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Table 1 Patients with localized unresectable pan-
creatic carcinoma treated by IORT
__ Treatment modalities Number of patients

I) IORT+EBRT 30

II) TIORT alone 16

total 46

IORT : intraoperative radiation therapy

EBRT : external beam radiation therapy

55(1021)

FHRAFER6em HETHH, RTERILMAZ LR
IR e & D PR R HIBRIEEIAR, RFFEIR: &
DEEME~OEHREEY»RD, YBRTEOELER
Thote, ThbbLEEREVGEHICELLHET
1340 stage IV TH - o, B+381B, BT BRI,
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WAREDE AR Uk L BEEBYE, =
T UFEBYWEH (Roux-enY) 228%lw, MEEZRR
Y& DR 6 FICIT 3 hie, HEE T4 A8
BB gk T S hoe,

TR B & o #2 B 131,500cGray #: 53,500cGray i
bl B H, HIE T X2,000cGray 2376 2241
(69.4%) & /b H oo 1o, B TRTRB B
REBA~OBERLYRTSh: 363, 000cGray L E
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7 6% IR 5 o #5872 & 133,000cGray 7> 56,000cGray

Table 2 Tumor characteristics

TORT+EBRT TORT alone
Tumor (N=30) (N=16) x2 test
I) Location
Head 12 NS
Body 4 NS
II) Size (cm)
Mean 6.8 NS
(Range) (2.1-9.0) (4.0-12.0)
I1I) Local involvement
Pancreas capsule 10 NS
Major vessels
Portal system 14 NS
Artery § 9 NS
Adjacent organs* 10 NS
Lymph nodes 9 NC

§ superior mesenteric artery, common hepatic artery or splenic artery

* stomach, duodenum or mesocolon

NS: not significant NC: not comparable
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Table 3 Treatment characteristics

IORT+EBRT IORT alone
I) Surgical procedures
Gastrectomy (Gx) 303 2 (1)
Biliary bypass (BP) 1 5
Gx + BP 25 (1) 6 (D)
L1) Dose of TORT (cGy)
1500 1
1800 3 (D)
2000 21 (3) 6 (2)
2500 3 1
3000 1 9 (2)
3500 1)
L) Dose of EBRT (cGy)
~ 3000 2
3000 2 ()
4000 9 (3
4000 ~ 5000 6
5000 10 (1)
6000 1
IV) Chemotherapy
Yes 23 (3) 10 (2)
No 7(2) 6 (2)

{ ) Number of patients with carcinoma of pancreatic body

TH ot 2461033,000cGray K Th -, £DOEE
F1FREROCD, il FlIREEEFROMRET
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B 258 45

hexylcarbamoyl-5-flucrouracil (HCFU), tegafur
(FT), adriamycin (ADM), methotolexate (MTX)
T, BWEELETLELTHI—FEDOTr bz —AicH
Uk dDTikishoTo,

4) F&

A MBAEMBE(N=30) D0.5%, 14, 1.5
DRBEFERIIE D KD89.2%, 46.5%, 20.8%T
median survival (21158 TH - f, BREFHREIZ
200 BT 2B bR, W5E 1 BlE B fofirh B
BB (N=15) ©0.5%, 1FE0EFRIEOED
53.3%, 0%T median survival 136.25F CH -1z,
FEOLEGEHIZIAEEY RO (p<0.01, general-
ized Wilcoxon test) (Fig. 1). 13FI43a8H#E 1 £
EHEFL, Table 4 X OFEME R LA, ARIE 4
Bl, &9, BEOLEBSIEBIG, 482 80C
»H, FORABEILHUcm LEOKBTH -7, §)
BREEO BRI EM2 FBMERIR~OBETH - 2
2, LI 2HNLEEE, 2 G+ iEE, 1 BT
RBME~OBE RD LA, FHRANREORE
33,000cGray % 56,000cGray T & b i B H D%
g & 0B, 5,000cGray » 57,500cGray T H -
7,
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B8 % S 0 STAM (4T R R R I A A SE I R
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Table 4 Radiation therapy for 13 patients survived for more than one year

Size Local

Age [ Sax Location Involvemsnt
1 sUF " 6x7%6 e
2 s H axaxg SMV
3 46/ B 6x9%6 o
4 57/F H 8x8 gﬁv""‘“h
5 74/F H 6x8 g;gd
6 76/F H 7x6x5 2:3&
7 54/F B 6.5%5%4 o
8 56/ H 6x5 suv
9 s/F H Tx6x4 jol
10 s5/F H 6x5x4 e
11 67/ H lxhx ’;;3“
12 S9/F H 5.0x4. 5x4 :m
13 73/F I 4.0%4.0 SMv

H : head, B : body
SMV : superior mesenteric vein, SPA :

SMA : superior mesenteric artey

Dose of Doge of Survival
ORT(cGy) EBRT(cCy) Chemotherapy Perfod(months
1500 6000 sy 19
3000 3000 =) 14
2000 3000 T 12
1800 4000 T 13
1800 4200 5-FU 20
2000 4000 5-FU 20
3500 4000 5-FU 14
2000 5400 FT 18
2000 4000 i 12
2500 5000 ggg 19
2000 5000 ;;g 12
2000 5000 5-FU 16
2000 4800 5-FU 17 (alive)

splenic artery, Meso : mesocolon, Duod : duodenum
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Fig. 1 Survival curves of patients treated by
IORT in combination with EBRT and IORT
alone. There is a significant difference in survival
rates between two groups. (p<0.01, generalized
Wilcoxon test)

Months After Surgery
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DW 5 FI2 1 ELL AR L (Table 5).

6) BREOEBOAZ EOENL
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BRI, FTRBREHREISED T XEHTH 7216
ik 5 Gl BB oM/ BREZ R,

) Higr R

BIMIE 15BN T -7, TORTHIR LELEERFEL
TED, FOEEY Table 6 iR L7, TEFOHS
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Table 5 Effectiveness of IORT on the relief of pain

Symptom Number After TORT Number
Complete relief 6 (5)
Pain prior to IORT 28 Nearly complete relief 10 (2)
No improvement or
12 (1)
Increase of pain
No pain 15 (5)
No pain 18
Developed pain 3

() Number of patients survived for more than one year

Table 6 Autopsy findings in 7 patients survived for more than one year

Primary tumor

Distant metastasis

Age/ Survival

Invasion to

Case Residual
Sex period Necrosis of of viable Liver Lung Peritoneum Paraaortic  Adjacent organs
tumor cells tumor cells lymph node
1 59/M 14M ++ + (~) (=) (+) +) Stomach
2 46/M 124 ++ + (=) +) (+) +) (=)
3 74/F 20M ++ + (-) (-) +) +) Duodenum
Tumor _ Hepatoduodenal
4 76/F 20M (vanished) + -) +) ) ) ligament
0 o Left adrenal
5 55/F 1 ( ) + OGO ) ) gland
Hepatoduodenal
6 54/F 14M ++ + (+) +) +) +) Lligament
7 67/M 12M + + +) +) +) +) =)
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Fig. 2 The cut surface of autopsy specimen of
case 5. Irregular shaped cystic formation at the
pancreatic head where tumor, 6.0cm in diameter,
occupied prior to IORT. Dilated and tortuous
pancreatic duct (PD) communicated with the
cystic space. Only slightly mucinous car-
cinomatous infiltration into the left adrenal gland
(Adr) is seen. Ao: aorta, Kid: kidney, SMA :
superior mesenteric artery

Fig. 3 Histopathological findings in case 5. Atro-
phic parenchyma with only remaining islets and
cancer cells in the fibrous tissue around the cyst.
(HEX62.5) Ca: cancer cells, PD: pancreatic
duct
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Intraoperative Radiation Therapy in Combination with Conformation Radiation
Therapy for Localized Unresectable Pancreatic Carcinoma
—An Analysis of 13 Patients Survived for
More than One Year—

Atsutake Okamoto, Kohji Tsuruta, Yoshiaki Tanaka* and Tokio Onodera**
Department of Surgery and Radiotherapy*, Tokyo Metropolitan Komagome Hospital
**Tokyo Metropolitan Fuchyu Hospital

The present report is a retrospective analysis of the effect of intraoperative radiation therapy (IORT) for
localized but unresectable pancreatic carcinoma. Thirteen of 30 patients treated by IORT in combination with
external beam radiation therapy (EBRT) survived for more than one year. The longest survival period, attained by
two patients, was 20 months. The 1, and 1.5-year survival rates were 46.5% and 20.8%, respectively, with a median
survival of 11 months, whereas the 1-year survival rate was 0%, with a median survival of 6.2 months for the 16
patients treated by IORT alone (N=16). There was a statistically significant difference in survival rate between the
two groups (p<0.01). Therefore, additional EBRT may be indispensable for prolongation of the survival period.
Moreover, IORT conferred the palliative benefit of relief of pain in more than half of the patients with severe pain.
In postmortem examination of seven patients who survived for more than one year, the tumors were replaced by
fibrous and hyalinized tissue, as a result of the effect of IORT, and degeneration and necrosis of tumor cells were
seen in the center of the tumor, while viable tumor cells remained in the periphery, spreading to the retroperitoneal
tissues or neighborng organs. These histopathological findings are distinctive features of carcinoma of the pancreas
treated by IORT.
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