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A Clinical Research on High-Dose-Rate Intracavitary Irradiation as a
Primary Treatment of Esophageal Carcinoma

Yoshio Hishikawa
Department of Radiology, Hyogo College of Medicine

Research Code No. : 605.3
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During the period from May 1980 through December 1983, 118 patients with esophageal carcinoma
were treated at the Department of Radiology at the Hospital of Hyogo College of Medicine. Sixty-six out
of the 118 patients had a primary radiotherapy. In 43 of the 66 (65%), high-dose-rate intracavitary
irradiation following external irradiation was performed as a boost therapy.

A survival rate in 43 patients treated with high-dose-rate intracavitary irradiation was significantly
higher (p<0.0001) than that in the remaining 23 treated without high-dose-rate intracavitary irradiation.
Especially in the UICC stage I group which was treated by high-dose-rate intracavitary irradiation, one-
year and three-year survival rate were 70.7% and 51.8%, respectively.

The method and technique of high-dose-rate intracavitary irradiation for esophageal carcinoma was
established by the author and reported previously, The advantages of this treatment include no radiation
exposure to the medical staff involved, less burdon for a patient and simplified care.

Fistula induced by high-dose-rate intracavitary irradiation is a serious problem. However, since the
safe range in total dosage was found to be 20 Gy or less, this treatment has been safely made.

The data suggest that high-dose-rate intracavitary irradiation following external irradiation as a
boost therapy is an effective modality for esophageal carcinoma.

E| By

BB O WGERE, SRR & R sy E T,
WIR L RITRE TR S, SRR, SR
BIERIBELR D oD, BRTHIEOREE M,
KB QR T, ARHRECEERNCTHI S,
BEHRERCORFHEOR+S R ERI, A%
DREIFM BRI, S, EEYHMELEL 45
EREE BRI TELL I ENTE DT
RTHB, £ T, BERREHIBEED boost
therapy & L TiThbh b X diIclcoTE0 &

(16)

RERPENRHERC L AR, g
DMENFRWTH 5D, FREEKKFREITD,
19804F 5 A s b, FoiEfE D AT B R IC A RS 65,
EREREARHE 1T - T\ 5, FBrce, (D
EMRERENRHOHE, Q) BRERENES
DOIfTER LWRETF OB, Q) AHMHATORE
R AL e A BAH G T 7 & FERETT 0 o ¥4 SRR o H
i, (O SREREABHETHCcOTRETFI
WBRHGE, ) BEOREE L Boost ffE & DBIM
IZOWTRE L, £LC, BifERENBHo

s H1F

A2
T

HRE



) R*% 17

RERBRETORRRO VK, BRCcoOMEAR
DWW, KR OFKEREEICBE LICRL»BE
BHiTo7c.
R
19804E 5 A X b 1983412 A D M e BB &
TR C BRI IR & 1T - e BB R B BUBTE
BIIIHITH S, ZD 5 b, RIS, e
fBE 8, #RMTEEEES 8 Ik, b CHREE
v, TOHBEHEY Lickic, YR clEAREY
T %47 - 12 3 BIZER < 6B THTRRTH 5.
H &

B Ak

1. sHegt

L1, #i#&

linear accelerator TO10MV X§ic L 5EHE
N LCT—MRT v air itk s y RIBE
TH -,

1.2, RE

1 EI#EE, 2Gy faWLi32.5Gy T 1385 %
FRAIE Uz, 8B8EE, 50Gy 72\ Lik60Gy # &
Bl & L, 40Gy 1218 2 FIRBE TIT LV, £
(B85 RS - 255 L,

1.3, MEE
EHx+4aegisk 5, Sfi%6cm, RELE
BOLBLELCITEL h3cm B WREE & L
7=,

2. EREREEN B

B EREA R, SRR —ERE O K
HlERBWTEIhs7z,

2.1, #E
ERERPERNBA &R, FZH RAL-303T
fTole, COXKER, FEBERCHEIhE
BB ~OFAL, 3AKDOT7 IV r—2Xb
RoTWHA, RERACIEZDOI B2 VFAD
oo mZ BTz, #iEX, Cobalt-60 (19854 3
B 11.7Ci) T7 7V r — % ©%HEH H15cm 1E,
ERBECL > THHTZ ENTEL,

2.2, HiAF -7

BAF -7, HFa—-TElRFa—-7D2
AT, &£H1C60cm THoTe, fb5 = — FidsEL
cm, AESMmM O =T A8C, AF2— 7 3HES

fEFI614E L A25H

mmoOKY) =F L vETLrbZORHEYRE
DBEILI, TLTZONF - — 7DEE %HE
LB LI,

2,3, RHE

D 7O, SBHROBFBEO LR ST
BHIFTH-Teh, ThUANOEGL, BERE
FEiioEEO L& s THL Vilem A, BEYH
FCFARERHETH - ic, RETEE, AR
DR A BRDEE CTRD B2, Z OROEAL
X, EEORERNBERE &R UAAICT 5 X 5
BlLic, ThiBERTLrLTELEELE
ALEbTEETho7e, £ LT, BRTTRE
BYRIT\REHERAL & R TRIME © B L
= — 7 %o,

2,4, BIALE

PR EBE 21T 5 BRI, ROBTE 21T - 7z,
¥ 9" Dimethicone (Gascon drop) 40mg % & 0%
5.1, AKiZScopolamine-N-butylbromide (Busco-
pan) 15mg & Pentazocine (Pentazine) 15mg %
fHEL, £ LTS5 4% Lidcaine (Xylocaine)
100mg % 3 ZEWHIEFC & F B,

2.5, Fa2—7DEA

St = — 71k, EMEMICHARGELBATSE
HTHAL, TOo®, WFa—TiNF2—7H
A LT,

2.6, BEHRMA~DRFE DA

Fa— THFAS R, BEYEMI,»S
TEALE L, BhREL bR AN, BFa—7H
YBBTARENTEBRITAL—-RACH LS
iz, TELARTEERRELT LI, £LT,

74 Y EEREL, HAF2— FHICHALCERR
FErv4 ¥ 74 roiicd X 5ICER FTH
F a2 = Z B U CHEBERIEAE LW LB 5
Loicli, ELWHEBRLHAF 2 —7%b-TE
BIEAF 22— 2N Fa—-7F—7CTRE
L, &b -7 EEZEOBEmEE L,
2.7, MRS

P 2 — 7% guide tube I2HEE L 7o 44, BEE L
7=,

ZOWRTHVCbARERDL, 1EOHRIFTR



18 AR AR BT X B Al AR B+ B B %

Fix5 A LbBhienote, EEZ, BETS
BMEOMMRElem & LTV 5 dicE VB
DHE, REX 2B EEHNTI 5L, flx
X, 8cm ORHEOHE, 1EEOEBIETHREY
Ocm, lcm, 3cm, 5cm, 7ecm OB ICE L, 2@
H o#{ECHIE%2cm, 4cm, 6cm, 8cm DB IC
By LBS L,
2,8, fRiE

1 Bl & 134.5Gy » 512.5Gy TR 45 126Gy -

T, BIREIL, 6Gy 524Gy 2oz, LasLieht
b, BoE TR AL18GY & LTw5, ik, #iE
2 blem BERICTE, BB REIE TF5mm o [ % 2
LT, TEBRREBHELD L5 EmERa
£ 2 —# Varian RO-TCEE L7z,

2.9, BRAE

BALVE L, BERRBHE 2 R ORKRRD A
ThH5.

S E

RER OYEIRFIEFICOHE, MBRIIZLT
SRS EREPI B A % boost therapy & LT4T 518
BIEROFEN T hhis, LaLLfln, 4R
SEEABHTE DT, FIT, FHT
DYRBLAROE 2D S LI, BARHAKETR
ZRD, BFHOBTRLRDL, LT, &8
FLORTROGHOEIMEFCEETH
ENESE, 2Xn DI 4 2FFT A P THRE LI,

BEiz, Historical Control & LT, B ERER
RO L, S50Gy Do BEEmE L DR
FrlRie b R EFROLBIEEI LT3
DT, AWIL T, BREBEANRBSOHLET
T5C ERAEIRE LHIFA TORTH & IEMHTT
PIOEBREEO LB X 1Tie\, S HIETHTO
RFHEERELY KD, BEREY, £6FE
1T X 24EFE, Jcbb “actuarial method” T
B L, ZLT, 2M2BL coEFhEo
=DHFEMOKTE L, Generalized Wilcoxon test
Z& -7z,

% R

1. FEPIRRSTHETT %

FEA R BT R, 666144361, 65.2%TH -
7z (Table 1).

(18)

Table 1. Cases with esophageal carcinoma tre-
ated with radiotherapy alone : 1980 May-1983
December

Treatment method of Radiotherapy Number of cases

66
External irradiation alone : 23
less than 50 Gy :
50 Gy or more than 50 Gy : 16
Combined external and
intracavitary irradiation : 43

Table 2. Age distribution

Age Radiotherapy EI+1IT
48—49 1 0C0.00
50—59 7 5 (71.4)
60—69 22 13 (59.1)
70—79 28 19 (67.9)
80—86 ] 6 (75.0)
Total 66 43 (65.2)

El:external irradiation, II : intracavitary irradiation, -
() :Intracavitary irradiation/radictherapy x 100%

Table 3. Sex distribution

Sex Radiotherapy EI+II
Male 50 32 (64.0)
Female 16 11 (68.8)
Total 66 43 (65.2)

El: external irradiation, I : intracavitary irradiation,
() :Intracavitary irradiation/radiotherapy x 1009

FEWTIL, S ~86 TR BE AT Eh T
By, BEARSIEBEHSTERWEWIE
Wiah o7z (Table 2),

wAT, Bk i, WThiEAREETS
T ENRTE (Table 3),

BEREOFAEIA R T, BB, Im TO
HEATRRPRED - 72D, MEfr & OiEITERE D
ENCHE I E B E LD 72 d - 7 (Table 4),

FEOKE XTI, 10.1cm U EofEHI¢LliE
TR I340% L EH - 7228, 10.0cm LA FOBED i
TRLOMEMAFHAEREZIRD ol
(Table 5),
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Table 4. Tumor site distribution

Site Radiotherapy El+II
Ce 1 1 (100.0)
Tu 9 7(77.8)
Im 36 19 ( 52.8)
Ei 20 16 ( 80.0)
Total 66 43 ( 65.2)

EI: external irradiation, II : intracavitary irradiation,
() :Intracavitary irradiation/radiotherapy x 100%

Table 5. Tumor length distribution

Length (cm) Radiotherapy El+1I
— 5.0 16 12 (75.0)
5.1—10.0 35 25 (71.4)
10.1— 15 6 (40.0)
Total 66 43 (65.2)

El : external irradiation, Il : intracavitary irradiation,
() :Intracavitary irradiation/radiotherapy x 100%

Table 6. Tumor type distribution by Japanese
Society for Esophageal Disease

Type Radiotherapy El+0I
Superficial 3 3 (100.00
Tumorous 11 9 ( §1.8)
Serrated 16 11 ( 68.8)
Funnelled 5 2 ( 40.0)
Spiral 31 18 ( 58.1)

Total 66 43 ( 65.2)

El : external irradiation, II : intracavitary irradiation,
() :Intracavitary irradiation/radiotherapy = 100%

2 I L R BE AT E e o e, oo
BITRLOMICHAFENEEEZEALRD b o7
(Table 6, 7).

AERE UICC stage 5] Tix, Table 80 Z & <
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R FR R BE IR D e -7 (Table 8),
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Table 7. Tumor type distribution by Borrmann
classification
Type Radiotherapy EI+1I
1 6 5(83.3)
2 11 10 € 90.9)
3 43 25 (53.1)
4 5 2 (40,0
unclassified 1 1 (100.0)
Total 66 43 ( 65.2)

EI: external irradiation, Il : intracavitary irradiation,
() :Intracavitary irradiation/radiotherapy % 100%

Table 8. the UICC stage distribution

Stage Radiotherapy EI+II
1 11 11 (100.0>
2 17 14 ( 82.4)
3 20 9 ( 45.00
4 18 9 (50.00
Total 66 43 ( 65.2)

El: external irradiation, II ; intracavitary irradiation,
() :Intracavitary irradiation/radiotherapy x 100%
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Fig. 1 Survival rate according to the treatment
method
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Fig. 2 Survival rate according to age
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Fig. 3 Survival rate according to sex
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Fig. 4 Survival rate according to tumor site
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Fig. 5 Survival rate according to tumor length
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Fig. 6 Survival rate according to tumor type
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Fig. 8 Survival rate according to the UICC stage
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Fig. 9 Esophageal injuries correlated with in-
tracavitary irradiation dosage
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