
10 trachea S.C.C. T4NOMO 40Gy 18Gy/3fr
Table 1(B) Patients characteristics ; palliative intent
case Iocation histology TNM Ex. RT brachytherapy
11 rt. main br. S.C.C. T4N2MO 50Gy 6Gy/1fr
12 rt. main br. Sm. C.C. T4N3M1 40Gy 6Gy/1fr
13 rt. main br. adc T4N3MO 50Gy 10Gy/1fr
14 rt. upper lobe br. adenosq. T2N3MO0 50Gy 18Gy/3fr
15 rt. main br. S.C.C. T4N2MO 40Gy 10Gy/1fr
16 It. main br. S.C.C. T3N2MO 47Gy 10Gy/1fr
17 intermediate S.C.C. T3N2MO0 60Gy 18Gy/3fr
18 trachea thymoma 0Gy 12Gy/2fr
19 trachea thyroid Ca. 0Gy 24Gy/4fr
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Table 2 Treatment site of using new
applicator
trachea 5
rt. main bronchus 4
It. main bronchus 1
intermediate 1
It. lower bronchus 1
rt. B7 1
rt. Bda 1
rt. Béa 1

s

‘.| tumor

[ irradiation area

Fig.2 Tumor site and wing position

3emESREEL.

METEBIZL T 4 HBE T 5.

()77 r—% —DATEERAM, BLUESEROME
BARIZ DV TER T,

QEEFEL L L BPEOLVEREXT, XBEE TR
BEEZHEL, 7S)5r—7%—0ROBELTELRLD
BIPR % 1Rt L7,

(3) BB | AL % AR E L ERI O £ 7. &
FRIGHRETIIZEE OB, MEFFES 2 —BICBREL
7o LERBERCREE LB A ORESAR EERL, =
NEDERIZOVWTHRE L7,

(4) BEBF |23 3 5 —REVRB L UBEE L RET L 72,

] R

(D19WEP, 1B3RECRIELET ) r— s — 2L
7z, AL IETable 2127R4 T8 T, #HH A2 H A2
THHEMAOFHA, FEIFTETH Y, BERET~D %
WERG OIFADTEETH o 72, AB4alliEA L7-fERIDSH 2
75, ZOEFIIE EEYRBETH ), TREXH,LEHNR
BEXITOMBV DLV EI 72000, AfF2—7
EHONLOMTEILTHBARES Tho7:. TEXE
WAL SEREE L0, BIHET £ TCICET HEMIZH
4070 — 1 B CTH o7z, 77 o — & —4F A |2k
RSO EL LOBEIR SN TWER W,

T7Vr—%—0RLIEE L OMEREGR, BXUBEE
BiiEiT 3 2OBEITFT BNz (Fig2). [EOER LR
ST AmEIdE 1 LE2 ORI L bICIZIZeRkET, =
DOROMIZESZ 3 EEHI R o7, FREXH L WIE
EREXEE D256, REOBELAK, $£208
DER & O RIS B 2%, 61 ORITETMPEE, 55
WIREBIZ L A2PED0, PRHAULREE L7, K

44

B HEXIEE OB, 77— —0%kis o8 |
DR T THBEEHEE L 4572,

QBALET 7)) r—s—DROEREY, Bk L2k
DIREED e { IEER L BONAGEIL A ICBNT, &
FRIEHXREE E (Fig.3) TR L 72, #5313 Table 31257
FTTELCT, TNEERICT S LREPOHD S RSOk
REITOREL 25, BHFEWICTFERINL LI, &
BER A ERELUT 0L CHERT $ TOMEEEHN
S oTHEY, FTICHEE L/-BEFMAIIZITIES 2
BEoTWVA,

@Y LWT 7)) - — 2O 13EMIC BT AR
filfiss % Table 4|78, 209 &, BRFEMY -8 048 5 5FE
HARRRE LIZRESINT 4 Bl - 72, HEDSLEEICH- 27
OTHHH, HFETHEICET H2EEMIT #1590 T, —#ICEk
FELIBAELIZEAEEDLL Lo, - BEETHIEE
BT, BRI -—BH MRS A % BRE LA 5 10mm iz L
2¥& L, 3mm, Smm, 7mm, 10mm & EEERICERE LS
BELizonT, FNEIRESMHABI % /B L TH7: (Fig.4
(A), (B)). BREE9%%ETIE, Fig.3B)0 & 5 (2R
5 RN ) o THM ) OMES AR OVERRATTHETH
%. Fig SIAFHEEE LOMIFET— 7 025, HiEPL250
PR AR ENC, MELTHHIC I 72V b D0TH B

i % 10mmiZ & 5 & HERE & Bb23mmD 5 Tldf
2GyFHESNBE Z LItk B,

(4) G HANFE A Table SITRT. —RADBRIIBBGHHE T %458
M CHRE 24TV, BHEIRSEECIICREDT0% T, A
S5BITIHVTNSCRE B> TWA, BAEF T3 IE
AR/ NAIRIITES TR WDs, 9 fild 7 FITlER, I
WS ORI T AYENRON TS, BEEIZD
WX, ARIGBRETBIC I3 X857 % BB L 7 iEB) CRED
R[EIREVRON TV DD, HEEFGE-LT0E

HAERERE $556% 15



A HA e % 45
Table 3 Bronchial site and diameter of the wing. The radius

express the distance from center of the source
to bronchial wall

Wing Source-wall
Site diameter distance
Trachea 14.9+£0.1mm 7.5mm
Mainstem Br. 14.0+0.4mm 7.0mm
Lobar Br. 8.4+0.9mm 4.2mm
Segmental Br. 7.4+0.9mm 3.7mm

Fig.3 Radiograph for treatment planning. Applicator

Table 4 Treatment site and setting of reference dose point.
Multiple setting was performed in 4 cases.

is inserted to rt. lower lobe bronchus.

. . v Panewm e o T T (A)
Dose point No. of cases Treatment site [t & 1.0 S -~
o ///f- = ] j_“*“x\ :
Smm 2 rt. mainx2 | @ —_— __h_____,______:) e
rt. main, It. main, e —"
7mm 4 intermediate, rt. B7 ~ -
S _,__________._—-—F/
10mrn 3 tracheax3 ' '
: -¥ I Plane 2!:r z --I {B)
i |:.:1- i 1.50 1
5, 7mm 1 intermediate [ x
—
: trachea, It. lower, E === i
3,5, 7mm 3 . Bda QE_____?:
T
Table 5 Primary effect after endobronchial irradiation
Fig.4 Dose distribution curve of endobronchial irradiation.
CR PR NC (A)Reference dose point is 10 mm from center of the source.
(B)Reference dose point is 3 mm, 5 mm, 7 mm, 10 mm from center of the
source.
Curative case 7 3 0
7000
Palliative case 0 7 2 6000 [ w
5000
=
S 4000
3 3000 - \
° H \.
2000F N
1000 I S ,: ________________ ?-_-T?:__"_.:"_‘:—Q-—.__.
0 1 : 1 1 1 1 " ]
0 2 4 6 8 10 12
distance from center of the source (mm)

841 H25H

Fig.5 Dose profile of Ir-192 frorn dose distribution module
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