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New Detection Method for Small and
Very Small Gastric Carcinoma Using
Brightness-Curve Analysis with Double
Contrast Radiography

Hiroe Muto'’, Kanae Matsuura'’,
and Hisao Hayakawa®

The purpose of this study was to find an indexing feature
for small gastric carcinoma taken by double contrast radio-
graphy, and to propose a new method for detecting lesions.
We considered the method from the viewpoint of the detec-
tion and diagnosis of lesions. The inclination curve of the
density of a small gastric carcinoma, Type Ilc+la, with a depth
of cancerous invasion of M, taken by the double contrast method
was investigated. The curve of density that was obtained clearly
showed the change and inclination of density that was proper
| for the shape of the surface of the lesion and seemed to be
| good for pointing out the lesion and for reproducing a new
image of the lesion. Our results were as follows: The area
surrounding the depressed lesion appeared as a steep-gradi-
ent brightness curve (with or without surrounding raised
margin), and the frequency brightness-curve of the bottom
of the lesion showed less frequency than that of the surrounding
non-caricerous region.

These results indicate that this proposed method is effec-
tive for the detection of small gastric carcinoma taken by double
contrast radiography, although the process of elimination of
false positives should be improved.
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displayed as 8-bit color images
A: Original 8-bit color image.

on a CRT.

Fig. 2 Outputimages (binary images)obtained using our system for grid shadow effect,

Input resolution: Left: 250 dpi, Center: 500 dpi, Right: 1000 dpi

B: Results of processing.

Input resolution: Left: 250 dpi(Th. 10), Center: 500 dpi(Th. 9), Right: 1,000 dpi(Th. 9)

Fig. 3

ginal image.

: h,
II

Postoperative X-ray as applied area and 8-bit color brightness image of case 1. Whitish
and black arrows point out two lesions.
A: postoperative X-ray of case 1 as ori
B: 8-bit color output image.
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Fig. 4 Inclination of brightness at the site of lesion inclusion.

Calculated area is shown by dotted line in Fig. 3.
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Flg. 5 Pathological finding and inclination of brightness in case 1.

Flg 6 Preoperative X-ray as original image and 8-bit color brightness image of case 2.
A: Double contrast image of case 2 as original image.

B: 8-bit color brightness image.
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Fig. 7 Inclination of brightness at the site of lesion inclusion. The calculated area is shown by dotted line in Fig. 6.
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Fig. 8 Extracted points using rugged area counting system (case 2). Black ar-
row points to the exact place of the posterior wall lesion. Whitish arrow points out
another lesion on the anterior wall found microscopically.
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Fig. 9 Results of calculatlng the feature values from brightness gradient(case 2).
Threshold values are from 6 to 16.
A: Threshold value 6, B: threshold value 8, C: threshald value 10, D: threshold value
12, E: threshold value 14, F: threshold value 16. Threshold values 10(C) and 12(D)

clearly demonstrate the outline of the lesion.
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Table 1 Results of feature detections from our method
Film 1 Film 2 Film 3

Th. value 6 8 10|12 | 14 | 16 5] 8 10 | 12 | 14 | 16 6 8 10 |12 | 14 | 16
cancerous region
(small wgastricgcarcinoma) ® ® & OC(0O|ar|®|@®@ @ O O|OC| @ ®|® O |O|a

stomac area AlAa|IX | XX X|a|lalX | X | X|X|@|a|la | X |xX]| X
non-
cancerous small bowel filled
region with barium ® & & O o o @ o o o @ | e e » o

grid AlA X | X | X[ X[ a|la|lX | X[ X Xla|lasa | X | X | x| X

A detected (10—30%)
> : non - detected (under10%)

@ : detectad (over 70%)
O: detected (30—70%)
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Fig. 10 Results of filtering calculations to eliminate false positive (case 2).

A
B
C
D
E
F
G
H

: Horizontal direction 3-pixel area filter
: Maximum and minimum mask filter
: Minimum and maximum mask filter

:input image
: 3 x 3-pixel area filter
: 5 x 5-pixel area filter A ‘ B ‘ C ‘ D
: 5 x 5- pixel diamond area filter
: Vertical direction 3-pixel area filter ‘ ‘ ‘
E F G H

Table 2 Comparison with results of filtering calculations

Film 1 Film 2 Film 3
Th. filter a|blc|d]|e flgla|b|lc|d]|e flgla|b|c|d] e f g
cancerous region .
(small gastricgcarc:inoma) O|X|~2/l® @O0 @O X A 06 0066066 X A6 06 0 e
stomac area XXX @ClO|O|X[X|X ®C|[O|OX|[X|X|®|O|0O|e@®
non-
cancerous | smaj bowelfiled |9 @ @@ |0 @0 @ 00|00 000 000 0 0@
region with barium
grid XXX ®|O|la|l0X|X| X ®|C| a0 XX X|®0 O|al @
@: detected (over 70%) A : detected (10—30%)  a: 3 x 3-pixel area filter e: Horizontal direction 3-pixel area filter
O: detected (30—70%) X : non - detected (10%)  b: 5 x 5-pixel area filter f : Maximum and minimum mask filter
¢: 5 x 5-pixel diamond area filter g: Minimum and maximum mask filter
d: Vertical direction 3-pixel area filter
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