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Studies on Treatment Results and Prognostic Factors of Intraoperative
Radiotherapy for Pancreatic Carcinoma

Yoshiaki Tanaka, Nagayuki Takeshita, Kohkichi Niwa and Tadayoshi Matsuda
Department of Radiation Therapy, Tokyo Metropolitan Komagome Hospital

Research Code No. : 606.6
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Results of intraoperative radiotherapy (IORT) in 70 patients who were treated for pancreatic
carcinoma during the recent eleven years are presented. For analysis of treatment results, patients
were divided into three groups depending on the treatment period: the initial period ('76.4~79.12), the
mid period ('80.1~'83.3) and the latest period ('83.4~'87.6). Median survival in each period was 4
months, 6 months and 11.5 months, respectively. As for the clinical stage, the median survival of
patients with Stage I or II, Stage III and Stage IV were 10.5 months, 8 months and 3 months,
respectively. The patient’s survival with a combination of tumor resection and postoperative external
radiotherapy (ExRT) seemed superior to that of other treatment modalities.

As a result of statistical comparison of prognostic factors among each group, it was shown that
the treatment period was most significant (p<<0.01). Besides this, clinical stage, tumor resection and
ExRT were significant factors in obtaining long survival. The patient’s characteristics, however, were
different in each group, so Stage IV was excluded from each group and survival was re-analyzed. As a
result, the treatment modality consisting of IORT plus ExRT was found to be the most important
prognostic factor. In conclusion, IORT should be applied to patients with pancreatic carcinoma except
for Stage IV cases. The dose in IORT ranging from 20Gy to 25Gy combined with the dose in ExRT
ranging from 40Gy to 50Gy was considered to contribute to the improvement of prognosis without
causing serious side effects.
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LERoTERL, 22 C4&E, fiihBHEIT -
7o 5 i 6 © ¥ BE N A % retrospective 1 # 5
L, FRIZEES T HEREFo> TR 2Nz,
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HESIH, FERI35EE BT (B4 62.55%) T
B oic, EFOEFHHSMAGHEET6H, |
I I, T ofh25(TH b, 45/70 (64.3%) 1%
HECREL L b i, FF5E L American
Joint Committee on Cancer (AJCC, 1983)')iz

Xhux, Stage I 141, Stage II 13%, Stage III.

444, Stage IV 1261TH b, 56/70 (80%) &
Stage III LL LD HESTHITH - 7= (Table 1), [EE
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Table 1 Intraoperative radiotherapy (IORT)
for pancreatic carcinoma. Tumor site and clini-
cal stage according to AJCC'™,

Stage I  Stage Il Stage IV
TiNMs  TraNaM, ToiNoaM, Total

Primary Stage I

site T, T:N.M,
Head 1 8 26 1 36
Head &

body 1 4 4 9
Body q 10 2 16
Body &

tail 3 5 8
Diffuse 1 1

Total 1 13 44 12 70
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(19834 4 3 ~1987+F 6 A)32fI0 3B 5T
BREAEY R LT,

EFIR MR RHERE b EEL, 2E4e
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19884E 7 AR TITV,, MIEMZEHT 141 » B
THbH, 2HMOEHEEHE I logrank test T
T- 7.
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Stage 111 @ 52 5 E& 12803 8/19 (42.1%), *k
#112/19 (63.2%), #%#A24/32 (15%) THIZiz
DIEEMU T, FebIBREACEIES D Fh
Zh 1/19(5.3%), 2/19(10.5%), 15/32(46.9%)
THHEOWEI i B iz KM L w7 (Fig
D.
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Rabhtc, THEALEO ms 127 ATH -1
(Fig. 2, Table 2),
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No. of patients

I IImiv I I miv I I mw
"76.4~-'79.12 '80.1~'83.3 '83.4--81.6
(n=19) (n=19) (n=32)

[] resection of the tumor (n=18)

Fig. 1 Distribution of patients with pancreatic
carcinoma concerning the clinical stage; those
divided into three groups depending on the treat-
ment period.
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Fig. 2 Survival curve of 70 patients with pancre-
atic carcinoma. Influence of treatment period.

FRHAR i Stage 1 & I G -8 o B
EFERERIFED L < msizl0.55 B THo i,
Stage IIID 8 # A &N TRERX LI T,
Stage IVOmMs 23 #» ACHRLEL-I2L 00,
FEFBE DI MLOBFELBELTHE L R WLR
Motz (Fig. 3, Table 3). LATFof@riciy, W
WoRY #A3T 5BRCTFERR R Stage IV
ZER\ e RAOT o Th B LR,

PIBRTE & JEVIRRTE & D HlE T, VIBRFF IR
Stage IV 175 <, I IEEIBRERICIX1261 > Stage
IV2a&gEh Tz, O ms i FhFh11.5%
H&b. 5 ATHY, AR (p<0.1) KEIBRBFDOT
P X by ot L L Stage IV 2 W icH;
BOBCRIEYBREOms 282 ATh b, 4
BRAE L ORICIBEBET L LRI - o (Fig. 4,
Table 4).

A ERERHOt B oFE T, (FRAMNOEEY
PR32 15/26 (57.7%) L& <, msikl2h BT
B o tc, — O B A BB LSRR A 3/26
(11.5%) 1<, msix4 » AThHb, GEEE
A THERE (p<0.05) InEBERE S ENL -,
72 L Stage IVo 5 2 EFB G HETFED 2 #i
(4.9%) LT, iR E M 0 77 13106
(34.6%) £ %<, BREBEOFHDLETHNR> T3
HE A& b i, Stage IV B\ 7= BTG E
DOmsltThThI2AFE 52 THD, Zo8
FLHAFOTAEE (p<0.05) ML Lo
7= (Fig. 5, Table 5),

YO EE O o5 JB AL I CHR BT & Lo L7z,

Table 2 IORT for pancreatic carcinoma. Patient’s characteristics, treatment modalities and

results in each treatment period.

Stage

Survival months

Intzryal I\S{e/ilc“ i _I I m I I%[eggf%%“ YE;}({EE) mean:ko median
164 1o 11/8  62.6+8.7 3 8 5.3 a5 SRS 4D
8015, 18/6 618486 1 4 12 210.  ourey SEEET 6D
A6 15/17 628+111 6 24 2 1546.9) 2900.6) 23F1-2 -2
Total  39/31 62.5+9.9 1 13 44 12 18257 418.6) o ii8d I
[ J=Stage I-II p<0.01

ExRT : external radiotherapy

BAERE 498 H55
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Fig. 3 Survival curve of 70 patients with pancre-
atic carcinoma. Influence of clinical stage.

Table 3 Tumor resection and survival time in
three groups concerning the clinical stage.

Tumor Survival months
Stage not Total )
resected resected mean+ ¢ median
I (T.:NoM,;)

& T1(TsNM,) 3 11 14 10.8+4.1 10.5
I (T,_sN,M,) 15 29 44 10.3+9.7 8.0
IV (T)-3No- M,) 12 12 2.5x1.1 3.0

Total 18 52 70 9.1+8.5 7.0

Pancreas ca.
o—= resected

.E #=----= not resected, all
<
a = C---=0 not resected (Stage [ ~111)
€
g a0f
E i n=
o 12
pr
N s =
n=52
0 L L 1 L L L

Survival in months

Fig. 4 Survival curve of 70 patients with pancre-
atic carcinoma. Influence of tumor resection.

Z T 2 FE oD Stage IV D b % &4 12 EE
‘1§3¥'C*5/45(11/ ), BEEREBLLOBETT/25(28%)
ERILY, BREOFHIHETEDO RN L5 1,
MHEOmMs XLrhFho»He4»ATchb, K
IEBFEDO T VRN L Do e b DDEEE LT
ZTgmotz, Stage IV &\ b ©410.55 B
ES.5H ATH Y, RkOERH A S (Fig. 6,
Table 6),
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Table 4 Clinical stage and survival time in both
treatment groups concerning the tumor resection,

Tumioe Stage Survival months
resecion 1 I M IV meanto median
resected 1 215 13.3+12.9 11.5*
7.6+5.6 5.5
not resected 11 29 12 [9.1%5.5) [8.0]
[ J=Stage I-IlI ‘p<0.1
100
| Pancreas ca.
8ol 55 O——C IORT +ExRT*, all
g = O----0 IORT+ExRT (Stage [ ~Iii)
] 3
a ] Hm e = IORT alorie**, all
E 0t +——+I0RT alone (Stage I ~II)
e |
& o _h}
n=g =89
o \1—_9"q N -=-4|' __'I_"_I_

0 4 3 lh IJ 28 32
Survival in months

Fig. 5 Survival curve of 70 patients with pancre-
atic carcinoma. Influence of radiation modalities ;
IORT plus external radiotherapy (ExRT) versus
IORT alone. *ExRT means the treatment with a
dose of 20Gy or more. **IORT alone group con-
tains patients treated with ExRT by a dose of
less than 20Gy.

LAk, iy B g5 BT U 7o B0 0 Y4 S 16
ZRAMNCGI THBERTE R TR, HE
EORE D o oD BRI O BT & %Ko 2 By
HTHH (p<0.01), RHENBRHGEHEOH
&, EBYIRE R EMRDT bhic, 7272 L Stage
IV Z BRI BT, A REOEB 1o
TREBENED Lhich (p<0.05), fDIEE

TOWTIEA LRI o7,
E R

CHETFEARBE Wb TSzt L
T, BUHSRE BB ER I i LBk e
LT, D Wi BETE RGN 4 < ARSI
WA BB 2 LV, 2) Massachusetts General
Hospital @ 7" v — 71 X % precision high dose
radiotherapy # (X U b & 15 B 5 B/ TR 0
JAE, 5FU ol & T 530 I &
YRFIHEORENBOIL LSkt
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Table 5 Clinical stage, tumor resection and survival time in both treat-
ment groups concerning the radiation modalities.

Stage

Survival months

Patient _ __ Resection
characteristics I Inm m I Yes/No meanto median
IORT alone or 4.6+3.4 4.0
+ExRT(<20Gy) 1 3 15 10 32 (55435 (5.0)
JORT -+ y 12.2+9.5 12.0*
ExRT(220Gy) 1029 2 1526 (57195  (12.00°
[ J=Stage I-1I “p<0.05

ExRT : external radiotherapy

100,
- Pancreas ca.
80 o—o0 head, all
K] : o---head (Stage I~II)
; 60f #=----x other than head, all
2 | + + other than head
§ a0t i (Stage 1~III)
o dey 4
] 5 . 5
o i =™
20t *g,}_&__k
*1 n=18§
i n=23 RO .
0 s I L 1 L L L n=45

0 4 8 12 16 20 24 28 32
Survival in months
Fig. 6 Survival curve of 70 patients with pancre-
atic carcinoma. Influence of tumor site ; head of
the pancreas versus other than head.

Table 6 Clinical stage and survival time in both
groups concerning the tumor location.

Stage Survival months

Lo Total -
I 1 I meante¢ median

10.749.6 9.0

Head 19 30 5 45 (11.8%9.6) (10.5)
Other than ,. 6.1+4.6 4.0
head 4 1T B (74148 (5.5)

[ 1=Stage [-lI
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Pancreatic Carcinoma
Surgical resected unresected
procedures - ™
(a) curative not curative
IORT 20Gy 20~25Gy 25~30Gy”*

| bypass and reconstruction of digestive tracts |

I

~50 Gy

(b)

postoperative l

ExRT 40~50Gy ~50 Gy

Fig. 7 Current scheme of treatment modalities for
pancreatic carcinoma. *If duodenum is included
in the radiation field, the dose of 20Gy is applied
on IORT.
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