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Challenging detection of hard- 
to- find gastric cancers with 
artificial intelligence- assisted 
endoscopy

We read with interest the article by van der 
Sommen et al,1 and assert some important 
and relevant points of adopting artificial 
intelligence (AI)- assisted endoscopy in 
clinical practice. Computer- aided diag-
nosis systems have successfully applied to 
all segments of the GI tract, even the diag-
nosis of dysplasia in Barrett’s oesophagus 
which is the bane of expert endoscopists.2 
Recently, colonoscopy with real- time 
computer- aided detection (CADe) systems 
achieved higher polyp detection as 
compared with the performance of expert 
endoscopists.3 However, in adopting 
CADe to conventional oesophagogastro-
duodenoscopy (OGD), related discussions 
for improving the detection of hard- to- 
find gastric cancers (GC) are inevitable.

The stomach has a wider, bent lumen, 
implicating more laborious gastric obser-
vations without a blind spot, compared 
with other GI tract anatomical features 
such as the oesophagus and colon. In 
routine OGD, the endoscopists have 
to distinguish gastric neoplasms from 
surrounding gastritis mucosa at more 
distant view, as opposed to detection of 
colorectal neoplasms and Barrett- related 
dysplasia by near- view images. In addi-
tion, early GCs usually show subtle eleva-
tion or depression and their irregular 
appearances easily hide in the coarse back-
ground gastritis caused by Helicobacter 
pylori infection. Therefore, it is sometimes 
difficult even for experts to discover early 
GCs, particularly smaller sizes. Such diffi-
culties in early GC detection might lead 
to missed GCs in surveillance OGD, and 
resulting variations in GC detection rates 
among endoscopists.4 5 Indeed, our data 
from 17 156 screening OGDs performed 
by 11 endoscopists from 2017 to 2018 
indicate that detection rate averages for 
total early GCs and minute GCs (ie, size 
below 5 mm in major diameter) are 0.73% 
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Figure 1 A minute gastric cancer (GC, 3 mm in major diameter) identified in follow- up oesophagogastroduodenoscopy (OGD) from a patient 
after eradication of Helicobacter pylori (HP) infection. (A) A minute GC in white light images (WLI) (arrow) that neither the expert nor our artificial 
intelligence (AI) system could detect is barely discoverable in retrospective inspection. (B) Our AI method detected a minute lesion in a non- magnified 
view of narrow band imaging (NBI)(blue rectangular frame), confirming what the expert identified during an actual OGD procedure: GCs were 
recognised as light- brownish areas in surrounding green epithelium by NBI non- enlargement observation facilitated GC detection after eradication. 
(C) A slight lesion depression was enhanced by indigo carmine (IC) spraying, and our AI was also able to detect it (blue rectangular frame).

(range 0.17–2.63) and 0.19% (range 0.00–
0.89), respectively. These data suggest the 
current variations in GC detection among 
endoscopists, and especially for detection 
of minute GCs, even though the average 
GC detection rate in our faculty was as 
high as the national standard of Japan. This 
interobserver variability may be due to the 
fact that screening OGD is performed 
by wide ranges of clinicians, from inex-
perienced trainees to skilful experts who 
can frequently detect such minute GCs. 
To address such interobserver variations, 
Hirasawa et al have reported machine 
learning for upper endoscopy focused on 
GC detection. The CADe system using 
deep learning produces an excellent sensi-
tivity for GC detection of 92.2% in total, 
but 16.7% for minute GCs.6 It was anno-
tated that this research had some limita-
tions for image inclusion criteria: training 
and validation image data sets of the AI 
algorithm included images with image- 
enhanced endoscopy (IEE) such as narrow 
band imaging (NBI) and indigo carmine 
dye contrast method, though high- quality 
white light images (WLI) were only 
comprised as test data sets. As current AI 
approaches are likely incompatible with 
reliably detecting minute GCs, we selected 
five cases in which minute GCs labori-
ously found by the highest detector in our 
faculty, and associated images from the 
screening OGDs combined with IEE were 
validated by our AI systems. Interestingly, 
AI failed to detect all of these minute GCs 
in WLIs (figure 1A). Nonetheless, three 
of five lesions were detectable at least in 
one non- magnified IEE view (figure 1B,C) 
despite using multiple GC- focused images. 
In real OGD procedures, even experts 
frequently fail to notice hard- to- find 
lesions at first white light screening, but 
eventually encounter such lesions by IEE 

using NBI (figure 1B),7 or with contrast 
method by indigo carmine spraying 
(figure 1C).8

Hence, we propose that effective new 
AI methods should identify hard- to- find 
GCs like minute GCs using IEE in addi-
tion to WLIs, in accordance with the 
expert clinical strategy for GC detection. 
Feasible AI application for IEE,9 10 and 
collaborations with skilful endoscopists 
will be key factors to revolutionise the 
entry and widespread clinical acceptance 
of routine AI- assisted OGD.
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