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Cumulative Colorectal-Cancer Mortality (%)
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EC-CAD Experts
Sensitivity, % (fraction) 92.0 (126/137) 92.7 (254/274)
Specificity, % (fraction) 79.5 (31/39) 91.0 (71/78)
Accuracy, % (fraction) 89.2 (157/176) 92.3 (325/352)
10mm, lla, Cecum
Pathology: Adenoma Q
_~ Wsize

(2)standard deviation of size,
“ N Gshort diameter [
12 il @Circularity

of the 20 biggest nuclei

B)Circularity  @Long diameter

Extracted nuclei
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Original article

Impact of an automated system for endocytoscopic
diagnosis of small colorectal lesions: an international
web-based study =

Authors

Extraction of nuclei I

Texture analysis

Yuichi Mori', Shin-ei Kudo', Philip Wai Yan Chiu’
Toyoki Kudo', Takemasa Hayashi', Atsushi Katac
Haruhiro Inoue®, Yukitaka Nimura®, Masahiro Oc

# Contrast difference of one
pixel is expressed by binary

system

ram of
e cONrast difference
of all pixels
(@) 8 features (b) 288 features
I—P (©) dassifier Q—I
Support vector machine
Diagnostic l l l
output
DGR deoms o
Adenoma

DO E, XADNMN,

CYBERNET

High Pmbabilty'
confidence

Mori Y, Kudo S, et al. Endoscopy, 2016

(BRZE)

Fig.3 The algorithm for computer-aided diagno-
sis for endocytoscopy (EC-CAD) comprised the fol-
lowing four steps: extraction of nuclei, texture
analysis, classifier, and diagnostic output. a Extrac-
tion of nuclei: nuclear areas stained with methylene
blue in an endocytoscopic image were extracted
and multiple measurements were taken to provide
a total of eight features. b Texture analysis: the
analysis of textures characterized by contrast
differences expressed using a binary system
allowed the arrangement of both nuclei and gland
duct lumens to be comprehensively quantified as
288 variables. ¢ Classifier: a support vector machine
classified the endocytoscopic image into either
non-neoplastic, adenoma, or invasive cancer based
on the 296 extracted features. d Diagnostic output:
the probability of diagnosis (0% - 100 %) calculated
by the support vector machine was displayed with
the pathological prediction. If the probability ex-
ceeded 90%, the expression “HIGH CONFIDENCE"
was displayed.
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EC-CAD Experts (N=3) Non-experts (N=10) P value
n/n % (95 %Cl) n/n % (95 %Cl) n/n % (95 %Cl) EC-CADvs. EC-CADvs.
experts non-experts

Sensitivity 131/147  89(83-94) 408/441  93(90-95) 1128/1470 77 (74-79) 0.591" <0.001"
Specificity 51/58 88 (77-95) 154/174  89(83-93) 427/580 74 (70-77) 1.000 <0.007'
Accuracy 182/205 89(84—93) 562/615 91(89-93) 1555/2050 76(74—78) 0.106! <0.001]
PPV 131/138  95(90-98) 408/428  95(93-97) 1128/1281 88(86-90) 0.849° 0.0152
NPV 51/67 76 (64-86) 154/187  82(76-88) 427/769 56 (52-59) 0.2673 0.0013
Rate of high confidence di- 163/205  80(73-85) 504/615  82(79-85) 1673/2050 82 (80-83) 0.438° 0.4623
agnosis
NPV when diagnosing all 49/52 94 (84-99) 134/148  91(85-95) 362/575 63 (59-67) 0.5672 <0.001?
polyps with high confidence
Average time for diagnosis 0.2(0.2-0.2) 10(9-10) 15(15-16) <0.0014 <0.0014

(95 %Cl), seconds

THR)\—

NEERM(C

Mori Y, Kudo S, et al. Endoscopy, 2016
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— 100
Real-Time Artificial Intelligence-Based Optical I
i . ; 90- T |
Diagnosis of Neoplastic Polyps during | . I
Colonoscopy %0 |
I
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Sensitivity Specificity High Confidence in Diagnosis

Barua I, Kudo S, Mori Y,et al. NEJM Evidence 2022
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TABLE 4. ADR and PDR stratified by endoscopist expertise
CADe Control Relative risk (95% confidence interval) P value
Expert ADR 149/478 (31.2) 104/482 (21.6) 1.45 (1.16-1.79) 001"
Expert PDR 295/478 (61.7) 238/482(49.4) 1.25 (1.14-1.40) < 001"
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