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Hang You1,2,3,4 · Xiao Tao1,2,3,4 · Zehua Dong1,2,3,4 · Yanxia Li1,2,3,4 · Li Huang1,2,3,4 · Jia Li1,2,3,4 · Hongliu Du1,2,3,4 · 
Mei Deng1,2,3,4 · Zhifeng Wu1,2,3,4 · Xia Tan1,2,3,4 · Ting Yang,1,2,3,4 · Jun Liu1,2,3,4 · Honggang Yu1,2,3,4

Received: 29 June 2025 / Accepted: 11 November 2025 / Published online: 4 December 2025 
© The Author(s) 2025

Abstract
Background  High-quality endoscopic reports are crucial for clinical decision-making in gastric lesions. However, manually 
generated reports often suffer from inconsistencies, resulting in incomplete lesion documentation and insufficient descrip-
tions. The objective is to validate an artificial intelligence (AI) reporting system for improving the quality of gastric lesion 
documentation with a particular focus on narrowing the experience gap among endoscopists.
Methods  We retrospectively collected gastric images to develop a reporting system for gastric lesions. The system comprises 
several deep learning models for lesion detection, classification, and feature recognition, and was validated using 276 video 
clips. Both retrospective and prospective case validations were conducted to evaluate the system’s clinical effectiveness, com-
paring the completeness of reports with and without AI assistance, particularly in describing features of suspicious lesions.
Results  In video validation, the system identified 99.27% (274/276) of lesions, with 88.97% accuracy in neoplasm detec-
tion, achieving 93.75% sensitivity and 86.98% specificity. Retrospective analyses showed that junior endoscopists using 
AI reported significantly more complete lesion documentation than original reports (74.75% vs 58.08%, P < 0.001). In the 
prospective trial, the AI-assisted group demonstrated superior lesion reporting completeness (86.50% vs 75.11%, P = 0.001). 
Notably, the AI group reported all 18 identified suspicious neoplasms, while the routine group reported only 16.
Conclusions  This study confirms the efficacy of an AI reporting system in documenting gastric focal lesions, highlighting 
significant improvements in the completeness and accuracy of reports generated by endoscopists.

Keywords  Gastric lesions · Artificial intelligence · Endoscopy reporting

Gastroscopy serves as an essential tool for the detection and 
diagnosis of gastric lesions [1, 2]. An endoscopic diagnostic 
report summarizes and condenses the findings of a gastro-
scopic examination. A comprehensive and accurate report 
typically includes a diagnosis and a detailed description of 
observed lesions, forming the cornerstone for subsequent 
therapeutic decisions, follow-up strategies, and effective 
clinician communication [3].

Specific organizations, such as the European Society of 
Gastrointestinal Endoscopy, have established requirements 
for the information that should be included in reports. How-
ever, the quality of manually generated endoscopy reports 
varies. In addition to incomplete lesion records, the descrip-
tions of lesion characteristics are often overlooked [1, 4]. In 
a retrospective study, among 33 patients documented with 
esophagitis, only 57% of the reports recorded the length 
of columnar-lined epithelium, and none of the reports 
described the Prague classification system [5].
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Despite the clinical importance of standardized endo-
scopic reporting guidelines, their practical implementa-
tion remains inconsistent. With the advancement of artifi-
cial intelligence (AI) technology, it has become feasible to 
employ AI for meticulous recording of procedure findings, 
thereby enhancing the comprehensiveness and accuracy of 
reports. In our previous study, we developed an AI-based 
endoscopy automatic reporting system (AI-EARS) that 
effectively generates standardized photographic and textual 
reports during endoscopic examinations [6, 7]. However, 
the study did not further identify or describe the features 
of the gastric lesions, and there is still a lack of evidence 
for applying such a system in a real clinical setting. There-
fore, this study aimed, for the first time, to further validate 
the effectiveness of an AI-assisted system in enhancing the 
documentation of focal gastric lesions through a prospective 
back-to-back clinical trial, in order to explore the feasibil-
ity of implementing such an intelligent reporting system in 
real-world clinical practice.

Materials and methods

Datasets

Dataset 1: We included 276 video clips at Renmin Hos-
pital of Wuhan University for lesion diagnosis and feature 
recognition. The video clips included xanthelasma (n = 31), 
submucosal tumors (SMT n = 15), polyps (n = 59), low-risk 
ulcers (n = 13), erosions, and gastric neoplasms (n = 78). 
Lesions were selected based on the following exclusion cri-
teria: the presence of multiple lesions within the same field 
of view; poor field of view of the image.

Dataset 2: We retrospectively included 97 consecu-
tive patients from Renmin Hospital of Wuhan University 
between May 09, 2022, and May 23, 2023. Their complete 
gastroscopy videos and original reports were collected to 
explore the applicability of the AI system.

All endoscopic images used for training and validation 
were obtained in white light view from multiple medical 
centers. Instruments used in this study included gastroscopes 
from two vendors (Olympus Optical Co., Tokyo, Japan; Fuji-
film, Co., Kanagawa, Japan). The datasets, training, and test-
ing results were Supplementary Materials.

Development of the models and system 
construction

The real-time gastroscopy reporting system consists of 
four integrated models. Model 1 detects focal gastric 
lesions and ensures standard photo-documentation for 
each lesion. Model 2 identifies lesions as either neoplasm 

or non-neoplasm, marked with a red or blue box, respec-
tively. Model 3 categorizes the type of lesion, while Model 
4 identifies and outputs the specific features of suspicious 
neoplasms. The gastroscopy video signal is decoded at 25 
fps for real-time analysis and prediction, and a structured 
text report is generated immediately upon completion of 
the procedure.The input image resolution was 416 × 416 
pixels. All artificial intelligence models were trained using 
open-source deep learning frameworks (TensorFlow 1.12.2, 
Keras 2.1.5, and PyTorch 2.0.1), with high-performance 
computing support from an NVIDIA GeForce RTX 3080 
Ti GPU. The inference time per frame was within 40 ms, 
and approximately 15% of frames were considered unevalu-
able due to poor visualization (e.g., obscured by bleeding or 
poor views).

Model 1 was trained and tested using YOLO v3, while 
Model 2 employed ResNet-50. The detailed construction and 
performance of these models have been described in previ-
ous studies. Model 3 was also developed based on ResNet-50 
to classify low-risk gastric lesions. The classification accura-
cies for gastric ulcer, xanthelasma, erosion, benign polyps, 
and submucosal tumors were 87.41, 99.32, 95.97, 95.42, 
and 95.54%, respectively, as previously reported. Model 4 
was trained and tested on a dedicated dataset, to identify six 
types of focal lesion features (including location, bleeding, 
boundary, mucosal roughness, color, and morphology).

Video validation of the system

Dataset 1 was utilized for video validation to explore the sys-
tem's comprehensive performance in lesion detection, clas-
sification, and feature characterization. First, we evaluated 
the system's accuracy in detecting lesions. Next, we assessed 
its performance in classifying lesions as neoplasms or non-
neoplasms. Finally, for suspicious focal lesions such as 
neoplasms and erosions, we evaluated its ability to describe 
lesion features.

Retrospective case validation

Five junior endoscopists (with less than five years of gastros-
copy experience), who were not involved in the construction 
of the AI-EARS, data collection, or dataset preprocessing, 
independently reviewed gastroscopy procedures from Data-
set 2. They were required to review the entire gastroscopy 
videos and draft reports with assistance from the AI system. 
We then compared the completeness of lesion labeling, the 
comprehensiveness of feature descriptions, and the accuracy 
of these descriptions between reports generated by junior 
endoscopists using the AI system and the original reports 
generated by senior endoscopists.
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Prospective back‑to‑back clinical trial

We prospectively recruited patients undergoing gastro-
endoscopy at the Renmin Hospital of Wuhan University 
using the following inclusion criteria: (1) age 18 years 
or older, (2) sedated upper endoscopy, and (3) be able 
to read, understand, and sign an informed consent. The 
exclusion criteria were as follows: (1) absolute contrain-
dications to EGD examination; (2) not suitable for sedated 
endoscopy assessed by anesthesiologists; (3) contraindi-
cations to biopsy; (4) known active upper gastrointestinal 
bleeding or emergency endoscopy; (5) pregnancy; (6) pre-
vious gastric surgery; (7) food residue; and (8) research-
ers believe that the patient is not suitable to participate in 
the trial (e.g., severe comorbidities, impaired compliance, 
or psychiatric/cognitive disorders). Nine endoscopists 
from Renmin Hospital of Wuhan University, including 
four senior (with EGD experience 5–10 years) and five 
junior endoscopists (with EGD experience < 5 years), 
participated in this prospective observational study. Jun-
ior endoscopists generated reports using the AI-assisted 
system, while senior endoscopists followed the conven-
tional workflow. In the conventional workflow, reports 
were generated using a fixed text template structured by 
gastric regions (fundus, body, angle, and antrum). Each 
region served as a predefined header with correspond-
ing text fields. Endoscopists filled in or modified these 
fields based on the patient’s findings, rather than com-
posing entirely de novo free-text reports. Both groups 
independently observed the same endoscopic procedures 
and drafted their reports in a back-to-back manner. They 
were blinded to each other’s findings, and no verbal com-
munication was allowed throughout the process, ensuring 
a fair and unbiased comparison under identical clinical 
conditions. When the reports were completed, they were 
saved on a computer and collected by a research assis-
tant. Additionally, the original video of each case was 
preserved for expert review to establish the gold standard.

The primary endpoints encompassed the completeness 
of lesions reporting. The secondary outcomes included 
the completeness of report drafting on lesion features, the 
accuracy of report drafting on lesion features, reporting 
time, completeness of reporting lesions using an AI sys-
tem, and the accuracy of report drafting on lesion features 
of an AI system. This report followed the guidelines of the 
CONSORT-AI statement.

Gold standard

For lesions in retrospective videos, case validation, and 
prospective clinical trials, the gold standard for diagnosis 
is pathological diagnosis for neoplasms. Non-neoplastic 

lesions and areas without lesions were classified by 
three expert endoscopists, with discrepancies resolved 
by discussion and voting. For feature recognition, the 
gold standard was defined by the same panel using this 
procedure.

For cases in the retrospective and prospective cohort, the 
three experts were invited to review all procedure videos 
by frame and decide the lesions supposed to be reported, 
and suspicious neoplasms of which the features were sup-
posed to be identified after the videos had been collected. 
The experts stated and discussed each opinion, then voted on 
the different decisions until they reached a consensus. The 
majority decision was regarded as the final consensus when 
disagreement persisted.

Ethics

The ethics of the prospective trial were approved by 
the Ethics Committee of Renmin Hospital of Wuhan 
University (approval No.WDRY2019-K073X03). The 
study was registered on ClinicalTrails.gov (Identifier: 
NCT05851716; registration date: April 30, 2023; full title: 
“A Prospective, Single-arm, Single-center Observational 
Study to Evaluate the Clinical Effectiveness of an Intel-
ligent Reporting System for the Upper Gastrointestinal 
Endoscopy”; URL: https://​clini​caltr​ials.​gov/​study/​NCT05​
851716

Statistical analysis

The baseline characteristics of the cohort are presented as 
mean ± SD or number (percentage). The completeness of 
the lesion capture evaluated the system's performance on the 
endoscopy report, the accuracy of the location of the lesion, 
the accuracy of the lesion type, and the accuracy of the 
report (including both lesions and lesion types). Complete-
ness of reporting was the percentage of accurately reported 
lesions relative to the total number of lesions. Similarly, 
completeness of report drafting concerning lesion features 
was defined as the percentage of drafted features compared 
to the total number of features required for accurate report-
ing. Furthermore, the accuracy of lesion feature reporting 
was defined as the percentage of features accurately drafted 
against the total number of drafted features. McNemar’s sta-
tistic was used to evaluate the completeness of abnormality 
reports for each endoscopist. Chi-square tests and Fisher’s 
exact test were used to assess the accuracy of lesion charac-
teristics in the reports. A significance level of 0.05 was used 
to compare the endoscopists’ performance with and without 
AI assistance.

https://clinicaltrials.gov/study/NCT05851716
https://clinicaltrials.gov/study/NCT05851716
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Results

Performance of the system for gastric lesion 
classification and feature recognition in video clips

In video validation, the system automatically captured 
99.27% (274/276) of the gastric focal lesions. In identify-
ing neoplasms, the accuracy was 88.97% (242/272), with 
a sensitivity and specificity of 93.75% (75/80) and 86.98% 
(167/192), respectively.

Among the 80 gastric neoplasms and 78 erosions 
observed in this dataset, AI achieved an accuracy of 
85.44% (135/158) for bleeding, 81.01% (128/158) for 
boundary, 79.11% (125/158) for mucosal roughness, 
68.99% (109/158) for color, and 63.29% (100/158) for 
morphology recognition (Table 1). The definitions and 
categorical values of each feature are provided in Supple-
mentary Table 2.

Reporting under AI assistance 
in the retrospective cohort

Under AI assistance, the completeness of lesion reporting 
of junior endoscopists was significantly higher than that of 
original reports (74.75% vs 58.08%, P < 0.001). Table 2 and 
Fig. 2 show the completeness for each focal lesion. Regard-
ing erosions, the original reports only reported 53.06% 
(52/98), significantly lower than the 87.76% (86/98) reported 
by junior endoscopists (P < 0.001).

With regard to describing features of the lesions, the 
completeness of report drafting on lesion features by junior 
endoscopists was 98.85%, higher than the original report 
of 33.33% (P < 0.001). Compared with the original reports, 

the completeness of boundary (100.00% vs 14.29%, 
P < 0.001) and color (100.00% vs 42.86%, P = 0.005) was 
significantly improved. When analyzing the accuracy of 
report drafting on lesion features, junior endoscopists 
achieved 98.85% (39/42), and the original reports achieved 
85.71% (12/14).

Reporting under AI assistance 
in the prospective clinical trial

A total of 108 patients undergoing gastroendoscopy from 
September 04, 2023, to September 19, 2023, were recruited 
to assess the applicability of the AI system. Among these 
participants, 8 patients were excluded as they did not fulfill 
the inclusion and exclusion criteria (Fig. 1). Therefore, 100 
patients were included in the analysis. Baseline information 
of these patients is shown in Table 3.

Comparison of endoscopists’ performance

The overall completeness of lesion reporting in the AI-
assisted group was significantly higher than that in the 
routine group (86.50% vs 75.11%, P = 0.001). Particu-
larly in reporting focal erosion, the AI-assisted group was 
85.42% more complete than the 72.73% in the routine group 
(P = 0.037) (Table 4 and Fig. 2).

A total of 18 suspicious neoplasms were identified, with 
their features confirmed by experts, of which 14 underwent 
biopsy, and detailed histological diagnoses are provided in the 
Supplementary Table 1. The AI-assisted group successfully 
reported all 18 lesions, whereas the routine group reported only 
16. The overall completeness of lesion feature reporting in the 

Table 1   Video validation results of the endoscopic automatic image reporting system

Neoplasm Erosion Xanthoma SMT Polyp Ulcer Total

Detection rate 100.00%;80/80
(95.42–100)

100%;78/78
(95.31–100)

96.77%;30/31
(83.80–99.43)

100%;13/13
(77.19–100)

98.31%;58/59
(91.01–99.7)

100.00%;13/13
(77.19–100)

99.27%;274/276
(97.40–99.80)

Accuracy 93.75%;75/80
(86.19–97.30)

74.36%;58/78
(63.69–82.75)

96.67%;29/30
(83.33–99.41)

100%;13/13
(77.19–100)

98.28%;57/58
(90.87–99.70)

76.92%;10/13
(49.74–91.82)

88.97%;242/272
(84.69–92.16)

Location 66.25%;53/80
(55.36–75.65)

82.05%;64/78
(72.10–89.00)

86.67%;26/30
(70.32–94.69)

69.23%;9/13
(42.37–87.32)

77.19%;44/57
(64.79–86.84)

80.00%;8/10
(49.02–94.33)

76.12%;204/268
(70.67–81.00)

Bleeding 76.25%;61/80
(65.86–84.24)

94.87%;74/78
(87.54–97.99)

– – – – –

Boundary 91.25%;73/80
(83.02–95.70)

70.51%;55/78
(59.62–79.47)

– – – – –

Mucosal rough-
ness

86.25%;69/80
(77.03–92.15)

71.79%;56/78
(60.96–80.57)

– – – – –

Color 65.00%;52/80
(54.08–74.55)

73.08%;57/78
(62.33–81.67)

– – – – –

Morphology 52.50%;42/80
(41.70–63.08)

74.36%;58/78
(63.69–82.75)

– – – – –
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AI-assisted group was 50.00% (54/108), significantly higher 
than 21.88% (21/96) in the routine group (P < 0.001). Specifi-
cally, the AI-assisted group showed significant improvements 
in reporting completeness for mucosal roughness (55.56% vs 
18.75%, P = 0.028) compared to the routine group.

The accuracy of report drafting on lesion features in the 
AI-assisted and routine group was 72.97% (54/74) and 60.00% 
(21/35), respectively, with no statistically significant differ-
ence between them (Table 5). The average time taken by 
junior endoscopists to draft a report with the AI reporting 
system's assistance was 212.10 ± 119.16 s (median 179.0 s; 
IQR 167.5 s, range 14–623 s), compared to 203.62 ± 71.70 s 
(median 190.5 s; IQR 101.25 s, range 77–470 s) for senior 
endoscopists using a traditional reporting system, with no sta-
tistically significant difference (P = 0.425).

In addition, we also evaluated the independent performance 
of the AI system in reporting focal lesions and describing the 
features of lesions. Among 237 focal lesions, the AI system 
successfully reported 80.59% (192/237) of these lesions, 
which was higher than the 75.11% (178/237) reported by sen-
ior endoscopists, but lower than the 86.50% (205/237) reported 
by junior endoscopists with AI assistance (P < 0.001).

Discussion

This study is the first to evaluate an automated AI-based 
endoscopy reporting system using a back-to-back trial 
design and to validate its performance in real-world clinical 
settings. An objective comparison between the AI-assisted 
and conventional reporting methods was achieved through 
a controlled study involving independently operating junior 

and senior endoscopists under standardized clinical condi-
tions. The results demonstrated that the AI system signifi-
cantly enhanced the reporting quality of junior endoscopists, 
elevating it to a level comparable to or exceeding that of sen-
ior endoscopists. These empirical findings not only confirm 
the clinical applicability of the AI system but also provide a 
robust foundation for the broader adoption of AI technolo-
gies in the standardization and quality improvement of medi-
cal documentation.

Manually generating endoscopy reports is time-consum-
ing and labor-intensive, leading to inconsistent report qual-
ity. This variability hinders effective information exchange 
and high-quality interdisciplinary care. Consequently, the 
promotion of standardized endoscopic examination report-
ing has been a longstanding objective. In this context, an 
automated endoscopy report generation system presents 
an ideal solution (3). In a previous study, we developed an 
intelligent system for automatic photo-documentation and 
tested its utility at the image level. In a subsequent study, 
we expanded the system’s functionality by incorporating 
the generation of structured text reports, thereby creating a 
comprehensive automated reporting system. The system’s 
effectiveness was validated using a multi-reader, multi-case 
approach [6, 7]. However, the applicability of such an AI 
reporting system in a real clinical setting has not yet been 
evaluated. In this study, we incorporated the functionality to 
identify and describe the features of suspicious neoplasms 
and validated this capability using both images and videos. 
Additionally, we performed a retrospective cohort study and 
a prospective clinical trial to evaluate the drafting of reports 
for gastric focal lesions. These investigations provided 
insights into the potential role of an AI reporting system 

Table 2   Comparison of completeness of lesion reports with and without AI assistance

Data are as %; n/N (95% CI)
P* indicates the comparison between AI and AI-assisted group
P**indicates the comparison between AI and routine group
P***indicates the comparison between AI-assisted group and routine group

Ulcer SMT Erosion Xanthoma Polyp Total

Retrospective AI-assisted 100.00%;4/4
(51.01–100)

66.67%;4/6
(30.00–90.32)

87.76%;86/98
(79.87–92.98)

42.86%;3/7
(15.82–74.95)

62.65%;52/83
(51.76–72.56)

74.75%;148/198
(68.31–80.39)

Routine 75.00%;3/4
(30.06–95.44)

83.33%;5/6
(43.65–97.04)

53.06%;52/98
(43.18–62.72)

28.57%;2/7
(8.22–64.12)

59.04%;49/83
(48.19–69.22)

58.08%;115/198
(51.17–64.73)

P - 1  < 0.001 1 0.585  < 0.001
Prospective AI 100.00%;2/2

(34.24–100)
66.67%;6/9
(35.88–87.88)

80.42%;115/143
(73.20–86.24)

55.56%;5/9
(26.67–81.10)

86.49%;64/74
(76.92–92.64)

80.59%;192/237
(75.18–85.20)

AI-assisted 100.00%;2/2
(34.24–100)

77.78%;7/9
(45.30–93.68)

85.42%;123/143
(78.73–90.44)

55.56%;5/9
(26.67–81.10)

91.89%;68/74
(83.41–96.26)

86.50%;205/237
(81.71–90.25)

Routine 100.00%;2/2
(34.24–100)

88.89;8/9
(56.50–98.02)

72.73%;104/143
(64.90–79.49)

66.67%;6/9
(35.88–87.88)

78.38%;58/74
(67.65–86.33)

75.11%;178/237
(69.35–80.17)

P* – 1 0 0.500 0 0
P** – 0.781 0.708 0.938 0.018 0.056
P*** – 1 0.069 0.162 0.056 0.004
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in aiding junior endoscopists with report drafting, thereby 
enhancing the quality of gastroscopy reports.

Gastroscopic procedures necessitate detailed visualiza-
tion of the gastric mucosa, with a focus on detecting and 

Fig. 1   Workflow diagram for the video, retrospective, and prospective validation

Table 3   Baseline characteristics of patients in the retrospective and prospective validation

Retrospective validation Prospective validation

Age, n (± SD) 49.392 ± 13.924 52.01 ± 15.155
Sex
 Male 48 (49.5) 36 (36.0)
 Female 49 (50.5) 64 (64.0)

Neoplasm 0 0
Advanced cancer 0 0
EC 0 0
Low-grade 0 0
Non-neoplasm 198 244
Ulcer, n, (%) 4 (2.02) 2 (0.8)
SMT, n, (%) 6 (3.03) 9 (3.8)
Erosion, n, (%) 98 (49.49) 143 (58.3)
Xanthoma, n, (%) 7 (3.54) 9 (3.8)
Polyp, n, (%) 83 (41.92) 74 (30.2)
Vasodilation, n, (%) 0 (0) 7 (2.9)
Total 198 244
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identifying lesions. For suspected neoplasms, a detailed 
description is crucial not only for accurate diagnosis but also 
for informing subsequent therapeutic decisions [8–12]. A 
comprehensive and accurate report of common focal lesions 
demonstrates the diagnostic skills and professionalism of the 
endoscopist. In our prospective validation, all 14 biopsied 
suspicious lesions were confirmed as non-neoplastic, which 
was expected given the low prevalence of true neoplasia in 
a consecutively enrolled cohort of 100 patients. In clinical 
practice, many non-neoplastic lesions exhibit neoplasm-
like features [13–15]; false positives are therefore not only 
an inherent challenge but also unavoidable when aiming to 
minimize the risk of missed early neoplasia [16]. In an ear-
lier study, we developed an explainable AI system that incor-
porates domain knowledge through feature extraction and 
multi-feature fitting methods [17]. This system demonstrated 
greater clinical credibility and acceptance compared to tradi-
tional deep learning approaches and significantly enhanced 
the diagnostic capabilities of endoscopists. Therefore, this 
evidence shows that providing a detailed description of the 
features of suspected neoplasms is essential. Standardized 
lesion descriptions enable physicians to accurately locate 
and assess lesions, thereby minimizing omissions and estab-
lishing a robust foundation for qualitative endoscopic diag-
nosis [18]. This approach not only enhances the complete-
ness of patient reports and clarifies the patient's condition 
but also fosters effective interdisciplinary communication.

Lack of training in gastroscopy procedures has led to 
significant differences in lesion diagnosis between junior 
and senior endoscopists, as observed in various diagnostic 
tasks. Numerous studies have demonstrated that with the 
assistance of AI systems, junior endoscopists can achieve 
diagnostic capabilities comparable to those of experts 
[19–22]. He et al. showed that the accuracy and sensitivity 
of endoscopists in diagnosing early gastric cancer were sig-
nificantly improved with the assistance of an AI system [19]. 
However, there are limited studies exploring the effect of AI 
systems on assisting junior endoscopists in report drafting. 
This study addresses this gap by comparing AI-assisted jun-
ior endoscopists with senior endoscopists using traditional 
reporting methods in a prospective clinical validation.

In the retrospective cohort validation, AI-assisted reports 
drafted by junior endoscopists were significantly more com-
plete compared to the original reports, particularly in iden-
tifying erosions and polyps, which were often overlooked 
in the original reporting documentation. In the prospective 
trial, senior endoscopists, despite their experience, were 
prone to missing erosions and polyps in reports. In contrast, 
the completeness of reports drafted by junior endoscopists 
significantly improved with the support of the AI report-
ing system. This indicates that AI can address endoscopists’ 
omissions in lesion reporting through automated analysis 
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Fig. 2   Comparison of report completeness and feature completeness with and without AI assistance

Table 5   Comparison of the accuracy of lesion reports with and without AI assistance

Location Bleeding Boundary Mucosal rough-
ness

Color Morphology Total

Retrospective AI-assisted 100.00%;7/7
(64.57–100)

100.00%;7/7
(64.57–100)

100.00%;7/7
(64.57–100)

85.71% (6/7) 100.00%;7/7
(64.57–100)

71.43%;5/7
(35.89–91.78)

98.85%;39/42
(80.99–97.54)

Routine 66.67%;4/6
(30.0–90.32)

100.00%;1/1
(20.65–100)

– 100.00%;3/3
(43.85–100)

100.00%;1/1
(20.65–100)

100.00%;3/3
(43.85–100)

85.71%;12/14
(60.05–95.99)

P 0.192 – – – – – 0.787
Prospective AI-assisted 70.59%;12/17

(46.87–86.72)
87.50%;7/8
(52.91–97.76)

88.89%;8/9
(56.5–98.01)

71.43%;10/14
(45.35–88.28)

76.92%;10/13
(49.74–91.82)

53.85%;7/13
(29.15–76.8)

72.97%;54/74
(61.91–81.77)

Routine 61.54%;8/13
(35.52–82.29)

100.00%;1/1
(20.65–100)

66.67%;2/3
(20.77–93.85)

42.85%;3/7
(15.82–74.96)

66.67%;4/6
(30.0–90.32)

60.00%;3/5
(23.07–88.24)

60.00%;21/35
(43.57–74.45)

P 0.896 – – 0.427 1 – 0.172
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and standardized lesion documentation, thereby improving 
the overall comprehensiveness of reports.

Additionally, we noted that in prospective studies, both 
the AI-assisted group and the routine group demonstrated 
higher completeness of reports compared to their perfor-
mance in retrospective studies (80.59% vs 74.75%, 75.11% 
vs 58.08%). In the AI-assisted group, although we prohibited 
interactions between the AI-assisted group of physicians and 
other physicians, it was impossible to eliminate discussions 
among other doctors, which might have led to identifying 
more lesions. With regard to the routine group, the differ-
ence observed between the two rounds of validation may be 
attributed to the observer effect.

We also observed that the completeness of AI-independ-
ent report drafting was better than that of senior endoscopists 
but lower than that of AI-assisted junior endoscopists. AI in 
standardized lesion detection and structured data analysis 
lacks the ability to make clinical contextual judgments and 
has limitations when used independently. However, when 
junior doctors combine AI assistance with their clinical 
experience and patient background, they can correct poten-
tial AI errors and improve the completeness of reports. 
Conversely, senior endoscopists may occasionally overlook 
details due to their reliance on experience [23]. AI assis-
tance can compensate for this limitation, leading to a more 
efficient clinical workflow [24, 25]. This highlights that the 
optimal approach for diagnosis involves synergy between AI 
and human physicians.

As the first clinical validation of an AI reporting system, 
there are still several limitations in this study. Firstly, the 
study was validated only in a single center using endoscopes 
from specific vendors, which may limit generalizability to 
other populations and equipment and lack broad external 
validity. Secondly, the study focused solely on common 
gastric focal lesions. Future work should include diffuse 
mucosal conditions, such as gastritis, atrophy, and intes-
tinal metaplasia, as well as rare conditions such as post-
gastrectomy patients, to better evaluate the system’s broader 
applicability and provide more comprehensive clinical 
guidance. Thirdly, the AI-assisted system improved report 
completeness and consistency compared with the conven-
tional semi-structured workflow (fixed regional headers with 
manual descriptive input by endoscopists). However, it was 
not compared with fully structured reporting systems, and 
its relative advantage in such settings remains to be deter-
mined. Cost-effectiveness and potential workflow disruption 
were not assessed in this study, but should be systematically 
investigated to determine the feasibility of real-world imple-
mentation. Finally, although the prospective observational 
validation provided preliminary empirical data, future large-
scale prospective studies or randomized controlled trials are 
needed to more accurately evaluate the clinical applicability 
of the reporting system and minimize potential biases.

Conclusion

In this study, we validated an AI reporting system for gas-
tric focal lesions. The results showed that the AI system 
enhances the completeness and accuracy of reports gener-
ated by endoscopists. This system is anticipated to reduce 
human omissions and provide more consistent reporting, 
thereby aiding in the standardization of medical information.
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