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Intraoperative Radiotherapy of Abdominal Tumors

Part 1. Intraoperative irradiation to carcinoma of the pancreas head znd biliary system
By

Mitsuyuki Abe, Kiwamu Yamano, Toshio Imura
Department of Radiology, Medical School, Kyoto University
(Director Prof. Masasi Fukuda)

Susumu Matsuda
2nd Division of Surgery, Medical School, Kyoto University
(Director: Prof. Chuji Kimura)

This report concerns the radiotherapy of carcinoma of the pancreas head, gallbladder and biliary sys-
tem during laparotomy. We call this radiotherapy during operation “Intraoperative Radiotherapy”,
which is applied mostly in case of the inability to completely remove the primary tumor in abdomen, its
local extension and regional lymphnode metastases or tumor cells spilled at the surgical act.

This intraoperative radiotherapy has two advantages. First: the location and size of the field to be
irradiated can be precisely determined, since the tumor in abdomen is visible. Second: normal organs
adjacent to the tumor can be occasionally shifted from the field. In this type of radiotherapy, however,
a possible large dose must be given singly not fractionately to the tumor-bearing area and the radiation
dose must be smaller than a tolelance dose of normal critical organs which can not be shifted from the fie-
Id. It is because any possible success with radiotherapy depends upon a safe ratio or differential between
the dose delivered to the tumor and that delivered to the normal tissue,

Two patients with advanced but still localized cancer of the pancreas head and a patient with carci-
noma of the biliary tract were irradiated with a single dose of 2000 R and 3000 R respectively from Co®?
source and a patient with carcinoma of the gallbladder was given 2500 R of 18 MeV electron beam.

Remarkable effects of the intraoperative irradiation was obtained at autopsy of a patient with carci-
noma of the pancreas head who died 230 days after the intraoperative irradiation. Nemely, a definite
tumor regression associated with marked fibrotic change was observed.

The effect on another patient with carcinoma of the pancreas head who expired 156 days after intra-

operative irradiation with 2000 R from Co® source was hardly estimated, since the autopsy could not be
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performed. However, harmful side effects such as leucopenia, intestinal disturbances were not observed

in his life time.

The patient with carcinoma of the biliary tract having received 3000 R from Co® source is engaged

in his daily work at present (314th postirradiation day) without complaints.

As to the patient with carcinoma. of the gallbladder with its invasion to the liver, the tumor including

its metastatic region was irradiated with 2500 R of electrons from a 18 MeV betatron. Up to now (3 we-

eks after irradiation), neither subphrenic abscess due to irradiation of the liver nor intestinal disturbances

are observed and the patient is getting well day by day.
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Tab. 1
Fst Discharge 2nd irrad. Dead
irrad.[5.8x3.6cm, 2500R) + h.OxG-OCM,ZDODR
Weeks after lst Befor 1w 2w 3w 4w 5w 5w 29 w ;1 W 2w
intraoperative Days after Znd
: irradiation
irrad.
2 days 4 days 6 days 7 days
E 1l - 4 4 4 4 - 4
rythrocytes 314x10 307x10,267x10 245x10 496x10 565x10
Leucocytes 6300 7100 6400 6400 6100 10600 2300
Sahli 70 % 53 % 56 % 96 % 93 &
II 160 80 40 38 40 47 3 20
Total bilirubin | 21.4 7.9 4.0 5.2 4. 4.0
Direct bilirubin| 15.0 5.4 2.4 3.6 2. 2.7
T T 2=-3 2 1-2 1 1
ITT 4 4 i) 4
GOT 128 191 80 48 a0 26
GPT- 80 84 52 46.5 52 25.5
Co R 2 1 2 3 2 1 -1 2
cd R 12 12 9 4 9 9 10 10
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Liver a"‘_"_\x
- — Spleen
Left gastric
artery
[ h?:\ Splenic A.
\
\  Cystic dUCE‘? 1:\ # Hepatic A.
Tumor A " \:\
; O \ \
Common duct / )
Portal vein
Radiation field
Superior mesenteric
artery&vein
cob0 ,2000R, 8x5 cm
Tab. 2
Days after Intraoperative irrad. (8.03x5.0cm, 2000R) Discharge Dead
intraoperative 2k M
irrad. Before ddays Gdays 10days 17days 2days 36days 156days
Erythrocytes 399x10* 400104 382x10* 359x10*
Leucocytes 7400 8100 11500 8600 7300
Sahli 81% 5%
i 20 11
Total bilirubin 3.2 I
Direct bilirubin 2.1 i |
TTT 1
ZTT 4
GOT 42 36 51.5
GPT 25.5 21.5 45.5
Co R 2 1
Cd R |12 14

FRIEL 2 FREE CREETE O I D b & BEAM
wET . BT 5 LIFERCBINA o EE 2 5
b, +=i&E & EE R ) v RERE =,
Fic B = RE TR & G REEEIIR o I 5L
2OEBEAED bR, 2T, KHET S
Pl a AT ot tk, EIBHEEBIIR OB Fuie,
FIRAECERAT 2 BB A2 &0 T8 X 5

BET Co® rigxlEE&RmEE T 2,000 RIBS
L, (& Child o fEke & v BRI 7. B4
B Fig. 2Rkt Chs. Aitkolk
RPTRI Tab. 2R L7, cofbiEf 1 LA
Bk, MihRShe X 5 BB RS S h,
X, Fin, Bl, Rekon s BEsEs i
W36 H BB Lie. AFILiE 1560 B 355
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Fig. 3

Radiation
field

HARESRGERE S 5208 H15

B, TOBEIE L STLIEEL, ARIBMERR
PRI L PR oWAE T, MR EEH RS S
higholz, REFTE<HAEL V23D LR
b, BEOFA R b o RE—+
By aEe s LT, SEEOL, Mg
{, BEETxhotn, ATRAICHIEELEDESE
T5&, BoAfR, BB - Bbhi
2, B efs LTEkL T Y, Todr,
FRCRRGRIR T AR o B A RIS o &
Te—H LML, coEEzR4 LR
73 b iR 08y By, BFPY
L, MIREBEO v v RiEk & dit L, I

Liver /
4 . —— Stomach
11-biadd . ’<'I- ————— PANCIeas
Gall-bladder
Nore /
CholecystostomiaJ
externa
Tumor
—TN
= =-———— Colon
N e
()
Superior mesenteric
vein
co60, 3000R, Bx6 cm
‘Tab. 3
Days after Intraoperative irrad. (6.0x8.0cm, 3000R) Discharge alive
intraoperative 4 1
irrad. Before 3days 9days 22days one year
Erythrocytes 384 %104 466 104
Leucocytes 6900 11800
Sahli 9% 919
I 60
TTT 2
ZTT 8
GOT 37 28.5 14.5
GPT 30 13.5 5.0
Amylase 100 68.2 36.8
Alkalinephosphatase 39.0 25.0
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