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Fundamental and Clinical Studies of Preoperative Radiotherapy with
High-Dose Rate Intraluminal Brachytherapy

Norihiko Kamikonya
Department of Radiology, Hyogo College of Medicine
(Director: Prof. Takashi Miura)

Research Code No. : 605.3, 605.6

Key Words : Rectal cancer, Preoperative radiotherapy,
Intraluminal brachytherapy

High-dose-rate intraluminal brachytherapy (HDRIBT) is the effective treatment modality for
esophageal cancer. In October 1986, a Phase I-II study was initiated to evaluate the effect of
preoperative HDRIBT in rectal cancer. Fifty-two patients, enrolled until December 1990, have been
analyzed to describe the relevant technical aspects and toxicity. HDRIBT was performed with remote
afterloader. Shell was used for immobilization of the patient during HDRIBT. New outer tube, made of
silicone, was easily fixed to the patient. Fractions of HDRIBT was one to five and the total dosage was
escalated from 16 Gy to 80 Gy. The effective response of local tumor was achieved in the cases
irradiated with 30 Gy or more. Local recurrence and distant metastasis after surgery were detected in
three and four cases, respectively. Life threatening toxicity (G, complication) was detected in one case
(1.9%). Other severe toxic events requiring surgical intervention (G, complication) were detected in five
cases (9.6%). After the life threatening toxicity, most of patients were treated with total dosage of 30
Gy in two fractions. This experience supports HDRIBT as a feasible preoperative treatment modality
to be used in the management of rectal cancer. These results deserve further investigation and
confirmation trials.
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Table 1 Patient characteristics of preoperative
HDRIBT (H.C.M. 1986, 10—1990, 12, n=52)

Age (median) 37—87yr (6lyr)

Sex
male 35
female 17
Tumor site
Ra 14
Rb 36
| 2
Tumor length
—3.0cm 13
3.1—4.0cm 15
4.1—5.0cm 13
5.1lem— 11
Dukes’ classification
A 11
B 16
C 25
Grade of malignancy
well differentiated 36
moderate differentiated 14
poor differentiated 1
mucinous adenocarcinoma 1

Follow-up period (median) 2m—4yr 4m (2yr 1m)
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ffl, P 24, Dukes ¥ Ti%, Dukes A 11A,
Dukes B 16.A, Dukes C 25T, Dukes C @ 3
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CiThotz, BEDOEEE, 77V 75—z 0%k
2+ 15cm ¥ CEBEBECL VTR b, EBE
BEARBH TR £Eflcm HMRECREYBE L
G ol

2. BEiEENBEEEARE

EREENRBHEARE L LT, BEORE
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a b
Fig. 1 A rectum applicator of HDRIBT : (a) Quter tube type-A. (b) Quter tube type-B.

Fig. 2 Three subtypes of outer tube type-C

A CLZ, BEE2em TROMECHBZEAT
%, AE C2ix, MU < EE2cm THOIZHE »HF
AT 5, SHE C3i%, BERlem THOIABEZHEA
T35, 324 7ELBFIMHEREL TR, &

YRl ERE3cm Tikdo 5, i
3, MBMER UIRIRAIERE Fig. 3 Barium enema study with a simulator
EAE O s O T, BEE EEX D lem shows the superior margin of the tumor.
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Fig. 4 An endoscope with a simulator was used to
determine the source position. Figure shows the
superior margin of the tumor.

Fig. 5 Process of making the shell. The shell was
forming and hardening on a patient, who was
lying on the table of the simulator.
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Pentazocin (Pentazine) % #fiE 1L 7.
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<!'/ 0.5cm

Quter tube A

Quter tube C-1

Fig. 8 Radiation dose prescribed to 0.5¢cm from

the surface of the outer tube. (a) Quter tube
type-A. (b) Outer tube type-Cl.

Ll

Fig. 6 Insertion of the outer tube with using a
guide wire.

25

Fig. 9 At irradiation.

BESE L, AF A, B, C2, C3Tin, slEsE
E2H5mm O & & L, SV C1Ti, Rl b
b CAERTHS5mm D& E L, BES
FEEER =2 v a— 2 RO-TIZT, TESET

i A A e
Fig. 7 Figure shows the dummy sources and treat- PR s X SRR L,
ment volume. 5-4, fE&
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NENCHEERELBEAL, GENOMREEY
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(Fig. 9).
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Table 2 Indications of preoperative HDRIBT

Radiation dose

Interval to operation

Case No. (Total dose Gy/fractions/days) days
1 16/2/5 9
2 20/1/1 13
3 50/1/1 7
4—6 80/2/3—8 6—7
7 60/1/1 2
8 80/1/1 8
9—17 80/2/3—8 2—14
18—30 30/2/3—8 12—16
31 40/5/14 18
32, 33 30/2/4—5 14, 48
34 40/2/8 17
35—52 30/2/4—8 9—22
SERL 34E 8 A25H (85)
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Fig. 10 Dose distribution of five point source
movement.
(a) Outer tube type-A. (b) Outer tube type-B.
(e-1) Outer tube type-Cl. (c-2) Quter tube type-
C2. (c-3) Outer tube type-C3.

c-3

(86) FARERSEE #51% #H8%
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Table 3 Comparison of the movement of the source position with or

without use of the shell

Shell (=) group

Shell (+) group

1 I2 L/T L L/T
Case No. (mm)*  (mm/min)** Case No. (mm)*  (mm/min)**
1, -12 1.47 6. a i | 0.04
-3 0.37 +2 0.07
2, -5 0.22 7. 1] 0.00
3. +11 0.41 +2 0.09
4, —4 0.09 8, +1 0.03
L8 ~16 0.60 9, ] 0.00
-5 0.19 10, +1 0.03
+5 0.13
mean 8.0 0.48 mean 15 0.05
*(p<0.01)
**(p<0.01)

Table 4 Degrees of radiation effect in the cells
and tissues (Oboshi-shimozato classification)

Dose number of

S el DA B W IVA
16 1 1
20 1 1
30 33 13 13 4 3
40 2 2
50 1 1
60 1 1
80 13 - 5 3 2
6. fFHEHAR

KPR 2 b FMT oML, 148 REERE L
L7c2s, BEHET 25 7 B LAFIZF AT 2 i fEAl
RTHBH -7 (Table 2),

7. BEHF

7-1, WEEMSEAEE (Table 4

FEARAC X %, BFNEZ, £TIA L
ETh T, BRER T, 20Gy LT 24T,
A TH -7z, 330Gy T334 2041 (60.6%) »°
IIBLLETH -1, BERE L HEBFENR T,

Table 5 Profile of local recurrence cases

Case Dose Interval to RT Dukes’
No. (Gy) operation effect classification
1 16 lyrdm IIA C
3 50 4yrlm 1A (1
41 30 8 m 1A c

5 S EEGID 230Gy BE D330 CHE L i 2iE
BEhERBBLAAEN S,

7-2. RiiEF (Table 5)

RFTEHY R0l 3 FITFlh b HHiEED
JEEC X 5 RIT A THoTe, BREAE 2 A
M2EUATH - ic,

7-3. EWRIER (Table 6)

EREBZAFICHED bR, 2055163,
R b BREBDIEMLTH o2, WTFhd
Dukes C fiEfITH - 7=h3, fGHELA OEEFAI%D
BEAllod o b 3Rd bRt

8. EE

fEA RBEHIIRE P, BABRFHE, FaPc@o
bh, GREEE214(40.4%), G.HEE 5 #1(9.6%),

Table 6 Profile of distant metastasis cases

! Dose Interval to T af Dukes’
Case No.  (Gy) Organ operation RT effect ) ssification
10 80 Liver lyr3m nme C
15 80 Liver 4m 1 C
37 30 Liver 7m IIa (-
41 30 Liver, Lung 8§ m Ima (1
SR 348 A25H (87)
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{2 30 000 @G, : Complication required surgical intervenion
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Interval from operation to complication ( mon.)

Fig. 11 Complications as a function of total dose 30 Gy and 80 Gy, and as a

function of interval from operation.

Table 7 Degrees of complication by radiation dose

Dose number of

(Gy) patients G G Gs
16 1 1
20 1
30 33 14 1
40 2 1
50 1
60 1
80 13 5 4 i

GEE1H(1.9%) THote. BEEOHNEE, G,
BEO 1FAERAEE, G, GEEXILFIEHE
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L5500 il B AR BE IR R R & o0 FRAHR BEVX, 16
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FEBREE L LT\ 530Gy REHEGI33FI T, 2041
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