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ABSTRACT
Objective  The documented variation in gastric cancer 
(GC) detection among endoscopists has often been 
dismissed as a coincidental artefact of the low incidence 
of gastric neoplasms; it is not considered associated 
with differences in physicians’ performance of the 
esophagogastroduodenoscopy procedure. This study is to 
confirm whether significant variations among endoscopists 
in early GC detection suggest the individual performance 
of the upper endoscopy.
Design  A retrospective observational study at 
a single centre in Japan assessed the results of 
218 early GCs detected during 25 688 routine 
esophagogastroduodenoscopies by 12 endoscopists. 
The main outcome was the rate of early GC detection for 
each endoscopist under the same circumstances. Other 
measures included the major diameters and locations 
of the lesions, Helicobacter pylori infection status, and 
baseline patient characteristics that could affect the 
prevalence of GC.
Results  The early GC detection rates exhibited wide 
variation among endoscopists (0.09%–2.87%) despite 
performing routine esophagogastroduodenoscopies in a 
population with a similar background. Endoscopists were 
assigned to a low-detection group (n=6; detection rate: 
0.47% (range: 0.09%–0.55%)) and a high-detection group 
(n=5; detection rate: 0.83% (range: 0.63%–1.12%)), 
with the single highest detector analysed separately due 
to his distinct detection rate (2.87%). Endoscopists in 
the high-detection group had better detection rates for 
minute (major diameter ≤5 mm) and small (major diameter 
6–10 mm) GCs than the low-detection group (0.19%/0.23% 
vs 0.085%/0.098%). These differences were significant 
(p<0.01), although there were no significant differences 
in detection of larger tumours (major diameter ≥11 mm; 
0.40% vs 0.28%; p=0.13). The tumour location and H. 
pylori status were similar in the low-detection group, high-
detection group and for the highest detector.
Conclusion  Significant variation in the detection of hard-
to-find, smaller GCs may reflect individual performance of 
the examination.

INTRODUCTION
For early gastric cancers (GCs) without lymph 
node metastasis, less invasive endoscopic 

resection (ER) rather than conventional 
surgical treatment has become more common 
globally. Early detection of lesions at the 
stage where ER is possible in esophagogastro-
duodenoscopy (EGD) screening will greatly 
contribute to improving the quality of life 
of patients. However, detection of early GC 
requires more refined diagnostic proficiency 
from the endoscopist than does detection of 
other tumours of the gastrointestinal tract.1 2 
Physicians must discern the subtle elevation 
or depression of early GCs against the coarse 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Detection of early gastric cancers (GCs) requires 
refined diagnostic techniques from the endosco-
pists, resulting in interobserver variation in early GC 
detection.

	⇒ Although the differences in early GC detection 
among individual physicians have been empirically 
recognised, this has not been considered associ-
ated with differences in physicians’ performance 
during the upper endoscopy procedure, but rather 
attributed to a coincidental artefact of the low inci-
dence of gastric neoplasms.

WHAT THIS STUDY ADDS
	⇒ In a retrospective analysis of early GCs detected 
by 12 endoscopists at a high-volume endoscopy 
centre, the high-detection group of physicians had 
significantly better detection rates for smaller ear-
ly GCs (≤10 mm) than the low-detection group in a 
similar patient population.

	⇒ There were no significant differences in detection 
rates of easy-to-find, larger early GCs (≥11 mm).

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Significant variation in the detection of hard-to-find, 
smaller early GCs may reflect differences in the 
physicians’ performance during the examination; 
this is an important first step in discussing perfor-
mance measures for upper endoscopy procedures.
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background of gastritis with limited time for examina-
tion. Therefore, it is sometimes difficult for even certi-
fied endoscopists to detect early GCs that demonstrate 
insubstantial morphologic changes and varying colour 
tones. Currently, detection of such hard-to-find early 
GCs depends greatly on the individual techniques of the 
endoscopist, resulting in interobserver variation in early 
GC detection rates.3 This means that many early GCs are 
potentially overlooked during routine EGD.4 5 Indeed, the 
reported false-negative rate for detecting GC with EGD 
varies from 4.6% to 25.8%.2 4–7 This interobserver varia-
tion in detecting GCs has not typically been regarded as 
an issue of endoscopy quality for global clinical practice 
as detection rates of gastric neoplasms during screening 
EGD are much lower (generally <0.5%, at most 1.0%, in 
Japanese GC screening)8–10 than the colonic adenoma 
detection rate (ADR), which is a well-known perfor-
mance indicator for colonoscopy.11 12 As ADR is consid-
ered the key benchmark of colonoscopic performance, it 
is surprising that it also exhibits drastic variations between 
endoscopists.13 This variation is particularly worrisome 
because the ADR is inversely associated with the inci-
dence and mortality of postcolonoscopy colorectal 
cancer.14 Although variation in early GC detection rates 
(ie, missed GCs) for individual endoscopists has been 
recognised empirically, this has not traditionally been 
considered a difference in the physician’s performance 
during the examination. This is because gastric neoplasm 
detection rate itself has not been established as a feasible 
performance indicator when performing EGD15 16; the 
variations noted in early GC detection among endosco-
pists are considered clinically coincidental due to the 
low prevalence of gastric neoplasm overall, because the 
detection rate could be greatly affected by the incidental 
and continuous encounter of the easy-to-find lesions (eg, 
larger early GCs and protruded lesions).

To confirm whether significant variations among endos-
copists in early GC detection rates reflect the individual 
performance during the EGD examination, we retrospec-
tively analysed the clinical data and background factors 
for patients with early GC, along with the overall routine 
EGD data at a single high-volume endoscopy centre in 
Japan.

METHODS
Study population
In this retrospective observational study, we reviewed 
the records for all consecutive patients who underwent 
EGD at New Tokyo Hospital, a district general hospital, 
between April 2017 and March 2020. Of the 28 582 EGDs 
performed, we excluded 1592 for including endoscopic 
treatment (eg, haemostasis, foreign-body removal, ER of 
the upper gastrointestinal tract). The remaining 26 990 
EGDs were termed ‘routine’ (online supplemental file 
1) and included screening studies performed in symp-
tomatic or asymptomatic patients, and surveillance EGDs 
(eg, gastritis, post-Helicobacter pylori (HP) eradication, 

post-ER). All procedures were performed using a stan-
dard video-endoscope (GIF-H290Z, GIF-HQ290 or 
GIF-H260Z; Olympus Medical Systems, Tokyo, Japan) 
and endoscopic video system (EVIS LUCERA ELITE; 
Olympus).

This study focused on the identification of early-stage 
GCs amenable to endoscopic treatment, as the primary 
aim is to explicate the variations of GC detection rates 
among endoscopists, and advanced GCs were likely to be 
detectable by any endoscopist. Therefore, we purpose-
fully excluded 96 cases of GCs that were identified during 
routine EGDs and considered to require surgical treat-
ment; these cases mainly comprised advanced stage GCs, 
but also included particular lesions that were noted as 
requiring surgery during the initial EGD, even when 
subsequent surgical pathology revealed them to be early 
GCs. Consequently, we analysed the data recorded for 
222 early GC lesions in 199 patients that were detected 
by target biopsies on routine EGDs and for which ER was 
indicated (online supplemental file 1). All GC lesions 
had pathologically confirmed carcinoma in the biopsy 
(ie, Group 5) and/or resected specimen using the patho-
logic criteria of the Japanese Gastric Cancer Association 
(adenomas were excluded).17 18 It is worth noting that 
lesions classified as high-grade dysplasia in Western coun-
tries are included in the classification of GC in Japan 
because of the Japanese nuclear and structural criteria 
for diagnosis, even when invasion is absent.19 All GCs 
were classified by their major diameter into minute GC 
(≤5 mm), small GC (6–10 mm) and larger GC (≥ 11 mm). 
The minute GCs included a small number of cases in 
which the cancer was resected completely by the biopsy 
procedure so there were no cancer cells in the endoscop-
ically resected specimen after a Group 5 biopsy diagnosis.

GC detection rate
We assessed 12 faculty gastroenterologists competent to 
perform both upper and lower endoscopy procedure: 
five trainees (completed 2 years of junior residency but 
with <4 years of specialised endoscopy training) and 
seven board-certified fellows of the Japan Gastroentero-
logical Endoscopy Society (with endoscopic subspecial-
ties); all of them performed routine EGDs at the facility 
during the study period. We excluded faculty clinicians 
who performed fewer than 500 routine EGDs during the 
study period, which accounted for 1302 EGDs and 4 early 
GCs detected. We conducted a retrospective review of the 
remaining 25 688 EGDs and 218 GC lesions detected by 
the 12 endoscopists in 195 patients (online supplemental 
file 1).

We calculated the detection rate for each endoscopist 
by dividing the number of detected GCs by the number 
of routine EGDs performed. We defined the ‘detector’ 
as the endoscopist who first detected the GC lesion on 
routine EGD and who also performed the biopsy resulting 
in Group 2–5 classification. In the Japanese Group Clas-
sification system, Group 1 means normal tissue or a 
non-neoplastic lesion, whereas Group 2 lesions contain 
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atypical cells but are not definitively neoplasia.17 There-
fore, we did not define endoscopists performing biopsies 
of the lesions with Group 1 results as detectors. We calcu-
lated the biopsy rate (BR) by dividing the number of 
EGDs with at least one gastric biopsy by the total number 
of EGDs performed by each endoscopist. We calculated 
the positive predictive value (PPV) of endoscopic biopsy 
for each endoscopist by dividing the number of detected 
GCs by the number of EGDs with at least one gastric 
biopsy.

Baseline characteristics of patients undergoing routine 
EGD, such as age, sex, background mucosal atrophy and 
a history of prior gastric ER (mainly follow-up exam-
inations after resection of gastric neoplasms), also were 
examined. The severity of endoscopic gastric atrophy 
was divided into closed- or open-type, according to the 
Kimura-Takemoto classification.20

Previously missed GCs and associated factors
Previously missed GC was defined as a cancer previously 
undiagnosed by EGD in the same facility within 3 years 
of the confirmatory diagnosis (ie, identified as ‘hard-to-
find’ GC).2 4 6 7 Previously missed GCs were also classified 
by their major diameter, and the detection rate was calcu-
lated as the number of previously missed GCs divided by 
the total number of routine EGDs.

As associated factors for failed and difficult GC detec-
tion, we noted the HP infection status and tumour loca-
tion for each patient with early GC. Non-infection status 
was defined as having no gastric atrophy and confirmed 
negative results on either anti-HP immunoglobulin G 
(IgG), faecal antigen or urea breath testing. Currently 
infected patients were defined as those endoscopically 
exhibiting diffuse redness and atrophy with at least 1 
of the following: positive anti-HP IgG, HP organisms 
detected in the biopsy specimen, positive faecal antigen 
testing or positive urea breath testing. Patients with 
past infection were defined as those endoscopically 
having obvious atrophy but no diffuse redness, with at 
least 1 of the following: negative anti-HP IgG, negative 
faecal antigen testing or negative urea breath testing. 
The patients with past infection were classified into a 
posteradication group and those with no history of erad-
ication (eg, spontaneous resolution of HP). The location 
of detected GCs was classified by dividing the stomach 
into three equal sections along the long axis, as the upper 
(cardia, fundus and upper body), middle (midbody, 
lower body and angle) and lower (antrum and prepy-
lorus) sections.

Statistical analysis for differences between observed 
frequencies was performed using the χ2 test (1-sided) or 
t-test (2-sided) using Microsoft Excel to compare factors 
between the two groups and to calculate p values. In 
statistical comparative analyses, we excluded the endos-
copists’ data with the highest and lowest detection rate as 
outliers. Statistical significance was defined as a p value 
<0.05.

RESULTS
Of the 218 early GC lesions detected during 25 688 EGDs 
by the 12 endoscopists between April 2017 and March 
2020, we excluded 3 GC lesions that were not identi-
fied by exact major diameters (because ER could not be 
performed en bloc with cancer-free margins). We also 
excluded one lesion that represented a local recurrence 
after GC treatment by ER, and two lesions that were 
biopsy-confirmed (Group 5) but left untreated per the 
patients' wishes. In our final analysis, we included 212 
early GC lesions for which ER was performed, with or 
without subsequent surgical treatment (online supple-
mental file 1).

The mean early GC detection rate for our clinical 
endoscopy faculty was 0.83% (range: 0.09%–2.87%) 
(table  1). The GC detection rate exhibited enormous 
disparity among our endoscopists, especially for detec-
tion of minute and small GCs, regardless of whether the 
endoscopists were board-certified or trainees (figure 1). 
The BR of the trainees was significantly higher than that 
of the certified endoscopists (22.4% vs 11.0%; p<0.05), 
but the PPV for biopsy was not significantly different 
between trainees and certified endoscopists (4.0% vs 
5.7%; p=0.39) (calculated results in table 1). We divided 
the 12 endoscopists into 2 groups of 6 each: the low-
detection group (figure 1A–F; 71 GCs detected) and the 
high-detection group (figure 1G–K; 64 GCs detected) plus 
the single highest detector (figure 1L; 77 GCs detected). 
The high-detection endoscopists plus the highest had 
significantly greater GC detection rates for every GC size 
than the low-detection endoscopists, although there were 
no significant differences in baseline patient character-
istics that might affect the prevalence of GC (eg, severe 
mucosal atrophy, history of post-ER of gastric neoplasms) 
(online supplemental file 2).

Since the single highest detector demonstrated an 
exceptional GC detection rate (77 GCs/2684 EGDs, 
2.87%) compared with the other endoscopists, we treated 
this endoscopist’s data separately for further comparative 
analysis. Endoscopists in the high-detection group had 
better detection rates for minute and small GCs than the 
low-detection group (0.19%/0.23% vs 0.085%/0.098%; 
p<0.05) in patients of similar background; these differ-
ences were significant (p<0.05) even though there were 
no significant differences in the detection of larger 
tumours (more than 11 mm in major diameter; 0.40% 
vs 0.28%; p=0.13) (online supplemental file 3). Inciden-
tally, as the endoscopists with the lowest detection rates 
(0.09%) were obviously different from the detection rates 
of the other endoscopists, we excluded the data as an 
outlier. Thus, endoscopists in the high-detection group 
had significantly greater detection rates for minute and 
small GCs than those in the low-detection group after 
the exclusion of the lowest detector (0.19%/0.23% vs 
0.092%/0.106%; p<0.05). No significant differences were 
observed in the detection rates of larger tumours (0.40% 
vs 0.30%; p=0.20) (table 2). It is noted that endoscopists 
in the low-detection group performed routine EGDs on 
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a patient population with a slightly increased risk for GC, 
necessitating more careful observation by endoscopists 
to identify GCs, in contrast to the high-detection group. 
This encompassed a marginally higher ratio of patients 
exhibiting mucosal atrophy and those receiving follow-up 
care after ER of gastric neoplasms (refer to online supple-
mental file 3 and table 2). Moreover, endoscopists in the 
high-detection versus low-detection group, excluding 
the lowest detector, exhibited no significant differences 
in the BR (15.7% vs 12.2%; p=0.31) and PPV for biopsy 
(6.3% vs 3.8%; p=0.15) (calculated results in table 1).

The detection rate of previously missed GCs in the low-
detection group was also significantly different than that 
in the high-detection group (0.18% vs 0.32%; p<0.05) 
(table 3). The single highest detector had a significantly 
better detection rate for previously missed GCs than 
either the low-detection or high-detection groups (1.5%; 
p<0.01); this difference was also apparently caused by a 
higher ratio of the smaller-sized GCs detected in patients 
with previously missed early GC results (table 3). The HP 
infection status (non-infection, current infection, past-
infection (posteradication, no history of eradication)) 
was similar in the low-detection group, high-detection 
group and for the highest detector (table 4). No trend 

in tumour location was observed among the three groups 
(table 4).

DISCUSSION
Using endoscopy results from controlled clinical circum-
stances in a large population of similar background, we 
proved that there are obvious, significant differences in 
early GC detection rates among endoscopists, especially 
for detection of smaller lesions (ie, minute and small 
GCs). Detection rates of previously missed GCs—lesions 
that might have been missed during prior EGDs—were 
also significantly different among observers, in accor-
dance with the differences noted for both total and 
minute-and-small GC detection. Because detecting 
smaller GCs and previously missed GCs typically requires 
more refined diagnostic techniques from the endoscopist 
than detecting easy-to-find larger lesions, this observed 
variation in early GC detection was not merely an inci-
dental artefact of the low incidence of gastric neoplasm 
overall but may reflect a difference in endoscopists’ 
performance of the examination.

Surprisingly, the wide individual variation in early 
GC detection rates seen at our district general hospital 

Figure 1  Early GC detection rates for 12 endoscopists. We observed a wide variation among endoscopists in early GC 
detection rates, especially for minute (major diameter ≤5 mm) and small (major diameter 6–10 mm) GCs, under the same 
circumstances at a district general hospital. Endoscopists were divided into a low-detection group (A-F; detection rate, 
0.09%–0.55%) and a high-detection group (G–K; detection rate, 0.63%–1.12%), while the single highest detector (L; detection 
rate, 2.87%) was treated independently, due to their markedly disparate detection rate. +: Board certified fellow of the Japan 
Gastroenterological Endoscopy Society. GC, gastric cancer.
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appears to reflect the actual clinical situation as our mean 
early GC detection rate (0.83%) matches the national 
standard level in Japan (generally 0.5%–1.0%).8–10 Amer-
ican Society for Gastrointestinal Endoscopy guidelines 
for endoscopic training recommend a minimum of 100 
supervised EGDs to acquire proficiency in the proce-
dure.21 All endoscopists in this study, including trainees, 
possess considerable experience performing numerous 
endoscopic procedures at our high-volume endoscopy 
facility. Consequently, they were sufficiently competent to 
perform the examination, ensuring the consistency and 
accuracy of image acquisition within the limited exam-
ination time. Recently, interesting article was published 
from a district general hospital suggesting that assigning 
a different endoscopist for each annual follow-up contrib-
uted to improved GC detection rates.22 This report may 

suggest that there are the differences in physicians’ 
techniques and peculiar habit of the EGD procedure. 
Considering that the main purpose of the screening/
surveillance EGD is early detection of cancerous lesions 
that are candidates for ER and surgery, our results should 
be enlightening and impactful for general clinicians as 
well as for patients getting EGDs. Although it is unclear 
whether the missed smaller-sized GCs could affect 
patients’ prognosis, it might have at least some impacts 
on the patient’s quality of life. Because the relationship 
between GC size and submucosal invasion at the same 
facility indicated that approximately 4%–5% of smaller 
GCs (≤10 mm) had already developed submucosal inva-
sion (data not shown), that could be an indication for 
surgical treatment. Interestingly, the highest-scoring 
physician detector in our study demonstrated exception-
ally high performance on routine EGD and effectively 
detected a variety of hard-to-find larger GCs as well as 
smaller-sized GCs, which most certified endoscopists at 
our facility were unable to find. Hence, the differences 
in endoscopic performance among physicians sometimes 
might lead them to critically miss of larger, invasive GCs, 
that would require surgical resection. We will report this 
physician’s diagnostic technique with image-enhanced 
endoscopy (IEE), and his strategies for routine EGD, in 
more detail in a different venue.

Reported detection and missed rates of gastric 
neoplasm for trainees are not significantly different than 
those for experienced endoscopists,22–25 even though 
endoscopic training and education were essential ways 
to increase the GC detection.26 27 Our study had similar 
findings: the observed GC detection rates in routine 

Table 2  Comparison of baseline EGD characteristics and early GC detection rates between the low-detection group except 
the lowest detector and high-detection group

Low (except the lowest) High P value

Characteristics of routine EGDs (n, (%))

Total 14 170 7743

Sex, m (n, (%)) 7843 (55.3) 4265 (55.1) 0.70

Mean age (range) 64.3 (16–99) 64.3 (17–98) 0.85

Atrophy Closed (n, (%)) 3188 (22.5) 1552 (20.0) <0.01

Open (n, (%)) 4935 (34.8) 2551 (32.9) <0.01

Postgastric ER (n, (%)) 700 (4.94) 342 (4.42) 0.08

Detected GCs (n, (%))

Total 70 (0.49) 64 (0.83) <0.01

Tumour size (mm) ≤5

‍ ‍

13 (0.092)

‍ ‍

15 (0.19)

‍ ‍

<0.05

‍ ‍

6–10 15 (0.106) 18 (0.23) <0.05

≥11 42 (0.30) 31 (0.40) 0.20

Since the endoscopists with the highest and lowest detection rates (2.87% and 0.09%) were so far removed from the detection rates of the 
other endoscopists, we excluded those data as outliers from this comparative analysis. Therefore, endoscopists were assigned to the low-
detection group after exclusion of the lowest detector (n=5; detection rate: 0.19%–0.55%) and the high-detection group (n=5; detection rate: 
0.63%–1.12%) for statistical comparative analysis.
EGD, esophagogastroduodenoscopy; ER, endoscopic resection; GC, gastric cancer.

Table 3  Previously missed GCs detected by the low-
detection group, the high-detection group and the single 
highest detector

Low High Highest

Previously missed 
GCs (n (detection 
rate, %))

28 (0.18)* 25 (0.32)* ** 40 (1.5)**

Tumour size (mm)

 � ≤5 6 6 18

 � 6–10 10 7 13

 � ≥11 12 12 9

*p<0.05, **p<0.01.
GC, gastric cancer.
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EGDs bore no relation to whether the endoscopists were 
trainees or experienced, board-certified endoscopists. 
Moreover, the BR of trainees was approximately twice that 
of certified endoscopists. In contrast, the PPV of target 
biopsy had no significant differences between trainees 
and certified endoscopists. Therefore, we hypothesise 
that the performance of early GC detection (ie, identi-
fying early GC findings at a longer-distance view) might 
not be correlated with years of endoscopy experience, 
even though it has been reported that diagnostic profi-
ciency in ‘optical biopsy’ (ie, effectively classifying GCs 
and benign endoscopic findings at short-distance views 
without obtaining biopsies) can be acquired with expe-
rience.28 29

To our knowledge, only a few publications describe 
the parameters influencing gastric neoplasm detection 
(eg, rate of detection of gastric subepithelial lesions and 
diverticula,30 photodocumentation of the ampulla,31 
endoscopist BR,32 average examination time10 33 and use 
of IEE34 35); however, unlike the ADR in colonoscopy, 
these parameters are not feasible candidates of easy-to-
understand performance indicator for EGD because 
gastric neoplasm detection has not been an identified 
performance measure of EGD. The minimum require-
ments for maintaining endoscopy quality might be 
defined by photodocumentation of endoscopic images, 
the endoscopist BR or examination time. However, 
a larger number of endoscopic images and biopsies, 
or longer examination time are not always better for 
routine EGD performed under time constraints. Indeed, 
our data showed there was no association between the 
BR and GC detection rate. We did not investigate the 
number of endoscopic images and the examination 
time in this research, but it is noted that the minimum 
requirements for photodocumentation vary worldwide,36 
and no association between examination time and 
upper gastrointestinal neoplasm detection rate has been 

reported in cancer hub hospitals in Japan.37 Therefore, 
we believe that these parameters merely demonstrated 
the minimum necessary condition for endoscopists 
to carefully perform the EGD procedure and did not 
directly lead to greater GC detection. On the other 
hand, the adoption of IEE might potentially affect the 
detection of smaller GCs, though we could not evaluate 
all routine EGDs to determine whether each endosco-
pist used IEE or not. In our facility, the routine appli-
cation of IEE in high-risk patient screening (eg, severe 
atrophy and post-ER follow-up) remained at the discre-
tion of individual endoscopists, although they consis-
tently used IEE when gastric neoplasm-suggestive lesions 
were detected during EGDs. In the current situation, 
Japanese guidelines for endoscopic diagnosis of early GC 
state that white-light observation is the basic method for 
gastric endoscopy and that not all endoscopists routinely 
use IEE as a mandatory method of detecting early GC.38 
Hence, the use of IEE, the length of examination time 
and the number of images taken are distinctive traits of 
each endoscopist that greatly depend on the GC risk of 
patients. We propose that these characteristics contribute 
to the observed variations (ie, individual performance) 
in GC detection rates among endoscopists.

In this study, we particularly emphasise the variation (ie, 
the ‘missed GC rate’) among endoscopists in detection of 
smaller GCs as reflecting the overall rate of early GC detec-
tion. By contrast, individual variability in detection of early 
GCs was not affected by detection of posteradication GCs or 
tumour location. Recently, early GCs detected after HP erad-
ication have been identified as ‘hard-to-find’ GCs, because 
posteradication GCs exhibit a gastritis-like appearance, 
similar to the surrounding background mucosa.39–41 Though 
missed GCs might also be associated with tumour location,4 42 
some reports claim, controversially, that HP infection status 
and tumour location do not significantly alter GC detec-
tion rates.43 Further research is necessary to clarify these 

Table 4  HP status and tumour location of early GCs detected by the low-detection group, the high-detection group and the 
single highest detector

Low High Highest

HP status (n (%))

 � Non-infection 3 (4.2) 1 (1.6) 3 (3.9)

 � Current infection 17 (24) 20 (31) 26 (34)

 � Pastinfection_history of eradication (+) 27 (38)

‍ ‍

19 (30)

‍ ‍

25 (33)

‍ ‍

 � (−) 22 (31) 23 (36) 21 (27)

 � Uncertain 2 (2.8) 1 (1.6) 2 (2.6)

Location (n (%))

 � U 12 (17) 10 (16) 13 (17)

 � M 34 (48) 29 (45) 36 (47)

 � L 25 (35) 25 (39) 28 (36)

HP, Helicobacter pylori; L, lower third of the stomach; M, middle third of the stomach; U, upper third of the stomach.
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discrepant conclusions. However, by this definition the small 
size of GC lesions may be more of an indication of ‘harder-
to-find’ status than the HP infection status or the tumour 
location. Some paper reported that missed GCs were usually 
small-sized (< 20 mm) intramucosal cancer44 and the median 
size of GCs newly detected in an annual surveillance EGD 
were 10 mm.22 45 According to published data for artificial 
intelligence (AI)-based computer-aided detection systems 
in surveillance EGD, the sensitivity of detecting minute GCs 
by AI was 16.7% though 98.6% of GCs with a diameter of 
6 mm or more were correctly detected.46 Another paper 
showed that smaller GC size (1–13 mm) results in statistically 
lower accuracy for GC detection using AI on multivariable 
analysis.47 These results make sense, because larger lesions 
could be hardly missed by both endoscopists and AI, but the 
detection of smaller GCs tends to differ among observers. 
The overall GC detection rate has not been considered a 
viable performance measure, as it is influenced by the inci-
dental and continuous encounter of larger GCs, which are 
easily detected by any observer. Detecting minute and/or 
small GCs might more accurately reflect the performance of 
the endoscopist than the overall gastric neoplasm detection 
rate. Therefore, the rate of detection of smaller GCs could 
potentially serve as a performance measure for routine 
EGDs conducted under similar circumstances or, at least, 
within the same clinical facility. However, the prevalence of 
GC varies greatly depending on the patient’s background, 
including differences in HP prevalence and the number of 
post-ER GCs they have had. Further study is needed to lend 
the difference of smaller GC detection among endoscopists 
to broader applications as a comparable measure for EGD in 
different regions.

Our study has certain limitations. First, this was a single-
centre, retrospective study, making it difficult to accu-
rately align patient backgrounds. However, prospective 
study designs that assess endoscopy performance tend to 
produce better detection rates; these may be influenced 
by potential bias resulting from the possibility that the 
endoscopists, who are informed about and enrolled in 
such studies, make their observations more carefully. 
This phenomenon, specifically in a research setting, can 
be attributed to the Hawthorne effect,48 in which perfor-
mance improvement occurs in situations where evalua-
tions and monitoring are being conducted. It has been 
reported that there is a correlation between a Hawthorne 
effect and an increased ADR.49 Second, we did not inves-
tigate the aforementioned parameters of routine EGDs 
potentially influencing GC detection. Therefore, the 
possibility cannot be ruled out that endoscopists in low-
detection group did not spend the minimum required 
observation time and rarely use IEE, as each endoscopist 
at our facility had to perform many routine EGDs within 
similar time constraints. Third, no exclusion criteria in 
routine EGDs were applied beyond the requirement that 
they be performed by the 12 participating physicians; 
however, the individual objectives of each EGD, such 
as screening or surveillance, and first-time or follow-up 
examinations, were not assessed. Fourth, though the 

presence of gastric atrophy and post-ER follow-up were 
evaluated in routine EGDs, the gastric atrophy was not 
evaluated histologically but based on each endoscopist’s 
assessment; thus, this could potentially lead to bias in the 
overdiagnosing or underdiagnosing gastric atrophy.

In conclusion, we found that the wide variability in 
early GC detection rates among physicians, in patients 
with similar background, contributes to variable rates of 
detection of minute and small GC lesions. The detection 
rate for these ‘harder-to-find’ GCs might have a practical 
use in assessing individual performance on upper endos-
copy in clinical practice.
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