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The Effect of Radiation on the Function of the Residual Pancreas
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Department of Radiology Hokkaido University School of Medicine
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For patients with carcinomas of the bile duct and the pancreas, a pancreatoduodenectomy is
generally the first choise of treatment. In our institute, the residual pancreas after surgery is
transplanted into the abdominal wall in order to prevent diabetes mellites. We irradiated the
residual pancreas postoperatively with a dosage of 15 to 43Gy in order to inhibit the exocrine
function. We then removed the drainage catheter from the residual pancreas. In the treatment,
the endocrine function can be preserved. With respect to the radiation effect on the exocrine
function, the amount of pancreatic secretion showed a transient increase in the first few days
after the start of the irradiation, followed by a mild decrease. The serum amylase decreased
immediatelly after the start of irradiation and increased sequentially during long-term observa-
tions. The amylase in the pancreatic juice showed a remarkable decrease immediatelly after the
start of irradiation, and this decrease was maintained during long-term observations (The
minimum level was observed from the dosage of 20 to 30Gy). In order to analyse the radiation
effect on the endocrine function, 50g OGTTs were performed before and after irradiation in
thirteen patients. In two of the thirteen patients, the results of the tests showed a new diabetic
pattern after irradiation, which required insulin in one patient. It was concluded from our study
that irradiation to the residual pancreas with in the dosage of 15 to 43Gy the catheters in the
residual pancreas could be removed in fourteen of fifteen patients without any unfavorable effect.
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Table 1 Materials
Site of tumors Number

Pancreas  (head) 3
(hody) 1
Bile duct  (upper) 3
(lower) 1
duodenal papilla 7
Total 15

Table 2 Patient characteristics by radiation
dose-fractionation

Radiation
Name  Age Sex TDF
Gy/ F/ Day

MU 58 F 25 10 15 45
FT 52 M 30 10 15 60
TF 79 M 29 10 15 60
NE 63 F 30 10 18 60
SA 71 M 30 16 17 60
MT 56 F 30 10 20 47
FY 70 M 36 12 18 76
KS 81 M 15 3 3 40
NU 63 F 30 10 14 60
KT 41 M 36 18 24 58
GM 62 F 30 15 42 42
HT 65 F 43 13 66 100
HY 52 M 42 14 25 84
SM 75 F 30 10 14 60
FK 59 F 30 10 15 60
Start of RT © 2.0 Gy/day
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Fig. 1 Transition of an amount of pancreatic
secretion before and after start of irradiation,
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Fig. 2 Transition of serum amylase value before
and during irradiation. Pre-radation value in set
at 100%.
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Fig. 3 Transition of serum amylase value up to
one year. Pre-radiation value in set at 100%.
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Fig. 4 Transition of serum amylase value in the
first and second days.
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Fig. 5 Transition of P-type serum amylase value
in the first and second days.
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Fig. 6 Transition of pancreatic amylase value
before and during irraddiation. Pre-radiation
value in set at 100%.
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Fig. 7 Transition of pancreatic amylase value
before and after start of irradiation,
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Fig. 8 Transition of pancreatic amylase value
before and after start of irradiation.
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Table 3 Pancreas function evaluated by 50

gOGTT

Patient Residual OGTT _ Useof (Months
Pancreas p.. pT  Post.RT insulin  after RT)

MU -+ + + ()]
FT 7.5¢m == e — (an
TF 40% = unknown
NE 11.0cm oE i = Qan
SA - 1 = (12)
MT 7.0cm o= o — (3
KY 8.3cm + + = (6
KS 7.5¢cm + - = (100
NU 9.0cm o= unknown
KT 40—50% -+ + + (162
GM 12.0cm = = = (2
HT 11.0cm - = ~ (11)
HY = Sk - (4
SM 7.0cm + + (D
FK 7.0cm - = - (4
+ : diabetic pattern, -t : borderline pattern, — : normal

pattern
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Table 4 Results of 50gOGTT according to total dose

Before-RT
DM — DM+ DM+T- DM+T+
30 30 30 15
DM — 30 30 42
43
DM+
After-RT
30 30 36
DM+T-—
36 25
DM+T+
DM+ : diabetic pattern, DM+ : borderline pattern,
DM — : normal pattern. T+ : insulin was used,
T— : insulin was not used
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