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Usefulness of Endoscopic Ultrasonography in
Deciding Indication for High Dose
Rate Intracavitary Brachytherapy
for Esophageal Carcinoma

Manabu Aoki'-?, Takashi Yamashita"
and Masanori Nakazawa®

We retrospectively analyzed 20 patients with stage 1-IV
esophageal carcinoma treated by limited external radiotherapy
(EXR) combined with high dose rate intracavitary
brachytherapy (ICBT)using *°Co as boost therapy. In 10 of
20 patients treated by combined therapy, we used endoscopic
ultrasonography (EUS )before ICBT and measured the thick-
ness of the residual tumor following external beam therapy.
Of the patients treated by combined therapy, the local con-
trol rate of esophageal carcinoma with a thickness under 10
mm before ICBT was significantly better than that with a
thickness over 10 mm (confidence limit 95% ). Therefore,
when administering high dose rate intracavitary brachytherapy
after EXR, we should measure the thickness of esophageal
carcinoma with millimeter unit precision. One of the most
precise methods currently available for measuring thickness
is EUS. Our results indicate that esophageal carcinoma un-
der 10 mm in thickness after EXR is the most favorable in-
dication for ICBT.
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106 TIEERABE TV, REOBIEE X OFRIEIEE
wlE L7z, R TR oM EEY, CTE LIl
BWEANEEE, M E T L, PRATNES ORE % & EFHh
1o 7.

bbb H 78S EANRE (EUS) 17 V7 vt
L7 ZED DT, 360°DEEMEOEEAE SR, NS
AN BE S5 2 L2 X ) SRITCIPFATIRE & 7
B, TO—NIIHHEDTIRIAT &, AR L — A
BRAAKEIEA S EHLE L HE S LN - ETH S
EUSIHIBIEIC T VARG TH b, AENONHREEBIZI

Table 1 Patients characteristics of esophageal carcinoma

RALS (N=20)

SEX male 19
female 1

AGE ~59y 3
60~69y 6

70~79y 8

80~89y 3

Tumor site Ce 1
lu 6

Im 12

Ei 1

Tumor Type tumorous 3
serrated 1

spiral 14

funnelled 0

superficial 2

Stage I 4
I 3

111 6

v 7

RALS : Remote After Loading System
(Intracavitary Brachytherapy using High Dose Rate “'Co)

Table 2 Resulis of Dose of Radiotherapy

EXR+ICBT (N=20) Ave.
Total dose of EXR 55.8Gy
Dose per fraction 2.01Gy
Total dose of ICBT 12.3Gy
Number of fraction of ICBT 2.9fr
ICBT dose 4.24Gy
Total dose at the point 5mm deep from surface €8.1Gy
of mucosa

EXR: External Radiotherapy
ICBT: Intracavitary Brachytherapy using High Dose Rate “'Co

Table 3 Mean survival (month), 1-year and 3-year
survival rate by stage.

mean survival time su(r;r i;zl"irra)ate sngv:::;rgte
ICBT (total) 9 41.8 14.9
Stage I-11 16 83.3 41.7
Stage 111 9 33.3 0
Stage IV 7 14.3 0

ICBT: Intracavitary Brachytherapy using High Dose Rate *'Co
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IRL72dDTH S, Fig.21d KstageJIO MM E R L7
b OIEH, stage I, IVTIRIT L A EED RN EAbh
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10mmEL LD KBEE A2 2 L, FEpIE Table 4 Results of EUS before and after RALS for esophageal carcinorna
iR 61212 T O T THAF L AR 4 Pt number Stage Tumor type hickne ﬁ;ﬁ"ar EE)éH i After RALS
f§|]1T‘ 2 mj—‘f, fr‘Ffﬂﬁ)_’ LTit4 ’fﬂll’: %)PR thickness of esophageal tumor .
ITBLRANCTH-7. ZhbEFEIC 1 I superiicial 6mm despair (CR)

‘ N " 2 111 spiral 16mm remained (NC)
LD/ B DN Table STH L. 3 I superficial despair despair (CR)

—J7, WENIEGHHT O BEFE AT 1 0mm 4 iIb  tumorous 7mm partially remained (NC)
oA, 6 Hh 4 HITCR, 16T 5 IV tumorous Smm wall thickness (CR)

’ X ] I 6 1 superficial 4mm despair (CR)
PR, 1 $ITTNCE 7 ) BEFZ10mmEL L 7 la spiral 10mm partially remained (NC)
WAL HNEERIICRE R o 2, BEE 8 v spiral 13mm remained (NC)
| PLE*10 S 0 R Y ZETh R 9 IV sumorous gmm wall thickness (PR)
o) mm FWORPTORELSE 10 b spiral 12mm partial remained (NC)

&, PREICBITHERTIIIS%DE
TR CAH BT RO . FEN B E
EHEE 3 Bl FERT, B
JEARES] 2 BHEIER RO A ToH - 72,
IEFN b R ORF RO 7.
K12, Toshiba Tosplan RAL-40A % Fi\ TR L 728505
BB B R 7 Fig.3, 41283, Fig.3, 4O T
Ml FNEN1.0cm, 3.0emTH A, WHxLBLTAHS
&, BIEBBMROIER & & B ISHESAR AR IR ED
HEFATAE—IZ k> TV 2 EAb 5. Fig SIEHEFRE
kA% #4210 .0cm, 1.5cm, 2.0ecm& L7234, &R
Bl & O P Ridh 1, FFERZENERA 5 1.0cm D FL Ok
e LBREILTERLADOZHHIIC L, JEbHEih
2FELIBOTH A, Figs5liBWT, #MiFD Sk ¢
OPFiEEE 1.0cm LR L, HBEHIOMREEZ100% & Lck X
DEMMEMHEZ R LA-b DD FigeThHb., ZhIZLD
&, MUEREEIMME A 1.0cm & L7285, BEIEEA 5 1.0cmi
N7 TOHER, HEROBLZ50% U TETHTFLT
WA ENbhbhs, E5I12, MFEEEIME.0cm &£3.0cm &
B LA, FILRS THISHRREOMEDEDE L
TWAZ EMbhb, RKIINIL—rDEEINIBEIS0%
BB EERLIDDDFigTTHB, NIb— r OEFEL
25mm® & X, 50%KEE 7 A E TOREEZ.Smm T,
FE15mmd & X2 E~826%, EE20mmD & EIZHAE10
% KIS 20 & O REEEDIER AT REIZ 2 Y, UG U THS
T2 6 X ) RV E TIREDIREE 2 5.

S5, FEIMT
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10f~, stage I-IV (N=20)
- :
=
a :"J.
=1 ;
? 50| i
c :
L S,
e L e -
14
K R ——
0 - . . . T I
1 2 3 4 5
Years after treatment
Fig.1 Overall survival curves of combined therapy

SERCS8ES H25 H

EXR: External Radiotherapy
RALS: Remote After Loading System (Intracavitary Brachytherapy using High Dose Rate “'Co)

Table 5 Relationship between esophageal wall thickness before
RALS and effect after RALS

Effect after RALS
Esophageal wall thickness CR PR NC
10mm> 4/6 1/6 1/6
10mm = 0/4 0/4 4/4

RALS : Remote After Loading System
(Intracavitary Brachytherapy using High Dose Rate “'Co)
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A F CHEERIIA LA X D BESRVEATD
N, REEMGOIET LS OGN R SN TE 7,
FOREEHE L TREVWDOTIE o 7207, SHEEHC X 5
AR B & LT, 60Gy Ll oG gl & &
TV RS 98— SR B A & A0E S P O g2
DI R % B2 IR E L i 515 2 L RHETH
LEnbhTwaY, #LT, ThEfihdshde LT
NIBEAPER S B LD 12 o 7. HIE, WG
& R 7z E B O JRT 4l & STV B b DI 2012
rank,

. FlEEFC X D ERGREEAScmll T

2. NEEENEFAET F 7o (L NE R (4 72 Bbem ~sm,
A0~2, NO~1)

(19[?0} . weeene gtage -1 (N=7)
I ‘ O N R s stage 111 (N=6)
E ]*:" —-— stage IV (N=7)
s 1- oo
3 p—1
& s0F 1,
= e e eseeunees
[0 toa
<4 l "4
[ H
n e e et o I
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Years after treatment

Fig.2 Cummulative survival curves by stage treated by external
radiotherapy combined with RALS

RALS : Remote After lLoading System (Intracavitary Brachytherapy
using High Dose Rate °Co)
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Fig.3 Example of isodose-rate curves for intracavitary radiotherapy. Moving distance of
source is 10mm. Isodose-rate curves surrounding source is relatively equal.

D¢z
Tt e
//f.m _________ "Jm_‘“
- ,—UETJF‘T'&; Ocs Tl — ~— \
Pl e e ‘mm N
4 ﬁu E__._.,,;—_u‘_u“__ ms'_ge ‘_‘__““’“H R
B? 1 —'_JL"'_SOE -0, —— o —— ~, 0
! / ,Asae ? \\ b
=3 \
bl f?ﬁ; /me "m“ am \\ //Sirg. D ]
/ / 1\\ \\\ 54 \ 199 ;dw
T ik 1 (0 [
Pl I:Hl” hl BE«M p"lh} o b 1\ Vel Tl
L J

A ke e K

. R, N P o —— = »,‘_u—u—

: \\ \Kn\ae-adlug wgu - T‘BE = - m; /éwa/ P
L \“:’f!:___"—"'“‘ —m'ﬁ."_"_—'_ﬁ@ _____ e - 7
N B W T £

S “IHn_‘__‘ r_’ﬂ,.—" e
" oa TTTrmem-————— R e
_h""‘m-——-- ——————— R

Fig.4 Example of isodose-rate curves for intracavitary radiotherapy. Moving distance of
source is 30mm.

Isodose-rate curves surrounding source is unequal compared with the case that rnoving
distance of source is 10mm.
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DI W 7 I PSS 1 3L
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EN, WEDTEER) ¥ HigEBo
B S BN /B E . LTF
ManTuwa, BEEFHENREHITRET
DEFHEE F CRIMTTHET, = RS
DWIEERRDL Z L2 L - THBEO
VR L MBI T E 5. BEEN
BRI FDE S O GHERHER 12 B W
TIIREHFIER SN TV B LI E
RBVH, FOIEZRIIAERFE YR
THEZRET 1T - 2 E T2 4
JEBIT 87.5%, Al~A2 T97.6%,
A3 T83.3% &N RAE LT
V52302600 b ASIE FRET T

BEIFRED TR L L TBEFEARSEE V0L 20 FES
3 Distance of source BOFSIZL DO DTH o728, @EF PRSI CI13EHmy
2 1.0cm CHEB A BIEET 2 2 LASTE, oFORKREIE % BIRMW
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L HH\ —-—- 2.0cm ELBIOILE, HH—EUEOKE SHLETHY, 3

= ‘ ) B DR C OB RIS LA T X 2\ (Fig.8 (A, B)).
8 0 BB WPV PR AT 7 CREISESE %47 o 72105
s F BIZ31F 2 £ TidTable 4157738 1), CRENIFER 3
g %5 B, WERIEL | BUC, PREUNEA | 1T dh > 7245, Table
o N SIRT L) ICZAL AT O EF I 0mmKifiTH Y, B
0 i [E10mmbEl b & OMIZ/BIFOBRIZBWTHESE S Bb 5
L ZENG, Db LB O S S BEE () b 5 AE IR
i DIEH) 10mmAFEN BEHEIED—D D IHEZ 4 2 DTl
WpkEZ LRI, ZOBEE10mm CHIE T 10mm) 2555
0.1 0_'5 T : — S h ok THEEDE ) I HEIERET S i'd?’JToshiba
Distance from source center (cm) Tosplan = THEAL L 7= BRI 4 Clid TRz, 5ilH
reference pointl&FE FSmm & S, ZOHIZHIT 5 HEAS
Fig.5 Moving distance of source-Ratio of dose curves HEE DG4 8 22 555, Fig.6 L 0 EIE T 10mm O a0 285
i e o o s’ TS BEFSmmORRIHE<E0SLRD LT 5. Aeb
the ratio of which is considered as one. &. $hbb, HiET10mmidreference pointiZ 3517 2 it

52

HARER & #56% %6



LES

(%)
100
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]/ - L 1 L]
mucosa 1 o 3 4 cm
depth from mucosa

Fig.6 Depth Dose Curves for RALS

(Distance from source center to mucosa : 1cm)

The dose at 1cm depth from mucosa decreases by approximately
20% compared with the dose at 5rmm depth. At the point 1cm depth,
the dose given when moving a source every 3cm increases ap-
proximately 15% compared with the dose when every 1cm.
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2% 505, — RS AEFig.30 HFigdD X 512k, #
BRI OMRESAAIIAE—HAELTLES. 0w,
PG b ERICIRE S N O ICREDTEET 5
FEAE LT LE ) 720, BEBHMBEOERIC X 2HE
DOMINZIRFEA D 5 TR X7z, Fig.3 L ) FEPIHRETC
B DS HTIRAY — & 2 2R BRI B L 2
1.0cm~1.5cmfEE L £ 2 bA, F2T, MEEHENHHA S
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AFEISHIRTE B AR EASEBRE L 25, FlIE, bh
HIOE T Smm TOFHREN RS EIZ12GyRETH 2
S, ARIZHMESTR, EUSDFESD O FBHIA 5 15mm DT
THFLEE T 5 L, B L D 15mm O SIS 54
BED0% & %59 5121, MIFEBHMFEZ1.0cme L%
&, ARSI L D BB Smm TIEY20.8Gyix G S 4
kD, TFHNBEREI355.8Gy THAHDT, HilET
SsmmiZ BT B IE76.6Gy & %0 5. ZEI 627 WX EA I
SHI X 2AREAR0Gy 2 B2 D4, MEEDOTRAEMEH T

TR 845 A25H

o2 % 415
APPLICATOR Depth at 50% of
diameter N the surface dose
10mm ( Q) 6.7mm
R
i

15mm Q} 7.5mm
\-_._._./

20mm \ —| 8.6mm

T

Fig.7 Inner circle indicates diameter of applicator (left side). Outer
circle indicates distance from surface to the point at 50% of sur-
face dose (right side). Depth at 50% of surface dose increases in
proportion to diameter of applicator.
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Fig.8-A EUS before ICBT

Arrow indicates esophageal carcinoma. The thickness
of esophageal carcinoma after EXR is 6mm and this
carcinoma was not detected by CT scan. Arrow-head in-
dicates aorta.
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Fig.8-B EUS after ICBT

Arrow indicates where esophageal carcinoma had been
before ICBT. In this study, esophageal carcinoma had
despaired. The layer structure of esophagus showed
normal image. We consider the effect of combined therapy
as CR. Arrow-head indicates aorta.
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