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Table 10 Patients characteristics

Age Stage IORT EBRT
Group O years Sﬁ)'(: Dose and | Number and c‘)l' );?'Zt?gn
0 medianQ I ||| Va|Db| Number Dose P
A 7
20Gy0 12 .
IORT 31083 200149 Gy | Bypass : 25
Unresected | Ceon | 27713 [ 0| 01 05351 256Y0023 |0 naeian 3707 | Laparotomy : 15
30Gy0 5
nl] 40
B DP 4
IORT 49075 20GyO 4 1 .
Resected | 0630 | 3 | 0] 0|0 810 |55a0m, aey P03
pPD : 1
n8
c Bypass : 25
390 91 2 Inoperated : 23
Unresected | gy | 39/20 | 0| 0 0| 9 |50 50Gy | Biliary drainage : 6
nl] 59 .
Laparotomy : 5
D PD: 29
Resected | >/U82 | 37718 | 2 | 1|19 |29] 4 PpPD -7
0620 DP: 15
n[] 55 TP 4

M : male, F : female, IORT : intraoperative radiation therapy, EBRT : external beam radiation therapy,
Bypass : gastrointestinal and/or biliary bypass, DP : distal pancreatectomy, PD : pancreaticoduodenec-
tomy, PpPD : pylorus preserving pancreaticoduodenectomy, TP : total pancreatectomy

Fig.1 Methods of IORT

1 Procedure
@ Laparotomy alone
IORT (Rad. room)
@ Bypass operation
IORT (Rad. room) => Bypass operation (Ope. room)
® resectable cases
Resection (Ope. room) = IORT (Rad. room) =
Reconstruction (Ope. room)
1 Radiation sause
Liniac electron beam

Resected cases 8~12MeV
Unresected cases 12~18MeV
I Radiation dose
Resected cases 20~25Gy
Unresected cases 20~30Gy

IV Radiation field
Cylinder shaped lucid cones, 6~10cm in diameter
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Fig. 2 Survival curves of Group A and C
0 pd 0.010 generalized Wilcoxon test[]

— Group A n=40
I0RT(Unresected)

womn Group C - N=59
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Fig. 3 Survival curves of Group B and D
0 p=0.270 generalized Wilcoxon test]

(%)
100 oo Group B n=7
[ORT(Resected)

— GroupD n=55
Operation alone
(Resected)

50 1

Survival rate

(I

10 20 30 40
(months)

Table 200 Change of maximum size of the tumor after
IORT in Group A

Change of maximum size :
of the tumor No. Patients
Reduction
over 30 % 1
10 O 30% 10
under 10% 3
Unchanged or increase 8
Total 22
200000
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Table 30 Change of CA19-9 after IORT in Group A

Survival months

No. Patients 0 median0

Change of CA 19-9

50 401 130
40181 60
70191 750
608 70
10940

Decrease more than 50% 11
Decrease 100 50%
Unchanged! + 10%0
Increase 1001 50%
Increase more than 50%

o N BN

Table 400 Autopsy findings] 9 casesl] in Group A

Autopsy findings No. Patients

[ec]

Local invasion
Peritoneal dissemination
Pleural dissemination
Intraabdominal lymph metastasis
Distant lymph metastasis
Distant metastasis

Lung

Liver

Bone

Adrenal
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Fig. 4 A 58-year-old male in Group B
Carcinoma in pancreatic head
PD+IORT 25Gy
13POD0 Leakage in pancreato-jejunal anastomosis

fat necrosis

Fig.5 A 75-year-old female in Group B
Carcinoma in pancreatic body to tail
DP+IORT 25Gy+EBRT 32Gy
2 months after EBRTO bleeding in
Gl tract and abdominal cavity
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Intraoperative Radiation Therapy for Patients with Pancreatic Carcinoma

Tetsuo Abe, Kei Itoh, Senichiro Agawa,
Yukio Ishihara and Toshiro Konishi

Department of Surgery, Kanto Medical Center, NTT EC

We studied the efficacy and complications of intraoperative radiation therapyd IORTOin 40 subjects with
unresected pancreatic carcinomald Group AD and 8 with resected pancreatic carcinomal Group B These 2
groups were compared to groups not treated by IORT 59 subjects with unresected pancreatic carcinoma

O Group CO and 55 with resected pancreatic carcinomall Group DO The 6-month survival in Group A was 55
0, and 1-year survival 2600 compared to 2000 6-month survival and 900 1-year survival in Group C with a me-
dian survival of 7 months in Group A and 4 months in group CO all statistically significant. Pain control was
81.800 in Group A, reduction in tumor size was 5000 and reduction of tumor marker, CA19-9 was 56.300 in
Group A. Survival in Groups B and D did not differ significantly. The histological efficacy of IORT in Group A
was confirmed in autopsy of fibrosis and scar formation in radiation fields of the pancreas. Two patients in
Group B had major morbidity leading to death(J 1 from leakage in the pancreatojejunal anastomosis accompa-
nied by pancreatic necrosis and the other from duodenal perforation with rupture of the portal vein and he-
patic artery. This study demonstrates the efficacy of IORT in patients with unresected pancreatic carcinoma.
Prophylactic bypass and shielding of the residual pancreas with lead or reducing the IORT or EBRT dose
should be considered in patients with unresected or resected pancreatic carcinoma, however, to prevent seri-
ous complications due to radiation injury of the duodenum and pancreas.

Key words[J pancreatic carcinoma, intraoperative radiation therapy, paincontrol in unresected pancreatic

carcinoma, complication due to radiation injury, duodenal perforation
0 Jpn J Gastroenterol Surg 3400 459—464, 20010
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