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® Clinical Investigation

EXTERNAL AND INTRAOPERATIVE RADIOTHERAPY FOR RESECTABLE
AND UNRESECTABLE PANCREATIC CANCER: ANALYSIS OF SURVIVAL
RATES AND COMPLICATIONS

Y ASUMASA NISHIMURA, M.D.,* Ryo HOSOTANI, M.D.," YuTA SHIBAMOTO, M.D.*
Masakl Koxuso, M.D.,* SuuichHt KaNamoRri, M.D.,* KEISUKE Sasal, M.D.,*
MASAHIRO HRaOK A, ML.D.,* Gakusl OHSHIO, M.D.," MASAYUKI IMAMURA, M.D.T
MASAJT TAKAHASHL, M.D.* AND MITSUYUKI ABE, M.D.?

*Department of Radiology, Faculty of Medicine, Kyoto University, Kyoto 606-01, Japan, First Department of Surgery,
Faculty of Medicine, Kyoto University, *Department of Oncology, Chest Disease Research Institute, Kyote University,
and ¥Director, National Kyoto Hospital

Purpose: Clinical results of intraoperative radiotherapy (IORT) and/or external beam radiotherapy {(EBRT)}
for both resectable and unresectable pancreatic cancer were analyzed.

Methods and Materials: Between 1980 and 1995, 332 patients with pancreatic cancer were treated with surgery
and/or radiation therapy (RT). Of the 332 patients, 157 patients were treated with surgical resection of pancreatic
tumor, and the remaining 175 patients had unresectable pancreatic tumors. Among the 157 patients with resected
pancreatic cancer, 62 patients were not treated with RT, while 40 patients were treated with EBRT alone {mean
RT dose; 46.3 Gy) and 55 patients with JORT (25.2 Gy) *= EBRT (44.0 Gy). On the other hand, among the 175
.patients with unresectable pancreatic cancer, 58 patients were not treated with RT, 46 patients were treated with
EBRT alone (39.2 Gy), and the remaining 71 patients with IORT (29.3 Gy) = EBRT (41.2 Gy).

Results: For §7 patients with curative resection, the median survival times (MSTs) of the no-RT, the EBRT, and
the TORT = EBRT groups were 10.4, 13.0, and 15.5 m ths, respectively, without significant difference. For 70
patients with noncurative resection, the MSTs of the no-RT, the EBRT, and the IORT + EBRT groups were 5.3,
8.7, and 6.5 months, respectively. When the EBRT and the IORT = EBRT groups were combined, the survivai
rate was significantly higher than that of the no RT group for noncuratively resected pancreatic cancers {log
rank test; p = 0.028). The 2-year survival probability of the IORT = EBRT group (16% ) was higher than that
of the EBRT group (0% ). For unresectable pancreatic cancer, the MSTs of 52 patients without distant metastases
were 6.7 months for palliative surgery zlone, 7.6 months for EBRT alone, and 8.2 months for IORT *+ EBRT.
The survival curve of the IORT + EBRT group was significantly better than that of the no-RT group (g < 0.05)},
and the difference between the IORT = EBRT and the EBRT alone groups was marginally significant (p =
0.056). In addition, the 2-year survival probability for the IORT = EBRT group was 14%, while no 2-year
survival was observed in the no RT or the EBRT groups. Multivariate analysis using the Cox proportional hazards
model revealed that tumor size, stage (Stages 1, 2 vs. Stages 3, 4), and curability of resection were significant
variables for resectable pancreatic cancer, while distant metastases and performance of IORT were significant
variables for unresectable pancreatic cancer. The dose of EBRT was a marginally significant factor for both
resectable and unresectable tumors (both p = 0.06). In terms of complications, ulcers of gastrointestinal tract
were noted in 14% of the 126 patients treated with IORT.

Conclusion: Although prolongation of the MST by IORT was not remarkable, Tong survivals (>>2 years)
were obtained by IORT = EBRT for noncuratively resected and unresectable pancreatic cancer. IORT
combined with EBRT is indicated for noncurative resected or unrescctable pancreatic cancer without distant
metastases. © 1997 Elsevier Science Inc.

Unresectable pancreatic cancer, Resectable pancreatic cancer, Radiation therapy, Intraoperative radiotherapy.

, INTRODUCTION 13,000 in Japan. During the last 20 years, the mortality
Pancreatic cancer is increasing in incidence, and the an- rate of the disease showed a marked increase of 2.4- to
nual number of deaths from pancreatic cancer exceeds 2.7-fold (23). Despite recent advances in diagnostic and
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