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dict T1b Colorectal Cancer? Analysis based on Class Acti-
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Table 1 CAM Ef& % fEBL L 7= pT1b FEOD4FEL

W2, n (%) % n (%)

KEX  <10mm 45 (39) 89 (39)
11-20mm 53 (47) 105 (47)
> 2lmm 16 (14) 32 (14)
Fohg 0-1s 69 (61) 137 (61)
0-1 a 39 (34) 77 (34)
0-Tc 6(5) 12 (5)
LA VAR B 42 (37) 84 (37)
s (v B 37 (32) 72 (32)
B 35 (31) 70 (31)
] {5 Bl = - 140 (62)
TR - 86 (38)

CAM : class activation mapping'”.
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Table 2 Al &NREEER ROI D—EE.
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excellent good poor

EEIN n (%) 58 (26) 77 (34) 91 (40)
K& <10mm, n (%) 30 (34) 28 (31) 31 (35)
11-20mm, n (%) 22 (21) 35 (33) 48 (46)

>2lmm, n (%) 6 (19) 14 (44) 12 (37)

Fohe 0-Is, n (%) 32 (23) 56 (41) 49 (36)
0-Ia, n (%) 22 (29) 20 (26) 35 (45)

0-Tc, n (%) 4 (33) 1(9) 7 (58)

AL AR, n (%) 28 (33) 20 (24) 36 (43)
FEAREN, n (%) 13 (18) 32 (44) 27 (38)

B, n (%) 17 (24) 25 (36) 28 (40)

1} 5 5, n (%) 25 (18) 55 (39) 60 (43)
i n (%) 33 (38) 22 (26) 31 (36)

AT : artificial intelligence ; ROI : region of interest.
excellent © AT & NHHEEEE O ROT —3k 25 75% DL F.
good : AT & RSP D ROI —Z A 25-74%.
poor © Al & PHEEIE O ROT —E k7 25% A,
WAAEN - BB ST

NS TATRI A S S IR .

Table 3 Al & RREEE T—E L %= RO DIFEL

Table 4 F—F (poor) HlICH 13 Al D ROI 1 F/E & DR,
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SE 7(5)
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L 106 (79)
v yER n (%) Y 51 (38)
L 84 (62)

*excellent & good T - 72 135 WAL E xR & L7z,
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15 C excellent 258 N3 S HEI A A LN Ly
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ML, FEdE 56%, FalM39%, FH5%TH-
72, b FEIRIE 34% 230 S,

poor # Tl ROI ARAEAMIAFTET % b DI 60
Bl (66%) & -7 (Table 4). —J7, WHEE
& @ RO & — 1t A3 5FAifi 25 4E % i 72 & 22 v 28
ROI AREMNICHAAET 5 b 0=, WHEEE O ROT

JHZEM, n (%)
WA, n (%)

31 (34)
60 (66)

Al : artificial intelligence ; ROI : region of interest.

WIZHEFET HH25% D — &7z &b D)
3160 (34%) H-o7-.

JEB % 2 B3RS 5. ER 11, £ 10mm, W
IRII0-1s D pTIbIHEATH 5. EFRAVHIIH,
SRR R IR TH 5 08, BRI ORMILH AL
729, e FERIRED LRV, ATOROLIE, 0k
o, FERETH o7z (Figure 3). JERI 2 1%, %
10mm, WA 0-1s D pTIbIHETH A. Fik
FCTEERORGMATH L2, AT @ ROT &, 8777,
Faln % & o 72k cd - 72 (Figure 4).
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Figure 3 fEGI1.

ZF10mm D 0-Is. 3-aldTEIR 3-bld CAME&. Al D ROI I, FHRE, BEITHS.

Figure 4 fEf 2.
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KL EOREYZ 2 2L %12, AHEERS
D 2V 2 HESEIEIL KI5 T O AL Wrhsn]
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LTz, —7, poor BIAY39% & 9 L b PHEER
EE—HLTWRWESNbHo7. TNHITELR
5 ROLIZE DRI pTLIEZ 20T L TV AT REME
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IR SN,
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WHICH REGION DOES ARTIFICIAL INTELLIGENCE LOOK AT TO
PREDICT T1B COLORECTAL CANCER? ANALYSIS BASED ON CLASS
ACTIVATION MAPPING
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Background and Aims: We previously showed that the performance of artificial intelligence
(AD in diagnosing deep (>1mm) submucosally invasive (T1b) colorectal cancer was relatively good
after training with non-magnified white light images (sensitivity 80%, specificity 87%). However,
the “region of interest” (ROI) within the image that was responsible for the AI diagnosis is a black
box. Recently, the class activation mapping (CAM) technique has been developed, enabling identi-
fication of the ROI within the image that AI utilized for making the diagnosis. In this study, we
aimed to investigate features of the ROI selected by Al using CAM and clarify the similarities and
differences between Al and endoscopists.

Methods: We selected endoscopic digital images that were used for training or validation of
our Al system in our previous study, comprising histologically proven T1b colorectal cancers (n=
114, 0-Is 69, 0-1IIa 39, 0-II ¢ 6; maximum diameter 16.5*134mm). The application of CAM was
limited to a maximum of two images per lesion from which T1b cancer was diagnosed. The
CAM images were generated on ResNet50, and the ROI defined by Al was depicted in red. Two
expert colonoscopists rated characteristics of the ROI following discussion. The outcome measures
were concordance of the ROI defined by AI with the ROI defined by expert endoscopists, and en-
doscopic features analyzed by Al including color (red or non-red), surface morphology (depressed,
flat, protruding), presence of bleeding, and fold convergence. Concordance of the ROI defined by
ATl and the ROI that was defined by expert endoscopists was rated by concordance area and clas-
sified into excellent (=75%), fair (225% <75%) and poor (<25%).

Results: CAM images were successfully generated for all 226 images. The level of concor-
dance between the ROI defined by AI and the ROI that was defined by expert endoscopists was
excellent in 39%, fair in 34% and poor in 27%. In images showing poor concordance, the ROI de-
fined by Al was distant from the T1b cancer. After excluding lesions with poor concordance, the
vast majority (91%) of the ROI defined by AI was concordant with the ROI containing endosco-
pists’ identification of red color, and a small proportion (21%) of the ROI defined by Al revealed
bleeding. Among the lesions detected by Al the surface morphology was depressed in 39% , flat
in 5% and protruding in 57%. Fold convergence was observed in 34% of the ROI defined by AlL
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Conclusions: Most of the ROIs identified by Al were concordant with ROIs defined by experi-
enced endoscopists, although AI may diagnose T1b colorectal cancer using different features of
the ROIL Since a quarter of ROIs were present within normal mucosa, annotation of the image
that the image should be reviewed by expert endoscopists may improve the diagnostic accuracy
of AT for T1b colorectal cancer.
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