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Abstract 
Background and study aim: Magnifying endoscopy enables the diagnosis of advanced neoplasia throughout the gastrointestinal tract. The 
unified magnifying endoscopic classification (UMEC) framework unifies optical diagnosis criteria in the esophagus, stomach, and colon, dividing 
lesions into three categories: non-neoplastic, intramucosal neoplasia, and deep submucosal invasive cancer. This study aims to ascertain the 
performance of North American endoscopists when using the UMEC.
Methods: In this retrospective cohort study, five North American endoscopists without prior training in magnifying endoscopy independently 
diagnosed images of gastrointestinal tract lesions using UMEC. All endoscopists were blinded to endoscopic findings and histopathological di-
agnosis. Using histopathology as the gold standard, the endoscopists’ diagnostic performances using UMEC were evaluated.
Results: A total of 299 lesions (77 esophagus, 92 stomach, and 130 colon) were assessed. For esophageal squamous cell carcinoma, the 
sensitivity, specificity, and accuracy ranged from 65.2% (95%CI: 50.9–77.9) to 87.0% (95%CI: 75.3–94.6), 77.4% (95%CI: 60.9–89.6) to 96.8% 
(95%CI: 86.8–99.8), and 75.3% to 87.0%, respectively. For gastric adenocarcinoma, the sensitivity, specificity, and accuracy ranged from 94.9% 
(95%CI: 85.0–99.1) to 100%, 52.9% (95%CI: 39.4–66.2) to 92.2% (95%CI: 82.7–97.5), and 73.3% to 93.3%. For colorectal adenocarcinoma, the 
sensitivity, specificity, and accuracy ranged from 76.2% (95%CI: 62.0–87.3) to 83.3% (95%CI: 70.3–92.5), 89.7% (95%CI: 82.1–94.9) to 97.7% 
(95%CI: 93.1–99.6), and 86.8% to 90.7%. Intraclass correlation coefficients indicated good to excellent reliability.
Conclusion: UMEC is a simple classification that may be used to introduce endoscopists to magnifying narrow-band imaging and optical diag-
nosis, yielding satisfactory diagnostic accuracy.
Key words: diagnosis; endoscopy; magnifying NBI.

Introduction
Magnification endoscopy (ME) and magnifying narrow-
band imaging (ME–NBI) are image-enhanced endoscopy 
technologies that may allow for the diagnosis of advanced 
neoplasia in the gastrointestinal (GI) tract on the basis of 
imaging characteristics.1 These technologies are commonly 
utilized in Japan and East Asia but are nascent in North 
America.2 Several diagnostic classification systems for image-
enhanced endoscopy have been developed for different GI 
organs. These have been unified into three commonly used 
classifications in Japan: the Japan Endoscopy Society classifi-
cation for the esophagus,3 the Magnifying Endoscopy Simple 
Diagnostic Algorithm for Early Gastric Cancer (MESDA-G),4 

and the Japan NBI Expert Team (JNET) classification for co-
lonic lesions.5

Recently, Inoue et al. developed the unified magnifying en-
doscopic classification (UMEC).6 This diagnostic classifica-
tion system unified the criteria for the esophagus, stomach, 
and colon. UMEC divides optical diagnosis into one of the 
three categories: non-neoplastic, intramucosal neoplasia, and 
deep submucosal invasive cancer. A study assessing the per-
formance of UMEC for optical diagnosis in the esophagus, 
stomach and colon was promising,6 additionally suggesting 
that UMEC is a simple optical diagnostic rubric. UMEC 
does not aim to replace existing organ-specific classifications 
utilized by expert endoscopists; however, a generalized use of 
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an ME-NBI diagnostic criteria common to the GI tract may 
be more practical for non-expert endoscopists and general 
gastroenterologists.

There is limited literature on the performance of North 
American endoscopists on ME and ME-NBI optical diag-
nostic tools since the technology is emerging in this geographic 
market. The objective of this study is to ascertain the perfor-
mance of North American endoscopists when using the UMEC.

Methods
Study design and population
This was a retrospective cohort study. A data set of ME-NBI 
images pre-collected from a single tertiary referral center, 
Showa University Koto Toyosu Hospital, was assessed. 
Endoscopic images from patients who underwent ME-NBI 
examination of the esophagus, stomach, and colon were 
reviewed by five North American endoscopists.

Educational training
Five North American endoscopists (>1,000 procedures) 
without prior training in ME or image interpretation were 
recruited. The endoscopists were trained on the use of UMEC 
via a 10-min training video with examples of each element 
of UMEC from esophagus, stomach, and colon. Following 
completion of the training video, the endoscopists were 
given a post-test consisting of 10 total images from esoph-
agus, stomach, and colon, and were required to correctly use 
UMEC prior to proceeding with the study.

Image selection and data analysis
The data set included data on image quality as characterized 
by the initial endoscopist on a Likert scale for each image 
from 1 to 5, based on the clarity of the visual field and the 
microvascular structure (1 being the lowest quality: blurred/
unclear visual field with obscured microvascularity, and 5 
having the highest quality: clear visual field with no obstruc-
tion, clear microvascularity).

Two magnifying NBI images have been selected to repre-
sent pathology for each case and inserted into PowerPoint 
(Microsoft, Redmond, Washington, USA) presentation slides 
against a black background while preserving the file size, 
format, and image quality. Each case was assigned a number 
and subsequently arranged randomly according to random 
number tables created by Excel (Windows 2010; Microsoft).

Randomized ME-NBI images were then assessed separately 
by five North American endoscopists, trained as above. Each 
endoscopist scored each case on UMEC as 1, 2A, 2B, or 3 for 
esophagus and colon, or as 1A/2A vs. 2B/3 for stomach. The 
accuracy of UMEC-based diagnosis was assessed using the 
gold standard histopathology from the data set as a reference.

Statistical analysis
Sensitivity, specificity, positive predictive value, negative 
predictive value, accuracy for diagnosis of three UMEC 
categories (non-neoplastic, intramucosal neoplasia, and deep 
submucosal invasive cancer) were calculated separately for 
each endoscopist. A two-way mixed effects intraclass cor-
relation coefficient (ICC), with absolute agreement between 
the raters was used to estimate the interrater reliability. All 
analyses were performed using SPSS software version 29.0. 
(IBM Corp, Armonk, NY, USA).

Ethical considerations
The study protocol adhered to the principles of the Declaration 
of Helsinki and was approved by the Ethics Committee of 
Showa University Koto Toyosu Hospital (IRB Registration 
No: 20T7016).

Results
Esophagus
A total of 77 cases were included in the study after excluding 
40 which were designated as low-quality images. Population 
characteristics are shown in Table 1. Histopathological 
results showed the following: 9 normal, 12 inflammation, 20 
intraepithelial neoplasia, and 36 SCC. The diagnostic perfor-
mance was evaluated, and results are shown in Table 2. For 
esophageal squamous cell carcinoma, the sensitivity, spec-
ificity, and accuracy for all five endoscopists ranged from 
65.2% (95% CI: 50.9–77.9) to 87.0% (95% CI: 75.3–94.6), 
77.4% (95% CI: 60.9–89.6) to 96.8% (95% CI: 86.8–99.8), 
and 75.3% to 87.0%, respectively. The ICC was 0.875 (95% 
CI: 0.83-0.92) indicating good reliability.7 For the diagnosis 
of squamous neoplasms, the sensitivity, specificity, and ac-
curacy for all five endoscopists ranged from 81.8 (95% CI: 
71.4-89.8) to 97.0% (95% CI: 90.0–99.5), 54.5% (95% CI: 
26.5–80.6) to 100%, and 79.2% to 93.5%, respectively. The 
ICC was 0.895 (95% CI: 0.85–0.93) indicating good relia-
bility. For the diagnosis of deep submucosal cancer, the sensi-
tivity, specificity, and accuracy for all five endoscopists were 
as follows: 85.7% (95% CI: 50.6–99.1), 77.1% (95% CI: 
66.4–85.9) to 95.7% (95% CI: 89.3–98.9), and 77.9% to 
94.8%, respectively. The ICC was 0.901 (95% CI: 0.86–0.93) 
indicating excellent reliability.

Stomach
A total of 92 gastric lesions were included in the study after 
excluding 58 low-quality images. Population characteristics 
are shown in Table 1. Histopathological results showed the 
following: 53 non-cancer and 39 cancer. For gastric adeno-
carcinoma, the sensitivity, specificity, and accuracy for all five 
endoscopists ranged from 94.9% (95% CI: 85.0–99.1) to 
100%, 52.9% (95% CI: 39.4–66.2) to 92.2% (95% CI: 82.7–
97.5), and 73.3% to 93.3%, respectively (Table 3). The ICC 
was 0.894 (95% CI: 0.85-0.93) indicating good reliability.

Colon
From 150 cases, a total of 130 cases were included in the 
study after excluding 20 low-quality images. Population 
characteristics are shown in Table 1. Histopathological 
results showed the following: 32 hyperplastic, 52 low-grade 
dysplasia, 10 high-grade dysplasia, and 36 adenocarcinomas. 
For colorectal adenocarcinoma, the sensitivity, specificity, 
and accuracy for all five endoscopists ranged from 76.2% 
(95% CI: 62.0–87.3) to 83.3% (95% CI: 70.3–92.5), 89.7% 
(95% CI: 82.1–94.9) to 97.7% (95% CI: 93.1–99.6), and 
86.8% to 90.7%, respectively (Table 4). The ICC was 0.938 
(95% CI: 0.92-0.95) indicating excellent reliability. For the 
diagnosis of colonic neoplasms, the sensitivity, specificity, 
and accuracy for all five endoscopists ranged from 90.7% 
(95% CI: 83.4–95.6) to 98.8% (95% CI: 95.0–99.), 83.7% 
(95% CI: 70.9–92.7) to 90.7% (95% CI: 79.7–97.0), and 
88.4% to 93.0%, respectively. The ICC was 0.951 (95% CI: 
0.94–0.96) indicating excellent reliability. For the diagnosis 
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of deep submucosal invasive cancer, the sensitivity, specificity, 
and accuracy for all five endoscopists ranged from 45.8% 
(95% CI: 27.1–65.4) to 79.2% (95% CI: 60.4–92.0), 98.1% 
(95% CI: 94.2–99.7) to 100%, and 89.9% to 95.3%, respec-
tively. The ICC was 0.877 (95% CI: 0.84-0.91) indicating 
good reliability.

Discussion
This study aimed to evaluate the performance of North 
American endoscopists when using the UMEC. To date, only 
one prior study has investigated the use of a Japan-based op-
tical diagnostic tool among North American endoscopists as 
a single-center, single endoscopist study.8 The results of the 
present study demonstrated that UMEC is a simple classifi-
cation to introduce North American endoscopists in ME-NBI 
and optical diagnosis, yielding satisfactory diagnostic accu-
racy for non-neoplastic, intramucosal neoplasia, and deep 
submucosal invasive cancer.

In applying ME-NBI, it is important to understand the 
differences in its role based on the organ. When applied to 
esophagus and colon, ME–NBI plays a role in analyzing the 
histopathology of squamous epithelium (esophagus) or co-
lumnar epithelium (colon) as well as cancer invasion depth. 
On the other hand, in the stomach, ME–NBI is used to ana-
lyze the histopathology of columnar epithelium to differen-
tiate between non-cancer and cancer.

Esophagus
In Japan, the use of the IPCL Pattern Classification to estimate 
histological atypia by magnifying NBI was introduced in 2007 
by Inoue.9 Factors that were used to assess morphological 

changes of the IPCL pattern included dilation, tortuosity, 
and changes in caliber and shape. With this classification, ac-
curate diagnosis of esophageal SCC has been demonstrated 
with rates showing more than 80%.10–15 Based on the fea-
sibility pilot study of UMEC,6 we elected to focus on IPCL 
morphology and avascular area (AVA) (fig. 1), and the report 
showed more than 80% accurate diagnosis of esophageal 
SCC and more than 90% accurate diagnosis of deep submu-
cosal invasion.

In the present study, the accuracy for the diagnosis of 
esophageal SCC ranged from 75.3% to 87.0% for all five 
North American endoscopists after being trained on the 
use of UMEC. The accuracy for the diagnosis of deep sub-
mucosal cancer ranged from 77.9% to 94.8% for all five 
endoscopists. These results appear to be satisfactory and 
comparable to previous studies in Japan despite that esoph-
ageal SCC is less encountered in North America. Although 
encountering a squamous lesion is not frequent in North 
America, using a simplified categorization similar to other 
organs such as UMEC may be more beneficial since there 
is no need to remember a different classification. In addi-
tion, considering Barrett’s esophagus and esophageal adeno-
carcinoma are more common than SCC in North America, 
expanding the UMEC to Barrett’s esophagus should be 
attempted in future studies.

Stomach
In Japan, the vascular surface (VS) classification was devel-
oped in 2009 by Yao as the standard method for the evalua-
tion of gastric lesions.16 Factors assessed in this classification 
include the microvascular (MV) pattern and microsurface 
(MS) pattern which are assessed independently. According 

Table 1. Patients’ clinicopathological characteristics.

Variables Esophagus (n = 77 ) Stomach (n = 92) Colon (n = 130)

Age (year), mean (SD) 65 (13) 75 (12) 65 (13)

Sex

 � Male (%) 57 (74%) 69 (75%) 75(58%)

 � Female (%) 20 (26%) 23 (25%) 55(42%)

Macroscopic type of cancer lesions 0-I = 4
0-IIa = 7
0-IIb = 16
0-IIc = 9

Ip + IIa = 1
IIa = 11
IIa + IIc = 3
IIc = 24

Is = 14
Isp = 15
Ip = 1
IIa = 15
IIc = 1

Treatment of cancer lesions

Endoscopic resection 48 39 110

Surgery 5 0 20

Lesion diameter (mm) of cancer lesions, 
median (range)

10 (5–22) 18 (10–30) 8 (5–39)

Histopathology Normal = 9
Inflammatory change = 12
Intraepithelial neoplasia = 20
Squamous cell carcinoma = 36

Gastritis = 28
Adenoma = 25
Adenocarcinoma = 39
–Well-differentiated tubular = 27
–Moderately differentiated tubular = 12

Hyperplastic polyp = 32
Low-grade dysplasia = 52
High-grade dysplasia =10
Adenocarcinoma = 36

Invasion depth

Intramucosal EP = 17/; LPM = 5/; MM = 4 31 5

Shallow submucosal 8 3 8

Deep submucosal 2 5 23

Abbreviations: EP, epithelium; LPM, lamina propria mucosa; MM, muscularis mucosa; SD, standard deviation.
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Table 2. Diagnostic yield for esophageal lesions.

UMEC 1 vs. 2A + 2B + 3 (non-neoplastic vs. neoplastic)

Endoscopist Sensitivity %
(95% CI)

Specificity %
 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy % ICC

1 93.8
(86.3–98.0)

54.5
(26.5–80.6)

92.4
(84.4–97.2)

60.0
(30.0–85.4)

87.0 0.875 (0.83–0.92)

2 81.8
(71.4–89.8)

63.6
34.6–87.0)

93.1
(84.7–97.8)

36.8
(17.8–59.2)

79.2

3 92.4
(84.4–97.2)

100 100 68.8
(44.5–87.5)

93.5

4 97.0
(90.9–99.5)

72.7
(43.5–92.4)

95.5
(88.8–98.9)

80.0
(50.1–96.4)

93.5

5 90.9
(82.4–96.3)

81.8
(53.7–96.7)

96.8
(90.0–99.5)

60.0
(35.1–81.7)

89.6

UMEC 1 + 2A vs. 2B + 3 (non-cancer vs. cancer)

Endoscopist Sensitivity %
(95% CI)

Specificity %
 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy % ICC

1 82.2
(69.4 –91.5)

90.3
(76.8–97.5)

92.5
(81.7–98.1)

77.8
(62.6–89.2)

84.4 0.895 (0.85–0.93)

2 71.7
(57.8–83.3)

80.6
(64.6–91.8)

84.6
(71.3–93.6)

65.8
(50.0–79.5)

75.3

3 65.2
(50.9–77.9)

96.8
(86.8–99.8)

96.8
(86.6–99.8)

65.2
(50.9–77.9)

77.9

4 84.8
(72.6–93.2)

77.4
(60.9–89.6)

84.8
(72.6–93.2)

77.4
(60.9–89.6)

81.8

5 87.0
(75.3–94.6)

87.1
(72.5–95.8)

90.9
(80.1–97.1)

81.8
(66.5–92.3)

87.0

UMEC 1 + 2A + 2B vs. 3 (others vs. deep submucosal invasive cancer)

Endoscopist Sensitivity %
(95% CI)

Specificity %
 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy % ICC
(95% CI)

1 85.7
(50.6–99.1)

91.3
(83.2–96.4)

50.0
(23.8–76.2)

98.4
(93.3–99.9)

90.9 0.901 (0.86–0.93)

2 85.7
(50.6–99.1)

82.9
(72.9–90.4)

33.3
(14.8–56.3)

98.3
(92.7–99.9)

83.1

3 85.7
(50.6–99.1)

95.7
(89.3–98.9)

66.7
(34.5–90.5)

98.5
(93.7–99.9)

94.8

4 85.7
(50.6–99.1)

77.1
(66.4–85.9)

27.3
(11.9–47.7)

98.2
(92.2–99.9)

77.9

5 85.7
(50.6–99.1)

92.9
(85.3–97.4)

54.5
(26.5–80.6)

98.5
(93.5–99.9)

92.2

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient; NPV, negative predictive value; PPV, positive predictive value; UMEC, unified 
magnifying endoscopic classification.

Table 3. Diagnostic yield for stomach lesions.

UMEC 1 + 2A vs. 2B + 3 (non-cancer vs. cancer)

Endoscopist Sensitivity %
(95% CI)

Specificity %
 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy % ICC

1 97.4
(89.2–99.9)

70.6
(57.3–81.9)

71.7
(58.7–82.6)

97.3
(88.6–99.8)

82.2 0.894 (0.85–0.93)

2 94.9
(85.0–99.1)

76.5
(63.7–86.6)

75.5
(62.4–86.1)

95.1
(85.7–99.2)

84.4

3 94.9
(85.0– 99.1)

90.2
(80.1–96.4)

88.1
(76.1–95.6)

95.8
(87.7–99.3)

92.2

4 100.0 52.9
(39.4–66.2)

61.9
(49.6–73.2)

100.0 73.3

5 94.9
(85.0–99.1)

92.2
(82.7–97.5)

90.2
(78.8–96.9)

95.9
(87.9–99.3)

93.3

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient; NPV, negative predictive value; PPV, positive predictive value; UMEC, unified 
magnifying endoscopic classification.
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to this classification, typical findings of early gastric cancer 
include an identifiable demarcation line with irregular MV 
and MS patterns inside the demarcation line. By applying the 
same principles, the MESDA-G4 was developed as a diagnostic 
strategy for gastric mucosal cancer. These classifications sug-
gest whether resection is required or not. With this classifica-
tion and strategy, previous studies have shown satisfactory to 
excellent diagnostic accuracy rates (79% to >95%).17–19 UMEC 
(fig. 2) was based on the MESDA-G, therefore, the goal of 
UMEC in the stomach is not to guide therapeutic options but 
to indicate whether the lesion should be resected or not. The 
pilot study of UMEC showed an overall diagnostic accuracy 
of 89.5%.6 The pilot study also reported that due to lack of 
studies and sufficient evidence that non-neoplastic lesions can 
be distinguished from adenoma by image-enhanced magnifying 

endoscopy, UMEC 1 and 2A were not divided. Similarly, there 
was no sufficient evidence to conclude that image-enhanced 
magnifying endoscopy is clinically useful in diagnosing inva-
sion depth, therefore, UMEC 2B and 3 were not divided.20–24

In the present study, the accuracy for the diagnosis of gas-
tric adenocarcinoma ranged from 73.3% to 93.3% for all 
five endoscopists after being trained on the use of UMEC. 
These results appear to be satisfactory and comparable to 
previous studies, even though gastric adenocarcinoma is less 
encountered in North America compared to Asia.

Colon
Globally, the classification being used most commonly for co-
lorectal polyps is the NBI International Colorectal Endoscopic 

Table 4. Diagnostic yield for colonic lesions.

UMEC 1 vs. 2A + 2B + 3 (non-neoplastic vs. neoplastic)

Endoscopist Sensitivity %
(95% CI)

Specificity %
 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy 
%

ICC

1 96.5
(91.2–99.1)

86.0
(73.7–94.2)

93.3
(86.6–97.3)

92.5
(81.7–98.1)

93.0 0.938 (0.92–0.95)

2 90.7
(83.4–95.6)

83.7
(70.9–92.7)

91.8
(84.7–96.4)

81.8
(68.8–91.2)

88.4

3 95.3
(89.5–98.5)

90.7
(79.7–97.0)

95.3
(89.5–98.5)

90.7
(79.7–97.0)

93.8

4 98.8
(95.0–99.9)

72.1
(57.7–84.0)

87.6
(80.1–93.2)

96.9
(87.0–99.8)

89.9

5 98.8
(95.0–99.9)

65.1
(50.3–78.2)

85.0
(77.2–91.1)

96.6
(85.7–99.8)

87.6

UMEC 1 + 2A vs. 2B + 3 (non-cancer vs. cancer)

Endoscopist Sensitivity 
%

(95% CI)

Specificity 
%

 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy % ICC

1 83.3
(70.3–92.5)

94.3
(88.1–97.9)

87.5
(75.0–95.3)

92.1
(85.3–96.5)

90.7 0.951 (0.94–0.96)

2 76.2
(62.0–87.3)

97.7
(93.1–99.6)

94.1
(82.9–99.0)

89.5
(82.3–94.6)

90.7

3 81.0
(67.4–90.8)

93.1
(86.5–97.2)

85.0
(71.9–93.7)

91.0
(83.9–95.8)

89.1

4 81.0
(67.4–90.8)

89.7
(82.1–94.9)

79.1
(65.4–89.3)

90.7
(83.4–95.6)

86.8

5 78.6
(64.7–89.1)

92.0
(85.0–96.5)

82.5
(68.9–92.1)

89.9
(82.5–95.0)

87.6

UMEC 1 + 2A + 2B vs. 3 (others vs. deep submucosal invasive cancer)

Endoscopist Sensitivity 
%

(95% CI)

Specificity 
%

 (95% CI)

PPV %
(95% CI)

NPV %
(95% CI)

Accuracy % ICC
(95% CI)

1 79.2
(60.4–92.0)

99.0
(95.9–99.9)

95.0
(79.8–99.7)

95.4
(90.4–98.3)

95.3 0.877 (0.84–0.91)

2 45.8
(27.1–65.4)

100.0 100.0 89.0
(82.5–93.8)

89.9

3 58.3
(38.5–76.5)

99.0
(95.9–99.9)

93.3
(73.8–99.6)

91.2
(85.1–95.5)

91.5

4 54.2
(34.6–72.9)

98.1
(94.2–99.7)

86.7
(64.2–97.7)

90.4
(84.0–94.9)

89.9

5 54.2
(34.6–72.9)

99.0
(95.9–99.9)

92.9
(72.1–99.6)

90.4
(84.2–94.9)

90.7

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient; NPV, negative predictive value; PPV, positive predictive value; UMEC, unified 
magnifying endoscopic classification.
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(NICE) Classification which was developed in 2012.25,26 
Components used in assessment include color, vessels, and 
surface pattern. This classification has been widely accepted 
as a simple classification in applying NBI with or without 
optical magnification. In 2016, the JNET classification was 
developed to unify previous classifications and provide ap-
propriate treatment strategies for each specific category. 
This classification is widespread and has been shown to 

have satisfactory diagnostic performance.27,28 UMEC (fig. 3) 
encompasses the JNET classification. The UMEC pilot study 
reported an overall diagnostic accuracy of 93.3% for colo-
rectal adenocarcinomas.6

In the present study, the accuracy for the diagnosis of co-
lorectal adenocarcinoma ranged from 86.8% to 90.7% for 
all five endoscopists after being trained on the use of UMEC. 
NICE classification is a non-magnifying NBI classification. 

Figure 1. UMEC in the esophagus: Components included in the assessment are IPCL morphology and AVA.

Figure 2. UMEC in the stomach: Components included in the assessment are demarcation line and vascular and surface pattern.
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The image set that was used in this study included only 
ME-NBI images, which may be unfamiliar to North American 
endoscopists as this technology is not prevalent.

Limitations
This validation of UMEC among North American 
endoscopists must be interpreted within the context of 
the following limitations. First, this was a study to assess 
only two ME-NBI images per case retrospectively. In clin-
ical settings, information about the lesion with white light 
images, non-magnifying NBI images as well as informa-
tion on background mucosa are also obtained at the same 
time. The diagnostic ability of ME-NBI using UMEC would 
be improved with additional information in real clinical 
settings. Additionally, the sample size was small, and a 
larger number of lesions and endoscopists are needed in fu-
ture studies. While the endoscopists recruited for this study 
lacked prior training in ME-NBI, they were familiar with 
previous classifications such as IPCL classification, VS clas-
sification, and NICE or JNET classification. Their interpre-
tation of the images may have been influenced by their prior 
experience with these classifications. Furthermore, it is im-
portant to note that there can be variations in endoscopic ex-
amination and photo documentation practices even among 
different Western endoscopists. Specifically, differences may 
exist in the level of detail and thoroughness in examinations 
and the quality of photo documentation. As highlighted in 
the ESGE position statement on optical diagnosis training,29 
there is a recognized need for more optical diagnosis training 
across various settings. In this study, we utilized a curated 
set of images taken by expert Japanese endoscopists, which 
exhibited the area of interest with close-up, high-resolution 
images of the microsurface, and microvascular patterns. 
However, it is essential to acknowledge that this represen-
tation may not accurately reflect the practices across all 
Western endoscopists. In real-life Western clinical settings, 

the accuracy of optical diagnosis may differ from our study 
results,30 suggesting that the practical accuracy of optical 
diagnosis using UMEC could vary across different Western 
clinical contexts. Thus, it is imperative to evaluate the utility 
of UMEC in clinical practice within various Western settings 
in future studies. Finally, the training video was developed 
by a North American endoscopist with extensive expertise 
in optical diagnosis but was not validated beyond this.

Conclusion
UMEC is a simple and practical classification that can be used 
to introduce endoscopists to ME-NBI and optical diagnosis, 
yielding satisfactory diagnostic accuracy.
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Supplementary data are available at Journal of the Canadian 
Association of Gastroenterology online.
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