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Functional Imaging of the Pancreas
——JImage Processing Techniques and Clinical Evaluation—

Fumiko NAKANISHI
Department of Radiology, Shinshu University School of Medicine
(Director : Prof, Toshio KoBAYASHI)

An image processing technique for functional imaging of the pancreas was developed and is
here reported. In this paper, clinical efficacy of the technique for detecting pancreatic abnormality
is evaluated in comparison with conventional pancreatic scintigraphy and CT. For quantitative
evaluation, functional rate, i.e.the rate of normal functioning pancreatic area, was calculated
from the functional image and subtraction image. Two hundred and ninety-five cases were studied
using this technique. Conventional image had a sensitivity of 656% and a specificity of 78%, while
the use of functional imaging improved sensitivity to 88% and specificity to 88%. The mean func-
tional rate in patients with pancreatic disease was significantly lower (33.3:24.5 in patients with
chronic pancreatitis, 28 1::26.9 in patients with acute pancreatitis, 43.4-+22.3 in patients with
diabetes mellitus, 20.4:-23,4 in patients with pancreatic cancer) than the mean functional rate in
cases without pancreatic disease (86,4=-14,2). It is suggested that functional image of the pancreas
reflecting pancreatic exocrine function and functional rate is a useful indicator of pancreatic
exocrine function. Shishu Med. J., 82 :26—42, 1984
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Table 1 Patients grouped according to final
diagnosis

Non-pancreatic disease 115 patients

Gall stone, Cholecystitis 1
Gastric ulcer, Duodenal ulcer 8
Gastric cancer 7
Liver disease 17

. Gallbladder cancer, Billiary-tree cancer 4
Post-gastric surgery 3
Miscellaneous 65

Pancreatic disease 180 patients
Acute pancreatitis 9
Chronic pancreatitis 97
Diabetes mellitus 29
Pancreatic cancer, Pancreatic tumor 45

Total 295 patients
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Fig.1 (a,b,c). Case 1l :62-year-old woman without
pancreaic disease. a) Scintiphoto, b) subtrac-
tion image and c) functional image show nor-
mal concentration of the selenomethionine
in the pancreas.
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Table 2 Comparison between conventional pancreas image and functional image
in 77 cases with no evidence of exocrine pancreatic disease
Diagnosis
Correct Incorrect Indeterminate
No. of patients (%) No. of patients (%) No. of patients (%)
Conventional image 60 (78) 12 (16) 5 (6)
Functional image 68 (88) 9 (12) 0 (0
R DEE & © specificity % iz L € Table 21277
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Table 3 Comparison between conventional pancreas image and functional image
in 180 patients with pancreatic diseases

“~._ Scintigraphic

Conventional image

Functional image

S diagnosis
o e Correct Incorrect Indeterminate Correct Incorrect Indeterminate
- No. of No. of No. of No. of No. of No. of
Final dlagn031s \ patient (%) patient (%) patient (%) patient (%) patient (%) patient (%)
Acute pancreatitis 5 (56) 4 (44) 00 7 (78) 2 (22) 0CO
Chronic pancreatitis 58 (60) 22 (23) 17 (18) 87 (90) 10 (10) 00
Diabetes mellitus 14 (48) 15 (52) 0 (0 21 (72) 8 (28) 0(0
Pancreatic carcinoma 40 (89) 2 (4) 3(D 43 (96) 2 (4) 0(C0
Total 117 (65) 43 (24) 20 (1D 158 (88) 22 (12) 0(C0)
Functional rate 50 ' 100
' 864+t142
Normal o
n=77 b H
| 33,3?:24.5
Ghronic ‘ l K
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n=97 '
28.1+269
t t i
Acute
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n=9
. 43.4|i22.3 ,
Diabetes ' I I
mellitus 50 eee ge 2 ve g e . .
n=29
2044238 .
]
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cancer L I s0 ser .
n=45
Fig. 2 Functional rate in each group
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Interpretation of scintiphoto
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Fig.3 Relationship between interpretation of scintiphoto and functional
rate in 97 patients with chronic pancreatitis. Broken lines represent
the mean =+ SD of the normal control group.

Table 4 Comparative results of conventional pancreas image and functional image

Sensitivity Specificity Accuracy
Conventional image 117/180 (65%) 60/77 (78%) 177/256 (89%)
Functional image 158/180 (88%5) 68/77 (88%) 226/257 (88%)

Table 5 Scintiphoto and functionl rate of 8
patients with chronic pancreatitis associated
with diabetes mellitus

Scintiphoto  Functional rate

—_

® N e @ o e

Patients
.YK. 7m
.AM. 4 m
AT, 46m
K.M, 47 ¢
H.O. 40 m
. S.N. 4 m
.SY., 2m
. JK 87 m

Non-visualization
Non - visualization
Faint

Non-visualization
Non-visualization
Non-visualization
Non-visualization

Non-visualization

o o o o o g1 ©o O

m : male, f:female
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Fig.4 (a, b, c). Case 2:50-year-old man with

chronic pancreatitis a) Scintiphoto and b) sub-
traction image show normal visualization of
the pancreas. c) Functional image reveals
generalized decreased uptake of the seleno-
methionine in the pancreas. Functional rate=
30.
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Interpretation of scintiphoto
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Fig.5 Relationship between interpretation of scintiphoto and functional
rate in 45 patients with pancreatic cancer. Broken lines represent the
mean = SD of the normal control group. :

Table 6 Scintiphoto and functional rate of 13
patients with chronic pancreatitis showing
abnormal P-S test

Patients Scintiphotoe  Functional rate
1. M.M. 48 m Localized defect 61
2. F.G.40 f Swelling and faint 44
3. K.Y.50 m Normal 24
4, M.K.44 f Normal 29
5. M.Y.58 { Faint 24
6. F.M. 47 { Normal 45
7. N.K.44 m Faint ) 27
8. K.M.47 f Non-visualization 5
9. A.F.36 m Localized defect 40
10. S.N.41 m Non-visualization 0
11. S.T.45 f Localized defect 37
12. Y.M.53 m Faint 0
13. J.K.37 f Non-visualization 0

m : male, f:female
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Fig.6 (a,b,c). Case 3 :45-year-old woman with
chronic pancreatitis. a) Scintiphoto, b) subt-
raction image and c) functional image show
normal visualization of the head and non-vis-
ualization of the body and the tail of the
pancreas. At surgery, chronic pancreatitis
with necrosis of the body and the tail of the
pancreas was proved.
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Fig.7 (a, b, c). Case 4:48-year-old man with
chronic pancreatitis, a) Scintiphoto and b)
subtraction image reveal generaized decreased
activity in the pancreas. c) Functional image
shows concentration of the selenomethionine
in a small portion of the head of the pancreas.
There is no concentration of the selenome-
thionnie in the remainder of the organ. In this
portion, chronic sclerosing pancreatitis with
cyst formation was proved at surgery.

DI—IEE - T, 2D ORI EL, Z D¥ALD
##%z < chronic pancreatitis with cyst forma-
tion rZWiXhic. FMiPTRIL functional image
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Fig.8 (a, b, c¢). Case 5 :38-year-old woman with
pancreatic tumor and chronic pancreatitis. a)
Scintiphoto and b) subtraction image show
generalized decreased uptake in the pancreas.
c) In functional image, a defect is noted in
the pancreatic head (/). At surgery, a 2.5x%
2.5cm malignant islet cell tumor was found

in the pancreatic head and in the remainder
of the organ, chronic pancreatitis was proved.

Table 7 Comparison between CT and 75Se-selenomethionine pancreas image in
30 patients with chronic pancreatitis

CT diagnosis

Radionuclide image diagnosis

Abnormal Indeterminate

Normal
Normal 3 0
Abnormal 1 24 0
Indeterminate 0 2 0

34
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Fig.9 (a,b,c). Case 6:69-year-old woman with
pancreatic cancer. In a) scintiphoto and b)
functional image, poor delination of the pan-
creas is noted and extra pancreatic activity is
revealed. c) Functional image demonstrates no
visualization of the pancreas. At surgery,
inoperable pancreatic cancer (adenocarcinoma)
was found in the body and the tail of the
pancreas.
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Table 8 Comparison between CT and functional rate in 30 patients with chronic pancreatitis

ol X F

Group with stones in whole Group with stones in Group with no stones
pancreas localized area
Patients Functional rate | Patients Functional rate | Patients Functional rate
1. AM. 43 m 0 1. K. T. 57 m 25 1. ALF. 36 m 40
2. T.N. 4l m 0 2, K.S. 68 f 24 2, R.F, 68 m 39
3. R.T. 50 m 26 3. T.A. 89 m 21 3. T.Y. 36 m 9
4, K.M. 47 f 0 4, B.Y. 57 m 55 4, Y. Y. 47 m 15
5 H.O. 4 m 0 5. §.U, 63 m 83 5 N.Y. 4 m 20
6. T.T. 49 m 0 6, S.0. 39 m 32 6. K.I. 46 m 56
7. §.T. 45 f 37 7. T.M. 65 m 2
8. T.A. "lm 44 8. N.N. 43 m 20
9. S.Y. 9 m 0
10, E.M, 69 m 53
11. S.K. 52 f 0
12, K.K. 76 m 26
13, K.I. 66 m 19
14, 1.1. 47 f 2
15, T.K. 37 £ 0
16, K.M. 47 m 69
Mean =+ SD 4,31+10,6 Mean + SD 40,1420,7 Mean *= SD 23.1+%22.2

m : male, f:female

Table 9 Comparison of findings in CT, scintiphoto and functional rate in patients
with pancreatic cancer

Patients Site of lesion cT Scintiphoto Functional rate
1. S.H. 76m Tail Mass Localized defect 57
2, §.5. 6lm Head Swelling Swelling and faint 35
3. F.S8. 44m Head and body Swelling and calcification Non-visualization 0
4, K. K, 38f Head Mass ? with low Swelling and faint 23
5. A, I. 4lm Tail Swelling Localized defect 9
6. U.,Y. 56m Body and tail Mass with low Localized defect 10
7. K.K. 69m Head and body Swelling Localized defect 20
8 0.I. 72m Tail Swelling with low Localized defect 30
9. F.Y. 70f Head Swelling with duct dila- Non-visualization 0
tation
10, 0.Y. 68m Head Mass with low and duct Swelling and faint 21
dilatation
11, Y.Y,. 63f Head and body Extrapancreatic mass ? Non-visualization 0
12, K. S. 52f Tail Swelling ? Faint 52
m : male, [ :female
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